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T irt tho twontioth symbol in our alphabet It has varied 
bvtL littlo in form since the earliest days when it ap- 
peared in Greece and Italy, though some of tho Italic 
alphabets exhibit variants : c ./■/., m ITmbnan and hltiusean 
insoriptumH wo laid tho horizontal stroke somotimos on one 
side only, and slanting ; sometimes tho form is nearly that 
of our ordinary small t without tho ornamental turn at 
the bottom. In valua it has been in all languages a surd 
or voiceless dental, corresponding to d, which is voiced. 
But tho torm “dental” includes some varieties of position, 
of which the most delinito arc — (1) where the point of tho 
tongue touches tho teeth (true “ dental ”), as in French ; (2) 
where the tongue touches tho gum behind tho teeth, and 
not tho tooth at all, as in English ; (3) where the point of 
the tongue is slightly bent back against tho palate, produc- 
ing tho sound much hoard in south India (often called 
“ cerebral”). T when followod by i or y is liable to pass 
into tho .9-sound ; this liapponod m tho local dialects of 
Italy boforo tho Christian ora; at Romo tho transition was 
later. This changed sound passed on into tho Romance lan- 
guages, (K<}. y in French “nation,” pronounced “nasion,” 
whence in England it was soundod drat as “nasiun” and 
now as “naahun.” Similarly in English t followed by u 
undergoes a change of sound ; this is due, howovor, to tho 
old sound of il, viz., long Froricli u, or Old English y. This 
long yy developed into tho iu sound heard in “use,” 
“euro,” <fce. j then the new i affected the jirecoding t i and 
tho result is tsh, as in “ nature ” (natshuro) ; similarly d in 
“ verdure ” is sounded as dzh (vordzhure). 

English employs tho digraph th to denote two sounds, 
differing as voicoloss and voiced sounds- — tho initial sounds 
of “thin” and “then” respectively. It would bo a groat 
convenience if dh could bo used for tho voiced sound, so 
that “then” should be written “dhen.” But it would bo 
even better if tho singlo symbols could bo employed to 
denote these single sounds, as was to some extent tho case 
in tho earlier days of our language ; in Anglo-Saxon wo have 
the two symbols b and ]>, The first is only a d crossed $ the 
second was a rune and was called “ thorn.” Theso, howovor, 
were not consistently employed one for tho voicoloss and 
one for the voiced sound ; also th is actually found iu tho 
oldest texts, and later on it occurs together with iS and p. 
It is probable that tho voicoloss sound was originally the 


only one in Teutonic It was eventually differentiated into 
two sounds ; but, as is usually the case, wilting remained 
more archaic than speech. In modern English and Ice- 
landic, and probably m the parent Teutonic also, initial 
th is voiceless, except m English in a small number of 
pronouns and particles in common use, as “thou,” “ this,” 
“that,” “then,” “than,” “though,” “thus”; and it is regu- 
larly voiceless when final. Tho nature of tho two sounds 
is this : tho tongue is pressed against the back of the tooth 
(.sometimes, especially when used by foreigners, against tho 
bottom of tho upper tooth) and either the breath for th or 
tho voice for dh is forced through the interstices of the teeth. 
This pair of sounds is found in modern Greek, whore th ap- 
pears as 9 and dh as 8 In Spanish and in .Danish under 
cor tain circumstances the sound donoted by d is dh. 

TAB Alt! and Early Arab Historians. Arabian 
historians differ from all others in the unique form of 
their compositions. Each event is related m tho words of 
oyo-witnosscs or contemporaries transmitted to fclio final 
narrator through a chain of intermediate reporters ( rdioia ), 
each of whom passed on the original report to his successor. 
Often tho same account is given in two or more slightly 
divergent forms, which have come down thiough different 
chains of roporfcors. Often, too, one event or one important 
detail is told in several ways on the basis of soveral con- 
temporary statements transmitted to the final narrator 
through distinct linos of tradition. The writer therefore 
exercises no independent criticism except as regards the 
choice of authorities ; for he rejects accounts of which the 
first author or one of the intermediate links seems to him 
unworthy of credit, and sometimes he states which of 
several accounts seems to him, the best. Modorn judgment 
does not always confirm this choice ; some authorities 
much esteemed by Moslems are by European scholars 
deemed untrustworthy, and vice versa. Fortunately the 
various historians did not always give preference to the 
same account of a transaction, and so one supplies what 
another omits. 

A second type of Arabian historiography is that in which 
an author combines the different traditions about one 
occurrence into one continuous narrative, but prefixes a 
statement as to tho lines of authorities used and states 
which of them he mainly follows. In this case the writer 
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recurs io the first method, already described, only when 
the different traditions aio greatly at vaiianeo with one 
another In yet a third type of history the old method is 
entirely forsaken and we have a eontmnous nairativo only 
occasionally interrupted by citation of the authority for 
some particular point. Tint the principle still is that what 
has boon well said once need not he told again m other 
words The writer therefore keeps as close as ho can to 
the letter of Ins sources, so that quite a late wntor often 
reproduces the veiy words of the first nanator. 

From very eaily tunes the Arabs had groat delight in 
verses and tales, and the development of their languago was 
certainly much influenced hy this fact. In ancient tunes 
story-tellers and singers found their subjects in the doughty 
deeds of the tribe on its forays, in the inGiita of horse or 
camel, m hunting advonlmes and love complaints, and .some- 
times in contests with foreign powers and in the impression 
produced by the wealth and might of tho sovereigns of 
Persia and Constantinople. Tho appearance of the Prophet 
with the great changes that ensued, tho conquests that 
made tho Arabs - till Hum a despised uico - lords of half 
the civilised world, supplied a vast store of new matter For 
relations which men were never weary of hearing and 
recounting. They wished to know everything about tho 
apostle of God, whose influence on his own time was so 
enormous, who had accomplished all that seemed impossible 
and had inspired tho Arabs with a courage and confidence 
that made thorn stronger than tho legions of Byzantium 
and Utosiphon. Every one who bail known or seen him 
was questioned and was eager to answer. Moreover, 
tho word of Gtnl in the Ivoran loft many practical points 
undecided, and therefore it was of the highest importance 
to know exactly how tho Pro] diet had spoken and acted 
iri various circumstances. Where could this be better 
learned than at Medina, whore he had lived so long and 
where the majority ol his companions continued to live? 
So at Medina a school was gradually formed, where the 
chief part of the traditions about Mohammed and his first 
successors took a form more or less lived. Moon divers 
fathers of Islam began to assist memory by making notes, 
and their disciples sought to take writ! on jottings of what 
they liad heard from them, which they could carry with 
them when they returned to their homes. Thus by the 
close of the 1 st century many dietala were already in circu- 
lation. For example, Hasan of Basra (d. 1 10 a.u.; 728 ABn) 
had a great mass of such notes, and lie was accused of some- 
times passing off as oral tradition things he bad really drawn 
from books 5 for oral tradition was still the one recognized 
authority, and it is related of more than one old scholar, 
and oven, of Hasan of Basra himself, that ho directed his 
books Lobe burned at his death. The books were mere 
helps, and what they knew these scholars had handed on 
by word of month, hong after this date, when all scholars 
drow mainly from books, the old Annus were still kept up. 
Tabari, for example, when ho cites a book expresses himself 
as if ho had hoard what ho quotes from tho master with 
whom ho road the passage or from whoso copy ho tran- 
scribed it. ITo oven expresses himself in this wise : “ 'Omar 
b, Mhabba has roktud to mo in his book on the history of 
Basra.” 

Jlidoruma he for a fabark 

Naturally, then, no independent book of tho 1 st century 
from tho Flight has come down to us. But in the 2d cen- 
tury real books began to bo composed, Tho materials 
wore supplied in tho first place hy oral tradition, in tho 
second by tho dictate of older scholars, and finally by 
various kinds of documents, such as treaties, letters, collec- 
tions of poetry, and genealogical lists. Genealogical studios 
had become necessary through ‘Omar’s system of assigning 
state pensions to certain classes of pier sons according to 
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their kinshqiwit.il tho Prophet, or their deserts during his 
lifetime Tins subject leceived much attention oven m 
the 1 st century, but books about it woio first nut ton in 
tho 2 d, the most famous being those of Ibn al-Kalbt (d 
1 1(5 v it ), ot lu.s son Tli.sluim 1 (d 20 l), and of Al-Mhrulp ibn 
al-Kotand Genealogy, which often called for elucidations, 
led on to lusioiy, Bebidlioii’s excellent Anmh <d-A,skrdj 
(Genealogies of tho Nobles) is a history of tho Arabs on a 
genealogical plan 

Tlio oldest extant history is tho biography of the Prophet 
by Ibn JLsliAk (d. 150). This work is generally trustworthy. 
Mohammed's lilo betoro ho appeared as a piophet. and the 
story ol his ancestors aie indeed mixed with many fables 
illustrated by spurious verses But in Ibn fsbdk’s day these 
tables were generally accepted as history— for many of them 
liad been first related by contemporaries of Mohammed- - 
and no one certainly thought it blameworthy to put pious 
veises m the mouth of tho Prophet’s forefathers, though, 
according to tho Fihrht (p 92), Ibn I si i, Ik was dm tod by 
others with regard to the poems ho quotes. 

Tho Life ot tho Prophet hy Thu ‘Oljba (d 111), based 
on tho statements of two very trustworthy men, *On\ a ilm 
az-Zohair (d 91) and Az-Zolui (d 121), seems to ho quite 
lost, Mprungor having vainly made every effort to find a 
copy. It was still much road in Myna m tho 1 1th century. 
But wo fortunately possess tho JhmK »/' the (hnnfutti/na 
of tho Piophet by AiAVAludf (d. 207) and the important 
Book of Glares of his disciple Tim Su'd YVn.lj.idi hud much 
more copious materials than Ibn Ikluik, but gives way 
much more to a popular and sometimes romancing stylo ol 
treatment. Nevertheless he sometimes helps us to re 
cognize in Ibn Ishdlj’s narrative modifications of the genuine 
tradition made for a purpose, and the additional details he 
supplies set various events before us in a clearer lighl. 
Apart from this his elnef ineriLs lie in his studies on tho 
subject of the traditional authorities, the results of which 
are given by Ibn Su'd, and in lus chronology, which is often 
excellent. A special study of the traditions about tho 
conquest of Xyrin made by Do CJoejo in 18(51 led to tho 
conclusion that YV Ah hits chronology is sound as regards tho 
main events, ami that later historians have, gone astray by 
forsaking Ills guidance. This result has been confirmed 
by certain contemporary notices found by Noldeke in 187 i 
in a Hyriae. MM, of the British Museum. And that Ibn 
IsljAk agrees with WAkhlt in certain main dates is import- 
ant evidence for the trustworthiness of the former also. 
For the chronology before the year 10 of the Flight WAkidf 
di<l his best, hut here, tho material being defect ho, many of 
his conclusions are precarious. Yet, though wu have good 
ground for doubts, wo are seldom able to construct a better 
chronology. WAhidf had already a great library at his 
disposal. Hu is said to have, hud 000 elicits of books, 
ehieily dictate written by or for himself, but in part real 
books by Aln'i Mikhnaf (d, 1 30), Ibn Isluik (whom lie uses 
but docs not name), ‘Aw Ana (d. 1 17), and other authors. 
Abfi Mikhnaf left a great number of monographs on tho 
chief events from tho death of the Prophet to tho caliphate 
of Walhl If. These veuru much used by later writers, and 
we have many ex tracts from them, but none of the works 
themselves, except a sort of romance based on his account 
of tlie death of Husain, of which WUsteufeld has given a 


1 Of IlishAiu It. OI-KiiIIiPk book them nw copies in the British 
Mnwitra and in the Ewmial. 

* Ibn Ishnk’s original work sertns to Ihi still extant In tho KUprtibt 
lihmry at UonHtantiuopla; the edition of it hy Ilm H minim ha» l«n*n 
wlilnd hy Wiistewfeld (Cihttiugun, 1858*60} aiul translated lute Uemuttt 
hy Woil (Stuttgart, 1884). 

® WAkitU has been edited t¥om an Imperfect MS. hy Kramer (f ni- 
ce (.tit, 1850), A condensed iranahtUnn hy WeUhimwm appeared ft* 
1882. The great hook of Ibn Ba'd Us unpublished, hot there are #o*u« 
useful papier# ou it by both. 
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translation. With regard to the history of 'IrAk m par- 
ticular ho was deemed to have the best lights, and for this 
subject ho is Tabari's chief source, just as MadAini, a 
younger contcmpoiary of WAkidf, is followed by preference 
m all that relates to Tvlior/isAn Madfunfs Hstory of the 
Caliphs is the best if not the oldest published before Tabari, 
but this book has quite disappeared and is known only by 
the excerpts given by later writers, particulaily BelMhoii 
and Tabari Eiom these we judge that lie had great 
narrativo power with much clear and exact learning, and 
must bo placed high as a critical liistonan His plan was 
to record tlio various ti aditions about an event, choosing 
them with critical skill ; sometimes, however, he fused 
the several ti aditions into a continuous narrative A just 
estimate of tlio relative value of tlio historians can only 
be reached by cai eful comparison in detail. This has been 
essayed by llriinnow in Ins study on tlio Kh&ryitos (Ley- 
den, 1881), in which tlio narrativo of Mobanad m the 
KAiuil is compared with tlio excerpts of Maddint given by 
BoUklliori and those of Ain't Miklmaf given by Tabari 
The conclusion reached is that Abb Mildmaf and Mad&ini 
arc both well informed and impartial. 

Among the contemporaries of WAljidf and Maditinl were 
11m Khid/ush (d 223), tlio historian of tlio family Moliallab, 
whoso woik was one of Mobariad’s sources for tlio History 
of (hr Xhtirijiit's ; TIaitham ibn ‘Adi (d. 207), whoso woiks, 
though now lost, are often cited ; and Saif ibn ‘Omar at- 
Tamimi, whoso book on tlio revolt of tlio tribes under Abi'i- 
belcr and on the Mohammedan conquests was much used 
by Tabari Saif, howovor, seems to have boon little es- 
lei'mod ; Ileltldhori very seldom cites him, and nothing can 
be found m Arabic literature about his life and those of 
hts authorities. He is barely mentioned in tlio Fihrist, 
the writer plainly having nothing to tell of lmn, and 
blundering in the one thing he does say by representing 
his disciple Sho'aib as his master. U&jji Khalifa knows 
nothing but his name. His naxratives are detailed and 
often tinged with romance, and he is certainly much in- 
ferior to "YVYilpdf ju accuracy. Besides these are to ho 
mentioned Abd ‘Obnida (d. 200), who was celebrated as a 
philologist and wrote several historical monographs that 
are often cited, and AzralH, whoso excellent History of 
Aft mi was published after liis death by his grandson 
(d. 244). With those writers wo pass into the 3d century 
of Islam. But wo have still an important point to notice 
in the 2d century ; for m it learned Persians began to 
lake part in the creation of Arabic historical literature. 
Ibn Moiqilla' translated the great Bool of Persian Kings, 
anti others followed his example. Tabari and his eoiitem* 
pomi’ies, senior and junior, such as Tim Kotaiba, Yh/kiVlii, 
Dlnawari, preserve to us a good part of the information 
about Persian history made known through such transla- 
tions. 1 But even moru important than the knowledge 
convoyed by these works was their iniluouco on litorary 
style and composition. J falf a century later began versions 
from the Greek either direct or through the Syriac. The 
pieces translated were mostly philosophical; but tlio Arabs 
also learned something, however superficially, of ancient 
history. 

The 3d century was far more productive than the 2d. 
Ain't ‘Olaida was presently succeeded by Ibn al-A‘rAbf 
(tl. 231), who in like manner was chiefly famous as a 
philologist, and who wrote about ancient poems and battles. 
Much that ho wrote is quoted in Tabriz’s commentary on 
the JJammu, which is still richer in extracts from tlio 
historical elucidations of early poems given by Ar-RiyAskf 
(d, 257). O f special fam e as a genealogist was Ibn. Habib 

1 For details bob the introduction to Nfildelto’s excellent translation 
of Tabari's History qf the Persians and Arabs in the Sascmian Period, 
Leyden, 1879. 
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(d 245), of whom wc have a booklet on Aiabian tribal 
names published by Wustenfeld (1850) Aziald again was 
followed by Falahl, who wiote a History of Mecca in 27 2, 2 
and ‘Ornai b Shabba (d 262), who composed an excellent 
history of Basra, known to us only by excerpts Of the 
woiks of Zobair b Bakkdr (d 256), one of Tabari’s teachers, 
a learned histonan and genealogist much consulted by later 
writers, there is a fragment m the Ivoprulu library at Con- 
stantinople, and another in Gottingen, part of which has 
been made known by Wustenfeld ( Die Familie Al-Kohavr, 
Gottingen, 1878) Yakiibl or Ibn Wddih wrote a short 
general history of much value, published by Houtsma (Ley- 
den, 1883) About India he knows more than Ins prede- 
ccssois and more than his successors down to Bbrhni. Ibn 
Khoidc'idbeli’s historical works are lost Ibn ‘Abdalliakam 
(d. 257) wrote of the conquest of Egypt and the West. 
Extracts fiom this book are given by De Slanc in Ins Hstoire 
dcs JBer bores, and otheis by Karlo and Jones, from which 
we gather that it was a medley of tiue tradition and romance, 
and must bo reckoned, with the book of Ins slightly senior 
contemporary, the Spaniard Ibn Habib, to the class of 
historical romances (sec below, p 5) A high place must 
he assigned to the historian Ibn Kotaiba (d 276), who, 
as Rosen has well shown, wrote a series of books with a 
view to raising the scholarship of the large class of kdtibs 
or official .scribes To tins scries belong Ins very useful 
Handbook of History (od. Wustenfeld, Gottingen, 1850) 
and his 'Oytin al-Akhhdr , though the lattei book according 
to the arrangement falls rather under the class of litterm 
hvmamores. Much more eminent is Behidliori (d. 279), 
whoso book on the Aiab conquest (ed Do Goojo, Leyden, 
1865-60) merits the special praise given to it by MasMdi. 
Of his great Ansdb al-Ashrtif a largo part exists at Paris 
in tlio valuable collection of M. Reliefer and another part 
was published by Alihvardt in 1884 A contemporary, Ibn 
abl r i\'iliir Taifiir (d. 280), wrote on tlio ‘AbMsid caliphs 
and was drawn on by Tabari. The sixth part of liis work 
is in tlio British Museum Of the universal history of 
DInawari (cl. 282), entitled The Long Narratives , an edition 
by Girgas is now (1887) in the press. 

Tabari, 

All theso histories aro more or less thrown into tlio shade 
by tlio great work of Tabari, whoso fame has nover faded 
from liis oiv n day to ours, and who well deserves to have 
this article on early Arabic histories placed under liis name. 
Abb 3 a* far Mohammed b Jarir at-Tabari (so liis full name 
runs) is described as a tall lean figure, with large eyes, 
brown complexion, and hair which remained black till liis 
’death. Ilia learning was astounding and few could speak so 
well. Born 224 a.ii. (838-9 a.d.) at Amol in Tabamtdn, he 
came to Baghdad as a young man and heard there the most 
famous teachers of the ago. Ho travelled through Syria 
and Egypt (whore ho was in 263), and finally settled 
down in Baghdad, whore ho remained till his death in 310 
(922 a.d.), always active and surrounded by pupils. He 
is said to have written forty pages daily for forty years. 
This no doubt is an exaggeration, but certainly he must 
have been a man of most persistent industry. His two 
chief works are a great Commentary on the Koran and his 
Annals. Tliore is an anecdote to tho effect that each 
originally filled 30,000 leaves, but that his pupils found 
them too extensive to be written to his dictation, and that 
ho then resolvod to condense them to a tenth o£_ their 
original size, exclaiming, <e God help us ! Ambition is 
extinct.” One cannot say how far this story is true, but 
it is probable enough that his materials, at least for tho 
Annals, were many times greater than the book itself. 

3 Published In excerpt by Wdatenfeld along with Azrakl, Leipsic, 
1857-59. 
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Where the same topic comes up in the Annals and in tho 
Commentary wc often find drfieient traditions quoted, or 
the same tradition derived through different channels, and 
this shows the copious vanety of Ins sources. Various 
paits of tho Annals give the nnpiession of being condensed. 
The Commentary was published beiorc the Annals , and is 
better composed It is tlio head coiner-stono of Koran 
exegesis, as the Annals aio of historiography. It came into 
general use mainly through the abridgment of Bagliawf m 
the beginning of the 6 th century of the Flight, being itself 
too large to be much lead. Tho great book exists complete 
in the viceiegal library at Cano, and ought to be pub- 
lished at once, 1 

The Annals are a general history from tho creation to 302 
a. n , and aie m tho course of publication at Leyden. They 
will fill some 7000 to 7500 pages, one and a half printed 
pages corresponding roughly to one leaf of Tabari’s original 
MS. Tabari added a supplement about Ins authorities, an 
abridgment of which is to follow the Leyden edition. It 
contains biographical notices of traditionalists, contempo- 
raries of Mohammed, and tlioir successors to tho second half 
of the 2d century 2 Other works by Tabari will bo spoken 
of in detail in the proface to tho Leyden edition. 

Tho success of the Annals and Commentary was duo 
above all to tlio author’s personality The respect paid to 
him by Ins contemporaries appears m various anecdotes 
preserved m his biography Ilia pupils had an unbounded 
admiration for lus extraordinary knowledge, and what ho 
said seemed to them the best that could be said. In truth, 
both lus great works were the best of their laud, especially 
the Commentary , which, iu the judgment of all impartial 
critics, lias not beou oqualled, before oi since, in complete- 
ness, learning, and independent judgment. A contempo- 
rary says that “it would bo worth a journey to China to 
procure the book.” Wo general was this view that the 
opinion of Tabari was quoted as a legal authority. 

The inferiority of the A mutts as a literary composition 
may bo duo partly to the author’s years, partly to tlio in- 
equality of his sources, some times superabundant, some- 
times defective, partly perhaps to the somewhat hasty 
condensation of his original draft. Nevertheless tho value 
of the hook is very great : tho author’s selection of tradi- 
tions is usually happy, ancl tho episodes of most import 
ance are treated with most fulness of detail, ho that it 
desorvos the high reputation it lias enjoyed from tho first. 
This reputation rose steadily ; there were twenty copies 
(one of them written by Tabari's own hand) in tho library 
of the FAtmiilo caliph ‘Azfz (latter half of the 4th cen- 
tury), whereas, when Haladiu became lord of Egypt, the 
princely library contained 1200 copies (MalfHz/, i. 4 OB 
si/.). Only princes and rich men could own a book 
which in tho time of t Aziz cost one hundred dinars. Wo 
know that it hacl a place in most great libraries in other 
countries, for wo find that it was used m all lands. Thus 
the fact that no complete copy can now bo found any- 
where, and that tho Leyden edition rests on odd volumes 
lying in various places, gives a Htnlcmg image of what tho 
East has suffered from barbarism, 

Tho Annals soon camo to bo dealt with in various ways. 
They wore published iu shorter form with the omission of 
the names of authorities and of most of tho poems cited ; 
somte passages quoted by later writers are not found oven 
in the Leyden edition. On the othor hand, aomo interpola- 
tions took place, one in the author’s lifetime and perhaps 
by his own hand. Then many supplements woro written, 
c.y,, by Fergk&nl (not extant) and by HamadhAnf (partly 
preserved in Paris), ’Arfb of Cordov a made an abridg- 

1 See the excellent article by Loth iu Z. D.M.Q ., xxxv, 688 sq. 

3 The MS. containing tins abridgment is described by Loth In 
Z.D.M.O,, xxxii, 681 sq. It is now iu the British Museum, 
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| meut, adding the history of tho West and continuing ilia 
stoiy to about 3G5 3 Ibn Mashka wadi wiote a hi.sloiy 
from the ci cation to 3G9 a. it., with the purpose of draw- 
ing the lessons ol tlio stoiy, following Tabari closely, as 
far as his book is known, and seldom inclining to oilier 
souices before the leign of Moktadn , wluit loliows is lus 
own composition, and shows linn to bo a writer of talent. 4 
In 352 an abridgment of the Annals was translated into 
Pci sum by Bal'ami, who, however, interwove many laities r> 
Ibn al-Athir (d. C30) abndgod tho whole work, usually 
with judgment, but sometimes too hastily Though lie 
sometimes glided lightly over difficulties, his woik is of 
service m fixing tlio text of Tabari. He also furnished a 
continuation to tlic year 620, Later writers took Tabari 
as their main authority, but fortunately sometimes con- 
sulted other sources, and so add to our knowledge, — 
especially Ibn al-Jauzi (cl. 597), who adds many important 
details These later lustoiians liod valuable help from, 
tho biographies of famous men and special histories of 
coiuitnos ancl cities, dynasties and purrees, on which much 
labour was spent from the 4th century onwards. 

Historians aftn Tabari. 

Tho chief lustoiians alim Tabari may be briefly mentioned in 
chronological older K.r/i (d 826) wrote n History of Apt in ; Kuly- 
clnus (tl 828) wrote Annals (published by Poewlc, Oxford, bifid), 
•which arc very impel taut because lie goes the Christina Inidifion , 

I Ibn 'Alul ltnbluln (d 328) has very valuable lustom nl passages m 
ins famous nnseellnuy called A l 'Ikd ai-Farui (3 vols. , Cairo, 1211. J 
A li ) , tiuli (d. 336) wrote on tiro ‘Abbdsid caliphs, then’ viziers amt 
court poets, Man Yuli (see Mas'i’toy) composed vaiums lust nviotil and 
geographical works pi. 315). Ol Tul rail’s contemporary II.un/a Is- 
paliumwohavo tho At row As (published by (intlvwimt, Kt, Petersburg, 
1814); Abu 'I Fitraj al Isp.il) Tun pi. 3f»(i) m las AW,’ of Aony# ( Kifoh 
al-Atjhani , 20 vols,, (Juno, 3285) gave the lives ol poets whoso songs 
were sung : Jim al-Kutiyn (tl 307) wrote a /It dory of Ayoui ; Ibn 
Ziddk (d. 387) a History of Fifty if ; ’Of la wrote the History of Matt- 
mild of (Fauna (d. 421), at whose couit he lived {printed, on the 
margin of the Egyptian edition of Ibn al-Athu), Tha’lalu (d. 427) 
wrote a well known History of the Oht Piophtls ; Ain't No*, dm al* 
Ispahdni (d. 430) wrote a History of Ispahan, chiefly of the hchtilurs 
oi that city; ThaVililn (d 4*29 or 430) wrote, inter a tin, a well- 
known History of the, Torts of Jus Time, now (1HR7) in course of 
publication at Damascus, bemni (d 440) takes « high place 
among historians by his Chi onohnty of A uncut Nations r(ed, Radian, 
betpsie, 1878 ; Eng. traits , Loudon, *3879) and hw eontubutioiiH to 
tlio history of India and Khwan/m; Kodu'f (d. 4541 unite a I* >r« 
.s rripfion of Fifty it and also vauoiib historical pieces, of which Homo 
are extant; ibn RrVul of Cordova (d. 402) wrote a 7’tno of ihr 
History of the Varum# Nations. Baghdad and its learned men 
found an excellent historian m Al-Khatib al- Baghdadi (d, 403), 
and Spain in Ibn Haydn (d. 469), and half a century later iu 11m 
Klmkuh (d. 529) and Ilm Basaam (d. 542). ( Ranihim (d. 662) wrote 
mi excellent, book on genealogies; Dm 'Asdic ir (d. 571 ) a History of 
Damascus and her Scholars, which i.s of great value, and exists in 
wholo or m part in Hevnml libraries. The /lioyutphtnd Dictionary 
of tho Spaniard Ilm Pascmal (d 678) and that of Dabbi, a aouie* 
what junior eontetnpmary, aro edited in Cod era’s /hblosthrert Arab. 
Jhsp, (1883*1685) j Baladiu found Ins lustouan iu the flunmiH 
Timid addin (d. 697). Ibn al .burn, who died in tho Hit me year, 
litis been already mentioned. A btlalwdliid’s Ha dory of the Ahtut- 
7««ZfVi, written m 621, was published by Do/y (2d c«b, 1KH1). Tin* 
geographer Ydkut (d. 026) wrote also some hist mica 1 works, now 
lost. Ahdallutif (d. 029) is known by Ins writings nlxmt Egypt 
(trails. Do Haey, 1810); Ilm al-Athir (d. 030) wrote, in addition to 
tho Chronicle already mentioned, a Jhoymyhtcal /hetumary of Con- 
temporaries of the lYophet, Kiftf (d. 6 US) is especially known by 
his History of Arabic PhiMortists .* Biht ilm al-Jauzi (tl. 654 ), grand- 
son of tho ifm al-Jaussi already mentioned, wrote a great Chronicle, 
of which much tho larger part still exists. CmWa baa edited 
(Madrid, 1880) Ibn al-'Abbdr’B (d. 658) Hhymphiml Lexicon, al- 
ready known by Dozy’s excerpts from it, Ilm al-’Adnu (d. 660) m 

3 Of this work tho Gotha library has a portion containing 280*320 
A.H., of wliich tho part about lira West has been printed by Dozy in lira 
Ihiy&n, and the reht is to be published at Leydcu, 

4 A fragment (198-251 a.k. ) Is printed in Do Goejr, Fmym, HiA, 
Ar., vol. ii., Layden, 1871. Schafer iJOiwesapK an excellent MB, of 
the years 249-316 j Oxford has another fragment, 845*800 A. If, J the 
second part is in tho Kacorinl. 

6 Tho flrat part was rendered Into French by Dubeux In 1880. We 
have now an t xeellent French translation by ZoUmbvrg, 1874. 
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famed for Ins History of Aleppo, and Abu Sln'ima (d. 6G5) wiote a 
•well-known History of Saladm and JSfm odd in, taking a great deal 
fiom 'Im Ail addm. A Muller lias recently published (1885) Ibn 
aid Owubia’s (d 008) Hi stony of Physicians Tlie Jhstojy ol Ibn 
al-'Aimd (d 075), bettei known as Eumaoin (q v ), was punted by 
Expemus m 1025 Ibn Sa'id al-Maglmbi (d 073 oi 685) is famous 
for bis histones, but still moio lor Ins geographical wiitmgs The 
noted theologian Nawa wl (q v , <1 070) wiote a Biographical 
Hictumaiy oj the, JVoitlues of the First Ages of Islam. Pie-eminent 
as a biogtapliev is Ibn KhalhkAn (d 081), whose much-used work 
was partly edited by Do Shine and completely by Wustenfuld (1835- 
40), and tianslated into English by tho iormer scholar (4 vols , 
1813-71) 

Abu T-Faiaj, bettor known as Ilar-ITcbrreus (d 685), wiote 
besides his Syriac Chronicle an Arabic History of Dynasties (cd 
Pocock, On fm d, 1003) Ibn 'Ad ban's History of Aft ica and Spa m has 
been published by l)o/y (2 vols , Leydon, 1848-51), anil tho Kaitas 
nf Ibn aid Zar' by Toinbcig (1843) Olio of tho best known of 
Arab wi iters is Almlfoda (d. 732), whose Annales Mnslcmicse wero 
published with a Latin version by Keisko (Copenhagen, 6 vols 4lo, 
1789-94). Tho History of the Tvmc before Mohammed has been 
published by Fleischer (1831). Not loss famous is the gioat 
Hnryclopmha, oflns contoinpouuy No want (d 732), but only somo 
extracts are as yot m print. Ibn iSuyyicl an-Nas (d 731) urolo a 
full biography of the lhophot , Mim (d. 742) ail extensive woik 
on tho men i’rom whom traditions have boon denved. Wo still 
possess, nearly complete, tho great Chronicle, of Dhababt (d. 748), 
a very learned biographer and historian. A complete edition ol 
tho geogiaphioal and historical Mnsdlik al-Abnh ot Xlm Fa dial tali 
(d. 749) is much to ho desired. It is known at presont by ox tracts 
given by Quatrenicro and Am an. Ibn al-Waidi (d 749 or 750), 
best known liy Ins Cosmography, wrote a Chronicle which has been 
printed in Egypt. Salad! (d 701) got a gioat name as a bio- 
grapher. YuliT (d. 70S) wrote a Chnmicln oj Islam ami Lives of 
Saints. Soblri (d 771) published Lives of the, 7’hcologians of the, 
ShtijVile School Of Ibn Kntlih's History the greatest pait is ex- 
tant, For t-lio hislmy of Spam and tho Maghrib tho wiiLings of 
Ibn al- Khalit) (il. 776) are of acknowledged value. Another history, 
of which wo possess the greater part, is the largo work of Ibn al- 
Forat (d. 807). Far superior to all these, liowovor, is the famous 
Ibn Khaldi'm (d. 808), who proves himself a great thinker m tho 
Prolegomena, to his Universal Jhsfory. Of Iho Jh'olegomeva there 
me an edition by Quatremcio (1858) and a French version by I)o 
♦Slime (1863), The latter scholar also published text mid version 
of ilm History of the, Berbers, and there is a poor Egyptian edition 
of tlie whole work. Of the histmioal works of tho turnons lexico- 
grapher FinViibi'uU (d. 817) only a Life of the. Prophet remains. 
AlAJ£!t,izr (d, 815) is spoken of m a separate articles; 11m llajar 
(d. 852) is best known by lus Biographical Dictionary of Contem- 
poraries of the Prophet, now iu course of publication in tho Biblio- 
theca, Indict t. Ibn 'Ambslulh (d. 854) is known by lus History of 
Thmlr (Leouwardon, 1707). 'Ami (d. 855) wrote a Gene,ral History, 
still extant. Abu T-MnliAsin (d. 874) wrote at longtli on tho history 
of Egypt ; tho first two parts havo boon published by JvtyiibalT. 
Ftugnl has published Ibn Kotlubogliu’s Biographies of the llanajite 
Jurists , Ibn Shihna (d. 890) wrolo a History of Aleppo. Of 8a- 
kluiwt wo possess a bibliographical work on tho historians. Tim 
polymath Moyt’ill (d. 91 1) contributed a History of the Caliphs and 
many biographical pieces. H.nnln'idfs History of Medina is known 
through tho excerpts of Wuslenfeld (1861). Ilm lyds (d. 930) 
wrote a History of Bgypt, and J h'yarbekif (d. 906) a Life, of Mo- 
hammed. To IhoMO nnmoft must ho added Ma^capi \qv>.) and 
Iltljji Khalifa, the famous Turkish bibliographer (d. 1008), who, 
besides bi h Bibliographical Lexicon and his well-known geography, 
tho Jihilii-intvin, wrote histones, mostly in Turkish. Ilo mnuo 
uho of European sources, and with him Arabic, historiography may 
bo said to eetiae, though 1m hail smnn unimportant successors. 

A word must lm said of tlio historical romances, tho beginnings 
of H'hieh go hack to tho first centuries of Islam, Tho interest in 
all that concerned Mohammed and in tho allusions of tho Koran 
to old prophets and races led many professional narrators to choose 
those subjects iu place of tho uoughty decals of tho Bedouins. 
Tho Increasing veneration paid to tho Prophot and lovo for tho 
marvellous soon gave rise to fables about his childhood, his visit 
to hoavtm, Ac,, which havo found tlioir way oven in to sober his- 
tories, just as many Jo wish legends told by tho convortod Jew 
Ka’b al-Ahhtlr and' by Wnhb ilm Mmmbbih, and many iablos 
■about tho old princes of Yemen told by 'Abltl, aro taken as genuine 
history (see, however, Mas'vWf, iv. 88 sq.), A fresh hold for 
romantic legend was found in tho history of tho victories of Islam, 
the exploits of tho first homes of tho faith, tho fortunes of *Ali and 
his houses. Even itndor tho first Omayyada them wore in tho 
mosques of most great cities preachers who edified the people by 
stories about Islam and its victories, and there is ample ovldenco 
that those men did not stick to actual fact. Sho’ba said of them 
“they got from us a handbreadth of tradition and make it an ell. ' 
Then, too, history was often expressly forged for party ends. 


Tho people swallowed all tins, and so a lomantic tradition sprang 
up side by side with tlie lnstoncal, and had a litoiatuie of its own, 
the beginnings of which must be placed as eatly as the second 
century of tho Flight The oldest samples still extant aic the 
iablos about tlie conquest of Spam ascubed to Ibn Habib (d. 238), 
and those about tlie conquest of Egypt and the West by Ibn 
'Abdalhakam (d 257) Iu these tiutli and falsehood axe mingled, 
as Dozy has shown m lus Jlechci ches But most of the extant 
liteiatiuo of this kind is, m its piesent foim, much moie lecent, 
c g , tlie Story of the Death of Ilosazn by tlio Pseudo-Abu Miklmaf 
(ti an slated by Wustcnfcld) , tlio Conquest of Syna by Abu IsmA'il 
al-Bagri (edited by Nassau Lees, Calcutta, 1854, and discussed by 
Do Goejo, 1864), tho Pseudo - ‘VYakidi (see Hamakei, Do Fxpuy- 
nationc Mcmphulis ct Alexandria 5, Leyden, 1835) , the Psoutlo-Ibn 
Ixotaiba (see Dozy, Jlcchct dies) , the book ascubed to A'sam Kiiff, 
&c Fuz’tlicr lnquiiy into the ongin of these woiks is called for, but 
somo of them were plainly directed to stn up fresh zeal against the 
Clnislians In tlie 6th centuiy some of these books had gained so 
much authority that they v eio used as souices, and thus many un- 
truths ciept into accepted lnstoiy (M. J Tin G- ) 

T'ABE.RNACLE, tlie portable sanctuary of Israel m tlie 
wilderness wanderings. Critical analysis of the Penta- 
teuch: (qv) teaches us to draw a sharp lme between the 
old notices of tlie tabernaclo contained m the pic-Deutero- 
nomic history hook (JE) and tho account given by the 
posl-oxilic priestly nairator The latter throws back into 
the timo of Moses the whole scheme of worship and ritual 
of which the second temple was tho centre, and, as this 
scheme necessarily implies the existence of an elaborate 
sanctuary on tho pattern of the temple, he describes a 
tabernacle of extraordinary splendour pitched in the middle 
of tho camp, with an outer and inner chamber and a court- 
yard, and all the apparatus of sacuficial and atoning ritual, 
just as m tho tomplo, only constructed of boards, posts, 
and curtains so that it could bo taken down and moved 
from placo to place Tlio wholo description is ideal, as 
appears not only fiom tlio details but from the fact that 
tlio old history knows nothing of such a structure. The 
( lironioler indeed, who had befoic lmn tho Pentateuch m 
its present shape, assumes that after tlio Israelites entered 
Canaan tho tabernacle continued to be tlio ono legitimate 
placo of sacrillco until it was superseded by Solomon's 
tomplo, and represents it as standing at Qibcon in tho 
days of David and his son (1 Cliron. xxi 29 sq. , 2 Chron. 
i. 3). But tho book of lungs knows Qibeon only as “the 
groatost high placo” (1 Kings iii. 4). 1 

Again, tlio tabernaclo of tho Priestly Code is pre-emi- 
nently tho sanctuary of tho ark, hearing tho iiamo mishlcem 
hfCvddth, iC tho tal tornado of tho testimony,” i e., tlie habit- 
ation in which lay “ tlio ark of tho testimony ” or chest 
containing the stones on which tho decalogue was inscribed. 
Hut between Joshua’s days and tlio building of tho tomplo 
tho arle migrated from ono tent or habitation to another 
(2 Bam. vii. C ; 1 Cliion. xvii, 5), and at Shiloh it was 
housed not in a tent but in a tomplo (1 Sam. iii. 3, 15). 
And, while in tho Priestly Coclo tho tabernacle is the only 
legitimato sanctuary and its priests are tho only legitimate 
priests, tho wholo history shows that no such lestriction 
was ovon thought of till after tho timo of tho prophet 
Isaiah. 

With all this it agrees that tho oldest parts of tho Penta- 
teuch speak indeed of a tabernacle, but one of a quite 
different kind. Tho tabernaclo of the Elohist (for of tho 
two narratives — Elohist ic and Jah viatic — which are com- 
bined in tho so-called Johovistio history only tho former 
scorns to mention it) is a tent which Moses iiitched outside 
the camp (Exod. xxxiii. 7 $#.), and where Jehovah, was 
wont to reveal Himself to him m the pillar of cloud, which 
descended for the purpose and stood at the door (Num, xi. 
25 j xii. 5; xiv, 10); is therefore called ohel mo'ed, “ tho 

i Two passages in tlie old history, which comprises the hooks of 
Judges, Samuel, and Kings, speak of the tabernacle (Bhd m6'id ) ; but 
external and internal evidence show them to be interpolated (1 Sam. 
it 22 ; 1 Kings vhi. 4). 
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tent of tryst” No description of it is given, nor is its 
origin spoken of, "but something of the old nanative has 
obviously been lost before Exod xxxm 7, and lieie what 
is lacking was probably explained It appears, however, 
that it was very different fiom the tabernacle desenbed by 
the priestly narrator It was not in tlie centio of tlie 
camp but stood some distance outside it, 1 and it was not 
the seat of an olaboiato organization of priests and guarded 
by a host of Levitcs, but had a single minister and custo- 
dian, viz , Joshua, who was not a Lovitc at all but Moses’ 
attendant (Exod. xxxm 11) 

The existence of such a simple tent sanctuary presents 
none of the difficulties that besot tlie pueslly narrative 
Portable shrines wcie familiar to Semitic antiquity, and 
tents as sanctuaries wore known to tlie Israelites m much 
later tnnos at the lugli places and in connexion with iirc- 
gular woislups (Ezok. xvi 16, “thou didst take of thy 
garments and madest for thyself sewn high places,” i c , 
shrines of curtains sewn together; 2 Kings xxm. 7, wlieio 
for “hangings for the giovo” read “tents for the Asheia”, 
comp. T-Ios ix, 6 and Syriac j pmJck, Assyrian paraMu, a 
small chapel or shrine, from the same root as Hebrew 
piirokcth , tlio vail of the Holy of Holies), fchieh idolalious 
tabernacles wero probably i dies of tho usages of tlio 
nomadic Somites, and it is only natural that Isiaol in its 
wanderings should havo laid tho like. And it in note- 
worthy that tho pm table chapels of tho heathen Somites 
were mainly used for divination (comp. Jo urn. of IVii/nl , 
xiii 283 ay/.), just as the Mosaic tabernacle is described by 
the Elohist not as a place of sacrifice (such ns the tahemaclo 
of the Priestly Code is) but as a place of oracle. 

The heathen shrines of this sort contained portable idols 
or baatyha (sco Koldun, Dr Dht> tft/riis, i C) , but what the 
Mosaic tabernacle contained is not expressly told. Tho 
ordinary and seemingly the easiest assumption is that the 
aik stood in it, and Dent. x. 1 .sy., which must bo drawn 
from the lost part of the older narrative already alluded 
to, certainly places the construction of the ark, to contain, 
tho tables of stone, just before tho time when the taber- 
nacle is first mentioned by the Elolnst. Hut neither in 
Deuteronomy nor before it are tho ark and the tabernacle 
ever mentioned together, and of tho two old lmrmlors it 
is not clear that the Jalivist ever mentions tlie tabernacle 
or the Elohist the ark. Tho relation between tho two 
calls for further investigation, especially as tho ark retains 
its importance after tho occupation of Damian, “while the 
“tent of tryst” is not mentioned after tho time of Muses, 
who, according to tho Elohist (Exod. xii.), enjoyed at it 
a privilege of direct access to the Deity not aweoided to 
later prophets* 

TABERNACLES, Ejsart op. The original diameter 
of this Hebrew feast, celebrated at the close of tho agri- 
cultural year as a thanksgiving for tho produce of the 
seasons, but especially for the vintage and olive liar vest, 
has been explained in Pkn'X'atkikmc, veil, xviii. p. 511. 
As such it is described in tho old law of Exod. xxiii. 16, 
under the name of “tho feast of ingathering, at tho cud 
of tho year” (which, in tho old Hebrew calendar, mn from 
autumn to autumn), “when thou hast gathered in thy 
labours out of the field” (comp, Exod, xxxiv, 22). The 
same feast is spoken of in Deut, xvi. 13 as “tho feast of 
booths” (E.Y. “ tabernacles,” whence the current name 
of the feast), “when “ thou hast gathered in, thy corn and 
wine” from tho corn- floor and tho wine-press. No ex- 
planation is her© given, of the name “feast of booths”; 
but after the exile it was understood that during this 
feast the people assembled afa Jerusalem wore to Jive in 

1 In old Israel tlio sanctuary, after the people had settled down 
i» oiliest, usually stood outside toe town, and this was the wtsa oven i 
with tho temple at Jerusalem when it was first built. 
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booths constructed of bianchcs of ticcs (Lev, xxiii. 39 sq ; 
Neli. vui. II sq ) Tlio passage m Ncliemiah, describing 
the celebration of tho feast m 4.4/1 b c , serves as a com- 
mentary on tho post-oxilic law m Leviticus, and from it 
wo loam that tho use of booths on that occasion had no 
foundation m traditional usage, but was based dnectly on 
the law, winch then for the first time became generally 
known 2 According to the law in question, tho booths 
woio to ho a monional of the wilderness wandonng (Lev 
xxiii. 43), hut of this thoie is no hint in Deuteronomy ; 
and, while it is quite m tho style of the Liter law to attach 
a new historical refcrcnco to an old name like “feast of 
booths,” it is certain from Exodus that tlio feast had 
ougmally agricultural and not historical significance. As 
such it is exactly parallel to tho vintage feasts of other 
ancient nations, c.r/., to the Athenian Oscliophorui. And, 
m paiticular, it is uoto worthy that m Judges ix. 27 wo 
find a vintage feast at Sliochcm among the Oanaamk's, 
fiom whom tho Israelites fust learned the ways of agri 
cultural life, and fiom whom so much of the popului 
loligion was copied. To acts of worship nominally ad- 
dressed to Jehovah, but icallyto the (Vumamio Baalim, 
1 rosea expressly reckons rites celebrated “on all corn- 
floors” (ix 1), expressing thanks for divine gifts of corn, 
wine, and oil (ii. 8 «/.), and m then context these allusions 
leave no doubt that tho prophet refeis, in part at least, 
to autumn feasts, in winch Jehovah “worship was mingled 
with Cnnaamtu elements (emup. Well hausen, /V >>f, ~ur 
(ftw/i Asr., cap, 3, h.j Eng. trails., p. 92 ,w/ ). These jen-t > 
wero local m character, but in northern Israel there was a 
groat autumn feast at tho rojul sanctuary at Bethel (1 
Kings xii. 33), as oven in tlio, days of Kolomna there was 
such a feast at Jerusalem (1 Kings viii. 2). In the nature 
or things tho local feasts were the older, and it was the 
fame, ol great shrines that gradually tended to dmw 
worshippers from a distance to temples like those of 
Jerusalem and Bethel. Finally, the Doutcmnomie, law of 
the one sanctuary and the course of events which nuula 
that law the practical rule of the remnant of Israel put. 
an end to all local religious feasts, but at the same time 
obscured tlie old significance of the festal cycle, and made, 
room for tho historical interpretation ot the celebrations* 
now concentrated at tlm temple, which prevailed among 
tlie later Jews (comp. Pvssovmt and Puntuouht), In 
their later foim all the yearly leasts have exact times ami 
rules In Deuteronomy tho autumn feast is not yet tied 
to a day -it could hardly best) while it was still essentially 
a harvest thanksgiving — but in the priestly legislation it 
is fixed to commence on the fifteenth day of the .seventh 
month (Lev. xxiii. 34). In Deuteronomy the feast lasts 
seven days ; Lev, xxiii . 36 adds an eighth, and this day 
ultimately bmuuo the most important (John vii. 37). 

If vuc nmqtl the euiulu&iou that the autumn festival wish origin, 
ally a vintage feast celebrated in local nam tint ins, th# mum 
“least of booths" admits <4 a natural explanation. Tho Utuia el- 
ite feast at JShcrheiu and tlu> llvlucw feast at Shiloh (.bulges v<t 
541 ) u cm partly celebrated ahtoad in tho vmcyatdH, and I Iosco also 
knows suilt leasts on tho open corn Hums, Thai it was usual to 
gu hath and livu tu booths during the vintage may 1w concluded 
from tlm saimi praetieii still pievinliat Ibhitm (lUihmson, 

JIM. Jim,, ii. til), ff it was thesis booths elected among the v»m - 
yards that mighmlly gave their name to thu feast, we »au utuler 
stand how the lunik of Ncliemiah reengiiues tho election of l moths 
within the city of Jcrusalum ns an innovation. No doubt at all 
feasts where them was a great eouconms of visitors many would ho 
compelled to livo in tents ; this hcojkk to havo Ihkiu tint rrnw even 
in old Israel (Ho*. xu\ $}, JJut that is quite a ditfen-nt thing 
from the later observance, in which huot I is or Ikiwmi* had to bo 
nmdu ami used even by those who had houses of their own. 

3 The expression that the Israelites hail not done so meets the day* 
of Joshua weans that there was mo recollection of their having ever 
dona so ; for of course it is assumed that. Joshua carried out ©very 
direction of the law. 



TABLES 7 


TABLES, Mathematical. In any lablo the icsults 
tabulated are termed tlio “tabular results” or “respond- 
ents,” and the coi responding numbeis by winch the table is 
entered aie termed the “arguments ” A table is said to be 
of single or double entry according as there are one or two 
arguments. For example, a table of logarithms is a table 
of single ontiy, the numbers being the arguments and the 
logarithms the tabular results , an ordinary multiplication 
table is a tablo of double entry, giving xy as tabular lesult 
for x and y as arguments. Tlio mtimsic valuo of a table 
Value of may be estimated by the actual amount of time saved by 
tallies, consulting it , for example, a tablo of square roots to ten 
decimals is more valuable than a tablo of squares, as tho 
extraction of tlio root would occupy more time than the 
multiplication of tho number by itself The valuo of a 
table does not depend upon the difficulty of calculating it, 
for, once made, it is made for over, and as fai as tho user 
is concerned the amount of labour devoted to its original 
construction is immaterial. In some tables tho labour re- 
quired 111 tho construction is tho same as if all tho tabular 
results had been calculated sepai atoly; but in the majority 
of instances a tablo can bo formed by expeditious methods 
which are inapplicable to tho calculation of an individual 
result. Tins is tho case with tables of a continuous quan- 
tity, which may frequently be constructed by differences 
Tlio most striking instance perhaps is afforded by a factor 
table or a table of primes j for, if it is required to deter- 
mine whether a given number is prime or not, tho only 
u\ affable method (in the absence of tables) is to divide it 
by every prime Jess than its square root or until ono is 
found that divides it without remainder But to form a 
tablo of prime numbers the pioeoss is theoretically simple 
and rapid, for wo have only to range all tho numbers in a 
lino and strike, out every second beginning from two, every 
third beginning from three, and so on, those that remain 
being primes. Even when the tabular results are con- 
structed separately, tho method of differences or other 
methods connecting together different tabular results may 
afford valuable verifications. By having recourse to tables 
nob only does the computer save time and labour but ho 
also obtains tlio certainty of accuracy ; in fact, oven when 
the tabular results are so easy to calculate that no time or 
mental effort would bo saved by tlio use of a tablo, tho 
certainty of accuracy might make it advantageous to 
employ it. 

The invention of logarithms in 1G11, followed immedi- 
ately by the calculation of logarithmic tables, revolutionized 
all the methods of calculation ; and the original work per- 
formed by Briggs and Vlacq in calculating logarithms 2G0 
years ago has in effect formed a portion of every arith- 
metical operation that has since boon carried out by means 
of logarithms. And not only has an incredible amount of 
labour been saved 1 but a vast number of calculations and 
researches have been rendered practicable which otherwise 
would have been quite beyond human reach, Tho 
mathematical process that underlies the tabular method of 
obtaining a result may bo indirect and complicated. ; for 
example, the logarithmic method would be quite unsuitable 
for tho multiplication of two numbers if tho logarithms 
had to be calculated specially for tho purposo and were 
not already tabulated for use. Tho arrangement of a 
table on the page and all typographical details— such as 
tho shape of tho figures, their spacing, tho thicknoss and 
placing of tho rules, tho colour and cpiality of tho paper, 
the.— are of tho highest importance, as tho computer has 

* Itefm tag to factor table*, Lambert wrot %(Suppkmnht Tabtdarum, 
1798 , jk xv.)t '< Uulvemli* lint* folium tabularum est at sound pro 
semper cowputotur quod stvplu* d« novo oowputaudiua fond, at ut 
pro omul t'tum euutpuMur quod in fulunrm pro quo via cam compu- 
tatea staWwabltur*’* lids apphu* to all tablo*. 


to spend hours with his eyes fixed upon the book ; and 
the effoits of eye and brain required m finding the right 
numbers amidst a mass of figures on a page and in talcing 
them out accurately, when the computer is tired as well as 
when he is fresh, are far more trying than the mechanical 
action of simple reading. Moreover, the trouble lequued 
by the computer to learn the use of a table need scarcely 
be considered j tho important matter is the time and 
labour saved by it aftei ho has learned its use Tables 
arc, as a rule, intended foi professional and not amateur 
use , and it is of little moment whether the user who is 
unfamiliar with a table has to spend ten seconds or a 
minute m obtaining an isolated result, provided it can be 
used lapidly and without risk of ei roi by a skilled computer. 

In the following descriptions of tables an attempt is 
made to givo an account of all those that a computei of 
tho present day is likely to use m caiiymg out arithmet- 
ical calculations Tables of merely bibliographical or 
historical luleiest are not regarded as coming within the 
scope of tins article, although for special reasons such 
tables aro briefly noticed m some cases. Tables relating 
to ordinary arithmetical operations aro fiist described, and 
afterwards an account is given of the most useful and 
least technical of the moro strictly mathematical tables, 
such as factorials, gamma functions, mtegials, Bessel’s 
functions, &c. It is difficult to classify the tables de- 
scribed in a perfectly satisfactoiy manner without prolixity, 
as many collections coutain valuables sets belonging to a 
variety of classes. Neaily all modem tables are stereo- 
typed, and m giving their titles tho accompanying date is 
either that of tho original stereotyping or of the Umge 
in question. In tables that have passed through many 
editions tho date given is that of the edition described A 
much fuller account of general tables published pieviously 
to 1872, by the proseut wilier, is contained in the British 
Association Jlcport for 1873, pp. 1-175; and to this tho 
reader is i of erred. 

Tables of Vh'imrs ( Factor Tables) caul Tables of Primes.—' Tim Dimois 
existing factor tables extend to 9,000,000, In 1811 Clievnac pub- and 
Imbed at Deventer bis Oi ibrum Arithmetician, winch gives all the prunes, 
prime divisors of ovoiy number not divisible by 2, 8, or 5 up to 
1,020,000. In 1814-17 BurekliimU published at Pans las Tables 
dee Div incurs, giving the least divisoi of every number not divisible 
by 2, 3, or 5 up to 3,036,000, Tlio second million was issued iu 
1814, tlio thiul m 1816, and tho first m 1817 Tlio corresponding 
tables lor tho seventh (ui 1862), eighth (18C3), and m. ill (1865) mil- 
lions weio calculated by Base and issued at Hamburg, Daae died 
suddenly during the progiosa ol tho work, and it was completed by 
Rosenborg Duse's eahulathm was performed at the instigation 
of Gauss, and ho began at 6,000,000 because tho Berlin Academy 
was in possession of a manuscript presented by Crollo extending 
Burclchardt’s tables from 3, 000, 000 to 6, 000, 000. Tins manuscript, 
not having been published by 1877, was found on examination 
to bo so inaccurate that the publication was not desirable, and 
accouhngly tho throe intervening millions w ere calculated and 
published by James Gltusher, tho Factor Table, for the Fourth 
Million appearing at Loudon m 1879, and those for the fifth 
and sixth millions in 1880 and 1883 respectively (all three mil- 
lions stereotyped). The tenth million, though calculated by Dase 
and Rosenberg, has not boon published. It is in the possession of 
i tho Berlin Academy, having been presented in 1878. Tho nine 

i uar to volumes ( Tables dcsDmmus, Paris, 1814-17 , Factor Tables, 
london, 1879-83 ; Factor eu-Taf chi, Ilambmg, 1802-65) thus form 
ono uniform table, giving tho least divisor of every number not 
divisible by 2, 3, or 6, from unity to nine millions. The arrange- 
ment of the results on tho page, which is due to Burekharut, 
is admirable for its clearness and condensation, the least factors 
for 9000 numbers being given on each page The tabular portion 
of each million occupies 112 pages. Tho first three millions were 
issued separately, and also bound in ono volume, but the other 
six millions aro all separate Burcklmrdt began with the second 
million instead of tho first, as Chomae’s factor table for the first 
million was already iu existence. Biirekhardt’s first million does 
not supersede Olieniae’s, as the latter gives all the prime divisors 
of numbers not divisible by 2 , 3, or 5 up to 1 , 020 , 000 , It occupies 
1020 pages, and Rurckhardt found it very accurate ; ha detected 
only thirty-eight errors, of vhuh nine were due to the author, tho 
remaining twenty-nine having been caused by the slipping of type 
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in tlu> printing Tiro cnata thus discovci&l arc given m the fust 
million. Bui ckliardt gives but a veiy biiel’ aeeoiuit of tbo method 
by which lie const, i acted lus table , and the m [induction to B.i&o’s 
millions merely consists of Gauss’s lottei suggesting their con- 
struction Tlio Introduction to tbo Fourth Million (pp f>2) con- 
tains a full account ot tlio method of const; action and a lustoiy ol 
iaclor tables, with a bibliography of wntmgs on tlio subject The 
Intioduction (pp 1011) to tlio Sixth Million contains an emnncration 
ot prunes and a great nnnibor of tables 1 elating to the distribution 
of panics m the whole nine millions, portions oi which had been 
]iublishod m the Cnviln idge Philosophical Piococdnup and else- 
where The factor tables which luivo been described gicatly 
exceed in both extent and accuracy any otliuis ol the same kind, 
the laigcst ot which only leaches 108,000. This is the limit ol 
Folkel's Tafel (tiler ewfarhen Fartorcn (Vienna, 1770), a remark- 
able and extremely into book, 1 nearly nil tlio copies having been de- 
sttoyed Vega ( Tab aim , 1797) gave a table showing all the divisois 
oi nnmboiB not divisible by 2, 8, or 5 up to 102,000, followed by a 
list oi primes from 102,000 to 100,313. In iho earlier editions of 
this work there are several on ora m the list, but these aio no doubt 
corrected m Hulsse’s edition (1840). These aio tho laigesL and most 
convoniont tables after those of Cliornoc. Salomon (1827) gives a 
factor table to 102,011, Iiolilor [JIandbuch, 1848) all divisois up to 
21,024, and IIouol ( Tables do Zoguriihmes, 1871) least divisois up to 
20,841 Barlow {Tables, 1814) gives tlio complete resolution of 
overy number up to 10,000 into its factors , lor example, cono- 
spondingto 4932 wo havo given 2 a 3 a .137. This table is unique 
so far as wo know. The woik also contains a list of panics up to 
100,103. Both these tables aro omitted m tho stereotyped lepiint 
of 1840 In Fees' s Cijdopnsdia (1819), aitielo “Prime Numbeis,” 
there is a list of primes to 217,219 ai ranged in decades Tho 
Fourth Million (1879) contains a list of panics up to 30,341 On 
tho first page of tho Second Million Burckiumll gives tho itrst nine 
multiples of tho primes to 1123 ; and a snmlloi table of the eamo 
land, extending only to 313, oceans in Lamhuit’s Supplcmenta. 

Mnltiph- Multiplication Tables, — A inultiphcatum table is usually of 

cation, double entry, tho two arguments being tho two factors , when ho 
arranged it is frequently (Mllod a Pylhugoienn table. Tlio largest 
and most useful work is Oi diets lleekentufeln (stereotyped, Biemikei’s 
edition, 1861), which gives in one volume all tho pioduels up to 
1000 x 1000, so ai ranged that all tho multiples of any one number 
appear on tho same pago. The oiiginal edition was published m 
1820 and consisted ot two thick octavo volumes. Tho second 
(stereotyped) edition is a convenient folio volume of 450 pages. 
Only one other multiplication table of the same extent has appeal ud, 
vw., Ilmvurl von 11 alien burg's Tuhitltr, Arithmetical TlpwrOoujmt- 
plcem Uammxlcs 2 (Munich, 1610), on which see Naimku, vol. xvu. 
p. 183. The invention of logarithms four years later alfovdcd 
another means of performing mill Upliralmns, and Von Ilohonlmrg's 
work never became generally known. Tho three following tallies 
are for the multiplication of a number by a single digit. (1) (belle, 
Jidcichtermgs-Tafd fdr jeden, tier tu mime n hut (Berlin, 183(5), 
a work extending to 1000 pages, gives tho product ol a number 
of seven figures by a single digit, tsy moans of a double operation 
of entry, Each page is divined into two tables t for example, 
to multiply 9382177 by 7 wo turn topngo 825, and enter the right- 
hand table at line 77, column 7, where wo find 77831) ; ivo then 
cuter tlio left-hand tnblu on tho same pago at lino 93, column 7, 
and find 650, so that tho product required is 05077339. (Si) 
Brotschuoidor, Fmhdien/afrl (Hamburg and Gotha, 3 841 ), is some- 
what similar to Crollu's table, but smaller, tho number of figures 
in tho multiplicand lining five instead of seven. (3) In Laiuuty, A 
Table of Products (London, 1805), tho product of any llvo-figuro 
numbor by a single) digit is given by a double arrangement. Tho 
extent of tlio table is tho samo as that of Brotschueidev’s, as also 
is tho principle, but tho arrangement is different, Laundy's table 
occupying only 10 pages and BroUclmeidor’s 09 pages. Among 
earlier works may ho noticed Gmson, Crosses Finmalcins von Fins 
bis JTunderUauscnd (Berlin, 1790), — a table of products np to 
9x10,000. Tho author’s intention was to extend it to 100,000, 
hut wo boliovo only the first part was published. In tins book 
thero is no condensation or double arrangement j tho pages aio 
very large, each containing 125 linos. 

Quarter- Quarter-Squares. — Multiplication may ho performed by moans of 

squares, a table of single entry m tho manner indicated by tho formula— 
ft&=i(a + Z0 3 ~i(a~&) J . 

Thus with a table of quarlei-squaros wo can multiply together any 
two numbers by subtracting the quartor-scrnara of their difference 
from the quarter-square of their sum, Tho largest table of quarter- 
squares is Laundy, Table of Quarter-Squares qf all Numbers up to 
100,000 (London, 1866). Smaller works are Ceutneisehwor, Nm- 
erfundent Multiplications- md Quadrat ~ Tafdn (Berlin, 1825), 
which extends to 20,000, and Merpant , Tables Antimionomiques 

i for Information about it, see a paper on “ Factor Tabloa," in (hi mh. Mil, 
Proa, vol lit (1878) pp. 90-188, or the IntroclUGtlcm to the Fourth Million, 

* See a paper “ On Multiplication by a Table of Single Entry," In Phil Mm., 
November 1878, for a notice of this book. 


(Vannes, 1832), which extends to 40,000. In Merpaut’s woik tho 
qinuter-squaio is tcimeil tho “anthmono ” Ludoli, who published m 
1690 a table ol squares to 100,000 (see next paragraph), explains m 
Ins introduction how lus table may be used to efloot multiplications 
by means ol the above formula, but the eaihost book on quaiter- 
squaics is Yomn, Tables des Multiplications, ou loganthnm dcs 
nomlnes entie.n depuis 1 jusqu'a ‘10,000 (Bans, 1817) By a log- 
arithm Voisoii means a quartcr-squaie, %.c., ho calls a a loot and 
■bn" its loganthm On tho subject of quart oi -squaies, &c , sec 
tho paper (alicady lefeired to) m .Phil Mag , November 1878 

Squares, Cubes, dr, — Tho most convenient table for general use, Squares, 
as w ell as tlio most extensive, is Bailow’s Tables (Useful Knowledge cubes, &e 
Society, London, lioiu tho stoieotypcd plates of 1810), which gives 
squares, cubes, squaio loots, cube roots, and leeipioeals to 10,000. 

Tho hugest table of squares and cubes is Kulik, Tafdn tier 
Quadrat - und Kubil-Zahlcn (Lcipsic, 1848), which gives both as far 
as 100,000 Twoeaily tables also givo squaras as fin as 100,000, 
viz., Magmus, Tabula Teh ago aim (Venice, 1592), and Ludoli, 

Teh agon ometi ia Tabidana (Amsterdam, 1690) Hutton, Tables of 
Products and Towns of Numbers (London, 1781), gives squnios up to 
25,400, cubes to 10,000, and the first ten powers ot the first bundled 
nmnbeis i fallow', Mathematical Tables (original edition, London, 

1814), gives tho first ton powois of the fust bundled numbeis. The 
iii. si mno or ton powois aro given in Vega, Tabuhv, (1797), and in 
Hulsso’s edition of tho samo (1840), m Kohler, JIandbuch (1818), 
and m ollici collections. Fail do Biuno, Calcul des JSru'uis (Paris, 

1809), and Muller, Viersidligc Loganthmcn (1844), give squares for 
use m connexion with tho method of least squares. Small tables 
occur hoquontly in hooks intended foi engineers and practical men. 

Biaeli {Messenger of Math., vol va , 1878, p. 87) lias given to 33 
places tlio cube roots (and tho cube roots ot tho squama) of primes 
up to 127. Small tables of powers of 2, 3, 5, 7 occur m vaiious 
collections III Vega’s Tabitlm (1797, and the .subsequent editions, 
meluding Ilulsso’s) tho powers of 2, 3, 5 as far as tho 45th, 36th, 
and 27th rasper Lively aro given j they also occur iu Kohler’s JIand- 
bit eh (1848) Tho liist 26 powois of 2, 3, 5, 7 aro given iu Salomon, 
ZogariLhmsehe Tttfrln (1827). Shanks, Modification of th * Circle 
(1853), gives powois of 2 up, to 2 781 . 

Triangular Numbers. — Ji. do Joncourt, He, Nation d Trirdnra Tn- 
7b 'm Simplirissivini Sveciei Numerorum Trigonalium (The Hague, angolai 
1762), contains n table, of tiiaugular numbeis up to 20,000 : viz., numbeis, 
i«(»H 1) is given for all numbeis from n— 1 to 20,000. The table 
occupies 22 J pages. 

Reciprocals. — Barlow’s Tables givo reciprocals up to 10,(100 to 9 or Km 
10 places ; and they have been carried to ten tunes this extent by procuk 
Oakes, Table of the Jleeijttromls of Numbers from J to 100,000 
(London, 1865). This gives seven figures of the. rcuptwul, and 
is anauged like a table of soveu-hguru logarithms, differences 
being added at the side of tho page. Tho reciprocal of a number 
of fii o figures is therefore iakon out at once, and two more figures 
may ho m toi pointed for as m logauthins. 1’iearfe, La Division 
riduite, a vne Addition (Bans, 1861), gives to ten significant figures 
Ihe leeipioeals of the numbers fiom 30,900 to 100,900, and also Urn 
fiist nine multiples of these icciprocals. Email tables of reciprocals 
aro not common. 

Tables for the. Expression of Vulgar Fractions as Decimals,— r \\h\m Vulgar 
of this kmd havo been given by V’uchoror, Goodwyn, and ( 'nuns, fractions 
Witchercr, Jteylriige sum alhjnncinern (Ida auch der Jie.dimlbrUc.he ns 
(Cavlsruhe, 1796), gives tho decimal fractions (to 5 places) for all duriumk 
vulgar fractions whoso numerator and denominator ara each less 
than 50 and prime to ana another, arranged according to denomi- 
nators. Tho most extensive and elaborate tabh'H that have been 
published aro eouUumd in Henry (loodwyn’s First Centenary of 
Tables of all Decimal Quotients (London, 1836), A Tabular Series of 
flecimat Quotients (1823), and A Table of the (ht chs arising from the. 

Division of a Pnd or an q other JVhoie Number In) nil the Integers from 
1 to 102% (1823), Tho Tabular Scries (1823), miming to IBS 
pages, gives to 8 places tlio decimal corresponding to every vulgar 
fraction loss than ^ 9 \ whoso numerator and denominator do not 
surpass 1000. Tho arguments aro not arranged according to their 
numerators or denominators, hut according to their magnitude, so 
that tho tabular results exhibit a steady increase from *001 ( « * fa 8 ) 
to *09989909 (= ffc). Tlio author intended tho table to include all 
fractions whose numerator and denominator were each 1 cm than 
1000, hut no moro was over published. The Tabic of Circles (1823) 
gives all tho periods of tho circulating decimals that can arise from 
tho division of any integer by another integer less than 1024, 

Thus for 13 wo find •076923 ana *153841$, which are the only period* 

in which tho fraction ^ can circulate The table occupies 107 

pages, some of the periods being of course very long («.§., for 1021 the 
period contains 1020 figures). Tho First Centenary (1818) gives the 

S lete periods of the reciprocals of the numbers from 1 to 100, 
wyn’s tables aro very scarce, but as they are nearly unique of 
thoir kind they deserve special notice. A second edition of the 
First Centenary was issued in 1818 with the addition of some of th® 

Tabular Series , the numerator not exceeding 50 and the denomi* 
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nator not exceeding 100 A posthumous tablo of Gauss's, entitled 
“Talel nn Vorw.uidlung gememci Bruch o nut Nennem aus dem 
cihlen T.msond in Deeimalbiuelie,” oceuis m vol u pp 412-434 of 
Ins Gcsammeltr Wole (Gottingen, 1803), and resembles Goodwyn’s 
Table of Uncles On this .subject see a pajiei “On Cneulating 
Decimals, mill special lcierenco to Ilonry Goodwyn’s Table of 
Circles and Talnihv Senes of Decimal Quotients,’’ m Uamb. Thil 
Tioc , vol in (1878), pp 180-200, wlieio is also given a tablo oi tlio 
]nuiods of liactious concspondmg to denonunaLors pnmo to 10 
iioni 1 to 1021 obtained by count mg liom Goodwyn’s table. See 
also the section cm “Onculating Decimals,” p 13 below, 

Sexuges i nut l and St reenlenm >/ Tables — Oi lgmally all calculations 
were sexagesimal , and the relics ot tlio system still exist in the 
division ot the degree into 00 minutes and tlio minute into 00 
seconds. To facilitate interpolation, tlioicforo, m trigouoiiiotneal 
and other tables the following largo sexagesimal tables woio con- 
stiueted John Bernoulli, A Sexcentenary Table (London, 1779), 
gives at once tlio fourth toim of any propoition of which the first 
tonn is 000" and caeli of the other two is less tlmn 600", the 
tablo is of double entry, and may bo more fully dosciibod as giving 

tlio value of correct to tenths of a second, aj and y each con- 

t aming a number of seconds less than COO. Michael Taylor, A Sexa- 
gesimal Table, (London, 1780), exhibits at sight tlio fourth term of 
any proportion whore the first term is GO nunutos, the second any 
number of minutes less than GO, and tlio third any number of 
nunutos and seconds under GO minutes ; there is also another tablo 
m which the third term is any absoluto number under 1000 Not 
much use seems to have been mado of these tables, both of which 
were published by Die Commissioners of Longitude Small tables 
for tlio conversion of sexagesimals into contosimals and vice vcisa 
arc given in n few collections, such as Hulsse’s odition of Vega. 

Trigonometrical Tables (Natural) — 1 ’otor Apian published m 1533 
a table of sines with the ladius divided decimally. The fust 
complete canon giving all the six ratios of the sides of a right-angled 
Intuiglo is duo to Rheticus (1551), who also introduced tlio senu- 
(ptudranial arrangement. Rheticus's canon was calculated for 
every ten minutes to 7 places, and Viola extended it to every 
minute (1579), In 1554 Ttemhold published a tablo of tangents to 
every minute. The first complete canon published in England was 
by Blunodvilo (1594), although a tablo of sines had appeared four 
years earlier. Regiomon tauus called his tablo of tangents (or rather 
cotangents) tabula jiccunda on account of its groat uso , and till 
the introduction of the word “tangent'* by Thick ( Geometrim 
Jttitinidi Lihri A'//"., Hanoi, 1583) a table of tangents was called a 
tabula ftmnidu or canon ftmmtlm. Resides “ tangent," Finch also 
introduced the woul “secant," tlio table of sceanls having pre- 
viously been called tabula bcnejica by Maurolyeus (1658) and tabula 
fivcundmima by Viola, 

By far the greatest computer of intro trigonometrical tables is 
George Joachim Rheticus, whoso work has never boon superseded. 
Ilia celebrated ton -decimal canon, the Opus Palatinum , was pub- 
lished by Valantluo Olho at Nousladb in 1596, and in 1618 Ins 
llfteon-doeinml table of sums by Pitiscus at Frankfort under tlio 
title Thesaurus Jl fa I he malleus, Tlio Opus Palalinim contains a 
complete ten-decimal trigonometrical canon for every ton seconds 
of the quadrant, scmutuadrimtally arranged, with differences lor 
nil the tabular results throughout. Bines, cosines, and secants uro 
given on tlm lelt-baml pages m columns beaded respectively 
" IVrpondieulum,” " Basis," “Itypoteuusa," and on the right-hand 
appear tangents, cosecants, and cotangents in columns headed 
respectively “ I’crpcmliculmn,” “llypoleunsa,” “Basis,’' At his 
death Rheticus left the canon nearly complete, and the trigonometry 
was finished and tlio whole edited by Valentino Olho ; it was named 
in honour of the elector palatine Frederick IV., who boro tlio ex- 
pense of publication. Tim 'Thesaurus of 1013 gives natural sines 
for every ten seconds throughout Um quadrant, to 15 places, seuu- 
qnadmn tally arranged, with first, second, and third differences. 
Natural slues arc also given for every second from 0° to 1° and from 
89® to 90”, to 15 places, with first and second differences. Tho 
roaeuo of the manuscript of ibis work by l’itisrns forms a striking 
episode in tho history of mathematical tables, Tho alterations and 
emendations in the earlier part of the corrected edition of tho Onus 
Pulatimm wore mado by Ritiscus, who had his suspicions that 
Rheticus had himself calculated a ton second tablo of sines to 16 
decimal places ; but it could not bo found. Eventually tho lost 
canon was discovered amongst tho papers of Rheticus, which liad 
passed from Otho to Jamas Ohrislmaun on tho death of tho former. 
Amongst those Pitiseus found (1) the ton second table of sines to 
16 places, with first, second, and third differences (printed in tho 
Tlmaurm) ; (2) sines for every second of tho first and last degrees of 
the quadrant, also to 16 places, with first and second differences; 
(8) the commencement ot a canon of tangents and secants, to the 
same number of decimal places, for every ten seconds, with first and 
second differences ; (4) a complete minute canon of sines, tangents, 
and secants, also to 16 decimal places. These tables taken in 
connexion with the Opm TaMmum give an idea of the enormous 
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1 labouis undertaken by Rheticus , his tables not only remain to 
this day the ultimate autliouties but foimed the data wheieby Vlaeq 
calculated his logaiitlmuc canon Pitiscus says that lor twelve 
yeais Rheticus constantly had computeis at woik 

A lnstoiy of tngonometiical tables by Hutton was piefixed to 
all tho eaily editions ot Ins Tables of Logrn ithms, and forms Tract 
xix of Ins Mathematical Ti acts, vol u pp 278-306, 1812 A good 
deal of bibliographical mfoi ination about the Opus Palatmum 
and cailiei tngononietncal tables is given in De Moigan’s aiticle 
“Tables” m the JSnglish Cyclopaedia The invention ot loganthms 
the yeai alter tlio publication of Rheticus’s volume by Pitiscus 
changed all the methods of calculation ; and it is woi thy of note 
that Napiei’s oiigmal tablo of 1614 was a logaiithmic canon of sines 
and not a tablo of the logautlnns of numbeis Tlie logaiithmic 
canon at once superseded the liatuial canon , and since Pitiscus’s 
timo no i eaily extensive table of pure trigonometncal functions has 
appealed In lecent years tlie employment of the arithmometer 
ol Thomas de Colmar lias lovived the use of tables of natural 
trigonometncal functions, it being found convenient for some 
purposes to employ an antlimomotei and a liatuial canon instead 
of a logarithmic canon Jungo’s Tafcl der wii llichen Lange der 
Sinus und Cosmus (Loipsic, 18G4) was published with this object. 

It gives natural sines and cosmos foi eveiy ten seconds of tho 
cpiadiant to G places F. M Cloutli, Tables pour le Oalcul dcs 
Oomdonndcs Oomometnques (Mamz, n d.), gives natural sines and 
cosines (to G places) and their fiist nine multiples (to 4 places) foi 
oveiy centesimal minuto of tho quadrant. Tables of natural func- 
tions occur in many collections, tlio natural and logarithmic values 
being sometimes given on opposito pages, sometimes side by side 
on tlio samo pago. 

The following woilcs contain tables of trigonometrical functions 
other than smes, cosmos, and tangents Pasquicli, Tabulae Log- 
anlhmico-T'i ujonomctncce (Lcipsic, 1817), contains a tablo of sm 5 ®, 
cos'- x, tair a*, cot 2 a; from %=¥ to 45° at intervals of 1' to 5 places 
Andrew, Astronomical and Nautical Tables (London, 1805), con- 
tains a table of “squares of natural semieliords,” i e , of snrija: 
liom 35=0° to 120° at intervals of 10" to 7 places. This table has 
ruceutly been greatly extended by Majoi-Gcueral Ilannyngton m 
his JIavcrsines, Natural and Logaiithmic, used m computing Lunar 
Distances for the Nautical Almanac (London, 1876). Tho name 
“ haversmo,” now liequcntly used m works upon navigation, is an 
abbreviation ol “ half versed sine ” , viz , the havorsine of * is equal 
to i(l - cos j’), that is, to sm 2 Ja- Tho table gives logaiithmic 
hnvormnes for every 15" fiom 0° to 180°, and natural havorsmes foi 
every 10" from 0“ to 180°, to 7 places, except neai tho beginning, 
where tho logarithms aro given to only 5 or 6 places. Tlio woik 
itself occupies 327 folio pages, and was suggested by Andiow’s, a 
copy of which by chance loll into Iluimyngton’s hands Han- 
nyiiKlon recomputed tho whole of it by a partly mechanical 
method, a combination of two arithmometers being employed 
A table of havorsuies is useful for the solution of splieiical triangles 
when two sides and the included angle are given, and m many 
oilier problems m spherical trigonometry Andrew’s original 
tablo seems to have attracted voiy little notice Ilannyngton’s 
was printed, on tho recommendation of tho superintendent of 
tho Nautical Almanac olliee, at tho public cost. Before the cal- 
culation of Ilauuyngton’a table Farley’s Natural Versed Sines 
(Loudon, 185G) was used m the Nautical Almanac office m com- 
puting lunar distances. This fmo table contains natural veisod 
sines from 0° to 125° at intervals of 10" to 7 places, with proportional 
parts, and log versed smes from 0° to 135® at mtuivals of 15" to 7 
places. Tho arguments aro also given m timo. Tho manuscript 
was used in tho office for twenty-live years bofoio it was printed. 

Traverso tahlos, which occur in most collections of navigation 
tables, conlaiu multiples of sines and cosmos 

Common or Jlriggian Logarithms of Numbers and Trigono - Common 
metrical Jiatios.—lfov an account of tho invention and history of or Brig- 
loguriUmis, seo Lcioaktoims (vol. xiv, p. 773) and Namur. The gian log- 
following are the fundamental works which contain tho results of antlirus. 
the original calculations of logarithms of numbers and trigono- 
metrical ratios : — Briggs, Arithmetical Logarilhmka (London, 1624), 
logarithms of numbers from 1 to 20,000 and from 90,000 to 100,000 
to 14 places, with mtorscript differences ; Vlaeq, Arithmetica Log - 
arithmica (Gouda, 1628, also an English edition, London, 1631, 
tho tables being tho samo), ton-figurologaritlims of numbers from 
1 to 100,000, with differences, also log sines, tangents, and secants 
for every minute of the quadrant to 10 places, with mterscupt 
differences ; Vlacq, Tngonometria ArtificwMs (Gouda, 1638), log 
sines and tangents to every ten seconds of tho quadrant to 10 
places, with differences, aud ten-figure loganthms of numbers up 
to 20,000, with differences; Briggs, Tngonometria JBritamica 
^London, 1688), natural sines to 15 places, tangents and secants 
to 10 places, log sines to 14 places, and tangents to 10 places, 
at intervals of a hundredth of a degree from 0° to 45°, with 
mtorscript differences for all the functions. In 1794 Vega re- 
printed at Loipsic Vlacq’s two works in a single folio volume, 
Tlmaurus Logarithmonm Completus . The arrangement of the 
XXIII. — 2 
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table of logarithms of numbers is moie compendious than m Ylaeq, 
being sumlai to that of an culinary Mjvcii-liguio tabic, but it is not 
so convenient, as mistakes m taking out the dill m cnees aio nioio 
liable to occur Tho tiigonometneal canon gives log sines, cosines, 
tangents, aud cotangents, from O' 3 to 2° at intervals o 1 one second, 
to 10 places, without ditleioncoa, and for the rest ol the (juodiaut 
at mteivals of ten seconds The tngonomctneal canon is not 
n holly lepuntod from the Trigononicirm Ai tijicuths, as the log- 
autlims foi every second oi tlio hist two degrees, which do not oceui 
m Ylaeq, v ere calculated for the work by Lieutenant Doifhiund 
Yoga devoted great attention to the detection of eirors m Ylacq’s 
logarithms of numbers, and has given several important on at a lists 
M Lotoit {Annalcs dc V Obscrvatoire derails, vol iv.) has given a 
fall errata list in Ylacq’s and Yoga’s logarithms of numbers, obtained 
by compauson with the gioat .French manuseiipt Tables da Cad- 
aUtc (sue LociAiimms, p 770, comp also Monthly Notices of Hoy 
Ast Sac for May 1872, Juno 1872, March 1873, and 1871, suppl 
numbei). Yoga seems not to have bestowed on tlio tngonometi ical 
canon anything like the oaie that he devoted to the logarithms of 
numbers, as Gauss 1 estimates the total of List-figure cuois at liom 
31,983 to 47,716, most of them only amounting to a unit, hut 
some to as much as 3 or 4, As these ouors m this Ti igaiwmctrm 
Artificuths still remain uucorreeted, it cannot bo said that a 
reliable lon-placo logarithmic trigonometrical canon oxi.stH. ( The 
calculator who lias occasion to perioral wotk l equaling Lou-liguie 
logarithms of numbers should use Ylacq's A nth mrlica Logarithwiicn 
of 1G28, alter oaiofully coneuLiug tlio emus pointed out by Yoga 
and Lolort. Altor Ylaeq, Vega’s Thesaurus is the nc\t best table , 
and lhnelo’s Tables dc Logit) itkinos Volga it es a, Dili J)( 3 eioutles, con- 
stitute') d’aprbs an nouvtau mode (Bt Fotcisbiug, 1871), though a 
tract of only 80 pages, may bo usefully employed when Ylaeq aud 
Yoga are unpiocumble. l’lucdu’s voile consists oi three tables . 
the lust, or airalnuy table, contains a senes of factors by which 
tlio numbers whose logiuitlnns are required are to be multiplied 
to bung them witlun the range of table 2 , it also gives tlio loga- 
rithms of the loeipiooals of these fiuitom to 12 places 'Cable 1 nuuely 
gives logarithms to 1000 to 10 places. Table 2 gives logarithms 
iioui 1, 000, 000 to 1, Oil, 000, with proportional parts to hundredths 
Tlio mode of using those tables is as follows. If the loganlhm 
cannot bo taken out ducetly irom table 2, a factor M w found irom 
tlio .uiMliiuy table by winch the number must be multiplied to bring 
it vulliiu the range of table 2. Then tlio logarithm can bo taken 
out, and, to noutuii/u the ciluct of the multiplication, so far as tlio 

insult is concerned, log ^ ^ must bo added ; this quantity is thmo- 

loru given in an adjoining column to M in the auxiliary table A 
similar ptoeodiuo gives the numbei nnHweiing to any logaiitlim, 
auothor factor (approximately the roeiproeal oi M) being given, so 
that in both cases multiplication is used. Tim laborious pint of 
the work is the multiplication by M ; but this is homewhuL oom- 
pauaated for by the case with which, by means of the proportional 
parts, the logarithm is taken out. Tlio factors am 300 in number, 
aud are chosen so as to minimise the labour, only 2f> of tliu 300 
consisting of tlireo figures all dillorani and not involving 0 or 1. 
The principle of multiplying by a factor which is subsequently 
cancelled by subtracting ifs logarithm jh used also in a tract, con- 
taining only ten pages, published by MM. Namur and Mansion at 
Brussels in 1877 under the l, ilia Tables eh hoytn dkvies <X Hi ddeitnalat 
jnsga’A /fSJf- milliards. Hero a table is given of logarithms of 
numbers wear to <13*1,204, and otlmr numbers ara brought witluu 
tho range of Lho table by muHiplioation by ono or two faetois, 
The logarithms of tho numbers near to 431,294 me selected for 
tabulation because tboir diiluronecs commence with lho figures luO 
. , . and tho proaenoa of tho zeros in tho dilibronec renders tho inter- 
polation easy. 

If se von -figure logarithms do not give sulheimiLly aecurnto results, 
it is usual to have recourse to ton-figure tables ; with ono exception, 
there exist no tables giving 8 or 9 figures. Tho exception is John 
Newtou’s Tr ujonometna Bntamie a (London, 1658), which gives 
logarithms of numbers to 100,000 to 8 places, and also log sines 
and tangents ior every centesimal minute (z.e , tho n mo-thousandth 
part of a right angle), und also log sines and tangents for the first 
three degrees of the quadrant to 5 places, tho interval being tho 
one-thousandth part* of a degree, This table is also unique in 
that it givos tho logarithms of tho differences instead of the actual 
differences. The arrangomunt of tho jingo now universal in seven- 
figure tables — with tho filth figures nmmiig liomontally along tho 
top lino of tho page — is due to John Newton. 

As a rulo seven-figure logarithms of numbers aro not published 
separately, most tables ofloganlluns containing both tho logarithms 
of numbers and a trigonometrical canon. Babbage's and Kang’s 
logarithms are exceptional and give logarithms of numbers only. 
Babbaga, Table of the Logarithms of the Natural Numbers from X 
to 108,000 (London, stereotyped in 1827 ; there are several tiragos 


1 See Ws "Bijiigo Bemarkungan sni Yoga’s Themimts iMgartthmarum," ta 
Astra twmieohe Kaahrichten fttr 1851 (reprinted in Ida Werke. vol. ill. iin, 867-3M3; 
nlao Monthly Notions Hoy. Ast, Baa, for May 1878, 


of latci dates), is tho best for culinary use Great pains w*eio taken 
to get tlio maximum of clearness. The change of ligiuo in the 
middle of tho block of numbers is nnnked by a change oi type in 
tho foiu til figure, which (with the sole exception oi the tisLensk) 
is the best method that has boon used Copies oi tho book 
woio pi mted on papei of diileieut column — yellow, blown, 
gieen, &e — as it was eonsideied that black on a white ground 
was a LvUguiug combination for tho eye Tlio tables were also 
issued with title-pages and mtioduetions m othei languages Thu 
book is not veiy easy to proem e now. In 1871 Mr Sang published 
A New Table of Seven place Logarithms of all Nit mhos Jnmi 
SO OOO to SOOOOU (London) In an oulunuy table extending fiom 
10,000 to 100,000 the diiforonces near the beginning are so numnims 
that the piopoiiioual paits an* cithoi veiy crowded m some of 
them omitted; by making tlio table extend fiom 20,000 to 200,000 
instead of Irom 10,000 to 100,000 the dillerenees are halved m 
magnitude, while ilieie aro only oue-fmuth as many m a page. 
There is also gieatcr accuracy. A further pcculmnty of tins table 
is that nmltijilos of tho diilereneos, instead ot jiropm liouul pails, 
mo given at tho side of the page Typogiaplncally tlio table is 
exceptional, as theio arc no rules, tho numbers being separated 
from tho logarithms by ruvorsed commas. This work was to a 
gicat extant tho result of an original calculation, see Edinburgh 
TnousaUmis, vol, xxvi (1871). Mi Sang pioposcd to publish a 
luuo-iiguro table from 1 to 1,000,000, but the requisite supjmj t 
was not obtained. Yantnis jHipom of Mr Bang’s i elating to Lis 
logarithmic calculations v ill be iouiul in the Edinburgh True* t dings 
subsequent to 1872. In this connexion lefercnoo should bo nrndo 
to Abraham BIuuji’h table of logarithms of numbei s from 1 to 100 
and of piimos fiom 100 to 1100 to 0L places, also of numbers fiom 
999,990 to 1,000,010 to 03 places. Those Inst appeared m Union tnj 
Improv'd . . . bit A, A. I'hdomath (London, 1717). They have been 
republished in Bliei win’s, Callot’s, ami the eaihcr editions of 
Hutton's tables. Paikhurst, Astronomical Titbits (New Ytuk, 
1871), gives logarithms of numbers imm 1 to 199 to 102 places. a 

In many beven-iigmo tables of logarithms of numbers the values 
of (Valid T aro given at tho lop of the page, with V, tlm variation of 
each, for tho purpose ol deducing log sinus und tangents, A ami T 

denote log - IU / and log ~ u -‘- icspcotiv ely, tho aiguments being 

the number of seconds denoted by certain numbers (sometimes 
only the first, sometimes eveiy tenth) m tho number eoltuun on 
each page. Thus, in Gallct's tables, on the jingo cm which the Inst 

number is G7200, A — log aud I ~~ log - i while tho 

J r, H are the variations of each for 10". To find, for example, log 
rr.2' 12"* 7, or log hiu 6732" 7, we have A -- 4 6854989 amt log 
0732*7 8*8281893, w lienee, by addition, we obtain B’filfiflK/fi ; 

lmt V ior 10" is -2 29, vi hence the variation for 12"*? is -3, and 
the log hum leqmml is 8*513(5870. Tables of A and T are fre- 
quently called, alter their inventor, " Debunbre’s tables" Borne 
seven figuto laities extend to 100,000, ami otheis to 108,000, the 
last 8000 logarithms, to 8 places, being given to ensure greater 
aeetuaey, as near the beginning of the numbets the differences are 
large and the interpolations mm a laborious and less exact than m 
tho rest of the taldo. Tho eight-figure logarithms, however, at the 
end of a seven-figure tablo aro liable to occasion error ; for tho 
computer who is accustomed to thvea leading figures, common to 
the block of figures, may fail to notice that in this part of tint 
table there are four, and so a figure (the fourth) is sometimes 
omitlcd in taking out the logarithm. In tho <u (Unary method 
of arranging n seven-figuro tablo tho change in tho fourth figure, 
when it occurs m the course of tho line, isaKtmtee of frequent 
error unless it is very clearly indicated. In the earlier tables tho 
change was not marked at all, und tho computer hud to deehtn 
for himself, each time he took out a loganthm, whether the third 
figure had to be increased. In some tables the hue is broken 
w'liero the ohango occurs ; hut the dislocation of the figures aud 
tho corresponding iriegnlarity in lho lines are very awkwtutl. 
Bnbhiige punted lho fourth figures in small typo after a change. 
Tho best method seems to ho that of prefixing mi asterisk to tho 
fourth figure of eaeh logarithm after the change, ns is done in 
Hebron’s and many other modem tables. Tins ts beautifully clear 
and tlio asterisk at once catches tho eye. Short mb > amt Hang 
replace. 0 after a ehango by a twUa (resembling a diamond In a 
pack of raids). This is very clear In tho ease of tho 0‘s, but leaves 
unmarked the eases in which, tho fourth figure is 1 or 2. Bablmgo 
printed a subscript jaunt under the last figure of each logarithm 
that had boon increased. Schron used a bar subscript, which, 


— - A places, amt of log sines to 14 plats**, for every 15*' of t!»« 

quadrant, amt also a tatite at logarithm* of uneven number* fomi 1103 to if,0K 
and of primes from 1601 to 10,000 to 18 place*, 111 ® tatter, which wo* extracted 
tram tho Tahh* du Out culm, Is a c:onU»«a.Ucm of a table In iMnlimu** 
TiMt* ef logarithms (r^udon, 1742 ; reprinted at Avignon, 17T0), which ulvn* 
Uigarithma of all mimbora to 1000, and or uneven number* tmm 1600 to JUS, 
Legendre’s tables also appeared la bis Kwretem ih Votmd JaOpml, vtA id. <l«ia> 
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bang moio obtiusivo, is not so satisfactoiy In some tables the 
mcieaso ol tlio last hgiuo is only maiked when the %uie is m- 
ci eased to a 5, and then a Roman live (v) is nsed in place of the 
Aiabio figure Iloioditaiy emus m logaiillnmc tables aie con 
sulci od m two papers “On Lhe lh op, less lo Accuracy of Logauthnue 
Tables ” and “On Log.mtlnme Tables,” m Monthly Notices of Hoy 
Ast Soi hu 1873 Hoe also tlio Monthly Notices fox 1874, p 218; 
and a paper by Gomel th, Ztsih f d ostt rr Cfymn., Holt vi p 407 

Passing now to tlio lognutlixmo tiigouomctucal canon, the hist 
great advaueu a I Lei the publication of tlio Tnijonomch aoAihficiahs 
in 1633 w us made by Michael Taylor, Tables ofLogai ithms (London, 
1792), wlixeli gives log sines and tangents lo every second ol the 
quadrant to 7 places Tins table contains about 450 pages with 
nil aveingo number of 7750 Jlgimis io the page, & o that theio are 
altogether ueaily threo millions and a half of Jigiues Tlio change 
m the leading ligmes, ax lien it occurs in a column, is not nuukoil at 
all ; and the table must bo used with vciy gieat caution. In laet it 
is advisable to go lluough tlio w hole of it, and Jill m with ink the 
fiist 0 after the change, as well us nuko some mark ilmt will catch 
the eye at Lhe head of evei y oolumu con taming a change The table 
was calculated by inkupolation iioin tlio Ti njonumeti ta Artificially 
io 10 places anil then reduced to 7, so that the last figure should 
always ho coin'd, lhutly on account of the absence oi a maik to 
denote the change of hguro m the column and paitly on account ol 
the hi/e of the table and a somewhat inconvenient arrangement, tlio 
wmk seems never to have eomo into voiy gcncial use. Computois 
have uhuiys piefeirod Bugay's Nowiclhs Tables Ash ononuques ct 
Jlytli ayutphiqucs (Paris, 1829), vhuh also contains a conipluto 
logarithmic canon to e\ety second The change in tlio column is 
vciy clctuly marked by a largo black nucleus, simoiuidcd by a 
ciide, printed instead of mo Bugay's work bus now become 
very rare Tlio only other canon to eveiy second that has been 
lubbsbed is contained m Slim li ode’s Logan flunk Tables (Eilin- 
lurgh). Tins woik was originally issued m 18 LI iu ono volume, 
hut being dissatisfied wi 1.1 1 it Kboilmlo issued a now edition in 
1819 m two volumes. The liist Volume eout.una logaiitlnus of 
numheis, auliloganthms, ke , and the second the tugononietrieal 
canon lo eveiy see mid The volumes me Hold separately, and may 
he regal ded us uulepcudout works; they iuo not oven desenhed ou 
their Lille pages as vol i. and vok ii. The tugommietiieal emum is 
very (smipieto m every respect, the aigumentH being given m time 
as well as m arc, full proportional puits being added, kv The 
i iuuige, of tiguvo iu the column is denoted by a nohltt, punted instead 
of 0 where the elmngo oi euiH. 

Ol tables in which the qutuhaul is divided oontesimaTly, the 
)iviuci]»al are Hubert and Idder, Kauirllrs Tablet, Tntjanouiitriqws 
(Berlin, 1799), and Boula mul Oelumlne, Tables Tmjomwiefntjuett 
JJttimuleu { Paris, 1801). The former gnu, among other tables, 
naliual and log sinew, eosincH, Laugeuts, and cotaugenlH, to 7 pliu vs, 
the arguments proceeding to 3 U uL lutcivals of 10" and thence toC0° 
at iuienulH of 1' (eenlCHiuml), and also natural sines and tangents 
for Urn brat hundred ton -thousandths of a light angle to 10 places. 
The hitter gives log sines, cosines, tangents, cotangents, secants, 
and cosecants from 0" to 8° at into vain of 10" (with hill pioporlional 
parts for every second), and thence to 50° at intervals of P (centesi- 
mal) lo 7 places. There is also a table oflog sines, cosines, tangents, 
and cotangents funu 0' to 10' at intervals of 10" mid Irom () u to 50" 
at intervals ol JO' (centesimal) to It places. Ilohcit and Idcler 
give a uatmal as well us a logutithiuio canon ; hut Boula and 
Uclumhre givo only tho latter. Bunin and Delaiuhre give seven- 
hgure logarithms of mnnbeis to 10,000, tlio line being bioken when 
a eliango of hgmo bikes phieu m it. 

In Briggs’s Trhjinwmetria /Intannim of HV13 tho degree is 
divided centesinmlly, and but for the uppeumuce ill the same year 
of Vlacq’H Trttjouomeina Arlijinttlin , in winch tho degree is divided 
nexagcsimally, this it* form might have been dlc'ctod, it is clear 
that the most suitable time for etVeeliug such a eliuugo was when 
the natural canon was replaced by the lngaiithtuie, canon, and 
Briggs look advantage of Ibis opportunity, lie left the degree 
unaltered, but divided it eonloaiuniUy instead of aevagcsiinally, 
thus ensuring the advantages of decimal division (a saving of 
work iu mterpnlalions, multiplications, Ac.) with tho minimum of 
change. The Vieuch mathematicians at the end of the 18th century 
divided the right angle eetitesittmlly, completely changing the whole 
system, with no appreciable) advantages ora* Briggs’s system. In 
tact the evnhmiimU degree is as arbitrary a unit as the nonngesimal, 
and it is only tho nuu-eeuiemnud subdivision ol the degree that 
gives rise to inconvenience. Briggs's example was followed by Roe, 
Oughtml, and other I7th-ccmtury waters ; but the centesimal dm- 
skm of tins degree seems to have oulnoly imssad out of use, till it 
was recently reviveil by Urtnmker in his Logit nthm inch -triqmu- 
uielrt&cho fufeltt- mil t'ttiif JkeimahtclU a (Berlin, 1872). This little 
book of lf< 8 pages given a five- figure enuou to every bundled th of a 
degree with pro}»orlluual pints, imsnii s logaiitlnus of numbers, 
addition and subtraction logarithms, Ac. 

Collect win if 'fables. For a computer who requires iu Quo 
volume logarithms of numbers and a feu second logarithmic canon, 
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pei haps the two best books aie Schion, Scvcn-Fiqui e Logai ithms Collec 
(London, 1865, steieotyped, an English edition of the Geinian woik lions 
published at Bumswich), and Bnihns, A Noio Manual of Logarithms 
to i Sevan Places of Decimals (Leipsie, 1870) Both give logai ithms 
of numbcis and a complete ten-second canon to 7 places , Bmlms 
also gives log sines, cosines, tangents, and cotangents to eveiy 
second up to 6° with piopoi lioual parts Sclnon contains an inter- 
polation table, of 75 pages, giving tho first 100 multiples of all 
numheis fiom 40 to 420 The logantluns of numbeis extend to 
108,000 m Schion and to 100,000 m Binhus Almost equally 
convenient is Bicnnkei’s edition of Vega’s Logarithmic Tables 
(Berlin, stereotyped , tho English edition was tianslated fi ora the 
foitielli edition ot Di Biennkei’s by IV L E. Fischer) Tins book 
gives a canon to eveiy ten seconds, and for the fust live degiees 
to every second, with log.uithms of numbeis to 100,000 All these 
woiks givo the ptopoitional paits for all the cUileienees m the 
logantluns of numbeis In Babbage’s, Callet’s, and many othei 
tables only eveiy other table of piopoitional paits is given near tho 
begimnng foi want of space. Schion, Biulnis, and most modem 
tables published in Geimany have title-pages and introductions 
m ditfeient languages. Dupuis, Tables dc Loganthmcs & sept 
Decimates (steieotyped, thud tnago, 1868, Pans), is also veiy 
convenient, containing a ten-second canon, besides logantluns of 
numbeis Lo 100,000, liypeibohc logarithms of numbeis to 1000, to 7 
places, Ac. In tins woik negative cliaractenstics are punted 
tlnoughout m tlio tables of circular functions, the minus sign being 
placed above the liguio ; these aie pie lei able to the oidmaiy chai- 
ac lei u>t ics 1 hat are mci eased by 10, Tins is the only woik we know 
m which negative cliaractenstics aie nsed. The edges of tho pages 
containing the ui cular functions are i ed, the l c&t being grey. Dupuis 
also edited Callot’s logantluns m 1862, with which tins work must 
not be confounded Salomon, Logaritli mischa Tafeln (Vienna, 1827), 
loulmns a ton-second canon (the intervals being ono second for tho 
lust two degrees), logaiitlnus oi numbers to 108,000, squares, cubes, 
square loots, and cube roots to 1000, a factor table to 102,011, 
ten-place Bnggian and hyjiei bolus logantluns of numbeis to 1000 
and of panics to 10,838, and many other usclul tables Tho w ork, 
which is sc.ucc, is a well-puuted small quaito volume 

Of collections of general tables the most useful and accessible aie 
Ilnltou, (Juliet, Vega, and Kohler, Hutton’s well-known Mathe- 
matical Tables (London) was lit si issued m 1785, but considerable 
additions were made m the fifth edition (1811). The tables contain 
seven- figuro logaiitlnus to 108,000, and to 1200 to 20 places, some 
anlilognrilhms to 20 places, hyperbolic logantluns lioia 1 to 10 at 
mleivahs ol 01 aiul to 1200 at luteivaks of unity to 7 places, logistic 
logauthniH, log sums and tangents to eveiy second oi tho fust two 
degiees, atul natural and log sines, tangents, secants, and versed 
sines for every minute of the quadrant to 7 places Tho natural 
functions occupy tho left-hand pages and tho logautlmuc the right- 
hand. The first six editions, published m Hutton’s lifetime (d. 

1823), contain Abialiam Sluupfe 61-iiguie logarithms of numbeis. 
Olinthus Gregory, who brought out tho 1880 and succeeding 
millions, omitted these tables and Hutton’s lutioduotion, wluclx 
contains a lnstoiyoi logarithms, tho methods of eousti acting them, 

Ac Gullet's Titblis I’ortatms da Loganthmcs (steieotyped, Pans) 
seems lo have been first issued in 1783, and has since passed 
tlnough a gieat many editions. Iu that of 1853 the contents aie 
Mjveu hgmo logarithms to 108,000, Ikigguui and hypoibolic loga- 
rithms Lo 48 places of numbers to 100 and of pumes to 1097, log 
sines and tangents for minutes (centesimal) throughout the quad- 
rant to 7 places, natiual and log sines to 15 places for every ten 
minutes (centesimal) of tho quadrant, log sines and tangents for 
every second of tlio fust five degiees (sexagesimal) and fen every ten 
seconds of tlio quadrant (sexagesimal) lo 7 places, besides logistic 
logarithms, tho fust hundred multiples of the modulus ( to 24 places 
ami the first ten to 70 places, and other tables. This is one of the 
most complete and practically useful collections oflogaiitlmib that 
have hceii published, and it is peculiar iu giving a centosuually 
divided canon. Tho size ol’ tho pugo iu the editions published in 
the JL9tU century is laigor than that of tho earlier editions, tho typo 
having been jeset. Vega’s Tabul m Loganthiiio-triyonomeirtm was 
iii at published m 1797 in two volumes. Tho first contains seven- 
figure logarithms io 101,000, log smes, Ac , for eveiy tenth of a 
second to 1', for every second to 1° 30', for every 10" to 6° 3', and 
Iheileo nt intervals of a minute, also natural smes and tangents to 
every minute, all to 7 places. Tho second volume gives simple 
diviHOift of all u umbel k up to 102,000, a list of primes from 102,000 
to 400,318, hypoibohe logarithms of numbers to 1000 and of primes 
! to 10,000, to 8 places, c x and log,,/?* to £e=10 at intervals of *01 to 
7 figures and 7 places respectively, tlio liist nine poweis of the 
numbers fioiu 1 to 100, squares and cubes to 1000, logistic loga- 
rithms, binomial theorem coefficients, Ac Vega also published 
MunuuU Logartthmico trigonmmtrmim (Leipsie, 1800), the tables 
in which are identical with a poition of those eontauiod xa tlio first 
volumo of the Tubulw . Tho Tahuhe, wont through many editions, 
a stereotyped issue being brought out by J. A. Hulsac {Sammlung 
mcUhemUtscher Tafeln , Lcipsie) iu ono a uluiuo in 1840. Tho 
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contrails are noaily the same as ihosc of tlie original work, the clnof 
dilYoicwc being that a laigo iahlo ot Gaussian logautlmis is added 
Yoga dilTois from Hutton and C.ilh*t in giving so many useful non- 
logantlnme tables, and Ins collection is m many respects comple- 
mentary to then a Seliul/o, Neue wul n unit tie Sammhmg hq- 
unthviischei , tngonometnschci , uiul amlaicr Tufchi (lJoilm, 1778, 
2 veils ), is a valuable collection, and contains .seven-! igme loga- 
Tithms to 101,000, log sines and tangents to 2° at intervals ol a 
second, and natural sines, tangents, and secants to 7 places, log 
silica and tangents and Napierian log sines and tangents to 8 
places, all foi every ton seconds to 4° and thence lor every iimmto 
to 45", besides squ.nes, cubes, square loots, and cube loots to 1000, 
binomial theorem coefficients, powers ot c, and other small tables 
Wolfram's hyperholm logautlmis of numbers below 10,000 to 48 
places first appeared in this work Lambert, Supplcnicnta Tabn- 
/ arum Logan thmiettrum et Trigonometm arum (Lisbon, 179S), con- 
tains a number of uselul and curious non-lognuthime tables ; it 
boars a general resemblance to the sotond volume of Vega, but 
contains numerous other small tables of a more strictly mathe- 
matical character A very useful collection of non-lngantlmuc 
tables is printed m Barlow’s New Mathematical Tables (London, 
1814). It gives squares, cubes, squaio roots, and cube roots (to 7 
places), Toeipiocals to 9 or 10 places, and resolutions into tlieir 
prune factors of all numbers fiom 1 to 10,000, the liist ten powers 
of numbers to 100, fourth and fifth poweia of numbers from 100 
to 1000, pume numbers fiom 1 to 100,103, ciglit-plaeo hyneibolic 
logarithms to 10,000, tables for the .solution of the n reducible case 
in cubic equations, &e. In the stereotyped ropunl of 1810 only 
the squaios, cubes, square roots, cube loots, and mnprocals aio 
i stained The liist volumo of Shortralo’s tables, m addition to tlm 
fci igonomotneal canon to every second, contains antdogimtbms ami 
Gaussian logarithms. ILissler, Tabula 5 Loganthmctr, cl Ti igoiio- 
mdnm(N owYoilc, 1830, stereotyped), gives seven-figure logarithms 
to 100,000, log sines and tangents for every second to 1", ami log 
sines, cosines, tangents, and cotangents from l°lo 3° at intervals of 
10" and tlieneo to 40° at intervals of 30" Every effort has been 
made to reduce the .sire of the tables without loss of distinctness, 
the page being only about 3 by 5 inches (.topics of the work were 
published with the introduction and title-page iu different lan- 
guages. Stanley, Tables <>/■ Lot/m Him* (New Haven, IT.S , 1800), 
gives Hcveu-hguio logarithms to 100,000, nml log mhos, cosines, 
tangents, cotangents, secants, and cosecants at intervals of leu 
seconds to 15° and thence at intervals of a miuuto to 45° (o 7 places, 
besides natural sines and cosines, anlilog.mthms, and other tables. 
This collection owed its ought to the fact, that Ilassler’s tables wise 
found to bo inconvenient owing to the smallness of the typo Luvim, 
Tables of Logarithm (London, 18(Ki, stereotyped, punted nt Tuun), 
gives Hovon- figure lognulhms to 21), Oft), Brighton awl hyperbolic 
logarithm! of primes to 1200 to 20 places, tog shies n ml tangents lor 
cfioh second to O', at interval, s of 30" to 2", of 30" to 0", of 1' to 45° 
to 7 places, besides squaw and eubo roots up to 025. '[’lie book, 
Milieu is intended for schools, engineers, Ac., has a peculiar urmngo- 
inont of the logarithms ami proportional parts cm tlio page's. 
Chambers's Mathematical Tables ( Edinburgh), continuing logi- 
ntlnns of numbers to 100,000, and a canon to every minute of log 
shies, tangents, and secants and of natural miles to 7 places, besides 
proportional logarithms and other .small tables, is cheap and suitable 
for schools, though not to he compared as wg.uds matter or typo* 
graphy to the land tables (Inscribed above. Of six-figure tables 
Hrcmikcr’s Logarithmorum VT. Peeiniahum Mom Tabula Jlero- 
limnsis (Berlin, 1852) is probably mm of tlm host. It gives 
logarithms of limnlxim to 100,000, with proportional parts, mid 
log sines and tangents for every second to 5", and beyond this 
point for every ten seconds, with proportional parts. Ilantsehl, 
Logarithnmch - trigonomctrisches Handbuch (Vienna, 3827), gives 
fivc-iiguvo logarithms to 10,000, log sines and tangents for overy 
ten seconds to 9 places, natural sme.q, tangents, secants, and 
versod sines for every imnuto to 7 plnoes, logarithms of primes 
to 16,801, hyperbolas logarithms of numbers to 11,278 to 8 places, 
least divisors of numbers to 38,277, binomial theorem coefficients, 
&c. Farley’s Sir- Figure Logarithms (London, stereotyped, 1840) 
gives six-figuro logarithms to 10,000 and log sinos awl tangents for 
every minute to 6 places. Of fivo-figuro tables the most convenient 
is Tables of Logarithms (Useful Knowledge Society, London, from 
the sfcoroo typed plates of 1839), which worn prepared by Da Morgan, 
though they have no name on the titlc-pago. They contain fivo- 
figure logarithms to 10,000, log sines and tangents to (ivory minute 
to 6 places, besides a few smaller tables. Lnlando's Tables de 
Loganthm.es is a five-figure table with nearly the same contents ns 
De Morgan’s, first published in 1806. Tt has since passed through 
many editions, and, after being extended from 6 to 7 places, passed 
through several more, Galbraith awl llaughlon, Manual of Mathe- 
matical Tables (London, 3860), give fivo-figuro logarithms to 10,000 
and log sinos and tangents for every miuuto, also a small table of 
Gaussian logarithms. Houbl, Tables de Lagarithmes A Cinq JMci- 
males (Paris, 1871), is a very convenient collection of five-figure 
tables ; besides logarithms of numbers and circular functions, there 


arc Gaubsi.m loganthms, least divisois of numbeis to 10, Sit, anti- 
lugaiiLhms, &c The woik contains 3 IS pages ol tables The same 
an 1 hoi’s Recucil de Foi mules ct de Tables Numu iques (Pans, ISOM) 
contains 19 tables, occupying 02 pages, mosl of them gu nig insults 
to 4 places , they relate to vciy vaued subjects, — aniiloganlluiis 

Gaussian loganthms, logaulhms of -®, elliptic mlegials, .squares 

foi uso m tlic method of least .squ.nes, &e Biomiker, Taft l i ter- 
shlhgcr Loganthmen { Beilin, 3874), gives four-hguie loganthms of 
numbers to 2009, log sines, cosines, tangents, and cotangents In 8“ 
lor every lmndiedtli ol a dcgiee, and tlieneo to 45° im eu*ry tenth 
of a degioo, to 1 places Thou* are also Gaussian login ithms, squares 
irom 0 000 to 13,500, anlilogantlims, kc The book contains 60 
pages ‘Will mil, Popular Tables (London, 3 853), u> a useful l>ook 
foi an amateur; it gives Bnggian and hypuibolu* loganthms to 
1200 to 7 places, squares, &e. , to 313, Ac 

lit/ pci bolts or Napierian Loganthms — The logavifhms invented Napierian 
by Napier and explained by him in tlio 7le.se; iptio (3 01 4) weio not loga- 
t ho siuno as those now called natural oi hyperbolic (viz , to base, i ltiuns. 
c), and very frequently also Napierian, logarithms. Napieu.m 
loganthms, strictly so called, have enlncly passed out of uso and 
me of pui ely historic interest, it is thoielnre sufheient to refet to 
Louuutiims and Natieu, where a full account is given Apait 
from tlio mvcntoi’s own publications, the only Napierian tables of 
importance arc contained, m Ursnms’s Tnqononu'tiui (Cologne, 

1621-25) and Bohulzc’s Sammlung (llcihn, 3 778), the lormei being 
the laigcst Unit has been eoustmeled Logarithms to tin* baser, 
wlieio e denolos 2 71828, weio hist publibhed by Hpculell, New 
Lui/ai ilhmcs (1019) 

Tim most copious table of hvpcxbohe loganthms is Daso, Tufrl Hyper- 
der watilrliehni Lt>i/ari/hv>rn (Vienna, I860), which extends fiom 1 bolie 
to 1000 nt intervals of unity mid from 3000 fo 10,500 at mteiYals logit- 
of 1 to 7 places, with difleiewcs and pi opori tonal parts, nt tanged ritlims, 
as in an oidiunry seven (igme table By adding log 10 to tlm results 
the lange is irom 30,000 to 305,000 at internals of unity. Tim 
table formed part of tlm Annals of the Vienna Observatory for 
1853, but .separate copies were printed Tlm most elaborate table 
of hyperbolic logarithms is dm* to Wolfram, who calculated to 
48 places tlm logarithms of all numbers up to 2200, and of all 
primes (also of a great many composite numbers) bet ween this limit 
and 30,00!) Wolfram’s results first appealed m Schulze s Sitntvt- 
lung (1778) Six logarithms winch Wolfram had been prevented 
from computing by a senous illness were supplied in tin* Jterhner 
Jnhrbuehy 3783, p 301 Tlio complete table was icprnduml in 
Vega’s Thesaurus (170 1), when several emirs weie corrected. 

Tables of hypeiboho logarithms are contained in tlm lolloning 
collections -Gullet, all munbeis to 100 awl prunes to 1007 to 48 
places ; llorda nnd Delambro (3801), all numbeis up to 1200 to II 
jdaecs , Salomon (1827), all numbers to 30(10 awl primes to 10,33:1 
to 10 places, Vega, Tabuhv (including Uulsse’s edition, 1810), rwI 
J voider (1818), nil numbeis to 3000 and pi lines to 10,000 to 8 places, 

Barlow (181 J), all numbers to 10,000 ; Hutton and Wdln h (1853), 
all numbers to 1200 to 7 places; Dupuis (18(>S), nil numbers to 
1000 to 7 plwes. Hutton also gives hypciliohc logarithms trout 1 
to 30 at intervals ol '01 to 7 places /tees' a Cyelnpn dm (18)0), art. 
“Hyperbolic Logarithms,” contains a tahlo of hyperbolic loga- 
rithms of all mmibeiHup to 10,000 to 8 places. 

Tables to convert Jinggian into Hyperbolic Logarithms, and vice Denver. 
versa,- -Buelt fid ilea merely consist ot tlm first hundred (sometimes Him of 
only tho first ten) multiples of tlio modulus *43429 41819... mid Mriggim 
its reel pineal 2*30258 50925) ... to 5, 0, 8, 30, or iiiinn places. They and 
nro generally to bo found in collections of logarithmic tables, but hyper* 
rarely cveed a mgo in extent, mid are very easy to construct, bolie, 
Belnon amt Ilrumis both give tho liist hundred multiples of the logo- 
modulus find its reeipiocal to 10 places, and Bmmker (iu Ins edition ritlims. 
of Vega and in his six-Jigme tables) nnd Dupuis to 7 places. 

Degen, Tahtlarum Jin nr us (Copenhagen, 1824), gives tho first 
hundred mullipluH of tho modulus to 30 places, 

AntilaynrUhins, — til tho ordinary tallies of logarithms the Anti- 
natural numbers aro integers, while tho logarithms are meommen- h’K ft * 
flurablo. In an antilognrithmic. canon tho logarithms m« exact ritlmw. 
quantities, such as *00001, *00002, Ac., and tho corresponding 
numbers aro incommramurahlo, Tho largest and earliest work of 
this kind is Dodson’s A ntUognrith mic (knem (London, 3742), which 
gives numbors to 11 places corresponding to logarithms from 0 to 
1 at intervals of *00003, arranged like a Rovan-figura logarithmic, 
table, with inlorscript differences and proportional part* at tho 
bottom of tho page. This work was tho only antilognrithmic canton 
for moro than a century, till in 1844 Shortrode published tha first 
edition of his tables ; iu 1849 ho published tho second edition, and 
in tho samo year Filipowriri’s tables appeared. Both these works 
contain seven-figure antilogarithms : Shortrode gives numbers to 
logarithms from 0 to 1 at intervals of *00001, with clifterences awl 
multiples at the top of tho pago, and Filipowski, A Table qf Anti- 
logarithms (London, 1819), contains a table of the same extent, the 
proportional parts being given to hundredths. 

Addition and Subtraction, or Gaussian, Logarithms* — Tho object 
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Gaussian of snail tables is to givo log («±5) by only one entry when log a 
logo.- and log b aio given (see LouAiuthm.s, vol xiv. p 777) Let 

A= log,, B=log(l + i), 0=106(1+*) 

Leaving out the spocimon table m Lconelli’s Thdoi ic dcs Loqai ithncs 
Additionnch ct JJeduclfs (Boulcaux, 1803), the principal tables aio 
the following Gauss, m Zacli’s Monatlichc Got i aspondenz (1812), 
giving B and G lor aigumont A from 0 to 2 at mtoivals of 001, 
tlionco to 8 *10 at mteivals of *01, and to 5 at mtoivals of ‘1, all to 
5 places. This table is lopimtod m Gauss’s IVctlcc, vol in p 214 
Matthiessen, Tafel sur bcqucmei n Bcrcchtmnq (Altona, 1818), giving 
B and 0 to 7 places foi aigumont A lrom 0 to 2 at mteivals of 
•0001, thence to 3 at mteivals of 001, to 4 at mtoivals oi 01, and 
to 5 at intervals of 1 ; the table is not conveniently anauged 
Peter Gray, Tables and Formulas (London, 1849, and “Addendum,” 
1870), giving U foi aigumont A from 0 to 2 at mtorvals of 0001 
to 0 pluoes, with pioportional parts to Iniudiodtlis, and log (1 - a’) 
for argument A fiom 3 to 1 at intervals of '001 and fiom 1 to 1 9 
at intervals of •0001, to G places, with proportional parts Zcch, 
Tafch i der Additions - und Subtractions - Logat ithmen (Leipsic, 
1849), giving II for argument A from 0 to 2 at intervals of 0001, 
thence to 4 at intervals of 001 and to 6 at mtoivals of *01 , 
also G for aigumont A from 0 to 0003 at mteivals of 0000001, 
thence to *05 at intervals of 000001 and to *303 at mteivals of 
00001, all to 7 places, with proportional parts. Those tables are 
repnuted from Ilulssu’s edition of Vega (1849) , the 3840 edition 
ol IIulssc’s Vega contained a reprint ol Gauss’s original table 
‘Willslem, lAujanf/mes do Gauss A Sept, JJi'cunalcs (Ilanover, 18GG), 
giving B foi aigumont A from 3 to 4 at mteivals of 1, fiom 4 
to G at mteivals ol '01, liom G to 8 at mteivals ol *001, lrom 8 lo 
10 at intervals of *0001, also fiom 0 to 4 at the same mteivals 
In lliis handsome work the anangement is similar to that m a 
seven-figure logarithmic table Gauss’s original live-plnee table 
was reprinted in I'asqmeh, Tab a lit; (Iaupsic, 1817), Kolder, Jaomc 
do ht La tide’s Tajctn, (Leipsie, 1832), and Itandbueh (Leipsie, 18 18) , 
and Galbraith und Ilaughton, Manual (London, I860) Ilouel, 
Tables dr Logarithmes (1871), also gives a small live-place table 
of Gauhsinn logarithms, the addition and subtraction login it Inns 
being separated ns in Zeeli, Modified Gaussian logaullnns me 
given by J. 11. T. Muller, llerMluje LnyaritJimrn (Gotha, 1844), 

via,, a four-place table of Ji and log ^1- from A~ 0 to ’03 

at intervals of '0001, thence to ’23 at intervals of *001, lo 2 at 
intervals of Mil, mid to 4 at intervals of • t j und by Hhorlrede, 
Laifard/imie Tables (vol. i., 1849), viz., a Uve-plueo table of J> 
and log (1 I ,r) from A. 5 to 3 at intervals of T, from A -3 to 2*7 
at intervals of ‘01, to 1*3 at intervals of ‘001, to 3 at intervals 
of ‘lit, and to fi at intervals of ‘L h’dipowski’s Anklogurithnts 
(1849) eonlaitiH Gaussian logarithms arranged in a now way. The 
prineipal table gives log (,s |- 1) as tnlnuar result for log x as 
avgumout from 8 lo 14 tit intervals of '001 to 5 places. Weidcm- 
baeb) Tafel um den Lotjar ithmen (Copenhagen, 1829), gives 

log?‘~ for argument A from *382 to 2*002 at intervals of *001, lo 

3*0 at intervals of *01, nnd to 5'5 at intervals of 1, to 5 places. 
Logistic Logistic and, J'roport tonal, laniard huts In most, collections of 
and pro- tables ol logaiiihms a live-place table of logistic, logarithms for 
portion- every net omt in I" is given. Logistic tables give log 8(500 -log a* 
al logit- at, intervals of a second, ,« being expressed in degrees, minutes, 
ritlmis. nml seconds , Hchul/o ( 1778) and Vega ( 1797) have them lo ,r .3000" 
and Gullet and Hutton to/ 9*280". Proportional logarithms for 
every second to 3’ (Lr,, log 10,800 ~ log/) form part of nearly all 
collet turns of tallies relating i» navigation, generally to 4 places, 
sometimes to 5, Uagny, Tables (1820), gives a hve-plaeo table, 
but, such are not olten to be found in collections of mathematical 
tables. The same remark applies to tables of proportional loga- 
rithms for eveiy minute to 24“, which give to 4 or ft places the values 
of log 1 bit) - log /■ The object of a proportional or logistic table, 
or a table of log a » log /, is lo facilitate tho calculation of propor- 
tions in which the thud term is a. 

Interpo- Interpolation Tables, -All tallies of proportional parts may bo 
billon regarded aw interpolation tables. Bremiker, Tafel der I'ropnrt ional- 
Iribkis. Iheile, (Iforhu, 1813), gives prnpurlioiml parts lo hundredths of all 
numbers from 70 to (199. Hebron, Lngnrith nut, contmns an inter- 
polation table giving the first hundred multiples of all numbers 
from 40 to 410. Tallies of Um values of binomial theorem coef- 
ficients, which are required when second and higher orders of differ- 
ences are used, are desertlwd below. AVoolhouse, On Interpolation, 
Summation, and the Adjustment of numerical Tables (London, 
1835), urn Inins nine pages of interpolation tables, Tho book con- 
sist# of paper# extracted fiom vain. xi. ami xii, of tho Assurance 
Magazine, 

Baal Jjuut Logarithms, - This term is used by Mr Oliver Byrne m his 
lop* Dual Arithmetic, Young It ml At ithmetirmn, Tables of I dial 
rlthm Logarithms, ke, (London, 180347). A dual number of Um ascend- 
ing branch i# it continued product of powers of 1*1, 1*01, 1*001, &c., 


taken in older, tho powers only being expiessed , thus vt 6, 9, 7, 8 
denotes (1 1) (, (1 01) l) (l 001) r (l 0001) 8 , the numbeis following the 
4- being called dual digits A dual numbei which has all but the 
last digit 7oios is called a dual loganthni , the author uses dual 
logaiithms m which theio aie seven cipheis between the 4, and the 
logaiitlnns A dual numbei of tho descending Inaucli is a con- 
tinued product of powei s ol 9, 99, &c . foi instance, ( 9) 3 ( 99) 2 is 
denoted by ’3 ’2t The Tables, which ; occupy 112 pages, give 
dual numbers and logaiithms, both of the ascending and descend- 
ing hianehcs, and the conesponding natuial numbei s The author 
claimed that his tables weie supeuoi to those of common logaiithms. 

Constants — In nearly all tables of logaiithms theie is a page de- Con- 
voted Lo coilam frequently used constants and then logaiithms, stants. 

such as 7r, -, v 2 , \fir A specially good collection is printed 111 


Templeton’s Millwnqht's and Engineer's FocJcct Companion (col- 
lected by S Maynanl, London, 1871), which gives 58 constants 
involving it and their loganthius, gcncially to 30 places, and 13 
olliois that may be piopeily called mathematical A good list of 
constants involving tr is given 111 Salomon (1827) A papei by 
rancher 111 Giunert's Archiv (vol 1 p 9) lias a number of con- 
stants involving 7r given to a gieat many places, and Gauss’s memoir 
on the lemniscato function ( IFcrJce , vol 111 ) has c -7r , #”® 7r , 

&c , calculated to about 50 places. Tho quantity r has boon woikecl 
out to 707 places (Shanks, I‘t oe Boy Soc , vol, xxi p 319) and 
Euler’s constant to 2G3 places (Adams, Ftcc Boy Soe , vol. xxvn 
p 88). Tho valuo of tho modulus M, calculated by Prof Adams, 
ih given m Loiuni niMS, vol. xiv p 779, Tins value is oonect 
to 2G3 places ; but the calculation lias smeo been earned to 272 
places (see Adams, Froc, Boy Soe , vol. xlu p 22, 1887) 

Tables for the Solution of thcIucdaciblcCase in Cubic Equations — Irrecluci- 
LamhoiL, Supplemental, 1798), gives ± (ai-ie 3 ) ftonui= 001 to 1*155 ble cubio 
at intervals of *001 to 7 places, and Bailow (1814) gives of - x from equations 
z=l to 1 1549 «it mteivals of 0001 to 8 places 
Binomial Theorem Cocficicnls — The values of Binomial 

/(f« - 1 ) .» (r - 1 )(/ - 2) a (a) - 1 ) . . (/- 5) theorem 

" 1 2 ‘ ’ 12.3 ’ " ’ 1 2 To ’ coolli - 

from a*= *01 lo a’=l at intervals of *01 to 7 places, are serviceable for cumts, 
use m interpolation by second nnd lugliei orders of differences 
The table quoted above occuis m Schul/e (1778), Bailow (1814), 

Yega (1797 and succeeding editions), Ilautsehl (1827), and Iioliloi 
(18 18) House, Jhtdrine of Chances (London, no date), gives on a 
loldmg shoot (it -| b)» foi ?i-l, 2, ...20. Lambert, Supplements 
(1798), has tho coefficients ol' tho first 1G towns m (1+te)* nnd 
(1 - ,r)&, their accurate values bciug giv on as decimals. Yega (1797) 
lias a page of tables giving . , . and similar 

quantities lo 10 places, with their logarithms to 7 places, and a 
pugo of this hind occurs in other collodions. Kohler (1848) gives 
tho values of 40 such quantities. a;ta+ 1) 

Ji'ttjuralc Numbers, — Lambert, Supiplcmcnta, gives a*, - AG- . - . / , . . Figiuale 

/(/ i !)...(/ 1-11) . . . ori 1 ’ A numbers. 

— ‘ from aissl lo 30. 


Trigonometrical Quadratic Surds . — The surd values of tho sines Tngono- 
of every third tlcgieo oi the quadrant aio given m some tables of metrical 
logaiithms; t.q., m Hutton’s (p. xxxix , cd 1895), wo find quadratic 
sin 3”--- 1 [V(5 | VC) W 1 )* 1- \A - \/(15 + 3\/T) “ VS* - Vk! i and surds, 
tho numerical values of the surds <x/(5»l \J5), \/( t a , “)) & 1 ' > ai '° given 
to 10 places. Those values worn extended to 20 places by Peter 
Gray, Messenger of Math, vol. vi. (1877), p 105. 

Circulating Decimals. — Goodwyu’s tables have been described Circulnt- 
abovo, p. 8. Several others have been published giving the mm- mg deci- 
bel's of digits 111 lliojieiiods ol tho rceipiocals of prunes : Biuek- main, 
hardt, Tahirs den Dtmeurs da Brenner Million (Pans, 1814-17), 
gave one for all primes up to 2,543 and for 22 primes exceeding 
1 ltal limit. Desuiarest, TMovic des Notnbrcs (Pans, 1852), included 
all pi nnes up to 10,000. Kcuschle, Mathcmutisehc AbJiundhing , 
rnt/mlti nd neuc znhlrnlheor cline he Tabctlcn (1856), contains a simi- 
lar till tin to 15,000. Tlus Klianks extended to 00,000 ; tho portion 
fiom 1 to 30,000 is printed in tho Fro c. Boy, Soc., vol. xxu. p. 200, 
anil tho remainder is preserved in tho archives of tho society (Id., 
wain p. 200 and xxiv. p. 392). Tho number of digits m the 

decimal ponod of ~ is the Bamo as tho exponent to which 10 be- 
longs for modulus so that, whenever tho period has p - 1 digits, 

10 is a primitive root of p. Tables of primes having a given number, 
n, of digits in tlieir pencils, ic,, tables of tho resolutions of 10 n ~l 
into factors and, as far as known, into prime factors, have been 
given by Loof (in Onmrl's Archiv , vol. xvi. p 54 ; reprinted an 
Ntmv, Annales, vol. xiv. p. 115) nml by Shanks (Frn, Roy. Soc., 
vol. xxii. p. 381), Tho former extends to ?i=6G and tho latter to 
n-lOQ, but them aro gaps in both. Kcusclilo’s tract also contains 
resolutions of 10 n ~ 1. For further references on circulating deci- 
mals, see Ftoc, Ccmlt. Phil. Sac,, vol. in. p, 185 (1878). 

Fythagureun 7Vum£/ka.-Hight-ang1cd triangles m which the 
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PjTlia- ados ami hypothemise are all rational integers ai o frequently termed 
gm can PyLhagoroan tuanglos, as, for example, the tiiangles 3, 4, 5 and 
tmngles. 5, 12, 13 Schulze, Bammlmg (1778), contains a table of such 
tiiangles subject to tlic condition tan hw>A s ( w being one of tlio 
acuto angles) About 100 tiiangles aio given, but some occur 
twice. Large tables of right-angled rational tuanglos were given 
by Brctsclmoidci, m Gruncrt Is Arehiv, vol. i p 96 (1811), and by 
Sang, Edinburgh Transactions, vol x\m p 727 (1864) In these 
the tiiangles aie auanged accoidmg to liypotlionuscs and extend 
to 1201, 1200, 49, and 1105, 1073, 264 respectively "Whitworth, 
m a paper read before the Lit and Phil Society of Livcipool m 
1875, earned lus list as far ns 24C5, 2337, 7S1. Seo also Rath, 
“Dio lationalen Dieioeko,” in Gruncrt’s Arehiv, vol lvi p 188 
(1874). Saug’s paper also contains a table of tiiangles having an 
angle equal to 120* and their sides nvLcgeis 
Powers Powers of ir — Pauekor, m Grun art's Arehiv, vol 1 p. 10, gives 
of jr t - 1 and iri to 110 places, audir -2 , ir~^, irh 7r ^ to about 50 places ; 
and in Maynaid’s listof constants (see “Constants, ’’above) 7r is given 
to 31 places The first twelvo powci s of ir and 7r -1 to 22 oi mono 
places wore printed by dataller, Proa. Land Math Soa , vol vm p 
140, and flio first lumdied multiples of ir and ir -1 t° 12 ]>laccs by 
Kulik, Tafd dor Quadrat-und Eiibik-Zahlen (Leipsie, 1818) 

Senes The Scries 1~' 1 -|- 2“ n -t- 3 _n + &c —Lot 8 n ,s n ,<r„ denote respectively 
1""+ tho sunns of the series l- ,I 4-2“” + 3“ n + &o , 1 ~ n - 2~" -I- ii~ n - &e , 
2"”, Ac. i~n-j-3-»+5-»q- &e. Legendre ( Tmito des Fondions Elliptiques , 
vol u. p. 432) lias computed 8 n to 1G places ftom w=3 to 35, and 
Glaishor (Proc. Loud Math. Stic., vol. iv p i 8) has deduced s, , and 
cr, t foi Hie same arguments and to the same mnuhor or places The 
latter has ’also given S n , s„, cr» for n—% 4, 6, . . 12 to 22 or moio 
places {Proc Ltnul Math. Sue , vol. vm p. 140), and tho values 
of 23, „ where S„=2“’ , +3~ , ‘+5“ M + &c (prime numbers only in- 
volved), foi %— 2, 4, 6, 30 to 15 places ( Compte Rendu do l’ Assoc 

Fnmqaise for 1878, p, 172). 

Hypci- Tables of a v and o~ x , or Hyperbolic Aniihgar ithrns — Tho largest 
belie tables are tho following. Gudormtmn, Thcorie der potential- oiler 
antilog- eyldmh-kyperbohsehcn Fundmen (Berlin, 1833), which consisls of 
anthms papers repunted fiom vols vih. and ix. of Urdu's Journal, and 
gives logi<> sinli x, log w cosh .r, and log i0 tanli x from a 1 =-2 to 5 at 
intervals of *001 to 9 places and from a;=5 io 12 at intervals of ’01 
to 10 places, Sumo sinli u'=l(eh~c~ x ) mul eosh a , -i(c t l- er x ), the 
values of c x and e~ x aro doducihle at onco by addition aud aub- 
tmotion. Newman, in Oamb. Phil Trans , vol xui. pp. 145-241, 
gives values of <r* trom ta= 0 to 15‘349 at intei vain of ’001 to 32 
places, from *=15'350 to 17 298 at intervals ol ’002, and from 
a;=17300 to 27’035 at intervals of *005, to 11 jilaces (finisher, 
in (Jamb. Phil. Trans., vol. mi pp. 213-272, gives four lahlcs of e x , 
e~ x , log w c x , log,!, c~ x , their langcs bomg from *=*00J to 1 at in- 
tervals of *001, from *01 lo 2 at intervals of 01, from 1 to 10 at 
intervals of '1, fnnu 1 to 500 at intervals of unity Vega, Tabula s 
(1797 and later odd.), has log,,, el to 7 places and r L to 7 ligures 
from a)= 01 to 10 al intervals of *01. Kohler’s Nandbueh contains 
n small table ot t x . In Schulze's Ramrnlung (1778) rS js given ior 
05=3 1, 2, 3, . 2*1 to 28 or 29 figures and for a: =25, 80, and 60 to 
32 or 83 figures ; tins table is punted m Glaisher’s paper {lac. fit.). 
In Salomon’s Tafeln (1827) the values of e n , e” 1 , c c oin , . . , e ,m mn , 
where n 1ms the values 1, 2, ... 9, are given to 32 places. Tlrot- 
sehneider, in Gruncrt' s Arehiv, in. j>. 38, woiked out c* and e~ x and 
also sin x and cos x for ir=l, 2, ... 10 to 20 places. 

Facto- Fadorials . — Tho values of log 10 {n I), wlu'ro nl denotes 1 . 2 . 3 . . . n, 

rials. from n=l to 1200 to 18 places, are given by Degen, TahuUmm 
Emcas (Copenhagen, 1824), and reprinted, to 6 places, at Urn end 
of l)o Morgan’s nrtiolo u Probabilities” in the lineyelopn'dia Metro- 
poliiana. Bhortredo, Tables (1849, vol. i. ), gives log (id) to it-- 1000 
to 6 places, and for tho arguments ending in 0 to 8 places. Degen 
also gives the complements of the logarithms, Thu first 20 figures 

of tho values of ttxnl and tho valuos oflog 1() are computud 
by Glaishor ns far as n=71 in tho Phil. Tram, for 1870 (p. 870), 
and tho values of to 28 significant figures as far as n=60 in 
Garni. Phil. Trans., vol. xiii. p. 246. 

Bornoul- BernoulUan Numbers ,— Tho first fifteen Bovnoullian nunihors 
liannum* wore given by Euler, Inst, Oak. I) iff., partii. eh. v. Sixteen more 
burs. were calculated bv liotho, and tho first thirty -0110 were published 
by Ohm in GrcUe's Journal , vol. xx. p. 11, Prof J, C, Adams 
has calculated the next thirty-one, and a table of tho first sixty- 
two was published by him m tho Brit. Assoc, Report for 1877 and 
in CrelU's Journal, vol. Ixxxv, n. 209. Tho first nine figures of 
tho valuos of the first 260 Bornomlian nunihors, and their Briggian 
logarithms to 10 places, have boon printed by Glaishor, Garni, Phil, 
Trans,, vol, xii, p. 884. 

Tables of Tables of log tan (1t 440).— Gudormann, Thcoria der potential- 
log tan oder cyMisch-hypsrbolmhm FuncMonen (Berlin, 1888), gives (in 100 
Opr- +k<P)> P a g 0S ) '°g tan(Jir+10) for every centesimal minute of the quadrant 
to 7 qil aces. Another table contains the values of this function, 
also at intervals of a minute, from 88° to 100° (centesimal) to 11 


L E S 

places Legendre, Traiti drs Fondions Elliptiques (vol ri p 256), 
gives the same function for cvciy hall degiee (sexagesimal) of tho 
tpiadiaut to 12 places 

The Gamma Function — Legemlie’s gio.it tabic appealed in vol Gamma 
11 of Ins France 1 , dc Galeul Integral (1816), p 85, aud 111 vol 11 ) unction, 
ol lus Trade des Functions Elliptiqucs (1826), p 489 Log in F(.b) 
is given fiom a*=l to 2 at intei vals of 001 to 12 places, with dificr- 
cnees to tho tlmd ordei This table is 1 (.‘printed in lull m Selilo- 
nulcli, Armhftische StiuUcn (1818), p 183 , an ahudgmetit 111 which 
the aigumenls dill’ev by 01 ocems m Do Moig.iu, JAf. «tul hit. 

Calc , p. 5S7. Tho last figmes oi the values oimUed aie also sup- 
plied, ,so that iho full tablo can bo lepiodueed A seven-place 
abridgment (without difieieuces) is published m Bertrand, Galeul 
Integral (1S70), p 285, and a sivligmo abridgment in Williamson, 

Integral Calculus (1881), p 1G9. In vol 1 ot Ins Ext rears (1811), 
Logoinhohiulpioviously puldislicd a scven-placo table of log l0 l\.c), 
without dillbi cnees 

Tables runneetrd until Elliptic Final ions , — Legendre calculated Elliptic 
elaborate tables of the elliptic integrals m vol 11 of Traiti des tuuctums. 
Functions Elliptiqias (1826) Denoting tho modular angle by 0, 
the amplil udo by</>, and the incomplete integral of the second land 
by E x (r/j) tho tables aie — (3) log lfl E and log™ AT fiom 0 — 0“ to 90° 
at intervals of 0° 3 to 32 01 11 places, with mflei’eiiees to the third 
oidei ; (2) E x {<j>) and F{<j>), the moduhu angle being 45” hom 0-0° 
to 90° at mtei vals of 0° 5 to 12 places, with dilfeieilees io Iho iiltll 
older ; (8) E j (45°) and F (45°) limn 0 — 0“ to 90” at intervals of 1”, 
with diilbmiei'S to the sixth ordei, also E and 1\ for the same argu- 
ments, all to 32 places; (4) 7i\(0) ami F(<t>) for every degree of 
both tho amplitude and the argument to 9 or 10 places. Tho first 
three tables had been published previously m vol. m. of tho Excr- 
eta's de Galeul Jnltgml (3 81(1) 

'Tables involving q — Vorhulst, Trade des Functions Elliptiqucs Tallin 
(Brussels, 1813), contains a table of log lu log, 0 ^ ^ fin argument 

at intervals of 0°*1 lo 32 or 11 places Jacobi, in C relic's Journal, 
vol xxvi. p. 93, gives log, 0 q hom 6 = 0” to 90” at intervals of tf’l 
to 5 places. Mussel, Gamvdunq mulhcmatischer Tttjeln, 1 . (Iser* 

John, I860), consists of a tablo of log U) q at intervals ol 3' from 0 0” 
to 90° to 8 places, (finisher, m Month. Not. Roy. Ad. Roe,, vol. 
xxxvii. p 372 (1877), gives log,„ q to 30 places and q io 9 places foi 
every degiee In Bertrand, Galeul fntigral (1.870), a (able ol log,,, q 
from 0=-Q° to 90° at inlet vals oi 5' to 5 places is accompanied by 

tables of log )n Mid log Ju log 10 J ami by abridgments of 

Legendre’s tables of the elliptic integrals. Sclihmiileh, Vorlesungen 
der It Ate re n Ana huh (Brunswick, 1879), p. 418, gives a small table 
of logj,, q lor every dcgi eo lo 5 places, 

Lttjnulrmn (Joejhcients . — Tim values of P n (x) for 3, 2, 3, , , , 7 Legen* 

from a* 0 to 1 at intervals of 01 are given by (Handier, in lirit. dnini eo- 
Assoc. Rep, for 3879, po 51-57. Tim fumimns lalmlated are /%»’) - e, eilieteuU, 
/’V)- I). 7’ ! V)--i(* r >'*' “»•<•), /’V) 30.CM3), 

7’V) & («».*•» 70 H I I ox), P%r) ^,,(231./ " SHfixM 5), 

7' 7 (,e) - l , n (‘i29c r (UI*L fl | 335.<"'- 35.<‘) 'flic iunctious occur m 
connexion with (he theory of intei polation, the attuutiou of 
spheroids, ami other physical theories. 

Bessel's I'unctians.—ipmoPs original table appeared at tho end Bessel’s 
of his memoir “Untumiehung ties piano tarischen Tlieils tlnriuno* 
Blornngen, welcho ana der Bowegung dor Sonne ontstohon” (m lions. 
Ahh. d. JJerl. A Lad , 1824 ; reprinted in vol, i. of lus Abhnnd- 
lungrn,]\. 81). It gives JJx) mid J 3 (a*) from a* * 0 lo 3’2 id intervals 
of ’01. More extensive tattles were calculated by Hansen in “ Krmit- 
tolung der absoluten Htoiungen in Kllipsen von belli 'luger iCxeen* 

(viei tat utul Neigung” (in Rehriften der Rtmnvarte Ri elurg, part i., 

(iotha, 1843). 'They inihulo an extension of Bessel’s original tablo 

10 *=20, besides smaller tables of J n (x) for certain values of n as 
far ns si s~ 28, all to 7 places. Hanson’s table was icpmlnmi by 
Hehlmnileh, iu Znisehr. Jtlr Math,, vol ii, n. 168, and by Lommcf, 

Rtudini rlber die JhssrV .when FuncUcmen (Leipsie, 1868), p, 127. 

Hansen's notation is slightly diiferent from Bessel's » tho change 
amounts to halving each lugument. Bchlomileh gives the tablo 
iu Hanson’s form ; Lmmnel exjiresses it in Bessel's, 

Sine, Cosine, Exponential, and Logarithm Integrals ,— The fane- Bine, he,, 

tions so named are the integi'als^/** dx, J* <lt, J ** ~?c4o, U 

J' which aro denoted by tho functional signs Si*, cl», Eiar, 

11 * respectively. Soldnor, Thfone H Tables Pune Nmtrelh Ftmdim 
Trmscmdanle (Munich, 3809), gave the values of li* from ,r-0 to 
1 at intervals of ’X to 7 places, and thence at various intervals to 
1220 to 6 or more places. This table is reprinted in De Morgan's 
Diff. and Ini. Cab., p, 662, BretsohnoWer, in G run red's Arehiv , 
vol. iiL p. 33, calculated Ei (dhaj), Si *, Ci * for * * 1, 2, ... 10 to 20 
places, and subsequently (in SchBmlleh’s Zmtechrift, vol, ri.) worked 
out the valuos of the same functions from tew 0 to 1 at intervals of 
*01 and from 1 to 7 '5 at intervals of *1 to 10 places. Two tracts 
by L. Stenborg, Tabulm LogariOmi Integmlis (Mated, part L 1861 
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and part 11 1867), give tlio values of h 10 1 fiom x= -15 to 3 5 at 
intervals of 01 to 18 place's G Lushes , m PJul Tims , 1870, p 3G7, 
gives Ei(±oj), Si a-, (Ji cr iiom a’ = 0 to 1 at mteivals of 01 to 18 
places, horn .r=l to 5 at mtoi vals of 1 and tlionce to 1C at intervals 
oi unity, and for a, =20 to 11 places, besides seven-place tables of 
Sm; and Ci.r and tables of their maximum and minimum values 
See also llellavitis, “Tavolo Numenclio Logaiitmo-Intcgialo” (a 
papoi in Mmunn of the Venetian Institute, 1874) Bessel calculated 
the values of li 1000, li 10,000, li 100,000, li 200,000, 1 l 600,000, 
and li 1,000,000 (see Abhandhmgen, vol n p 339) In Glaisliei, 
Factor Table foi the Sixth Million (1883), § m , the values of h ai 
aio given from £8 = 0 to 9,000,000 afc intervals of 50,000 to the 
nearest mtegei 

Values of y\~ x *dx and e x ~J' x> e~ % ~dx . — These functions aio em- 
ployed in loHoaielics eonneeied witli lofiactions, tlicoiy of eirors, 
eondueiimi of beat, fee Lot ,J' x e~ x \lx aiul^°° c " ^dx bo denoted 
by Life; and Erfoas rcspoeiivoly, .standing for “emu function” and 
"oiror funeLiou complement,,” so that Erf a: +Ei fe a = } \Jtt ( Phil 
Mag., Dee 1871 ; it has since been found convenient to transpose 
ns above tlio dotinitions of Erf and Erie) Tlio tables of the 
functions, and of tlio Junctions multiplied by r*’", are as follows 
Juanip, Ana lyse des Ptf motions (Stnudnirg, 1798), has Erie x fiom 
a’--0 to 3 at intervals of ‘01 to 8 or mom places, also log 10 (Erfe a 1 ) 
and log in (<; l "Erfe ir) for tlio .same values to 7 places. Bessel, Funda- 
nienfa Astronomies (Kmugsborg, 1818), has logjnp^'Erfc ,r) from a:=- 0 
to 1 at intervals oi 01 to 7 places, hkewnso lor oigmnont log,,, x, 
the arguments increasing from 0 to 1 at mteivals oi 01. Legendre, 
Trait t des Fond ions FUhpttqncs (182(5), vol n. p. 520, contains 
r(l, »•-»“), that is, 2 Erfca* from £r=0 to ’5 at intervals of ‘01 to 10 


places. Eueke, Jierlincr AsLJdhrluch for 1834, prints Erf x 
from x~ 0 to 2 at intervals of ’01 to 7 places and Eif (px) from 

<Y 7P 

to 3*4 at intervals of ‘01 and thence to 5 at intervals of 1 to 
3 places, p being •4769360. G1 amber, m Phil. Mat f., December 1 871, 
bus calculated Erie rr from t>*=3 to 4*5 at intervals of *01 to 11, 13, 
or 16 places. Eneko’s tables and two of Kramp’s wore reprinted 
mt ho line gel opted at Melrojmhhma, art. “Probabilities.” 

Tabtes of Integrals, not Kuincrieal , — Meyer Hirsob, Integral- 
fnfehi (1810; Eng. trails., 1823), and Minding, Integral tafeln (Berlin, 
1H49), give values of indefinite integrals and formula' of reduction ; 
both are useful and valuable works. Do Titian, Maundies Tables 
d' tnCgmlrs IF/inles (Leyden, 1867), is a quarto volume of 727 pages 
containing evaluations of dolinito integrals, arranged m <185 tables. 
The first edition appeared m vol. iv. of tlio Transactions of the 
Amsterdam Academy of FLiienoos. This, though not so full and 
accurate as the second edition, givos references to tho original 
memoirs in which tho different integrals aro considered. 

Tables relating to tho Theory of Numbers . — Those aro of so tech- 
nical a character and so numerous that a Ml account cannot bo 
attempted hero, Tho reader is referred to Cayley’s paper m the 
Frit. Assoc. Pep, for 1875, whore a full description with references 
is given. Three tables mny, however, be hvielVy noticed on account 
of their import mice and beeimso they form separate vol nines (l) 
llegon, Canon Pillion ns (Oopmdutgen, 1817), relates to the mile- 
levmmate equation i/ J • lbr values ot a from 1 to 1000, It 

m fact gives the expression ferx/ic as a eeariumed h act ion; (2) 
Jacobi, Canon .triihmitirus (Berlin, 1839), is a quarto work emit lim- 
ing 2 10 pages of tables, whom wo find for each prime up lo 1 000 
tho numbers corresponding Lo given indices and tlio indices corre- 
sponding to given numbers, a certain primitive root (10 is taken 
whenever it is a primitive root) of the prime being selected as base ; 
(3) RouHchle, Tttfeln eomplexer ITimxahlen, teeiehe aus TVitr~eht tier 
Kinhi it getnhlet shut (Berlin, 1875), includes an enormous mass of 
results relating lo tho higher complex theories. A tahln of x( n \ 
where x(n) denotes the sum of tho complex numbers which have n 
for their norm for primes up lo « =^13,000 (ef. Quart. Joum., vol. xx, 
p. 1 521, 1ms been published since the date of Cayley's report. Some 
tables that belong to the theory of numbers have boon described 
above n**)ler “Factor Tables” (p, 7). 

Putt btbllnxmplileid ami historical Information whiling to 
UtWrs is collected in ML Amr. Jltju for 187.1, p. 0. The principal walks are • 

tlelthomiier, Nhfarln Aftu/ieimitnrlpMle. 1742), the arithmetical pm linn being 
at thread; Beheibrl, Klnleitunu mtr mUhmmtuirhen Ihldmkennlnlm (Bmtlini, 
1771 84), hied tier, lianhUhk ihr MntlmmUK (Uolllngen, 1708 1800), vol, HI.; 
Murlwol, JUIJhithem Mnlkrmrttim (IsdiHle, 17074804), vol. It; Hogg, Jlttiholhem 
Muthtmctmi (Tuliiugeii, 1880), ami cent limtvt ion from WHO to ISM by Belinke 
(Isttjmtfi nwl tsnnlun, 1854); Trfilantte, Anlnmtmbpit (Onvl*, 1H08), 

it Meitftmtn Index mt p. WtO. A gtmt deal of aeeumte Information upon early 
tables Is given by tlelambro, Ttlmuhn tie I'Atlmmmlti Mmkrm (I’aiis, 1821), 
vol. i. I and Nwt. xtx. mol xx. of Uni ton's Mnthemntlml Trad* (1st 2). For a 
complete list of logarithmic tables of all kinds from 1014 to 1802, met p« Ilaan, 
** lets over Idgsrithtnentafels," In f'rrdugen en MmlnMinffm tier Kanina, Afoul, 
«nn H'r/ 0 **Aitj>fw» (Anwtcnlam, WSj, pt. xlv. lie Morgan’s artlcln "Tables," 
which appearwl first in thn iV»«g i^htpmtUa, and ufterwimta with arldltlmm 
In the R*jih»h VHrhgmlu*, gives not only a gm><l deal of lilbllograptilenl Infmiim- 
Mac bat also an accmmt of tables relating to 311b aaanmnw ami annnllltw, 
antrvnutnical tables, cwunumM tables, (4. W, 1* O.) 


TABOO (also -written Tabu and Tapxj) is tlie name 
given to a system of religious pioliibitions which attained 
its fullest development m Polynesia (from Hawaii to Hew 
Zealand ; see vol xix p 426), but of which under different 
names tiaces may be discovered m most parts of the world 

Tho word “ taboo ” is common to the different dialects Meaning 
of Polynesia, and is perhaps denved from ta, “to mark,” 
and fm, an adverb of intensity. Tho compound word 
“taboo” (tapu) would thus originally mean “marked 
thoioughly ” Its ordinary sense is “sacred.” It does not, 
howovci, imply any moral quality, but only “ a connexion 
with the gods or a sepaiation from ordinaiy purposes and 
exclusive appropnation to persons or things considered 
sacred , sometimes it means devoted as by a vow ” Chiefs 
who trace their lineage to the gods aro called ark tabu, 

“chiefs sacred,” and a temple is called a wah% tabu, “place 
sacred ” Tho converse of taboo is noa (m Tonga c/nofoba), 
which means “geneial” oi’ “common” Thus the rule 
which forbado women to eat with men, as well as, except 
on special occasions, to eat any fruits or animals offoied m 
sacrifico to the gods, was called ai tcibv, “ eating sacred ” ; 
while the present relaxation of the rule is called a% noa, 
eating gonoially, or having food m common. Although it 
was employed for civil as well as religious pui poses, the 
taboo was essentially a loligious observance. In Hawaii 
it could bo imposed only by priests, but elsewhere in 
Polynesia lungs and chiefs, and even to a certain extent 
ordinary individuals, exercised tho same power The 
strictness with which tho taboo was observed depended 
largely on tho influence of tho person who imposed it 
if ho was a great chief it would not be broken; but a 
powerful man often set at nought the taboo of an inferior 

A taboo might bo general or particular, permanent or General 
temporary. A general taboo applied, e g., to a whole class and 
of animals ; a particular taboo was confined to one or moio j^oos 
individuals of tho class. Idols, temples, tlio persons and 
names of kings and of members of the royal family, the 
porsons of chiefs and priests, and tlie property (canoes, 
houses, clothes, Ac.) of all these classes of persons were 
always taboo or sacred. By a somowhat arbitrary exten- 
sion of this principlo a chief could render tahoo to (i e., in 
favour of) himself anything which took his fancy by merely 
calling it by tlio name of a part of his person. Thus, if ho 
said “That axo is my backbone,” or “is my head,” the 
axo was his ; if ho roared out “ That canoo 1 my skull shall 
ho tlio haler to halo it out,” tho canoe was his likewise, 

Tlio names of chiefs and still more of kings wero tahoo, 
and could not ho uttered. If tho namo of a king of Tahiti 
was a common woul or oven resembled a common word, 
that %vord dropped out of use and a new name was sub- 
stituted for it. Thus in course of time most of tho common 
words in tho language underwent considerable modifications 
or wero entirely changed. 

Certain foods wore permanently taboo to in favour Bura- 
of or for tho use of) gods and men, but wero forbidden to tion - 
women. Thus in Hawaii tho flesh of hogs, fowls, turtle, 
and several kinds of fish, cocoa-nuts, and nearly everything 
offered in sacrifico wero reserved for gods and men, and 
could not, except in spoeial cases, bo consumed by women. 

Tn tho Marquesas Islands human flesh was tabooed from 
womon. Sometimes certain fruits, animals, and flsh were 
taboo for months together from both men and women. In 
tho Marquesas houses were tabooed against water : nothing 
wan washed in them ; no drop of water might b© spilled 
in thorn- If an island or a district was tabooed, no canoo 
or person might approach it whilo the taboo lasted j if a 
path was tabooed, no one might walk on it. Seasons 
generally kept taboo wero tlio approach of a great religious 
ceremony, the time of preparation for war, and tho sickness 
of chiefs. The time during which they lasted varied from 
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years to months 01 clays. In Hawaii tlicio was a tradition 
of one tliat lasted thirty yeais, during which men might not 
trim then heaids, &c. A common period was foity days. 
A taboo was either common or strict Dining a common 
taboo the men were only lequircd to abstain from their 
ordmaiy occupations and to attend morning and evening 
prayers. But during a stiict taboo every fire and light on 
the island or m the district was extinguished , no canoe 
was launched , no pci son bathed , no one, except those 
who had to attend at the temple, was allowed to be seen 
out of doors , no dog might bailt, no pig giunt, no cock 
ciow. Hence at theso seasons they tied up the mouths of 
clogs and pigs, and put fowls under a calabash or bandaged 
their eyes. The taboo was imposed either by proclamation 
or by fixing certain marks (a polo with a bunch of bamboo 
leaves, a white cloth, &c.) oil the places or things tabooed. 
Penalty The penalty foi the violation of a taboo was oithoi religious or 
for vio- civil The religious penalty inflicted by tlio oflemled at uas or 
lation spirits gonoially took the form of a disease : tlio olfcndor swelled 
up and died, the notion being that the atm or Ins emissary (often 
an infant spirit) bad entered into bun and devoured bis vitals 
Cases are on record in winch persons who laid unwittingly broken 
a taboo actually dual of terror on discovering tlioir lalal onoi 
Chiefs and puosts, however, could hi the easo oi involuntary trans- 
gressions pei form certain mystical ccremomcs which pi evented this 
penalty from taking efloct The civil penally for breaking a taboo 
varied in seventy. In I J n wnh there were police oilicers appoint ed by 
the king to see that the taboo was absolved, and every breach of it 
was punished with death, unless the ollcndci lmd powerful friends m 
the persons of priests or duels. Elsewlioio tho punishment was 
milder ; in Fiji (which, howovoi, is Melanesian) death was lately 
inflicted, but tho delinquent was robbed and Ins gardens despoiled. 
In New Zealand this judicial robbery was reduced to a syst cm. N o 
sooner was it known that a man had broken a taboo than all his 
bionds and acquaintances swarmed down on linn and can led off 
whatever tlmy could lay hands on Under this system (known as 
mini) property circulated with great rapidity. If, c.tj., a child 
fell into the Ihe, tho father was robbed of no.uly all ho possessed. 1 
Things Besides the permanent and tho aiti finally created taboos there 
naturally wcio others which arose spontaneously as a result of eimimstatuos 
taboo. Thus all persons dangerously ill wore taboo and wove removed Irom 
then houses to sheds in tho hush ; if they remained m the housn 
and died them the house was tabooed and deserted. Mothers aft m 
childbirth worn taboo, and so wei o their new-boi u eliildi cn Women 
before marriage wore non, and could have as many lovers as (hoy 
ehoso; but after marriage they wore all icily tabooed to (heir 
husbands and from every one else. One of the strictest taboos 
was incurred by all persons who handled the body or bones of a 
dead porson or assisted at Ilia funeral. In Tonga a common poison 
who touched a dead chief was tabooed for Ion lunar months , a 
chief who touched a dead chief was tabooed for from tbroo to five 
months according to tho rank of tho deceased. Burial grounds | 
were taboo ; and in Now Zealand a cauoo which had carried a corpse j 
was novel* afterwards used, hut was drawn on shore and ] minted mi 
Red was tho taboo colour in Now Zealand; in Hawaii, Tahiti, 
Tonga, and Samoa it was white. In tho Marquesas a man who luui 
slain an enemy was taboo for ton days : lie might have no inter- 
course with his wife mul might not meddle with lire ; he lmd to get 
some one else to cook for hnn. A woman engaged m the prepara- 
tion of eocoa-nuL oil was taboo for five days or more, during which 
she migh t have no lutorcourao with mon, A tabooed person might 
not oat ins food with his hands, but was fed by another person ; if 1m 
could got no one to food him, ho had to go down on Ins kntios and pick 
un his food with his mouth, holding his hands behind him, A chief 
who was permanently taboo never ala in his own houses but always 
Hi tlio open air, being foil by ouo of his wives, or taking his food 
with tho help of a forn stalk so as not to touch his head with Ins 
hands j food loft by him was kept for him in a sacral place ,* any 
other porson gating of it was supposed to die immediately. A man 
of any standing could not carry provisions on liis back j if ho did 
so they became taboo and wore useless to any ono but himself, For , 
tho taboo was communicated as it wore by infaction to whatever a 
tabooed person or thing touched. This rule applied in its fullest force 
to tho king and queen of Tahiti. Tho ground they trod on iieoamo 
sacred ; if they entered a house, it bocaino taboo to thorn and lmd 
t o bo abandoned to them by its owner. If once special houses woro 
1 Tho origin of this custom may perhaps bo discerned in” custom 
or the Dieii tribe, South Australia. Among thorn, if a child moots 
with an accident, Ml its relations immediately get their heads broken 
with sticks or boomerangs till the blood flows down tlioir faces, this 
surgical operation being supposed to ease the child’s pain (Native 
Tribes of & Australia, p. 280). 


sot apait foi them on then travels, and, except m tlioir hereditary 
districts, they wcio always earned on moil’s shoulders to pievont 
them touching tho giouml Elsowlieio, as m Now Zealand, tins 
lulo was not earned out so stuclly But oven in Now Zealand the 
spots on wlncli gieat clneis lasted dining a journey became taboo 
and wcio suriounileil with a fence of baskot-woik Tlio bead and 
ban, especially of a elncf, avoid paitieulaily taboo oi saciuil , to 
touch a man’s head was a gioss msuU If a chief toadied lus own 
head Avitli lus fmgeis 1m had immediately to apply them to his noso 
and Sunil up tlio sanctity which they had abstracted horn has head. 

Tho cutting of a chief’s ban was a solemn euuunony , the severed 
locks weic collected and bulled in a saciod place oi hung up on a 
tree If a diop of a chiefs blootl loll upon anything, that thing 
became taboo to lum, z.c , Avas Ins piopeity If he breathed on a 
iiic, it beeamo sacral anil could not be used for cooking In lus 
houso no fno could nmloi any cucnmslances bo used tor cooking , 
no Avoman could outer lus house bcfoio a mi tun service liad been 
gone tlnough Whatever a now-born child touched beeamo taboo 
to (i c , in favour of) tlio child. Tlio law which separated tabooed 
poisons anil things from contact Avith food Avas especially strict 
IIouco a tabooed or sacral poison ought not to leave Ins comb or 
blanket or anything winch bad touched lus head or back (for tlio 
baekAvas also _ particularly taboo) in a place when* food had been 
cooked , and in drinking bo was careful not to touch the vessel 
Avith lus hands or lips (otherwise tho vessel beeamo taboo and could 
not bo used by any ono else), but to liavo tho liquid shot down lus 
throat from a ihstaueo by a second poison. 

Thera Avoro various ceicmomcs by which a taboo could be removed. Removal 
In Tonga a person Avlio lud become taboo by touching a chief or of taboo, 
anything belonging to him could not feed lumsolf till he hail got 
nil of tlio taboo by iouulnng tho soles of a supenor duel's lord with 
lus hands and then linsmg Ins hands in A\ater, or (if Avater avus 
scarce) rubbing them Avitli the nueo ot the plantain or banana. But, 
if a mail found that lie had already (unknowingly) eaten with 
tabooed hands, ho sat down be foi o a chief, took up the foot, of tho 
latter, and pressed it against lus stomach to couuteiat t the elfeet 
ol tho fond lusido < In Now Zealand a taboo could bo taken off by 
a child or grandchild. The tabooed person touched the child ami 
took drink or food ftom its hands ; the man was then free, but tho 
child was tabooed An the rest of tho day. A Maori chief who be- 
came taboo by touching tho sacred head ol his child was disinlccicd, 
so to speak, as follows. On the following day Him ceremony eimlil 
not bo porfmmed sooner) 1m rubbed lus hands over with potato or 
fern root At Inch lmil been cooked over a sacral ihe ; this bind avus 
then ctu ried to the head of tho family in tin jt nutto tint', who a to 
it, Avlicreupon tho hands became not t, Tile taboo was removed 
from a new-born child in a somewhat similar manner. Tim father 
took the child m lus arms and touched its head, back, Ac., with 
some fern mot which lmd been rousted over n sacted tiro ; next 
morning a similar ceremony, wits performed on tho child by its 
eldest i claim' in the lemulo lino ; tlm child avhh then non, i.i\ , fret* 
from taboo. Another mode of removing tlm taboo was it* pans a 
consecrated piece of wood over the right, shoulder, round tlm toms, 
and back again over ilm left shoulder, after which the stick was 
broken in. two and either buried, or burned, or cast into tlm Ken, 

Besides tho taboos already described thou* were others which Private 
any ono could impose. In New Zealand, if a man wished to pro* tabooi. 
servo Ids house, crop, garden, or anything else, ho made it taboo ; 
similarly ho could appropriate a forest tieo or a pioea of drift timber, 

Ac., by tying a mark to it or giving it a chop with his axe. In 
Kftinoa for a similar purpose a man would set up a representation 
of, <*.//,, a sen pike or a shark, believing that any mm who meddled 
with property thus protected would be killed by a sea pike or shark 
tlm next lime lm bathed. Somewhat similar to this was Avhal may bn 
called tlm village taboo. In the autumn the A twin tt (sweet, potato) 
fields belonging to tho village woro taboo till the eiop was gathered, 
so that no stranger could approach them; and all jinismiH engaged 
in getting in tlm crop woro taboo, and could ilmietore for the turn* 
engage in no other occupation. Himihu* taboos were laid on woods 
during tlio hunting season and on rivers during tho fusing season, 

On looking over tlio various taboos meniiiS &/* abovtH'itwu 
■wo arc tempted to divide them into two general o' -atm,— In ntlou. 
taboos of privilege and taboos of disability, Thus tho 
taboo of chiefs, priests, and temples might be described as 
a privilege, while tho taboo imposed on the sick and on 
persons who had come in contact with tho dead might bo 
regarded as a disability ; and wo might say accordingly 
that the former rendered persons and tilings sacred or holy, 
whilo the latter rendered them unclean or accursed. But 
that no such distinction ought to be drawn is clear from 
the fact that tho rules to bo observed in the on© case and 
in tho other wore identical On the other hand, it is true 
that tho opposition of sacred and accursed, dean and 



17 


TABOO 


unclean, wlucli plays so unpoitant a pait m the latei 
histoiy of lcligion, did m fact ansc by diffeientiation from 
the single loot idea of taboo, which includes and leconciles 
them both and by rofeienco to which alone their histoiy 
and mutual 1 elation are intelligible 
Use m The original cliai actor of the taboo must be looked for 
sociolo- ^ not m its civil but m its religious element It was not the 
luiioii 01 nation of a legislator but the gradual outgiowtli of 

animistic beliefs, to which the ambition and avarice of 
chiefs and piles Is afterwaids gave an artificial extension 
Hut m serving the cause of avauce and ambition it subserved 
the piogLCss of civilization, by fostei mg conceptions of the 
lights of piopoity and the sanctity of the marriage tie,— 
conceptions which in time grew stiong enough to stand by 
themselves and to (lmg away the ciutch of superstition 
which in oailier days had been their sole supjiort Foi we 
shall scarcely err in believing that even m advanced societies 
the moral sentiments, in so far as thoy are merely sentiments 
and are not based on an induction from expenence, deiive 
much of their force from an original system of taboo 
Thus on the taboo wore grafted the golden fruits of law 
and morality, while Lhe parent stem dwindled slowly into 
the sour crabs and empty husks of popular superstition on 
winch the jswino of modern society are still contont to feed 
Plfl'umon It remains to indicato briefly some facts which point to a 
Himilnv ‘TTusion under various names of customs similar to 
customs. ^ l0 ^ K)0< As «ughb have boon expected, tho taboo is 
’ lound, though in a less marked foim, among tho Micro- 
nesiaiiH, Malays, and Dyaks, all of whom are otlmologically 
connected with the Polynesians. In Micionosia both tho 
name and the institution occur : tho inhabitants of certain 
islands are forbidden to cat certain animals and the fruits 
of cm tain trees ; temples and great chiefs are tabooed 
from tho people ; any ono who fishes must previously for 
twonty-l our hours abstain from women; 1 in convoking with 
women men aro not allowed to use cortain words, &c 
Again, the Malays have the custom, though apparently not 
tho name 'n Timor and tho neighbouring islands tho 
word for uoioo is primal i (or pamali ) ; and during tho 
long festival which celebrates a successful lioad-liunt tho 
man who has secured tho most heads is pamali ; ho must 
not sloop with lus wife nor eat from his own hand, but is 
fed by women. Pamali is a Javanese word, and had 
originally in «faya and Sumatra the same meaning that it 
now bears in Timor. In Celebes a mother after child- 
birth was pamali. Amongst tho Dyaks of Borneo tho 
pamali (called by the Land Dyaks pom/c/i) is regularly 
practised at tho planting of rico, harvest homo, when tho 
cry of tho gazelle is heard behind, in times of sickness, 
after a death, «&o. At tho harvest homo it is obsorvod by 
the whole tribe, no ono being allowed to enter or leave tho 
village. Tho house whore a death has taken placo is 
pamali for twelve days, during which no ono may outer 
it anti nothing may bo taken out of it. A tabooed Dyak 
may not bathe, meddle with fire, follow his ordinary occu- 
pation, or leave his house. Certain families are forbiddon 
to cat the flesh of particular animals, as cattle, goats, and 
snakes. The taboo is often indicated by a bundle of 
spears or a rattan. Tho Motu of Now Guinea also liavo 
the taboo : a man is tabooed after handling a corpso. Ho 
then keeps apart from his wifo; his food is cooked for 
him by his sister; and he may not touch it with his hands. 
After throe days ho bathes and is free. 2 But the Motu 
appear to bo Malayo-Folynosians, not Melanosians propor. 
However, in Melanesia also we find the taboo. It flour- 

1 Fur otlmr uxampU'H of taboos (tiajiaciivlly injunctions to continence) 
nrnmiK various pwjpion in connexion with flailing, hunting, and trading, 
Kao Turner, Bnmm, 1 >, 349 ; Aymonior, Notes mr lea Zaoa, pp, 21 sq., 
25, 2(5, 118, 141; W, Powell, Wanderings in a Wild Country, p, 
207 ; hrpoit if International Krpnlition to Point Barrow, Alaska , p, 
89, Washington, 1888, 8 Joum, Anlhrop. Inst,, viib p, 870. 


ished in Fiji It is observed in New Caledonia m cases 
of death, to preseive a ciop, &c Accoidmg to the Rev. 

R H. Codrmgton, there is this distinction between the Mel- 
anesian and the Polynesian taboo, that for the former there 
is no supernatural sanction : the man who breaks a taboo 
simply pays compensation to the person on whose tabooed 
pi operty he has transgressed But Mr R Parkinson states 
that m New Britain (now New Pomerania) a person who 
violates a taboo-mark set on a plantation, tree, &c, is 
supposed to be “attacked by sickness and misfortune.” 

To go through the similar customs observed by savages all 
over the world would be endless , we may, howevei, note 
that a regular system of taboo is said to exist among some 
of the wild tribes of the Naga Hills m India, 3 and that the 
lules not to touch food with the hands or the head with 
the hands are observed by tabooed women among one of 
the Fraser Lake tribes m North America 4 In fact some 
of the most characteristic features of taboo — the prohibi- 
tion to eat certain foods and the disabilities entailed by 
childbirth and by contact with the dead, together with a 
variety of ceremonies for removing these disabilities — 
have been found more or less amongst all primitive races. 

It is more interesting to mark the traces of such customs 
among civilized peoples, e.g., Jews, Greeks, and Romans. 

Amongst the Jews — (1) the vow of the Nazante (Num. Amongst 
vi 1-21) piesents the closest resemblance to the Polynesian the Jews, 
taboo. The meaning of the word Nazante is “one separated 
or consecrated,” and this, as we saw (p 15), is precisely 
the meaning of taboo It is the head of the Nazante that 
is especially consecrated (v 7, “ his separation unto God is 
upon Ins hoad ”, v 9, “ defile the head of his separation” ; 
v. 11, “ shall hallow lus head ”), and so it was in the taboo. 

Tho Nazante might not partake of certain meats and drinks, 
nor shave lus head, nor touch a dead body, — all rules of 
taboo. If a person died suddenly beside linn, this was 
said to “defile tho head of lus separation,” and the same 
effect, expressed in the same language, would apply to a 
tabooed Polynesian in similar circumstances Again, the 
niodo of terminating the vow of the Nazante corresponds 
with tho raodo of breaking a taboo. He shaved his head 
at the door of the sanctuary and the priest placed food m 
his hands, oitlier of which acts would have been a flagrant 
violation of a Polynesian taboo. (2) Some of the rules for 
the observance of the Sabbath are identical with rules of 
strict taboo ; such aro the prohibitions to do any work, to 
kindlo a fire m the house, to cook food, and to go out of 
doors (Exod xxxv. 2, 3; xvi. 23, 29). The Essones strictly 
observed tho rules to cook no food and light no fire on tlic 
Sabbath (Josephus, Pell. Jud., ii. 8, 9). (3) Any one who 
touchod a dead body was “ unclean ” for seven days ; what 
he touched became unclean, and could communicate its 
uncloanncss to any other person who touched it. At the 
end of seven days tho unclean person washed lus clothes, 
bathed himself, and was clean (Num. xix 11, 14, 19, 22). 

In Polynesia, a3 we have seen, any one who touched a 
dead body was taboo ; what he touched became taboo, and 
could communicate the infection to toy one who touched 
it ; and one of the ceremonies for getting rid of the taboo 
was washing. (4) A Jewish mother after childbirth was 
unclean (Lev. xii.) ; a Polynesian mother was taboo. (5) 

A great many animals were unclean, and could infect with 
their uncleanness whatever they touched, earthen vessels 
touchod by certain of them were broken. Certain animals 
were taboo in Polynesia, and utensils which had contracted 
a taint of taboo were in some cases broken. 

Amongst the Greeks a survival, or at least a reminiscence, Amongst 
of a system of taboo is perhaps to be found in certain the 
applications of the epithets “sacred” and “divine” in Gr0eks 

3 Joum. Anlhrop. Inst., xi, p. 71 ; Dalton, Descriptive Ethnology 
of Bengal, p. 48, 4 Joum, Anlhrop Inst., vii. p. 206. 

XXIII. — 3 
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Homer. Tims a king or a chief is sacred (Upi) ?s T>;Ae- 
/xa^oto, 0(/,ii. 409, xvin. 405, &c. , Upon pevos j AAk«'oo«i, 
Od, vil. 1G7, vni 2, &c ) or divine (8To<s 5 0<Wcrei's, &c . ; 
’O Svcraryos Qclmo, II ., ll. 335, &c , Oeuov fiaen, XIpou, Od., IV 
691); Ins chariot is sacred (// , xvn 46 J), and Ins liouso is 
divine (Od., iv. 43), An aiiny is saeicd (Od , xxiv. 81), 
and so are sentinels on duty (II., x. DG , xxiv. G81) This 
resembles tlie wai -taboo of the Polynesians ; on a -warlike 
expedition all Maoii wamors are taboo, and tlio permanent 
personal taboo of the chiefs is mci eased twofold * they are 
“ tabooed an inch thick ” Tlio Jews also seem to have 
had a wai-taboo, for when out on the war-path they ab- 
stained fiom women (1 Ham xxi 4, 5), — a rule strictly 
observed by Maoii wamors on a dangerous expedition. 
The Darcls, who with the kindred Siali Posh Kafirs on the 
southern slopes of tlie Hindu Kusli — tribes which probably 
of all Aryan peoples retain a social state most nearly ap- 
proximating to that of the primitive Aryans — abstain from 
sexual intercourse during the whole of the fighting season, 
from May to September; and “victory to the chastest " 
is said to bo a maxnn of all the fighting tribes from tlio 
Hindu Kush to Albania 1 The same rule of continence in 
war is observed by some Indian tribes of North America. 2 
In Iiomor a fish is sacred (II., xvi 407), and Plato points 
out that during a campaign the llomouc warriors never 
ate fish (Rep,, 401 B). Even m time of peace the men of 
Homer’s day only ate fish when reduced to the verge of 
starvation (Od , iv 363 sq ; xii. 329 sq,). The Siali 
Posh Ktdirs refuse to eat fish, although their rivers 
abound in it. 3 The Hindus of Tedic times appoar not 
to have eaten fish. 4 It is probable, therefore, that 
among tlio caily Aryans, as among primitive peoples in 
various parts of the world, the eating of fish was tabooed 
Again, the tin eslnng - (Loor, the winnowing -fan, and meal 
are all sacred (77., v. 499 ; II, Merc., 21, 63 ; II , xi. 631). 
Similarly in Now Zealand a taboo was commonly laid on 
places where farming operations were going on ; and among 
the Basutos, boforo the corn on tho threshing-lloor can bo 
touohod, a religious ceremony has to be performed, and 
all “defiled" poisons are carefully kept from seeing it 6 
Although tlio Homeric folk ate swine, the epithet “ divine " 
commonly applied to a swineherd m Homer may point to 
a time when pigs were sacred or tabooed. In Crete pigs 
wero cortainly sacred and not oaten (Athenians, 376a), 
and apparently at Pensions also (Pausanias, vn, 17, 10). 
Amongst the J ews amlHyrians, of course, pigs wore tabooed ; 
and it was a moot question with tho Greeks whether tho 
Jews abhorred or worshipped pigs (Plul., QmvsL G<mv. } iv. 
5). Tlio pigs kept in tho great temple at IlierapoHa wore 
neither sacrificed nor oaten; some people thought that they 
were sacred, others that they were unclean, emyeas (Lucian, 
De Dea Syria, 54). Here we liavo an exact taboo, tlie 
ideas of saerodnoss ancl uncloanness being indistinguish- 
able. Similarly by the Ojibways the dog is regarded as 
“ uncloan and yet as in some respects holy." 0 The diver- 
gence of the two conceptions is illustrated by tho history 
.of the cow among different branches of the Aryan raco : 
■the Hindus regard this annual as sacred ; tho Shin caste 
among the Bards hold it in abhorrence. 7 The general 
word for taboo in Greek is ayos, which occurs in the souse 
"both of “ saerodnoss " and of “pollution"; and the same 
is true of the adjective aym and of the rare adjective 

1 Beclus, Horn, Gtog. Univ., viii, p 126, 

s Schoolcraft, Indian Tribes, iv. p. 63 j Adair, Hid, of American 
Indians, p. 168, Op, Marco, dispart an Indian Affairs, p, 130 sq., 
aacl Bancroft, Native Races of the Pacific Mates, l p. 189, 

* Etpli histone, Kingdom aj Qaubul, ii, 879, ed, 1889 ; Journ. JSthnal. 

Roc., i p. 192, * Zimmer, AUmdischcs Lebmu p. 271, 

* Oasalis, The Basutos, p. 261 sq. 

6 Kohl, ICitchi- Garni, p. 88, log. twins. 

7 F. Drew, The Jxmrno and Kasfwtir Territories, p. 428 ; BlditnMi, 
Tribes efi the Hindoo Kmh, p, 61. 


dvayijs, “tabooed" (Bekker’s Anecdoia Grxca , 212, 32; 
Harpocration, s v avayefe). Usually, however, the Gieeks 
discriminated the two senses, dyed? being devoted to the 
sense of “sacied" and ei'ayi/s' to that ot “unclean" oi 
“ acciused " “ To taboo " is uyi^ctv ; “to obscivo a taboo” 
is dyvedciv , and the state or season of taboo is uyvct'a 
or dyterreta The xules of tho Check ayvefa correspond 
closely to those of the Polynesian taboo, consisting m 
“ puiificatious, washings, and sprinklings, and m abstain- 
ing fiom mourning for the dead, cliild-bed, and all pollu- 
tions, and in refiaimng fiom ccitani foods,” &e 8 9 

Amongst the Homans, who pi oserved mine traces of Amongst 
piimitivo baibansm than the Greeks, the llamon dialis the 
was hedged in by a perfect network of taboos He was Iiomaus - 
not allowed to ride or even touch a horse, nor to look at 
an army under arms, nor to wear a mig which was not 
bioken, nor to have a knot on any part of lus gai incuts ; 
no fire, oxcept a saered fire, could bo taken out of his house, 
ho might not touch or oven name a goat, a dog, raw moat, 
beans, and ivy ; he might not walk under a vine ; tho feet 
of lus bed had to bo daubed with mud ; lus hair could bo 
cut only by a fiooman, and Ins hair and nails when cut 
had to bo buried under a lucky tree , lie might not touch 
a corpse, <fcc. His wife, the llaimnica, was also subject 
to taboos * at certain festivals she might not comb lior hair ; 
if she hoaid thunder, she was taboo (fenitfii) t ill she had 
offered an expiatory saciifice Tho similarity of some of 
these lulus to the Polynesian taboo is ol>\ urns. Tim Roman 
ferix woio periods of taboo ; no work might be done during 
them except works of necessity: c.y., an ox might be pulled 
out of a pit or a tottering roof supported. Any person 
who mentioned Halus, Somonia, Hcia, Hegctia, or Tutilina 
was tabooed (ferias ohm v«bai) 0 The Latin sneer is exactly 
“taboo"; for it means either “sacred " or “ accursed." 
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196 ; in Mcltuicsin, williams, Fiji and the Fijians » i. j». 234 sq, 

<ocl. I860); ,T. K. KrHkitio,.7Vn' Western Pacific, p. 254; vmcondcm- 
iHimouHu and Dcsgim, lies Marquises, ]> 259 sq, j Journ. Anihrtm . 

Inst., x. pp. 279, 290 ; Oh. Lonure, Nomvl/c Ca Manic, Tails, 

1881, p, 117; It. Parkinson, I m iJismard-Archnicl, benwie, 1887, 
p.144. (J.tl, Kit.) 

TABTtfZ, Taviuh, or Tavriz, a town of Persia, capital of 
tho province of Adarbaij&n (Azorbyan, ancient At ropatono), 
is situated in 38 e ’4' N. lat. and 46* 18' 1*1. long., more than 
4000 feet above the sea, at the eastern end of a wide 
valley, through which runs a river whoso waters irrigate 
the gardens that encircle the town. In 1812 the walls 
had a circumference of 3| miles. Overlooking tho valley 
on the north-east and east are bold bare rocks, while to 
the south rises the more regular peak of Saliand, The 
town possesses few buildings of note, and of the extensive 
ruins but few merit attention. Mounsoy in 1866 men- 
tioned the blue mosque ; the ark or citadel, containing the 
palace of tho heir-apparent,— -a large frowning building near 
tho eontre of tho town; the Great Maidan, an open square; 


8 Diogsnos Laertius, viii. 1, 88 J cp. Hub, Qumt. Cimv., v, 19, 

9 Maerohius, Rat,, i. 16, 8. 
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antf the bazaars. Tlie mosque, which lie ascribes to ShAh 
Abbas, is that of the Tiucoman Jahan SI 1 AI 1 (1410-1468) 
Abbas Mirza converted the citadel into an aisenal Among 
the mins of old Tauus the sepulchre of the Mogul sultan, 
Ghazan KhAn, is no longei to be distinguished, except as 
part of a huge tumulus It is situated about 2 miles 
south-west Jfiom the modern town, but far within, the 
original boundaries Tlie “spacious arches of stone and 
other vestiges of depat ted majesty” with which Porter 
found it surrounded in 1818 were possibly remains of 
the college (marlram) and monastery (z&w'tya) where Ihn 
Batuta found shelter cluung his visit to the locality In 
spite of the cholera visitation of 1822 and othor occasional 
ravages of sickness, and the severe cold of winter, the 
climate of Tabriz is proverbially healthy Its orchards 
and fruit gardens have a high reputation, and its running 
streams make amends for ill-paved and narrow streets 
and sorely defective municipal arrangements General 
Schindler estimated tlie population m 1886 at about 
170,000, — a number agreeing with the latest local census 
The same authority states that the city contains 8 tombs 
of imAmzAdohs, 618 mosques, 100 public hatlis, 1G6 cara- 
vanserais, 3022 shops, 28 guard-houses, and 5 Christian 
(Armenian) churches j but this account must compuse in 
some of its items more buildings than are actually in use. 
There are said to bo nearly 3000 Armenians an tho place. 

Tabriz is a city of extensive commerco, a gi eat emporium for tlie 
tr.ute of Persia on tlie west, and tho special mart between Turkey, 
JiusMia, mill Persia. It passessaq an intonnitumal telegraph station, 
and the linu pusses lumen to Tillis and Europe on ono side and to 
Tehmun on the other. Subsidiary lines have been constructed to 
near Asturu on the Caspian (ISO miles long) and to Satijbnklc on 
the Kurdish haulier (125 miles long) Knstwiek m I860 estimated 
the value of tho exports to Turkey at about <£(500,000 and to Russia 
at about £400,000, e\ elusive oi smuggling The chief imports 
v ere Untisb, ami some Swiss— colon veil cotton goods, gioy calicoes, 
nnd brondt'loih,— with miscellaneous goods from, Gounnnv In 
1881 there was a marked improvement in the trade of Tabriz, 
mainly m inn eased unpovis from Constantinople. In 1885 the 
imports amounted to £721,700 and tlie exports to £806,087 The 
principal items of the former were callous (tram England), woollen 
doth (from Austria and Germany), sugar (from Franco), and tea 
(from Holland); of the latter diiecl fruits (to Russia) and silk (to 
France, Austria, and Switzerland) Tlioro aro load mines near 
Tabriz, and cobalt and copper aro obtainable from tho Schmid. 

There is perhaps no city in Persia on ■which so much lms been 
recorded by nntivo anil foreign writers as Tabriz. Among tlio 
former Ibu Batuta, tho Arab, and ITamd TTllah, the Persian, aro 
notable Of tho 1111101’ may bo mentioned (Hun dm, l*oi ter, Ouseley, 
Tanceignc, Manor, Du Pro, Malcolm, Lady Hlioil, Fastwiek, Mcnui- 
«ey, tSclnndler, and Mtulnmo lhoulafoy (m Tour du Mott do, 1888). 
The name Tohru has been a subject ol much comment and con- 
jecture, lmt there ns no doubt that it ih taken from tho ancient 
n nine of Taims. Tho history of Tabriz is a long and painful roeoril 
of sieges nnd conflicts, of earthquakes and destruction by natural 
causes. ( )f Ini e years it has recovered to some extent its former high 
position, and is in many respects a worthy rival to llio capital, 
TAOTTUS. Tho famous Roman historian Tacitus, who 
ranks beyond dispute in tlie highest place among men of 
letters of all ages, lived m tho latter half of tho first and 
in tho early part of tho 2d century of our ora, through 
the reigns of the omporors Horo, Galba, Otho, Vitellius, 
Vespasian, Titus, Domitian, Norva, Trajan. All we know 
of his personal history is from allusions to himsolf in 
liis own works, and from eleven letters addressed to him 
by his very intimate friend tho younger Pliny. The exact 
oar of his birth is a matter of inference, but it may 
e approximately fixed near the close of the reign of 
Claudius, from 52 to 64 a.t>, Pliny indeed speaks of 
Tacitus and himself as being “much of an ago ” 1 (props - 
modum mguales), though himself bom in 61 or 62, but 
he must have been some years junior to his friend, who 
began, ho tells us, 2 his official life with a quasstorship 
under Vespasian in 78 or 79, at which time he must have 


1 Pliny, Epp., vi 20,. 9 JHxsL, I. 1. 
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been twenty-five years of age at least Of his family and 
birthplace we know nothing certain , we can infer nothing 
fiom his name Cornelius, which was then voiy widely 
extended, but the fact of Ins early JU amotion seems to 
point to lespectable antecedents, and it may he that his 
father was one Cornelius Tacitus, who had been a pro- 
I cuiatoi m one of tbe divisions of Gaul, to whom allusion 
is made by the elder Plmy m his Natural History (vn 
76) But it is all matter of puie conjecture, as it also is 
wliethei his “ pramomen ” was Publius oi Cams He has 
come down to us simply as Cornelius Tacitus The most 
intei esting facts about lum to us are that he was an 
eminent pleader at the Roman bar, that lie was an eye- 
witness of the “reign of terror” during the last three 
years of Domitian, and that he was the son-in-law of the 
great and good Julius Agricola, the humane and enlightened 
governor of Biitam This honourable connexion, which 
testifies to Ins high moral character, may very possibly 
have accelerated lus promotion, which he says 8 was begun 
by Vespasian, augmented by Titus, and still further ad- 
vanced by Domitian, under whom we find him presiding 
as praetor at the celebration of tho secular games m 88, 
and a member of ono of the old priestly colleges, to which 
good family was an almost indispensable passpoit PText 
year, it seems, he left Rome, and was absent till 93 on 
some provincial business, and it is possible that in these 
four yoais ho may have made the acquaintance of Germany 
and its peoples IIis fatliei-in-law died the year of Ins 
return to Rome In tho concluding passage of his Life of 
Af/ricola he tolls its plainly that lie witnessed the judicial 
murders of many of Rome’s best citizens from 93 to 96, 
and that being himself a senator he felt almost a guilty 
complicity in them. “Our hands,” he says, fe dragged 
Ilolvidius to prison ; we wcio stooped m Scnecio’s innocent 
blood.” 4 With the emperor Norva’s accession Ins life be- 
camo bright and prosperous, and so it continued through 
the reign of Nerva’s successor, Trajan, ho himself, in the 
opening passage of his Agricola , describing this as a 
“ singularly blessed time ” ( beatimmum seculum ) ; but tho 
hideous reign, of terror had stampod itself inoffaceably 
on Ins soul, and when ho sat down to write his History 
he could soo little but tho darkest side of imperialism. To 
his friend the younger Plmy wo are indebted for all wo 
know (and this is bub trifling) about Ins lator life. He 
was advanced to tlie consulship m 97, in succession to a 
highly distinguished man, Virgimus Rufus, on whom he 
delivered in llio senate a funeral eulogy. “The good 
fortune of Virginius,” says Pliny, 5 “ was crowned by 
having the most eloquent of panegyrists ” In 09 he was 
associated with Pliny in tho prosecution of a great political 
offender, Marius Prisms, under whom the provincials of 
Africa had suffered grievous wrongs. Tho prosecution was 
successful, and we havo Pliny’s testimony 0 that Tacitus 
spoko with his characteristic dignity. Both received a 
special vote of thanks from the senate for their conduct of 
the case. Of his remaining years we know nothing, and 
we may presume that he devoted them exclusively to 
literary work. It would seem that ho lived to the close of 
Trajan’s reign, as lie seems 7 to hint at that emperor’s ex- 
tension of the empire by his successful Eastern campaigns 
from 115 to 117. ’Whether he outlived Trajan is matter 
of conjecture. It is worth noticing that the emperor 
Tacitus in the 3d century claimed descent from him, and 
directed that ten copies of lus works should be made 
every year and deposited in the public libraries. He also 
had a tomb built to his memory, which was destroyed by 
order of Pope Pius V. in the latter part of tlie 16th cen- 
tury. Tacitus, as we gather from one of Pliny’s letters, 8 

a Hist., 1. 1 4 Agncola, 45. 6 Epp., ii. 1. 

5 Epp,, n, II. 7 Ann,, ii. 61; iv, 4 8 Mpp., ix, 28. 
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had a groat reputation during liis lifetime On one 
occasion a Homan kmglit, who sat by his side m the cncus 
at the celebration of some games, asked him, "Are you 
from Italy or from the provinces ?” His answer was, 
"You know me fiom your leading ” To which the knight 
replied, £t Are you then Tacitus or Plmy ? ” 

Plmy, as we see clearly fiom sevcial passages in lus 
letters, had the highest opinion of his fi read’s ability and 
worth He consults him about a school which he thinks 
of establishing at Comum (Como), his bnthplaco, and asks 
lum to look out for suitable teachers and piofossors And 
he pays 1 him the high compliment, “ I know that your 
Histones will bo immortal, and this makes mo the more 
anxious that my name should appear in them ” 

The following is a list of Tacitus's lcmaming woiks, 
arranged in their probable chronological order, which may 
bo approximately inferred from internal ovidonco : — (1) 
the bialotjue on Orators, about 70 or 77; (2) tiro Life 
of Ayricola, 97 or 98 , (3) tho German)/, 98, published 
probably m 99 ; (4) the Histories (Historic), completed 
probably by 115 or 116, the last years of Trajan’s reign 
(lie must have boon at work on thorn for many years) ; 
(5) tho Annals, his latest woik probably, written in part 
perhaps along with the Histories, and completed subse- 
quently to Trajan’s reign, which ho may very ■well have 
outlived 

Tho Dmhufw on Orators discusses, in tho fonu of a conversation 
which Tacitus piofassos to have hoard (as a young man) between 
some eminent men at the llomnn bar, tho causes of the decay of 
idouuuueo under tho empire. Tlusio are some interesting lomarks 
in It on the change for Lho worse that had taken plaeo in tho 
education of Roman lads. 

The L\ fn of Atjt kola, shot t as it is, has always hem considered 
an admirable specimen oi biogmphy The groat man with all Ins 
grace and dignity is 1 nought vividly bclbiu us, and the sketch wo 
have (if the lusUuy of our island under tlm Romans gives a special 
mtoicst to tins little work. 

The Germany, Llm lull title of which is " Concerning the 
geography, llio limn tiers and customs, and the tribes oi Uoimany,” 
describes with many suggestive hints tho general eharaetor of Lho 
Gunnau peoples, and dwells piu Ocularly on their fuaeo and inde- 
pendent spirit, which the imlhor evidently felt to bo a standing 
menace to the eniinrc. Tho getigiaphy in its weak point; Lius was 
no doubt gathered Irani vague heat say. 

Tho Histories, as originally composed m twelve books, brought 
tho history of tho empire from Gallia m tip down to tho close of 
Ihnnitian’s reign m 07. Tho Jit mL four books, and a small fragment 
of lho fifth, giving ns a very minute account oi Urn eventful year 
of revolution, (HI, and tins brief reigns of Gullm, (Him, and Vitellius, 
are all that remain to us. In the iVigiiumfc of tho iiftli book wo 
have a curious and interesting account of the Jewish nation, of 
their olmructev, customs, and religion, from a cultivated Roman’s 
point of view, which wo soo at once was a strongly prejudiced one. 

The Annals— & txtlo for winch there is iu> ancient authority, and 
which there is no reason far supposing Tacitus gave distinctively 
to tho woik— •record tho history oi lho empevms of the Julian lino 
from Tiberius Lo hToro, comprising thus a period from Pi a.i*. to 
08. Of these, nine books have como dawn to us entire ; of hooks 
v., xL, and xvi, wo have but fragments, and tlui whole of tho reign 
of t’aius (Caligula), tho first six years of Claudius, and tho lost three 
joars of Noro are wanting. Gut of a poriod of fifty-four years wo 
thus have tho history of forty years. 

An attempt has boon made i occultly to prove that tho Annuli 
mo a forgery by I'oggio Bracctohiii, an Italian scholar of tin* 15tli 
century, but their goiminoneHs is confirmed by their ngiooinunt 3 
in various inmate details with coins and inscriptions discovered 
siiico that period. Another important fact lias boon brought to 
light. JiuodolphuB, a monk of a monusteiy at Fulda in if esses - 
Cassol, writing in tho 0th century, says that Cornelius Tacitus 
speaks of tho river known to modems as tho Woser as lho Yisurgis, 
In tho Annals os they have como down to us wo find tho Viaurgis 
mentioned five times in tho first two books, whence wo may con- 
clude that a manuscript of thorn was in existence in tlia 0th 
century. Add to this the testimony of Jutcuuo that Tacitus wrote 
in thirty hooka the lives of tho Ctesarn, and tho evidence of stylo, 
and there cannot ho much doubt that in tho Annals wo have a 
genuine work of Tacitus, 

1 JSpp,, vli, 88. 

3 See Introduction to vol, 3. of Furnoanx’s edition of the Annals 
of Tacitus, Clarendon Press Series, 1884. 
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Much of tho history of tho peiiod doscuhed by him, especially 
ol tho oailier Csesais, must have been ob&ciuo and locked up with 
tho empoioz’s jnivate papois and momoianda As wo should ex- 
pect, ill cio was a vast amount of iloatmg gossip, 11111011 an lusloimn 
would have to sift and utilizo as best lie might Tacitus, ns .1 
man ot good social position, no doubt had access to the best 
infoimation, and must have talked mattcis ovoi with tho most 
eminent men of tho day Tlieie were sovoial wnteis anti tlnou- 
loleis., whom lie occasionally cites but not vciy ollcn, theie woio 
momons of distmguisliod poisons, — those, lot example of the 
youngei Agtippma, ol Tlirasca, and Ilolvidius Tlicioweu* .seveiaf 
collections of letteis, lilco .those of tho youngei Plmy, a numbei, 
too, of iuneial orations, and tho "acta sonatas” and the ‘ biota 
populi” or “ acta tluuna,” the lust a rccoid ol pioeocdmgs m the 
spnato, tho lattei a kind oi ga/oito or journal Tims there wen* 
tho materials ioi luxtmy m considerable abundance, and Tacitus 
was eoi family a mau who know how to turn them to good account. 
Ifo lias given us a striking, and on tho whole doubtless a true, 
picture of tho umpiio m tho 1st century He wrote, it may be 
admitted, with a political bias and a decided turn l’oi satiiy, but, 
he assmedly wrote with a high aim, and wo may accept Ins own 
account of it: "I regaid 3 it as histmy’s highest 1 unction t<* 
rescue moiifc fiom oblivion, and to hold up as a tenor lo base 
words and actions tho reprobation of posleuty ” Amul great evils 
he recognized the existence of tiuly noble vniues even 111 lus mvn 
degenerate ago Still ioi tho most part I 10 wntos as n man wlm 
felt, deeply that tho world was altogether "out ol joint” , tho 
empire was m itself in lus view a huge blunder, and auswei able 
moio oi loss duoctly for all tho diseases oi society, for all the 
demoralization and eo trap Lion oL tho gieat world of Homo, though 
as to tho provinces lie admits that they weio better oil m many 
ways umlei tho emperors than they lmd boon m the last days of 
the republic. But lus political sympathies wen* cci t.uuly with 
tho old aiistoovalio and xountouan legimo, with the Rome of tin* 
Hcipios, iuid the Fabn ; for him the gu-atness oi lus eounfiy lay in 
tlio past, and, though lie felt her to ho still great, lu*i glory was, 
he thought, decidedly on tho wane lie was, m laet, a political 
idealist, and could hardly help speaking disparagingly of ins own 
day. In lus (h 7 many lie dwells on tlu* contrast between batbamu 
freedom and simplicity on tho 01 m hand and the senility and 
degeneracy of Roman ldu on the other. Yet he had a strum; and 
sincere patriotism, which mvauably made him minimize a Roman 
defeat and the number of Homan slam There seems to bine been 
a Htmnge tinge*, too, of superstition about him, and he could not 
divest himself ot some belief* 1 m lustmlogy mid leiebitious of the 
in Lure llnough omens nml pm tents, though he held these were 
often misunderstood and misinterpreted by charlatans and im 
postms. On the whole lie appears to have iuelmed to the plain 
soplncul theory oi " nccmsilaxiumsin,” that every man's luturc im 
fixed li um lus bivlli ; but we, must not fasten on him any particular 
llieotyof the woilil or of the iuuver.se. Homelum s lie speaks ns a be 
lievenn a timin' overruling l’i evidence, and we mil > say eenfutenlly 
that with the Kpieitiean doctrine lm had no suit of sympathy. 

ih.s style, whatever judgment may In* passed on it,, is eei family 
that of a man of genius, amt cannot hul to make a deep inipiessum 
outlie studious reader. Taeitean bunity has beemms provetbial, 
and with this are closely allied an occasional obscurity and a rhetor 
ie, ivl alFeelalinu which bis wannest admima must admit. Helms 
been compared to Carlyle, and there, are eextiunly resemblnnees 
between the two both in stylo and tone of thought. Both uUeet 
singularity of expression , both undine lo an unhopeful and cynical 
view of tlu* wm Id. Tacitus was probably never a popular itulhor; 
to be understood ami appreciated be must be read again and again, 
or tho point ot some ot his aeutesl remtuks will be quit** missed, 
lie has been hev'eral limes fciauslated, but it has always been felt 
that he piesenis vciy great, if not insupeiuble, diUleulties to Urn 
linnslatur, 

Muniliy'n liiutiditlbm (n im tit jilt m«ra we stinulit cell ff) Is p<*itm|<s mm* of He* 
best known ; It w»« jiublinhetl curly in lho ]>tcnctit tvuluiy. tin lilts wu» Imm if 
Die so culled Oxfoitl 1 1 niiHlntlon, i>ub)l»liul by Ituhn in n lcvlxed cdlthm, ‘1 in* 
Intent lrnn*half>n is Hint by Mcnsss Church mnl IlmtiUhh. 'theie in tat Hu* wholo 
n good l roncti tmtinhuiim hy famotiulu*. The edition* of TueiUM Hie v» ty imne 
ciiiuw. AtmniK in mo 1 1 rent eiUtlann, the bent ntul m«M um Cul nre itn IU'h (iKfiin; 
JtlUcj'n (IHill); Mmicnioj *» ; i urntmux*# (.Annul*, 1. vi.),vt«l. ) , Clttumtun 

lhOHn, ISSfa (W. J. II.) 

TACIT UB, M. Claudius, Homan emperor from Hep* 
iombor 26, 275, to April 276, was a native of futemimin, 
(Torni) in Umbria, and was born about the year 200. In 
tho course of his long life he discharged tho duties of 
various civil otticea, including that of consul in 273, with 
universal respect. Bix months after tho assassination of 
Aurelkn ho was chosen by tho senate to succeed him, and 
tho choice was cordially ratified by the army. During his 
brief reign he set on foot some domestic reforms, and 

8 Ann., ill. 65, 4 Am,, vl, 21, 22. 
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■sought to revive the authority of the senate, but, after 
a victory over the Alam near the Pains Maeotxs, he 
succumbed to the haidships and fatigues of his new 
duties at Tyana m Cappadocia Tacitus, besides being 
a man of immense wealth (which he bequeathed to tho 
state), liad consideiahle liteiary culture, and was proud to 
claim descent fiom the historian, -whose works he caused 
to ho ti {inscribed at the public expense and placed in the 
public libraries 

TACTICS. See War 

TADMOR Sec Palmyra 

TAFILELT, a laige oasis in Morocco (see vol. xvi p 
832) The piincipal place is Abuam 

TAGANROG, a seaport of southern Russia, on the 
northern shore of tlie Sea of Azoff, m the government of 
Ekatounoslaff, and nearly 200 miles south-east of its chief 
town It is built, principally of wood, on a low cape, and, 
with its extensive store-liousos, exchange, and wholesale 
shops, has the aspect of an important commercial city It 
is well provided with educational institutions for children, 
and has a libraiy and a theatre. The imperial palace, where 
Alexander I. died m 1825, and tho Groek monastery 
(under tlio patnaicli of Jerusalem) are worthy of notice 
Tho advantageous situation of Taganrog was well known as 
early as tho I3lh century, when Pisan merchants founded 
there a colony, Pori us Pisan us, which, however, was dos- 
tmed soon to disappear during the groat migrations of tho 
Mongols and Turks An attempt to obtain possession of 
the promontory was made by Peter I,, but it was not 
definitely annexod by tho Russians until seventy years 
aftonvauls (1709) Its commercial importance dates from 
the second half of tho prosenl century ; in. 1870 its popu- 
lation had risen to 38,000, and after it had been brought 
into railway connexion with KharkoJl* and Voronezh, and 
thus with the fertile provinces of south and south-east 
Russia, tho increase was still moro rapid, tho number 
reaching G3,025 in 1882, — Greeks, Jews, Armenians, and 
Wcst-Europcans being important oloruonts. Notwith- 
standing the disadvantages of its open roadstead, tho 
foreign trade of Taganrog rapidly oxpandod, tho annual 
value of tho exports having recently reached £2,500,000. 
Tho chief article of export boing com, the trade of tho 
city, depending on. tho crops in south Russia, is subject to 
great fluctuations. Linsood and other oil-beaiing grams 
aro also important articles of commerce, as well as tallow 
and butter. The imports, which consist chiefly of fruits 
(dried and fresh), wine, oil, and coffoe, aro much smaller 
than tho exports ; and of the 989 ships (499,500 tons) 
that entered tho port in 1885 no fewer than 775 (440,500 
tons) were in ballast, Tho coasting trade, chiefly with 
ltostoff, was represented in tho same year by 1321 vessels 
(224,000 tons) entering and 1343 vossols clearing. 

Tho roadstead of Taganrog is very shallow, and exposed to winds 
which cause grout variations m tho height ol tho water ; it is, more- 
over, rapidly silting up. At the quay tho depth of water is only 8 
to 9 Foot, and largo ships havo 1o iu> 6 to 18 milos from tho town. 

Taganrog, with tho surrounding territory of 137,000 acres, having 
a population of nearly 80,000, living in a dozen villages, constitutes 
a separate township, and, though reckoned, to tho BostolT district 
of EUatevinoahilF, 1ms a separate governor and administration. 

TAGLIACOm, Gasparo (1546-1599), a surgeon of 
wide ropute, was born at Bologna in 1546, and studied at 
that umvoraifcy under Cardan, taking his degree in philo- 
sophy and medicine at the ago of twenty-four. He was 
appointed professor of surgery and afterwards of anatomy, 
and achieved notoriety at least, and the fame of a wonder- 
worker. He died at Bologna on November 7, 1599. 

His principal work is entitled De Cwrtorum Ohirwgia per 
Insitionern Libri Duo (Venice, 1597, fol.); U was reprinted mthe 
following year under the title of GMrurgia Now cle Narium,, 
A urium, Zahorumqm JDqfeciu per Insitionern Chitis ex fipmnero, 
arte hactenus omnibus ignota, sarcimcto (Frankfort, 1598, 8vo). 
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The latter title sufficiently indicates the art which he professed of 
lepaiung nose, eais, and lips by a species of ingrafting of skin fiom 
the aim, that membei being kept m apposition with the pait to be 
repaned until such time as the semi-detached giaft had formed its 
new vasculai connexions His Latinized name of Taliacotius is 
well known to the readeis of Butlei ( Huchlnas , i 1), whose hum - 
oions lepiesentation of the natme of the Taliacotian ait is, liow- 
evex, m some important paitieulais inaccurate 

TAGLIONT, Marie (1809-1884), a ballet dancer, was 
the daughter of Filippo Tagliom, an Italian master of the 
ballet, and was boin at Stockholm 23d April 1809 She 
was trained by her father, who m his discipline is said to 
have been pitilessly severe lb was to his care and her 
own special talent foi dancing that she owed her success, 
for she possessed no remarkable personal atti actions Her 
first appearance was at Vienna, lOtli June 1822, in a 
ballet of which her father was the authoi, La Reception 
cVune jeune nymphe ci la cour cle Terpsichore Her success 
was immediate, and was lepeated in the chief towns of 
Germany On 23d July 1827 she made her dehut at the 
Opora House, Pans, m the Ballet cle Sicihen , and aroused 
a furore of enthusiasm Her style was entirely new, and 
maybe termed ideal as opposed to the realistic and volup- 
tuous ballot pieviously m vogue Among her more remark- 
able performances were the dancing of the Tyrolienne in. 
Guillaume Tell and of the pas cle fascination in Meyerbeer’s 
Robert le XHable At this period tlie ballet was a much 
moro important feature m opera than it is now, and m 
fact with lior retirement in 1845 tho ora of grand ballets 
may be said to have closed In 1832 she married Comte 
Gilbert do Voisms, by whom she had two children. Losing 
her savings in speculation, she afterwards supported her- 
self m London as a teacher of deportment, especially m 
connexion with tlio ceremony of piesentation at court. 
During the last two years of her liio she stayed with her 
son at Maisoillos, wheio she died m April 1884 Tagliom 
is frequently mentioned m the novels of Balzac ; and 
Thackeray, in The JWewcomes, says that tlio young men of 
that epoch “will never see anything so graceful as Tagliom 
m La tfylphvle. ” 

TAGUS (Span. Tajo, Portug, Tejo), tlio longest river of 
the Iberian Peninsula. Its length is 566 miles, of which 
192 aro on or within the frontier of Portugal, and the area 
of its basin, according to Strelbitsky, is 31,864 square 
miles Tho basin is comparatively narrow, and the Tagus, 
like tho other rivers of tlio Ihenan tableland, generally 
flows m a rather confinod valley, often at the bottom of 
a rocky gorge at a considerable depth below the general 
level of tho adjacent country The source of the river 
is at the height of 5225 feet above sea-level, on the 
western slope of the Muela de San Juan, in the south west 
of tho province of Teruel Thence it flows at first north- 
westwards, but, after receiving tho Rio Gallo on tlie right, 
it flows west, and then south-west or west-south-west, 
which is its general direction for the rest of its course. 
The rocky gorges which occur in its course (the principal 
being where the river is overhung on the right bank by 
tho ancient city of Toledo, and again at tho Puente del 
Arzobispo, near the frontier of Eatremadura) all belong 
to the Spanish section of the river, and m this section 
the stream is frequently encumbered by sandy shallows or 
broken by rocky rapids, and is not navigable except for 
short distances. The Portuguese section has a quieter 
current, and Villavelha, the highest point to which boats 
can ascend, lies within the Portuguese frontier. _ Regular 
river-navigation begins only at Abrantes, a few milos below 
which the Tagus is greatly widened by receiving on its right 
bank the impetuous Zezere from the Serra da Estrelha. 
Passing Santarem, the highest point to which the tide 
ascends, and the limit of navigation for large sailing vessels 
and steamers, the river divides below Salvaterra into two 
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aims, called tlio Tejo Novo (tlio only one piacticable for 
ships) and tlio Mar do Pedro, and tlicbo aims enclose a 
deltaic formation, a low Uact of maisliy alluvium known 
as tlio Lezirias, traversed by several natural canals or mmoi 
brandies ol tlio river Iiotli tlieso arms eutci tlio uppei 
olid of tlio fine Bay of Lisbon (111 miles long by about 7 
broad), and the Tagus loaves tliis bay m tlio form of a 
channel 4 V miles long by 2 wide (soo vol xiv p G92), 
communicating with tlio ocean, hut having unfortunately 
a bar at its month On tlio north sido of this channel 
stands tlio city of Lisbon Only slight tiaccs aio still to 
bo found of the gold foi which the sands of the Tagus 
were anciently celebrated. 

The narrower part of tlio Tagus basin lying to the 
south, the tributaries on the loft bank aio almost all mere 
brooks, moi t of which dry up in summer. The principal 
exception is tlio Ilio Zatas or Sorraya, winch, rising in 
the Berra d’Ossa, Hows westwards acioas tlio plateau of 
Alemtejo, and joins tlio Mar do Pedro Tlio principal 
tubutanes oil tlie right bauk, besides the Zezoro, are tlio 
Javama, descending from the tableland of Now Castile a 
littlo below Aranjuoz, the Alboroho and the Tiotar, which 
collect their head waters from opposite sides of the Sierra 
do Grodos, and the Alagon, from the rough and bioken 
country between the Sierras do Credos and ( lain. 

Soo vol. TA11LTL AllCII LPELAGO Tlio eastern Polynesian 
xix island-group generally known as tlio Society Islands (AAs 
tie l< o tiuncto, or Tuiti) lies between I (3* and 18° S. lat 
and liS u and 155“ W. long, and sti etches for nearly 200 
miles in a north- west and soutli-oast direction ; the total 
area does not exceed G50 square miles, of which GOO fall to 
Tahiti alone. To tlio east and north-east a channel of only 
110 miles in breadth, but over 2000 fathoms m depth, 
separates this group from the groat chain of the Low Islands, 
boy ond which the ocean extends unbroken to America. To 
the west as far as Fiji — the main islands of which gioup lie 
between the same degrees of latitude as those of Tahiti — 
there tti o 1 HOC miles of open water. A1 >out 000 miles south- 
west lies Cook’s Archipelago, aucl at the same distance south 
are the Austral Islands, To the north, excepting a low 
coral banks, thoro is open sea to Hawaii, a distance of 
2000 miles. 

Tahiti occupies a central position in the Pacific. Bydnuy 
lies about 3 100 miles to tlio west and San Francisco about 
as far to the north-northeast. Honolulu, Noumea, and 
Auckland are each somewhere about 2100 miles away ; 
Panama is at a distance of -I GOO miles. 

The archipelago consists of eleven islands, which are 
divided into two clusters — the Loowaul and the Wind- 
ward Islands — by a clear channel of GO miles in breadth. 
The Leeward Islands, to which alone the name of Buddy 
Islands was given by Cook, are Tubai or Motu-iti, a small 
uninhabited lagoon island, the most northern of the whole 
archipelago, Maupiti or Muu*rita—“ Double Mountain,” 
the < most western; Bora-bora (Bola-Bola of the older 
navigators), or F&arui ; Tuhna ; Ibuatoa or Ulieloa (Bocn- 
shea’s Prineessa), the largest island of this cluster, and 
Huahine, \\ liich approach each other very closely, auil are 
encircled by one reef, To tlio Windward Islands, the 
Georgian Islands of tho early missionaries, belong Maiaiti 
or Tapamanu (Wallis’s Bir Charles Baundors Island and 
Boenshea’s Pelada); Moroa or FEmea (Wallis’s Duka of 
York Island and Boonshea’s Ban Domingo); Tahiti — Cook’s 
Ofcakeiti (probably Quiros’s Bagittaria ; Wallis’s King 
George’s Island, Bougainville’s Ncuvallo Cyth^ro, ami 
Boenshoa’s Tsla d’Amat), tho most southern and by far 
the largest of all the islands j Tetuara or Tetiaroa — “ Tho 
Distant Boa” (IQuiroa’s Fugitiva; Bougainville’s Unmitia 
and Boenshea’s Tres Hermanos) ; and Matia or Maitoa 
(f Quiros’s La Dezatta, Wallis’s Osnaburg Island, Bougain- 
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villo’s Boudoir and Pic de la Boudeuse, and Boenshea’s 
San Custoval), which is by a degree the most eabtern of the 
aiclnpelago Beilin gliau&cn, Bcilly, audLoid Howe (Mopia) 
are three insignificant clusteis ol: coial islets to the north 
west and west, and, liko Tubai and Tetuara, aio atolls. 
Tho length of tlio Totuaia reef ring is about six miles; it 
boars ton palm-covcred islets, oi which sevoial aie m 
habited, and has one nairow boat-passage leading into the 
lagoon. With tlio exception just named, the islands, which 
agree very closely m geological stiuctuie, aie mountainous, 
aud piesent poihaps tho most wonderful example of 
volcanic rocks to bo found on tho globe. They are formed 
of tiacliyte, doloiite, and basalt Tlieio are laisod coral 
beds high up tho mountains, and la\a ooems m a vanoty 
of forms, even in solid Hows , but all active volcanic 
agency lias so long coasod that the orateis have been 
almost entirely obliterated by denudation Hot springs 
aro unknown, and oaithqimkes aio slight and rare. 
Nevertheless, under some of those iiows remains of plants 
aud insects of species now living m tho islands have been 
found, — a proof that tho foimation as well as the denuda- 
tion of tho count] y is, geologically speaking, recent. In 
profile tho islands aro rugged. A high mountain, usually 
with very stoop peaks, forms tho eentio, if not the whole 
island, on nil sides steep ridges descend to the sea, or, 
as is oftouor tho case, to a cousuleiablo belt of ll.it land. 
Those mountains, excepting some stony crags and dills, 
are clothed with dense forest, the soil being exceptionally 
fertile. All voyagers agieo that for varied beauty of form 
and colour tho .Society Islands aio unsurpassed in tho 
Pacific. Innumerable rills, fed by tho fleeting clouds 
which eiielo round tho high lands, gather iu lovely streams, 
and, after lioavy mins, torrents precipitate themselves in 
grand cascades from tho mountain dill’s -a feature ho 
striking as to have attracted the attention of all voyagers, 
from Wallis downwards. Round most o! the islands there 
is a luxuriant coral growth , but, as the reefs lie at no 
gi eat distance, aiul follow the lino of the coast, tlio iniur- 
islaud channels aro safer than those of the neighbouring 
TuamotUH, which exhibit tho atoll formation in perhaps 
its fullest development, and in consequence have been 
justly called tho “Low” or “Dangerous Archipelago.” 
Maitua, which rises from tho sea as an exceedingly abrupt 
cone, aud Tapamanu appear to bo tho only islands which 
have not their fringing and more or less completely 
encircling barrier-reefs. 1 The coasts are fairly indented, 
and, protected by tlieso roofs, which often support a chain 
of green islets, afford many good harbours and safe 
anchorages. In this respect tho Society Islands have 
tho advantage of most of tlio Polynesian groups. 

Tho island of Tahiti, m shapo not unlike tho figure 8, has 
a total length of 35 miles, a coast-lino of 120, and a super- 
ficial area of GUO square miles. It is divided into two 
distinct portions by a short isthmus (Isthmus do Taravao) 
less than a mile iu width, aud nowhere more than 50 feet 
above sea-lovul. Thu southern, the peninsula of Tairabu, 
or Tahiti iti (Littlo Tahiti), alone as large as Kaiutea 
(after Tahiti tho most important island of the group), 
measures 12 miles in length by G miles iu breadth ; while 
tho northern, tho circular main island of Porionuu, or 
Tahiti-uru (Great Tahiti), has a length of 23 miles and a 
width of 20. The whole island is mountainous. A littlo 
to tho north-west of the centre of Groat Tahiti tlio .Society 
Islands attain their greatest altitude. There tho double- 
peaked Orohena rises to 7310 feet, and Aorni, its rival, 
is only a few hundred feet lower. Littlo Tahiti cannot 
boast of such mountains, but its towor-hke peaks are very 
striking. The flat land of the Tahitian coast, extending 
to a width of several miles-— with its chain of villages, its 
1 fiiurwm, Structure of Vorul Reef a, London, 1843. 
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fertile gardens, and its belt of palms, sometimes intersected 
by stream-fed valleys which open on the sea-shore — foims 
a most pleasing foregiound to the grand amphitheatie-like 
mountain ranges. A good road surrounds the entne 
island, which is divided into eighteen districts, each under 
a chief and a municipal council of which he is president 
A railroad is in contemplation By the last census the 
population of tho entire island was 9194, one-eighth being 
French and foreigners. The majority of the natives pro- 
fess tho Protestant leligion 1 * * 

Tho extmno noifch of tho island is formed by Point Venus, to 
tho oast of which lies tho Bay of Matavai, and some miles still 
faithcr cast Papeete, tho European town and tho seat of govern- 
ment Tho beautiful harboui , of fan size and depth, is entered by 
two passages m tho icof, Papeete to tho uoitli, 7 fathoms m depth, 
and Faun o a to tho cast, the wider and more convenient, though 
shallower The town, m 1881, had a population of 3224, half of 
whom were Fioneli or French half- castes, but at least a dozen 
different nations weio represented by tho 800 whites The little 
city is decidedly Ficneh m ohm aider “Papeete is tho emponnm 
of trade foi 1 lio products of the South Sea Islands east of 160° E 
long. Small .schoonors of hom 20 to 50 tons bnulen bring tho 
produce of the various gioupa to Tahiti, whence they aio shipped 
du'GGt for Europe, cither by Capo Iloin or the Capo of Good Hope, 
according to tins season of the year These sohoonera, of wlucli 
about twenty ily the Tulntian flag, talco back poi lions of the 
cargoes o l vessels amvmg lioin Eiuopo for sale or bailor amongst 
tho islands Tho duel oxpoits are cocoa-nuts, mothor-of-pcuil, 
cotton, and some sugar, mainly to England and Gennany, Yoiy 
lilLlo to France; and oranges, tronang (lor China), and edible 
fungus to California " a Many whalers formerly visited Papeete 
harbour, but lor some years tlioio lias boon a steady diminution 
in their number. In 1845 fmty oiglil called thexo, m 1800 live, 
and none m 187 1 Commerce has also in other rospocts decreased 
Three sugar-mills with distilleries attached, two cotton manu- 
factories, and a manufactory of cocoa-nut fibre were at woik m 
1880. Oranges and vanilla ate pioiiUildy grown. The timber of 
the couutiy is hardly used, great quantities of Californian puio 
being impel ted. Oven aiul hogs are reared. The artificial culture 
of the pent! oyster ih beginning to bo discussod, but tho pearls of 
the Society Islands are not to bo compaiod m number or quality 
to those of the Tuamotus. A good deal of trailing m frail, libra, 
shell, kt'„, is ettrried on wiili the unlives, lmfc still mainly by barter. 
Tho competition of tho Chinese innmgiants, of whom m 1886 thoro 
wwi’o already 401) on Tahiti mid Eunoo, as beginning to ho lcoonly 
folt. The importation of ft labour,” chiefly for tho plantations, from 
other Polynesian islands was pinned under Government control m 
1802. Tho Tahitians themselves prefer handicrafts to aguculiural 
work, and many are employed as artisans by European masters, 
who (lud thorn as handy auu industrious as tlicir own countrymen, 
hut for domestic Borneo Llioy show no aptitudo. Papeete is in 
direct sailing communication with Sail Francisco, and with Sydney | 
by a GovernmmiL steamer which oalls every five months, also with I 
Franco by Bordeaux steamers which touch on their way to 
Noumea. a 

Climate. — Tho seasons are not well defined. "Damp is excessive ; 
thoro is lilllo vmiatmn in the weaLlior, which, though hot, is never- 
theless not depressing, and the climate for the tiopics must ho 
considered remarkably healthy, Tho rainfall ib largost between 
December and April, but there is so much at other times of the 
year also that these months hardly deserve the name of tho rainy 
season. During this period north-west winds cue froquent, con- 
tinuing at times for weeks, and thoro arc thunderstorms and 
hurricanes, though Ihov are nob nearly so destructive as in somo 
of the neighbouring islands. .During tho eight drier and cooler 
months eouth-oast winds (corresponding with the trades) prevail, 
but thoro are souLhotly winds which bring rain, and oven westerly 
bronzes aio not nn frequent, Tho mean temperature for the yoar 
is 77° F, ; maximum 84°, minimum 69°. The avorago rainfall 
from December to March (4 months) is 29 inches; from April to 
November (8 months), 10 Inches. The above observations appily 
to the coast only. 

Fauna. — Neither tho zoology nor the botany of the archipelago 
has boon thoroughly investigated. Mammalians, as in other Poly- 
nesian islands, are restricted to a few species of bats (mostly of 
the genus P ter op us), rats, and mice, none of them peculiar. Of 
domestic animals, the pig and tho dog — the foitner a small broed 
which quickly disappeared before the stronger European strains — 
were plentiful oven in Wallis's days. The ornithology is very 
poor as compared with that of tho "Western Pacific; and, in marked 


i Tho host chart of Tahiti la that published by the Fianch Govoinmcnt in 1870, 

and corrected down fa 1381 Moron Is given on tbs same sheet. 

* Wallace, Amtmlmia, London, 1884. 

* For fuller statistics, see MHm Colon-tales, Paris, 1880, vol. II, 
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contrast to the isolated Hawaiian archipelago, the Society Islands 
possess no peculiai genera and but few peculiar species. They 
claim, however, a tlnush, seveial small panots of great beauty, 
doves, pigeons, rails, and a sandpipei Ol this sandpiper, Trmga 
leucopteia, which, with many of the buds heie mentioned, was dis- 
covered as far back as Cook's stay m the islands, only one specimen 
(now m the Leyden museum) is known to exist , and of the rest, 
their lange being often limited to one portion of a small island, 
seveial species axe (thiough the mciease in the number of cats, 
&c ) tlneatenod with exteiminalion A jungle-fowl (var of Gaikos 
baiiLiva) is found m the mountains, hut as domesticated fowls weie 
abundant, even u hen Tahiti was first discoveied by Europeans, 
these wild buds aie doubtless the offspnng of tame birds, probably 
impoited with the pigs and dogs by Malay vessels There aie 
no peculiai leptilos, and batiacluans are entnely wanting The 
lagoons su aim with iisli of many species. Insects are poor m 
species, though some of them are indigenous Ciustaceans and 
molluscs, on tlio other hand, aie well represented , worms, echino- 
dei ms, and corals comparatively poorly. A notewoi thy feature of 
Tahitian concliology is the numkei of peculiar species belonging to 
tlio genus Pm tula, almost eveiy valley being the habitat of a dis- 
tinct form 4 

Moi a — This, though luxuiiant, is not very rich. Like the zoology, 
it is much pooiei than that of the more western groups of the Pacific 
Mctrosideros , MclaUoma, and Acacia aio tho only links winch this 
typically Polynesian legion has retained to join it to Austialia 
Foui geueia aie peculiai, of which tlnee aie claimed by the Com- 
posite and Lobchaccse, orders chaiactenstic of Hawaii. It is inch 
m trees, shrubs, and liaidwooil plants, pool m the smaller under- 
growth Orchids, including some beautiful species, and ferns are 
abundant , but, heie as m Polynesia generally, Ihtliacese is the 
cider beat icprcsented Kemaikablo arc the banana thickets, which, 
chiefly on Tahiti, grow at an altitude of fiom 3000 to 5000 feet 
Along tho shore— m somo places almost to the extinction of all 
native growth — many exotics havo established themselves , and a. 
gioat vanoty of fnut boanng and other useful tieos have been 
successfully mtrodueod into most of the islands B 

Inhabitants. — Tho Tahitians are a typical Polynesian race, closely 
connected physically with tho Marquesans and Rai otongans, but 
widely divided Irorn them m many of then enstoms. The dialects, 
also, of the three groups aio dilleiont, the Tahitian being perhaps 
tho softest in all^ Oceania Tho women rank with the most beauti- 
ful of the Pacific, though tho accounts given of them by early 
voyagers arc much exaggerated; and for general symmetiy of form 
tho people arc unsui passed by any race m the woild. Even now 
in its uoradenco, after gonemtions of drunkenness and European 
disease and vice, giafted on inborn indolence and licentiousness, 
many tall and robust people (6 feet and even upwards m height) 
aro to bo found. Tlio women, as a rule, arc small in proportion to 
the men. Mon and women of good biiih can generally be dis- 
tinguished by their hoight and fairness, and often, even m early 
ago, by their enormous corpulence The slcm vaues fiom a very 
light olive to a full ihuk brown. Tho wavy or curly hair and tho 
expressive eyes aro black, or nearly so ; tho mouth is large, but 
well-shaped and set with beautiful teeth ; tho uoso broad (formeily 
flattened in infancy by artificial means) ; and the chm well 
developed. Bo long as the native costume was retained, the tiputa, 
an oblong pioco or bai'k cloth pith a hole m its centre for the 
head, and tho pant, a plam piece of cloth round tho loins, were 
worn alike by men and women of the higher classes Men of all 
ranks wore, with or without these, tho maro, or T bandage The 
women concealed their breasts except m the company of tlieir 
superiors, whon etiquette demanded that inferiors of both sexes 
should uncover the upper pait of the body. The chiefs wore short 
feather cloaks, not unlike those of tho Hawamras, and beautiful 
semicircular breastplates, doxtcrously interwoven with the black 
plumage of the frigate bird, with crimson foatliois, and withslmiks’ 
teeth , also most elaborate special di'esscs as a sign of mourning 
Tho pneats had strange cylindrical hats, made of wicker-woilc and 
over a yard in. height. Circumcision, and m both sexes tattooing, 
wore generally practised, and much significance was attached to some 
of tho marks. The houses (pare) were long, low, and open at the 
sides. Household utensils weie few — plain round wooden dishes, 
sometimes on legs, cocoa-nnt shells, baskets, &c. Low stools and 
head-rests were used. Pottery being unknown, all food was baked 
in the “ native oven ” or roasted over the fire. Their chief musical 
instruments were the nose-flute (vivo) — often used as the accompani- 
ment of song — and the drum (palm). Of the latter, those kept in 
the marai were huge elaborately carved hollow cylinders of wood, 
the upper end of which was covered with sharks’ skin. Conch- 
shells (oit) were also used Tahitian stone adzes, which are greatly 
inferior in finish to those of the Hervcy Islands, aro, like the adzes 
of eastern Polynesia in general, distinguished from those of western 
Polynesia by their triangular section and adaptation to a socket. 

i Finsch and Hortlaub, Fauna Gcntral-Polynesiens, Hallo, 1867, 

5 Be Castillo, Illustraliones Fiom Znsutarum Maris Paafici, Paris, 1880. 
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Slings were perhaps the favourite •weapons of tho Talnlians , they 
had also plain speais expanding into a wide blade, and clubs The 
bow and airow seem only to have been used m ceitam coiemonial 
games (tea). Their canoes (vua), from 20 to 70 loot in length, were 
double m* single, and provided, with sail and outiiggeis. They 
wore not well lmiahcd, but the lngli curved stems, using sometimes 
to a height of 20 foot, of those destined to cany the images of 
then gods, woio eaived with stiange hguies and hung with feathcis. 1 
Cannibalism is unknown m tho Society Islands, though some ceic- 
monies winch weie poilormod in connexion with human sacrifices 
may possibly be survivals of this piactico The staple iood of the 
islanders consisted of tho bread-fiurt, the taro-root, the yam, the 
sweet potato, and m some distnets the wild plantain (fei), but 
they also ate much fish (the tuitLo was considoied sacred food), as 
well as pigs and dogs, though of the lattci, as pets, the women weie 
so fond as to suckle the puppies sometimes oven to tho exclusion of 
tlieir own children, Popot was a favoutile dish made of bananas 
and cocoa-nut ICava (ava), which was piepaied in the usual Poly- 
nesian mamiei, was diuuk, but in moderate ipianutiea and only by 
the chiefs. 

Tahitians weie good fishermen and bold seamen. They steered 
by the stais, of wlucli they distinguished many constellations 
Tho land was eaiefully tended and the fields well imgated. Three 
gioat classes woio recognized: — (1) tho huian , of divine origin, 
which included only tho suzerain ( anrai ), who boie a somi-sacred 
as well as a political charactoi, and tho reigning chiefs of districts, 

(2) the bueraatita, piopnetois and cultivators of inherited land, 
alio also built canoes, made arms, &e , to these two classes also 
belonged the pueais (tahora), who weie medicine meu as well ; 

(3) the manahuuc, fishers, m tisans, &o,, and slaves [tilt). As wins 
and mfanticulo depopulated the island fins class gradually aeijuned 
land and with it certain privileges. Hank is lieieditaiy ami de- 
termined by primogeniture, not noecssaiily m the male lino. Thu 
firstborn of an anrai received at birth tho title of oltt ; the lather, 
who was the first to pay homage io his own child, than abdicated, 
and henceforth took up the position of regout. It is easy to see 
that, while this custom tended to hoop honours witlun a family, 
it may have encouraged the practico of infanticide, which was 
common in all grades of society when Tahiti was first visited by 
liuiopeaus. The ago at winch tho otu’a authority became real 
vaued according to lus own abilities and tho will of Iris subjects. 
Though arbitrary, tho power of tho arirai was limited by the 
power of lus vassals, the district chiefs (raatiran), wlro ruled 
absolutely over then respective districts, and who niighl be of as 
good blood as tho amai himself. Tho amai hail a councillor, 
but was alone responsible for any act. Tlio bi-msular form of 
Tahiti piomolcd tlio independence of tho chiefs, and war was inrely 
declared or an army or fleet despatched without tlio matiras being 
first summoned io council. Without tlion* favour nothing could bo 
accomplished, lorthoir powoi over their own people was absolute. 
The form of government was thus strictly feudal in character, but 
it gradually centralized into a monarchy, winch, m tho poison of 
Honiara II., the English missionaries greatly helped to regulate 
and strengthen. Tho anrai sent his commands fry a messenger 
(vea) whoso credentials wore a tuft of cocoa nut film. This tuft 
was returned mtrict as a sign of assent or tom in token of refusal. 
After the chief the wife ranked first, and then lus brother. Tho 
anrai was carried on tho shoulders of Iris subjects, and chiefs were 
not allowed to feed themselves, Women always ate apart. Their 
places of worship (inarai) — national, local, or private —worn square 
trao-sui rounded enclosures, They oach lurd a single entrance, and 
contained several small courts, within which were houses lai the 
images and attendant priests. A pyramidal stone structure, on 
which wore the actual altars, stood at tho further end of the squares. 
Tho mama wore also used as places of sepulture of chiefs, whoso 
embalmed bodies, after being exposed for a lime, woio buried m a 
crouching position. Their skulls, however, were kept m tho houses 
of their nearest relations In tho groat mam at Atalnmi tho stone 
structure was 270 feet long, 04 foot wide, and 50 feet high, and its 
summit was reached by a flight of steps, built of hewn coial ami 
basalt. Sacrifieiul odbriugs, including human sacrifices, formed a 
prominent part of Tahitian worship. An oyo of tho victim was 
offered to tho arirai, and placed within lus mouth by tho ofiiciating 
priest Every household possessed its own guardian spirits (ti£), 
but there wore several superior divinities, of which, at tho begin- 
ning of this century, Ora was the most venerated. The images, 
which are less remarkable than those of Hawaii, wore rough icpro- 
aentations of tho human form carved in wood, Some were covered 
from hoad to foot with small human figures cut in relief; others 
were mere sticks clothed with feathers. The areoi, a licentious 
association of strolling players, men and women, which numbered 
among its ranks the highest chiefs, and practised infanticide, was 
a special feature of Tahitian society. 

Tlio Tahitians are light-hearted, frivolous, courteous, and goner- 

■i The museum of tho London Missionary Society and the British Museum con- 
tain Important collections of Tahitian Images, dresses, weapons, &c. 
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ous; hut with these traits are blended deceit, mutability, and 
ciuelty, winch formerly reached an unexampled degiee of savage 
brutality Their notions of moiality weie nevei, aeeaulmg to out 
ideas, very pi ease, and then* customs, such as the tai/o, or ex eh, in go 
of name with tho lights which it earned ovci tho wife of the gi\ or 
of tho name and all hoi female lelations, scorned to tho cailiei 
European obsorvoi stiangcly revolting It would appeal, howevoi, 
that with tho introduction oi the vices of. ci vibration such limita- 
tions as then piunitivo morality lecogm/ed have disappeared and 
all self-iespect 1ms been lost. Especially char tie tensile weie tho 
elaborato costume-dances ( hums ) peifoimed by women Besides 
dancing, tho singing of .songs (pchc), and the l oeitatiou of historical 
and mythical ballads (ubus), the natives had also a variety of sports 
and games Dining tho periodical seasons oi rejoicing wrestling 
f maona ), boxing (moto), and spoai- throwing (mo pttha) matches, 
with foot and eanoo laces, w r oio hold; also sliani lights and naval 
icvicws They had several games m which a ball was used, — one, 
cquu, not unlilco our bandy, while anothoi, tuu act (played chiefly 
by women), wars a kind of football, but sauf-swirnnung ( fatthcc ) 
u as poilmps tho most favourite .sport with both sexes. Kites nero 
known. Cock-iighlmg ( faaiitoraamoa ) was much practised 

Duscovny mid J£rpl oral urn — Theie is little doubt that the main 
island and some ollioi niembeis of tho group wane visited by tlio 
Spaniard Podio Fernando/ do Quuos m Feb m ary Kiel 7 They woio 

rodiseovoiod m June 1707 by Wallis m tho “ Dolphin,” who took 
nominal possession of Tahiti foi George III and named it alter him. 
Ill tlio following year Bougainville visited Tahiti, claimed it as 
French, mid called it La Nouvelle Cy there. Willi Tetmuu (called 
by lmu UniuiUti) and Bunco it makes up the Arelupol do Bouillon of 
Ins most macouinte chart. Almost all wo know of the etuly state 
ot the islands is, however, due to Captain Cook’s visits m 17(H), 
1773, 1774, and 1777. The name ol Society Inlands was gr\ on to tho 
Leowuid gioup on Ins first voyage m honour of tho Royal Society 
In 1771 Tahiti was also visited by two Spanish vessels, which left 
two pnesla, wlro lenuuned im* ten months on tho island. The 
Spaniards named it lain d’Auiaf The islands were again visited 
in 1788 by tho " Lady IYurhyn." Bhgli m the “ Bounty ” spent 
livo months on tlio island in tho same year, and it was ie visited by 
that slux> after the famous mutiny. At this tune the Railing chief 
was Rom are, whoso family luul been pro eminent ui the island tor 
morn Ilian n century Aided by si vt ecu of llm M Bounty ” mutineers, 
ami aimed with guns pioeuml from Btigh anil a Swedish vessel, 
l’o mare giently stiongthened his power and brought to a successful 
close a long struggle with Eunoo. In 1701 the 11 random'’ earned 
oil* fourteen of tho “ Bounty ” mu turners, and fiam this time forward 
visits were frequent. 

Misst'inn . — Tlio attempt of tho Spaniards in 1774 was followed 
by the settlement of twouty-iivo person® brought in 1797 by tho 
missionary ship “Duff.” Though befiiemled by Romans I. (wlm 
lived till 1805), they had many dillieulluts, especially from tho 
constant wius, and at length they lied with Pomare II. to Eitneo 
and ultimately to Now South wales, returning in 1812 when 
Bomuiu renounced heathenism, In 1815 1m regained lus power in 
Tahiti. For a tune tho missionaries mado good pi ogress,- a print- 
ing press was established (1817), and codec, cotton, and sugar were 
planted (1819), but soon there came a serious relapse into heathen 
nraclicos and immorality, Pomaro II. died of drink in 1824. 
II iB successor Pomaro III. died in 1827, and was succeeded by hi® 
half-sister Aimata, tho unfortunate “ Queen Pomaro.” In 1828 a 
now fanatical sect, tho 1 ‘ Mnmaia,” arose, which gave much trouble 
to tho nusHiouH and whose influence is still felt. Tho leader pro- 
claimed that lie was Jesus Christ, and promised to his followers a 
sensual paradise. 

Freneh Annexation. — In 1836 the French Catholic missionaries 
in Idangarova attempted to open a mission m Tahiti. Queen 
Bernard, advised by the English missiamuy and consul Pnlehurd, 
refused her consent, and le moved by force two priesta who lmu 
landed surreptitiously and io whom many of tho opposition party 
iu the state had rallied. In 1838 a French frigate apt wared, vtuder 
tho command of M. Du Betit-Thonars, and exloi Led fmm Bonmio 
tho right of settlement for Frenchmen of every profession. Other 
acts of interference followed, mid at length, in 1842, Admiral du 
Betit-Thonars procured tlio signature of a document placing the 
islands under French protection, the authority of the queen and 
chiefs being expressly reserved. In 1843 Pvtil-Thminr® reappeared, 
and, alleging that the treaty of 1842 had not been duly carried out, 
deposed tho queen and took possession of the islands. His high- 
handed action was not countenanced by the French Government, 
but, while it professed not to sanction tho annexation, it did not 
retrace tho steps taken. Two years were spent In reducing the 
party iu tho islands opposed to French tulc ; an attempt to conquer 
the western islands failed ; ami at length, by agreement with Eng- 
land, France promised to return to the plan of a protectorate and 
leave tho wo stern island® to their rightful owners. Tim London 
missionaries were replaced by French Protestants, but neither they 
nor the priests have been very successful, possibly because Fiction 
is a compulsory subject in the Government schools. In 1880 
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'Taluti, including Emieo, was pioclaimcd a Fi cncli colony It is 
the 1 evidence of the govemoi-geneial oi the Fiench dependencies 
m the Pacific 

Liteiatuie — The following lifjfc includes ilic Looks which seem most to de- 
soivo mention Hawkcswoi th's Voyages, especially Wallis’s "Voyage, 1IUS 
1 Dolphin,” In vol i , London, 1773 , Cook’s Three Voyages, with Poistei’s account 
of the second voyage, luoyclnct, Voyage de la Coqmlle, and Lesson's account 
of the a uno voyage, Finis, 1839, Bennett, Whaling Voyage, London, 1840 Foi 
marine! s and customs of the ntiln es, see Cook, Duff, Ellis Foi modem statistics, 
see Dosgia/, la Tahiti, Bans, 1815, Notices Colo males, Pans, 188fi, vol n Foi 
the eaily liistoi y of the islands, sco Ellis, Polynesian Re seal dies, London, 1829 , 
Vineondtm Dumoulni and Desgin/, lies Taj, ti, Fans, 18M Foi mission lnstoiy, 
see Voyage of the Duff-, London, 1799 , Ellis , Williams, Missionary Entei prise in. 
the South Sea Islands, Lorfdon, 1839 Foi the French occupation, see Moci enliout, 
Voyage am ties du Gi and Ocean, Fails, 1837 , Vmcciulon Dumoulm and Dcsgiaz , 
I’litcluiul, Polynesian Reminiscences, London, 1806 (A v 11 ) 

TAIWAN. See .Formosa. 

TAJAK, Tajik, or Tausik, a term ongiually occurring m 
tlio Palilavi writings, and explained to mean, fiist, the Aiabs 
m general, then their descendants horn m Persia and else- 
where out o£ Arabia, and, lastly, the Persians m general and 
their descendants born in Turkestan and elsewhere out of 
Persia. Tajak has thus come to be the collective name 
of all communities of Iranian stock and Persian speech, 
wherever found in Central Asia. These are co-extensive 
with the former eastwaid and northward limits of the 
Persian empiie, but, since the ascendency of the Tftrlu 
i aces, they have become the subject clement m Turkestan, 
Afghanistan, Bolth&ia, Kliiva, Kashgana, while still politi- 
cally dominant m BadakhsliAn, Walchan, Darw&z, Kost, 
and Karatdglnn In most of these places the Tajaks, with 
the kindred Galchas, seem to form the bulk of the popula- 
tion, the distinction being that Tajak is applied rather to 
the settled and more civilized lowlandcrs of modern Persian 
speech, (htlvka to the ruder highlanders of Ferghdna, 
Kohisti'm, Waldi&u, ifcc., who speak either aicliaic forms of 
Persian or dialects mtorniodiato between tlio Iranian and 
iSanskritic (Indian) branches of the Aryan linguistic family 
The Tajaks aro thus a settled Iranian people, agriculturists 
m the country, tradora and artisans in the towns, and aro 
essentially “Parsivitn,” that is, men of Persian speech, — this 
term, however, being more specially applied to those of 
AfghAmstdn. But, although mainly of Iranian stock, with 
light complexion and regular features, the Tajaks claim 
Arab descent, regarding tlio district about Baghdad as their 
primoval home, and considering themselves the descendants 
of the Arabs who overran Central Asia in the first century 
of the Flight. At the same time, u it is evident that the 
inhabitants of the greater part of this region (Central Asia) 
must from an early period have come in contact with the 
successive waves of Turkish (Tftrki) and oven Mongol 
population which broke over them ; accordingly wo find 
that, although tlie typo is essentially Iranian, it has under- 
gone a certain modification, . . . face, though obviously 
Persian, is more oblong than that of the Turk, more or loss 
heavy cheeks, thick nose, largo mouth, wiclo forehead, . . 
middle height, powerful frame, and broad shoulders, . . . 
dark hair, but among tho Galchas a few fair poople are 
found ” (Oapt. J. M. Trotter, Jiohhdra, p 169). Tho term 
Tajak must also bo distinguished from Sarte, the lattor 
simply meaning <c traclor ” or “ shopkeeper,” and being 
applied indiscriminately to the settlod as opposed to the 
nomad element, and especially to the urban populations, of 
whatever race, in Central Asia. 1 Tho Tajaks are known as 
TfUa on tho west side of the Caspian (Baku, Lenkoran, &c.). 

TAKA. Sco Nubia. 

TALA VER A pk la Rb ina, a town of Spain, in the 

1 “ QuancI xnx TJsbeg esfc devemx compldtement siklentaire . . . il 
deviant Sarto ; lo mot Sarto n’osfc done paa ubq appellation ethmque” 
(Charles do Ujf&lvy m Bui. Soo, QSogr,, June 1878). But the Tajaks, 
being always settled, were tho first to be known as Sartes ; whence tho 
still prevalent erroneous impression that the word had a racial moan- 
ing, implying an Iranian as opposed to a TfXrki element. Neverthe- 
less there is a certain local etiquette observed in tlio use of the two 
words Tajak and Sarte, embodied in the popular saying: “When a 
stranger presents himself unci oals your bread, oalllum a Tajak; when 
ho is gone you may call him a SarteJ' 
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province of Toledo, is situated on the right bank of the 
Tagus, and on the railway fiom Madud to Caceres, some 
40 miles below Toledo and 64 miles south-east from Madrid 
It was foimerly surrounded by a tuple eircumvallation, 
poitions of which still remain It has no buildings of 
special mteiest, and its commerce and manufactures are 
inconsiderable The population within the municipal 
limits m 1877 was 10,029 

Talaveia is the birthplace (1536) of Manana the lnstonan Well- 
ington oveicame a bupenoi Fiench foice lieie on July 27-28, 1809 

TALBOT, Family of Apart from its achievements, 
this is one of the few families m the English aristocracy 
which traces alike its descent and its surname from the 
Noiman conquoiors of England , and it may really be said 
that theie has hardly been a time dm mg the last eight 
hundred years m which the Talbots have not been of con- 
siderable account m public life Yet m some periods they 
ap peai rather as a potential influence, while at certain 
marked epochs they stand out among the most prominent 
actors m English histoiy The name of Richard Talbot 
occuis m Domesday Book as the holder of nine hides of 
land m Bedfoidshire under Walter Giffard, earl of Buck- 
ingham There is no evidence that he came ovei to Eng- 
land with the Conqueror hnnself-, and, as he did not hold 
of tho king in caipite , it is clear that he was not a leader. 
His son Geoff ley Talbot took part with tho empiess Maud 
against King Stephen But apparently it was another son 
Hugh who continued the line ; of whom it is recorded that 
he held tho castle of Plessi against Henry I for Hugh de 
Gournay, and afterwards became a monk at Beaubec m 
Normandy. His son Richard obtained fiom Henry II the 
lordship of Linton in Hcicfordsliiro, and from Richard I. 
tho custody of Ludlow castle; and Ins descendants for 
some generations appear to have boon wardens of various 
castles on tho borders of Wales. Under Edward II a 
Gilbert Talbot was head of the house, and invaded Scot- 
land in tho king’s company, but afterwards took part with 
Thomas of Lancaster against the king He, howevei, was 
pardoned, and obtained from Edward III a confirmation 
of the grant of the manor of Linton and othei lands to 
himself and his heirs 

His son Richard, who had married a daughter of John 
Comyn of Badenoch, laid claim to certain lands in Scot- 
land in her right, and, when restrained from entering that 
country by land (Edward III having then made an alliance 
with King David), he joined m a successful expedition 
which invaded it by sea in the interests of Edward Baliol. 
Till co years later lie was taken prisoner in Scotland, and 
redeemed for 2000 marks, after which the king made him 
governor of Berwick. Ho took part also m Edward’s 
wars against France, as did likewise his son Gilbeit, who 
succeeded him. At this time the family possessed lands 
m tlie counties of Oxford, Gloucester, Hereford, and Kent, 
and a little later in Berkshire, Wilts, Salop, and Essex. 
Another Gilbert Talbot, grandson of the last, claimed to 
carry tlie great spurs at the coronation of Henry V., and 
had a commission to receive the submission of Owen 
Glondowor and his adherents. He also distinguished 
himself in the invasion of Normandy. He was twice 
married, his second wife being a Portuguese lady, but be 
left no male issue, and was succeeded by his brother John, 
the special hero of the family 

Hitherto the head of the house had borne the name of 
Lord Talbot; but this John, after obtaining by marriage 
the title of Lord Furnivall, was for his distinguished 
actions created earl of Shrewsbury. He made his name so 
terrible in France that for several generations afterwards 
French mothers used to threaten refractory children that 
the Talbots would come if they were not quiet (Brown’s 
Venetian Calendar, ii. 75). He rescued Maine from the 

XXIII. — 4 
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French and took Pontoise ; but Iris own captmo by 
the Maid of Orleans was what piobably discouraged tlie 
English most of all m tkeir disastois beyond sea Ho wa,s 
exchanged for an eminent French pusonoi and a heavy 
ransom besides lie seived also several limes as lieutenant 
of Ireland, and in 1440 was created eail of Wexford and 
of Waterfoidj m addition to tlie title of Bin ewsbury, which 
had been confcirod upon linn m 1412. Ho died m 1453, 
m an unsuccessful expedition for the recovery of Gtuonno, 
which had lately submitted to the Fiench. His son John, 
Viscount Lisle, was slain along with him m the same fatal 
battlo. 

But, besides Ins martial exploits which live in history, 
this John claims somo attention for his family alliances 
His first wife Maud, a granddaughter of Thomas, Lord 
Fumivall, brought him the castle of Sheffield as pait of 
her inheritance, and lio was accordingly summoned to 
parliament in the days of Henry IV. as John. Talbot of 
Ilallamslriro, otherwise Loid Em ui vail, more than thirty 
years before he was made earl of Shrewsbury The 
property remained m tlie hands of his descendants, and 
became a favourite residence of tlio family during tlio 
whole of the Tudor ora, and, but for the death in HUG of 
Gilbert, seventh earl of Bln ewsbury, without male issue, it 
lias boon remarked by Hunter that Sheffield might have 
remained much longer a oentio of feudal magnificence 
rather than ol ootntnoroo and manufactures. The second 
wife of John, earl of Shrewsbury, was Margaret, the eldest 
of throe daughters of Richard Beauchamp, carl of War- 
wick, by kin second wife, a daughter of Thomas, Lord 
Berkeley By her ho obtained a third part of the Berkeley 
pioporty; and, though she did not become the mother of 
a lino of etuis, her oldest son, Jolm Thibet, was created 
Viscount Lisle, and it was ho who fell along with Ins 
father at the disastrous battle of Ohatillon in Gascony. 
Ills son Thomas, who inherited the title of Viscount Lisle, 
was also slain at the early ago of twenty-two m a feudal 
contest with Lord Berkeley, arising nut of a dispute as to 
the possession of Beikolcy castle, at Nibley Green, near 
Wolton under- Edge, March 20, 1-1 70; and the Idle was 
afterwards conferred on Edward Grey, the husband of ono 
of his two sisters. 

Jolm, the second earl of Shrewsbury, was the first carl’s 
son by Iris first wifo. Ho had boon knighted at Leicester 
in 1*120 along with tlio infant king Henry VI., had served 
in the wars of France, and been made chancellor of Ireland 
during his father’s lifetime, when lie was only Lord Talbot. 
Afterwards he was made lord high treasurer of England, 
and in 1459 was rewarded for his services to the house of 
Lancaster with a grant of 100 marks a year out of the 
lordship of Wakefield, forfeited by Richard, duke of York. 
But next year ho and his brother Olmstopher wore slain 
at tho battlo of Northampton, fighting in the cause of 
Henry VI. His son John succeeded him, and then Ids 
grandson Goorgc, who fought for Henry VII. at Bioko, 
and whom King Henry VII L sent as his lieutenant 
against the rebels in that most formidable insurrection, 
tlio Pilgrimage of Grace. But perhaps the thing which 
most redounds to Iris credit is tho humanity with which 
(as related by Cavendish) ho received tho fallen Cardinal 
Wolsoy into his house at Bhofiiold when he was on Iris way 
up to London as a stale prisoner, anil endeavoured to 
remove those gloomy anticipations of Iris fate which in 
fact brought on his last illness. 

Francis, the fifth earl, took a lending part in tho 
invasions of Scotland under Henry VIII. and Edward 
VL, and was ono of the two peers who alone opposed tho 
bill for abolishing the pope’s jurisdiction under Elizabeth, 
His son George, who succeeded, was tho earl to whom tho 
custody of Mary Stuart was committed, hia dedicate and 
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onerous task being rendered all tlio moro difficult for hurt 
by tho intrigues of Ins hold, ambitious second wife, Boss of 
llardwiek, the builder of Chats woitli, who bad marnod 
three husbands bofoio her union with him Two sons of 
this last eail succeeded ono another, and tho titlo then 
devolved, for want of male issue, on the lineal descendants 
of Sir Gilbert Talbot of Grafton in Worcestershire, third 
son of John, tlie second eail. This Su Gilbert had fought 
for Ileniy VII. at P>osworth, where ho was seveioly 
wounded, was knighted on tho field, and was throughout 
ono of tho first Tudor’s most ti usted councillors. Ho 
fought also at Bloke against tlio insurgents with Lambert 
Simnol, was made a knight banneret, governor of Calais, 
and lord chamberlain 

Tho ninth eail, George, descended from this Gilbert, is 
not distinguished by any pi eminent actions. Ho died 
unmarried, and lus brother, who fallowed next, was 
succeeded by lus gtandson Francis, dually memcnablo for 
his unhappy fato. ITis second wife, a daughtoi of tho 
eail of Cardigan, was seduced by the duko of Buckingham, 
whom tlio outraged husband challenged to a duel. The 
countess, it is said, was piosent at the scene, and held 
Buckingham’s liorso m the disguise of a page, saw her 
husband killed, and then clasped her lover m her arms, 
receiving blood-stains upon her dress from the embrace. 
Charles, tho twelfth eail, son of this unfmlmmlo nobleman, 
was raised by William HI. to tho dignity of a duke for 
his important diplomatic services, 1 1 is position in those 
slippery times was altogether exceptional. Abandoning 
tho religion of his ancestors ho became a Protestant, wan 
ono of tho seven who signed the invitation to William of 
Orange to come, over, and was continually consulted by 
linn on state affairs after ho became king. Yet, being 
apparently of a very sensitive disposition, lie seems to huvn 
at times repented what ho had done, and even corresponded 
with James at Bfc Germain ; yet again, in times of danger, 
ho was as ready as ever to stake his life and fortunes in 
the servieo of his country to preserve tho new settlement. 
K was apparently his extreme sensitiveness that caused 
him to be spoken of as “tho king of hearts.” In Iff 04 
he was created marquis of Alton and duko oF Shrewsbury, 
but as he loll no son these titles died along with lum, ami 
tlie earldom ol Shrewsbury devolved oti his cousin Gilbert, 
a Roman Catholic priest. 

From this time the direct line of Bit* Gilbert Talbot of 
Grafton began to fail. A nephew throe times succeeded 
to an uncle, and then tho titlo devolved upon a cousin, 
who died unmarried in 1856. On tho death of this cousin 
the descent of the title was for a short time in dispute, and 
the lands were claimed for the infant son of tho duke of 
Norfolk under the will of tho last carl ; but tho courts 
decided that, under a private Act obtained by the duko of 
Shrewsbury in tho sixth year of George I., tho title and 
estates must go together, and tho true successor to tho 
earldom was found in Earl Talbot, tho head of another 
lino of tho duscondants of Sir Gilbert Talbot of Grafton, 
sprung from a second marriage, of Kir Gilbert’s son, Bir 
John Talbot of Albrigbton. Tho head of this family in 
tho beginning of tho last century was a dtvino of some 
mark, who died bishop of Durham in 1730, His son 
Charles, who filled tho office of lord chancellor, wan 
created Baron Talbot of Ilonsol in Glamorganshire in 
1733 ; and Iris son again was advanced to tho dignity of 
Earl Talbot in 1 TGI, to which was added that of Baron 
Dynovor in 1780. Then succeeded a nephew, who wan 
also created Viscount Ingestre, and assumed by royal 
licence tho sumamo of Chotwynd before Talbot, from Iris 
mother, 

Tho Karl Talbot who successfully claimed tho Shrews- 
bury titlo (as tho eighteenth earl) was the present earl’s 
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gianclfafcher, and all the titles just mentioned have been 
united m lus lme ever since (j ga ) 

TALBOT, William Henuy Fox (1800-1877), a dis- 
coveier in photography, was the only child of William 
Davenport Talbot, of Laycock Abbey, Wilts, and of Lady 
Elizabeth Fox Strang ways, daughtei of the second eail of 
Ochester. He was horn in Februaiy 1800, and educated 
at Harrow and at Tunity College, Cambridge, where lie 
gained tho Poison prize m 1820, and giaduated as twelfth 
wrangler in 1821 Fiom 1S22 to 1872 he frequently 
communicated papers to the Loyal Society, many of them 
on mathematical subjects. At an early period he had 
begun his optical lesearchos, which were to have such 
important results m connexion with photography. To 
the Edinburgh Journal of Science m 1820 he contubuted 
a paper on “ Some Experiments on Coloured Flame ”, 
to tho Quarterly Journal of Science in. 1827 a paper on 
“Monochromatic Light ”, and to tho Philosophical Maga- 
zine a number of papers on chemical subjects, including 
one on “Chemical Changes of Colour.” Before Daguerre 
exhibited m 1839 pictures taken by tlio sun, Talbot had 
obtained similar success, and as soon as Daguerre’s dis- 
coveries woro whispciod communicated tho results of lus 
experiments to the Loyal Society (see Photography, vol, 
xvm. p 821). Tn 1811 ho made known his discovery 
of tho ealotypo piocoss, but after tho discovery of tho 
collodion process by Scott Aicher, with whom ho had a 
lawsuit in roJoronco to his patent rights, ho relinquished 
this held of inquiry. For liis discoveries, the narrative 
of which is detailed in his Pencil of Mature (1811), he 
received in 1812 tho modal of tho Loyal Society. While 
engaged m lus scientific researches ho devoted a consider- 
able portion of his time to aichtuology, and this field of 
inquiry latterly occupied his chief attention. Besides 
reading papois on those subjects before tho Royal Society 
of Literature and tho Society of Biblical ArehaioLogy, ho 
published Jlcnnes, or Classical and Antiquarian Xic&mrclm s 
( 1838-39), and Illustrations of the Antiquity of the Pooh 
of Genesis (1839). With Sir Henry ltawlinaon and Dr 
iluioka ho shares tho honour of having boon one of the 
first decipherers of the cuneiform inscriptions of Nineveh. 
Ho was also tho author of English Etymologies (1846). 
Ho died at Laycock Abboy, J.7tli September 1877. 

TAL(J. See Ujsolouy, vol. x. p. 228, and Mineralogy, 
vol. xvi. p. 411. 

TALC 1 A, a town of Chili, capital of tho province of 
Talou, is situated on tho Claro, a tributary of the Maulo, 
nearly duo south of Santiago, with which it is connected 
by rail. Tho town has a lye emu. and some woollen manu- 
factures (especially of “ ponchos”). In J 876 the population 
numbered 17,190, and in 1880 about 19,000. 

TALENT. See Numismatics, vol. xvii. p. G31. 

TALES aro, in tho usual acceptance of the word, ficti- 
tious narratives, long or short, ancient or modern. In this 
article “tale” is used in a stricter souse, as equivalent to tho 
tier man “ Volks-nuirchen” or tho French “cento popnlaire.” 
Thus understood, popular tales mean the stories handed 
down by oral tradition from an unknown antiquity, 
among savage aud civilized peoples. So understood, 
popular tales are a subject in mythology, and indeed in 
the general study of tho development of man, of which, the 
full interest and importance is scarcely yet recognized. 
Popular tales won their way into literature, it is true, at a 
very distant period. The Homeric epics, especially tho 
Odyssey, contain adventures which are manifestly parts 
of the general human stock of popular narrative. Other 
examples are found in the Eigveda , and in the myths which 
wero handled by tho Greek dramatists. Collections of 
popular tales, more or loss subjected to conscious literary 
treatment, are found in Sanskrit, as in the work of 
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Somadeva, whoso Kathd Sant Sdgara , or “ Ocean of the 
Sti earns of Story,” has been translated by Mr Tawney 
(Calcutta, 1880) The Thousand and One Nights ( q.v ) 
are full of popular tales, and popular tales are the staple 
of the mediaeval Gesta Romanoruni , and of the collections 
of Strapaxola and other Italian conteurs In all these and 
similai gatherings the story, long cucnlated from mouth 
to mouth among the people, is handled with conscious art, 
and little but tlie geneial outline of plot and character of 
incident can be regarded as original. In the Utsto%res ou 
Contes du Temps Passe of Peirault (Elzevir, Amsterdam, 
1697, the Parisian edition is of the same date) we have 
one of the earliest gatherings of tales which were taken 
down m then nuisery shape as they were told by nuises 
to children. This at least seems probable, though M. 
Alfred Maury thinks Penanlt diew from liteiary souices. 
Peirault atfributed the composition to his son, P. Darmau- 
cour, at that time a child, and this pretext enabled him to 
give his stories in a simple and almost popular guise In 
the dedication signed by tho boy, Penault offers lemarks 
which really do throw a certain light on the origin and 
characteristics of “marchen.” Ho says, “Ils renferment 
tons une morale tr6s sensee . . . . et donnent une image 

do ce qui se passe dans les momdres families, oii la louable 
impatience d’instruiro les enfans fait imagmer des histoires 
dtSpourvtles de raison pour s’aecomoder h ces monies enfants, 
qui n’en out pas encore.” It seems that popular tales in 
many cases probably owe their origin to the desiro of 
enforcing a moral oi practical lesson. It appears that 
their irrational and “infantile” character — “ depourvtl.es 
do laison ” — is derived from their origin, if not actually 
among children, at least among childlike peoples, who have 
not arrived at “raison,” that is, at the scientific and modern 
conception of tho world and of the nature of man. 

Tlio succors of Perrault's popular talcs brought the 
genre into literary fashion, and the Comtesse cl’Aulnoy in- 
vented, or in some cases adapted, “contes,” which still retain 
a great popularity. But tho precise and scientific collec- 
tion of tales from tho lips of the people is not much earlier 
than our century. Tho chief impulse to the study was 
given by tho bi others Grimm. The first edition of their 
Kinder- und Ifaus-Marehen was published m 1812. The 
English reader will find a very considerable bibliography 
of popular tales, as known to the Grnnms, m Mrs Alfred 
Hunt’s translation, Grimm’s Household Tales, with Notes 
(London, 1884) “ How unique was our collection when it 

first appeared,” they exclaim, and now merely to enumerate 
the books of such traditions would occupy much space. 
In addition to the march en of Indo-European peoples, the 
Grimms became acquainted with some Malay stories,, 
some narratives of Bechuanas, Negroes, American Indians, 
and Finnish, Esthoman, and Magyar stones. Thus tho 
Grimms' knowledge of non-European marchen was extremely 
slight. If enabled them, however, to observe the increase 
of refinement “in proportion as gentler and more humane- 
manners develop themselves,” the monstrosities of Finnish 
and Led-Indian fancy gradually fading m the narratives 
of Germans and Italians. The Grimms notice that tho 
evolution of popular narrative resembles tlie evolution of 
tho art of sculpture, from the South-Sea idol to the frieze 
of the Parthenon, “from the strongly marked, thin, even 
ugly, but highly expressive forms of its earliest stages to 
those which possess external beauty of mould,” Since tho 
Grimms’ time our knowledge of the popular tales of non- 
European races has been greatly enriched. We possess 
numbers of North-Ameriean, Brazilian, Zulu, Swahili, 
Eskimo, Samoan, Maori, Kaffir, Malagasy, Bushman, and 
even Australian marchen, and can study them in compar- 
ison with the stories of Hesse, of the West Highlands of 
Scotland, of Scandinavia. 
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Wlule Uio popular romances of races of all colours must 
bo examined together, another element in this subject is 
not less important It had probably been often observed 
before, but the fact was bi ought out most vividly by 
Yon Halm (Gnechische und albanesisvhe 31 air hen, Loipsie, 
186 i), that the popular tales of European, races turn 
on the same incidents, and display the samo succession 
of situations, the same eliaracteis, and the same plots, 
as are familiar m the ancient epic literature of Greece, 
India, Germany, and Scandinavia The epics are cither 
fully-dovolopod marchon evolved by the literary genius of 
poets and saga-mou, or the marchon. aic degenerate and 
broken-down memories of the epics and sagas, or pci haps 
there may bo examples of both processes. Tlie second 
view, — namely, that the popular tales are, so to speak, the 
scattered grains of gold of which the epic is tlio original 
“pocket” or “placer,” — the belief that the nmrehen aro 
tlio detritus of the saga, — was for a long time pic valent 
But a variety of arguments enforce the opposite conclusion, 
namely, that the mat chon aie essentially earlier in char- 
acter than the epic, which is tlio final foim to winch they 
have been wrought by the genius of Ilomcr or of some other 
remote yet cultivated poet. 3 f this view bo accepted, the 
evolution of mnrehou and of certain myths has passed 
through the following stages : — 

(1) The populai tale, as current among the unculti- 
vated peoples, such as Iroquois, Zulus, Bushmen, Hainoans, 
Eskimo, and Samoycdes. This tale will rellect tlio mental 
condition of rude peoples, and will be full of monstrous 
and miraculous ovonts, with an absence of reason proper, 
as Barrault says, “ a coux qui then ont pas encore ” At tlio 
samo time the tale will very probably enforce some woial 
or practical lesson, and may even appear to have been 
invented with this very purpose, for man is everywhere 
impressed with the importance of r< nuhtcL 

(2) Tlio samo tale — or mtlicr a series of incidents and 
a plot essentially the same — as it is discovered surviving 
in the oral traditions of the illiterate peasantry of European 
races Among thorn the monstrous element, the ferocity 
of manners observed in the first stage, will bo somewhat 
modified, but will bo found most notable among tlie 
Slavonic tribes. Nowhere, oven in German and Scottish 
marchon, is it extinct, cannibalism and cruel torture being 
favourite incidents. 

(3) The samo plot and incidents as they exist in the 
heroic epics and poetry of the cultivated races, such as 
the Homeric books, the Greek tragedies, tlio Oyelic poets, 
the Kalewala of the Finns, certain hymns of tlio lliyvedu, 
certain legends of tho Brahman as, tlio story of tho 
Volsiuigs, — in those a local and almost historical character 
is given by the introduction of names of known places, and 
the adventures arc attributed to national heroes, — Odys- 
seus, (Edipns, Sigurd, Wainamoinon, Jason, Pururavas, and 
others. The whole tone and manners aro nobler and more 
refined in proportion as tho literally workmanship is more 
elaborate. 

This theory of tho origin of popular talus in the fancy 
of peoples in the savage condition (see Mythology), of 
their survival as marchon among the peasantry of Indo- 
European and other civilizod races, and of tlioir transfigu- 
ration into epics, coaid only bo worked out after tho 
discovery that savage and civilized popular tales aro full o£ 
close resemblances. These resemblances, when only known 
to exist among Indo-European peoples, were explained ns 
part of a common Aryan inheritance, and as tho result of 
a malady of language. This system, when applied to 
myths in general, has already been examined (see Mytho- 
logy). According to another view, marchon everywhere 
resemble each other because they all arose in India, and 
have thence been borrowed aud transmitted. For this 


theory consult Benfey’s Panchatcintra and M. Cosqmnh 
Conies de Lorratnc (rans, 1SSG). In opposition to the 
Aryan theory, and tho theory of borrowing from India, 
the system which is hcic advocated regards popular tales 
as kaleidoscopic arrangements of comparatively few situa- 
tions and incidents, which again aro naturally devised by 
the oaily fancy Among these incidents may bo men- 
tioned, first, kinship and mtotniamago between man and 
tho lower animals and even inorganic phenomena. Thus 
a gill is wooed by a frog, pumpkin, goat, or beai, or 
elephant, m Zulu, Scotch, Walachian, Eskimo, Ojibway, 
and German marchon This incident is based on tho lack 
of a sense of difference between man and the things in (ho 
world which is prevalent among savages (see Mythology) 
Other incidents familiar an our nursoiy tales (such as 
£ ‘ Cinderella ” and “Puss m Boots”) turn on tlio eaily 
belief m mctanioipliosis, m magic, in ineudly or protecting 
animals (totems or beast manitous). Others depend cm 
tlie early xn'evaleuco of cannibalism (compare Grimm, 17, 
“The Juniper Tree”) Tins recurs in the mad song of 
Grolclion in PauU, concerning which a distinguished 
student wiites, “ This ghost of a ballad or rhyme is my 
earliest romombxance, as eiooncd by an old Bast-Lolluan 
nurse.” (Compare Chambers’s Popular Ph ymes of Rtot- 
i haul, 1870, i>* *19 ) Tlio same legend occurs among the 
Bcchuanas, and is published by Casalis. Yet another 
incident spiings from tho taboo on certain actions between 
husband aud wife, producing tho story of Cupid and Psycho 
(see Lang’s Custom and Myth, 1881, p. 6i). Once more, 
tho custom which makes the youngest child the heir is ill us 
tinted in the marchon of tho success, despite the jealousy 
of the elders, of Cmderolla, of tho Zulu prince (Callaway’s 
Tales fiovi the Jmazulu , pp. 0*1, Gfi), aud in countless 
other marchon. In other cases, as in the world-wide 
marchon corresponding to tho Jason epic, wo seem in 
presence of an early romantic invention, — how* diffused it 
is difficult to imagine. Moral lessons, again, are inculcated 
by tho numerous tales which turn on tho duty of kind- 
ness, or on tho impossibility of evading fate as announced 
in piophoey. In opposition to the philological explanation 
of tho story of CEdipus as a nature-myth, this theory of 
a collection of incidents illustrative of moral lessons is 
admirably set forth in Pi of. Chuparetti’s Kdipo e la 
Mitoloc/la Comparata (Pisa, 18C7) 

On a general view, then, tho stuff of popular tales is a 
corfcain number of incidents and a certain act of combina- 
tions of those incidents. Their strange and irrational 
character is duo to their remote origin in the fancy of men 
in tho savage condition; and their wide distribution is 
caused, partly perhaps by oral transmission from people to 
people, but more by the tendency of the early imagination 
to run everywhere in tho same grooves. The narratives, 
in tho ages of heroic poetry, are elevated into epic song, 
and in the Middle Ages they were even embodied in 
legends of the saints. This view' is maintained at greater 
length, and with numerous illustrations, in the introduction 
to Mrs Hunt’s translation of Grimm’s Kinder- mid 1 Intis 
Marcher, t, and in Custom and Myth, already referred to. 

A complete bibliography of tho literatim* of popular tales would 
fill many pages Tho reader who is curious about savage popular 
talcs may turn to Thoul'a Kaffir Falk Lure, (2d od., Loudon, 
1880): Callaway’s Nursery Tales of the Atmzula (London, 1808); 
Schoolcraft’s At git Researches ; Gill’s Myths and Tales if the Roulh 
Paafc ; Be ti tot’s Traditions Indicnnes (1886) ; SUortkud’s Mauri 
Religion and Mythology (London, 1882) j Tho South Afrimti Folk 
Lore Record; the Folk Lore Record (London, 1879-85, Malagasy 
stories); Rink’s Tales and Traditions of the Eskimo; BU-ek m 
Hottentot Tates and Fables (London, 1864); Castlin’* SamayetUsehc 
M dr then ; and Inland's Algonquin Legends (London, 1884). Far 
European tales, the bibliography in the translation of Grimm 
already referred to may bo used, and the Maisonnouve collection, 
Lee Literatures populaires may bo recommended. The names of 
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Licbrecht, Kolilev, Dasent, Halbtou, lSTigia, Cosqum, Afana&ief 
Gauloz, Sc! allot, may seiva as duos tlnougli tlio enchanted foiest ot 
tlxo nursery talus ol Emopo (A L ) 

TALFOURD, Sib Thomas Noon (1795-1S54), was at 
orico eminent as a lawyer, as a writer, and as a member of 
a bulliant and polished society He had the faculty of 
vanning fi iendships , so sympathetic indeed was his nature 
that he unconsciously biassed many of the most acute 
among Ins acquaintances towards an estimate of Ins genius 
as an author — more especially as a diamatist — hardly 
commensurate with what more impartial criticism has 
decided to bo Ins just mood of praise But, though even 
his most excellent woik in literature has now ceased to 
be generally cared for, Ins poetry must always be inter- 
esting to the litcraiy student. 

The son of a brewer in good circumstances, Talfourd 
was 'bom on January 26, 1795, at Doxey, near Stafford 
(womo accounts mention Heading) Ho received his early 
education, first at an institution noar Hendon, and later 
at the Reading grammar-school under Dr Yalpy Here, 
it is said, ho acquired lus taste for dramatic poetry, pics- 
sumably wider tlio guidance of Dr Yalpy. At the ago of 
eighteen the lad was sent to London to study law under Mr 
Olutty, the special plcadei Daily m 1821 ho joined the 
Oxford circuit, having been called to tho bar at the Middle 
Temple in Fobruaiy of that year, When, fourteen years 
later, ho was created a serjeant-at-law, and when again lio 
in. 1819 succeeded Mr Justice Coltman as judge of the 
Com l of Common Ideas, ho attained those distinctions 
more pei haps for tho zeal and laborious care which lie 
invariably displayed in his conduct of the cases confided to 
him Ilian on account of any bullianco of forensic talent or 
of any marked intellectual subtlety. A parliamentary life 
had always had an attraction for him, and at tho general 
election in 1885 ho was returned for Reading This seat 
ho retained for close upon six years, and he was again 
returned in 1847 In tho House of Commons ho was no 
more ornamental member. Those efforts of his which have 
most interest for us of later date wore mado on behalf of 
the rights of authors, for whose bonofit he introduced the 
International Copyright Bill ; his speoch on this subjoct 
was considered the most tolling mado in tho House during 
that session. Tho bill met with strong opposition, but 
Talfourd had the satisfaction of seoing it uLtinmtoly pass 
into law in 1842, albeit in a greatly modified form. 

At the period of his elevation to tho bench ho was 
created a kmght, and thcneeforwaid lus life was, in tho 
intervals of lus professional labom s, devoted to scholarly 
and literary pursuits. From Ids school days ho had enter- 
tained dreams of attaining ominonco as a writer ; and to tho 
last ho remained a diligent student of hteraturo, ancient 
and modern. During his early years in London Talfourd 
found himself forced to -depend — in groat measure, at least 
— upon his literary oxertions Ho was at this period on 
tho staff of tho London Magazine, and was an occasional 
contributor to tho Edinburgh and Quarterly roviows, tho 
New Monthly Magazine, and other periodicals ; while, on 
joining the western circuit, lio acted as law reporter to 
The Times. His legal writings on matters germane to lit- 
erature are excellent expositions, animated by a lucid and 
sufficiently telling, if not highly polished, style. Among 
the best of those are his article c< Qn tho Principle of 
Advocacy in tho Practice of the Bar” (in tho Law Magazine, 
January 1846) j his Proposed New Law of Copyright of the 
Highest Importance to Authors (1838) ,* Three Speeches de- 
livered in the House of Commons in Favour of an Extension 
of CopyrigH (1840) ; and his famous Speech for the De- 
fendant in the Prosecution, the Queen v. Moocon, for the 
Publication of Shelley's Poetical Works (1841). 

But Talfourd cannot be said to have gained any position 


- T A L 29 

among men of letteis until the production of his tragedy 
Ion, which was privately printed m 1835, and produced 
in the following year at Covent Garden theatre The 
tragedy was also well received m America, and. it met with 
the honour of reproduction at Sadler’s Wells m December 
1861 This dramatic poem, its authoi’s masterpiece, turns 
upon the voluntary sacrifice of Ion, lcmg of Aigos, m re- 
sponse to the Delphic oracle, which had declared that only 
with the extinction of the reignmg family could the pre- 
vailing pestilence incurred by the deeds of that family be 
removed As a poem Ion has many high qualities The 
blank verse, if lacking the highest excellence, is smooth 
and musical, and the lines are fiequently informed with the 
spmt of genuine poetry ; tlie character of the liigh-souled 
son of the Argive king is finely developed, and the reaclci 
is affected thioughout by that same sense of the relentless 
woildng and potency of destiny which so markedly distin- 
guishes the wiitmgs of the Greek dianiatists 

Two yeais later, at the Haymailcet thoatie, The Athenian 
Captive was acted with moderate success In 1839 Glen- 
coe, or the Fate of the Macdonalds, was pnvately printed, 
and m 1840 it was produced at the Haymaiket, but this 
home drama is indubitably much mfeiior to Ins two classic 
plays The Castilian (1853) did not excite a tenth part of 
the interest called forth by Ion Before this he had pro- 
duced various prose writings otliei than those aheady re- 
ferred to, — among them his “ Iiistoiy of Greek Litera- 
ture,” in tlio Encydoptxdia Metropohtuna 

Besides the honoui of knighthood and liis vauous legal 
distinctions, Talfourd hold the honoiaiy degree of DCL. 
from the univoi&ity of Oxford He died m court dunng 
the peifonnanco of Ins judicial duties, at Stafford, on 
March 13, 18.54 

In addition to tlio writings above-mentioned, Talfoiud was tlio 
author of The Letteis of Ghailes Lamb, with a Sketch of his Life 
(1837); Recollections of a Fust Vuit to the Alps (1841); Vacation 
Humbles and Thoughts, computing recollections of tliieo Conti- 
nental tours in tlio vacations of 1841, 1842, and 1843 (2 vols., 1844) ; 
and Final 3Ic»iorials of Charles Lamb (1849-50). 

TALISMAN. See Amulet. 

TALLAGE, or Talliage (from the French tailin ' , i e , 
a part cut out of the whole), appears to have signified at 
first a tax in general, but became afterwards confined m 
England to a special form of tax, tlio assessment upon cities, 
boroughs, and royal demesnes— m effect, a land tax. Like 
Scutage (q v ), tallage was superseded by the subsidy sys- 
tem in tho 14th, century. The last occasion on which it was 
levied appears to be the year 1332 The famous statute 
of 25 Edw. I. (in some editions of the statutes 34 Edw. I.) 
De Tall agio non Concedendo, though it is printed among 
tlio statutes of tho realm, and was cited as a statute m 
the preamblo to the Petition of Right m 1627, and by Bio 
judgoa in John Hampden’s case in 1637, is probably an 
imperfect and umutlioritative abstract of the Confirmatio 
Cartarum, The first section enacts that no tallage or aid 
shall bo imposed or levied by tho king and his hoirs with- 
out tho will and assent of the archbishops, bishops, and 
other prelates, the earls, barons, knights, burgesses, and 
other freemen in the kingdom. Tallagiwm facere was the 
technical term for rendering accounts m the exchequer, the 
accounts being originally kept by means of tallies or 
notched sticks. The tellers (a corruption of talliers) of the 
exchequer were at one time important financial officers 
The system of keeping the national accounts by tallies was 
abolished by 23 Geo. Ill c. 82, the office of teller by 57 
Geo. Ill c. 84. 

TALLEYRAND DE PLRIGORD, Charles Maurice 
(1754-1838), created by Napoleon a prince of the empire 
under the title of the Prince do Bbnbvent, was born at 
Paris on 2d February 1754. His father, who was of a 
younger branch of the princely family of Chalais, was an 
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officer in tlio army of Loins XV., and his mother, also of 
noble family, was a mombci of the loyal household at Ver- 
sailles. An accident in infancy rendered Talleyrand lame 
for life, and changed his wholo career His upbringing was, 
in accordance with the fashionable heartlessness of the day, 
entirely left to strangers , and while a boy he was, m con- 
sequence of lus lameness, formally deprived by a council do 
famille of his rights of primogonituie, — his younger brother, 
the Oomte d’Archambaud, taking Ins place ; and ho was 
destined for the church lie keenly felt tlio blow, but was 
powerless to avert it , and ho used his enforced piofession 
only as a stopping-stone to his ambition, always despising 
it, and coolly and defiantly forsaking it when lie found it 
an embarrassment. 

When ho was removed fiom the country he was sent to 
ike College d’JIarcouit, where he speedily distinguished 
himself; and in 1770, when sixteen years of nge, lie 
became an inmate of the Riiminaire do Rt Rulpice, his 
education being completed by a corn so in the Sorbonne 
Much as Talleyrand despised tlio church as a career, he 
never ceased highly to appreciate theology as a training, 
and ho publicly testified to its value to the statesman and 
specially to the diplomatist. While achieving distinction 
as a student, he carefully cultivated such society as might 
promote his advancement; and it was in the circle of 
Madame du Barry that his cynicism and wit, ropoiiod by 
her to the king, gained him the position of abbd. To his 
arts of manner wore added, not only his advantages of 
birth and scholarship, but a ponotrating judgment of men 
and affairs, a subtle audacity, and a boundlessly selfish 
ambition. As early as 1780 wc find this (Me inahjrc hd 
to have reached the important position of " agent general ” 
of the l<kcn oh clergy. Tits ability and his flagrant 
immorality alike rendered him a marked man, and the 
latter did not prevent his appointment, in accordance 
with his father’s dying request to tho king, as bishop of 
Autnn in January 1 THO. The clergy of his own diocese 
immediately elected him a member of the stales general; 
and lie delivered before his constituents ono of the most 
remarkable sj medics which tho crisis produced, containing 
a sagacious and statesmanlike programme of tho reforms 
which the condition of Franco demanded. 1 In thus entered 
the assembly as ono of its leaders. 

Tho statos-gon oral liad hardly met ore Talleyrand’s influ- 
ence was called into play, lie successfully urged the 
clergy to yield to tho demand of tho commons that tho 
three estates should meet together; and tho nobles could 
thereafter only follow the example thus sot On the 
quosLion of the extent of tlio assombly’s authority 1m again 
sided with the popular loaders. As a financier of great 
foresight and power ho soon boramo justly celebrated; 
and his position in, tho assembly may bo anti mated by his 
appointment as ono of a committee of eight to frame tho 
project of a constitution. All Ins previous success os wore, 
however, oclipsod by the daring with whic.li ho attacked 
tho rights and privileges of his own order. Ho had 
seconded the proposals that tho clergy should give up their 
tithes andjilate for the benefit of tho nation, and on 10th 
October 1789 he himself projiosod a scheme whereby tho 
landed property of the church should be confiscated by the 
state. On 2d November, after violent debates, bis project 
was carried, and the old clergy thereafter ranked him as 
an enemy. But his general popularity so much increased 
that he was charged by the national assembly to prepare a 
written momoir m defence of its labours ; and tho mani- 
festo, read on February 10, 1790, was received with groat 
approval throughout the country. On the 16th he was 
elected president of the assembly for the usual brief term. 
On various subjects he was now looked up to as an 
authority,-— on education, on electoral and ecclesiastical 


Y E A N D 

reform, on banking, and on general finance His career as 
a diplomatist had not yet begun. 

On July 14, 1790, Talleyrand, at the head of 300 cloigy, 
assisted at the tele m the Champ de Mars m commcraoia- 
lion of the fall of the Bastille, and publicly blessed tho 
great standaid of Franco By tins time, liowovoi, tho 
dispute as to the civil constitution of the cleigy had broken 
out, tho decision of tho assembly being resisted by tlio 
king, backed by the pope When m November tho king 
yielded, Talleyi and boldly took the requited oath, only two 
bishops following lus example Now bishops were elected 
by the assembly, and these lie, in open defiance of the 
church, consecrated In the end of April 1791 ho was 
suspended fiom his functions and excommunicated by the 
pope. Without a moment’s hesitation Talleyrand aband- 
oned his profession, winch ho never afterwards resumed 
Ho had been false to its vows, and had scandalized it by 
his shameless life It was only m the preceding February 
that lie liad, in declining nomination for the archbishopric 
of Paris, felt, indiscreetly enough and contiary to Ins usual 
practice, the necessity of writing to tho Momfnty a hypo 
critical confession of his gambling propensities, slating 
lus gains at 30,000 francs Although in 1804 the excom- 
munication was recalled, it was nearly half a century after 
Ins first act of defiance ere lie became personally reconciled 
to tho church, and then only when he was at the point of 
death. 

On purely political lines, however, Talleyrand’s career 
became more and more celebrated In the beginning of 
the same month of April 1791, his friend Mirabeau having 
just died, he was appointed to snrcml him as a director 
of tho depat huenl of Paris, a position which still further 
increased his lnlhtence m the circles of the metropolis. 
On the flight, of the king in June, Talleyrand leaned at 
find. and cautiously towards the duke, of Orleans, but finally 
declared for a constitutional monarchy with Louis XVI. 
siiU cm the throne. Ere tho constitutional assembly 
brought its existence to a close on LI 111 September, lie 
unfolded before it his magnificent scheme of national 
education, which, in the words of Sir Henry Bulwer, 
“having at one extremity the communal school and at 
tho other the Institute, exists with but slight alterations at 
this very day.” The assembly lm<l voted that none of its 
members should bo members of tho new legislative body, 
so that Talleyrand was free, besides, events were hurrying 
on with strange and critical rapidity ; and Talleyrand left 
Franco for England, ranching London in tho and of 
January 1792. With this visit his diplomatic career may 
be, said to 3ia\'o begun, 

lie was not formally accredited, but had m his pocket 
an introduction to Lord Grenville by Delessart the foreign 
minister ; the king himself was aware of his mission, tho 
ostensible object of which was to conciliate England, 
Talleyrand fur his part shared tho ulterior views of 
Narbonnc, the minister of war, that it would be for the 
advantage of his country to divert its energies, which were 
morbidly directed to its internal troubles, into another 
channel, and to precipitate an Austrian war. Although 
received well in London society, ho found the want of 
official credentials a fatal obstacle to his diplomatic nego- 
tiations, and ho returned to Paris, whence fin was almost 
immediately again despatched to tho English court under 
much more favourable conditions. Ho was nominally only 
attendant with Be Chauvelin, the minister pi eni|>otcntiary, 
but he was really tho head of the embassy, and ho carried 
with him a letter of Louis XVI. to Georg© HI. At this 
time, indeed, Talleyrand's relations with Louis wore very 
close, — far closer than ho afterwards cared or dared to 
avow. All, however, was of no avail The startling 
course of the Revolution made the English look askance 
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upon Ins mission, and lie returned baffled to Paris, wlieie 
lie ai rived shortly before the coup d'etat of the 10th of 
August. But this place, where his wanest manoeuvres 
were outdone by the rapidity of the popular movements, 
and where at any turn, of a flans he might lose his head, 
was not to his liking , and by the middle of Septembei 
ho is foi the tlmcl time m London It is cliaiactenstic 
of the man — of the dexterity as well as audacity of Ins 
inti igue— that ho who had hut shortly before earned with 
hnn a lottcr of favour fioni Louis XVI was, now that 
loyalty was abolished, the bearer of a specific passport — 
“going to London by our orders” — under the hand of 
Danton Equally characteristic is the express falsehood 
with winch he opens las negotiations • he writes at once 
to Lord Gienville, “ I have at this time absolutely no land 
of mission m England ” — lie was selling Ins library and 
seeking repose. His courtesies were not letmned, and, 
although ho succeeded in making friends m certain high 
quarters, ho was, in the end of January 1794, under the 
provisions of the Alien Act, ordeiod to leave England 
Eortifiod with an mtioduction by Lord Lansdowno to 
Washington, lie sailed for the United States. 

A docioo of tlio convention had xssuod agamst Talloy- 
iaud during his stay m England, lie was an emigre 
But as tho excesses of the period drew to a close tlio 
proscription was recalled on tho appeal of Clnimor, who 
founded cm Talleyrand’s relations with Danton and Ins 
mission to England in tho service of tho Devolution < On 
July 25, 1795, ho arrived at Hamburg, whence ho passed 
to Berlin, and, after a slioit stay tlioro, to Paris lLo was 
received with enthusiasm m tho circles of fashion and 
intrigue He would havo been eagerly welcomed by any 
of the political parties as a strength ; but the Directory 
was in power, and ho supported it. Within tho Directory 
ho supported Burras, as against Ins compeers. llo was 
thus a moderate constitutionalist and in the way of 
advancement. 

During his absence from Branco ho had boon elected a 
mombor of tho Institute, He was now elected its secre- 
tary. In this capacity ho road boforo it two memoirs — one 
on tho “ commercial relations of the United Statos with 
England,” and tho other <{ on tho advantages of withdraw- 
ing from now colonies in presont circumstances.” Those 
memoirs exhibit Talleyrand at tho vory maturity of his 
powers, and arc sufficient to establish liis position as 
one of tho most far-seeing and thoughtful statesmen that 
Prance over possessed. Tho first pai>er shows liow, in 
spilo of tho War of Independence, tho force of language, 
raco, and intorost must in his view bind England and tho 
R fates togathor as natural allies; and it contains that 
remarkable passage (which once road is never forgotten) in 
which the civilization of America is described as exhibited 
in space as well as in time, — as tho traveller moves west- 
ward from State to State ho appears to go backward from 
ago to ago. Tho papers, which were read in April and 
July of 1797, made his claim to state recognition irre- 
sistible, and towards the end of the latter month he was 
appointed to the post of foreign minister. 

Ho had beon carefully scanning the political situation, 
and he accurately foresaw that tho Directory, which 
represented no one set of opinions, but only a vain com- 
pound of all, could not stand against unity of policy 
backed by force, and in tho moan time could be manipu- 
lated. Thus with a brutal, swiftness its personnel becomes 
changed. Barras with his sluggish moderation remains ; 
but, behind and through him, it is the dexterous purpose 
of Talleyrand that is at work. This is the first character- 
istic of his administration. Its second is the ability which 
he displays in his communications with the diplomatic 
service, in view of the rupture with England. Its third is 
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the shamelessly conupt manner m winch he appioach.es 
the Ameucan ambassadors on the subject of the seizure of 
certain ships, on the conclusion of a commeicial tieaty 
between England and the States, putting himself m his 
public and powerful position at then seivice, — if the bribe 
weie suitably laige And its fourth is that lie is hardly m 
the chair of office until ho has shrewdly selected Bonaparte 
as the object of his assiduous flatteries, writing to him m 
semi-confidence, and laying the basis of their future 
intimacy But his first term of office was short • the 
Amencan ambassadois spurned his offer and let his 
conduct be publicly known, with the lesult that for this 
and other leasons he lesigned his post Public opinion 
was outraged His official conuption, however, was not 
ouded, for Talleyiand turned eveiything into gold, m Ins 
later diplomacy also he could always be bought , and this 
public immorality was but too faithfully reflected m lus 
private life, m which gambling was his passion and a 
source of his vast wealth. 

Out of office, but still pulling the strings of the Directoiy, 
he awaited the arrival of Napoleon m Paris, and it was 
his hand which was most povveiful m shaping the events 
of the 18th and 19th Brumaire — 9th and 10th November 
1799 He reconciled Siey&s to Bonaparte ; a majoiity of 
the Directory — Siey&s, Ducos, and at last at his persuasion 
ovon Barras — resigned , tho Directory collapsed, and the 
consulate was established (see Napoleon and Sibyls) 
Napoleon was the first and Talleyiand the second man in 
France 

Ho was now an absolutist, tlio whole drift of his 
influence bomg in the direction of consolidating, under 
whatever title, tho power of Bonaparte. For many yeais 
liencoforwaid Talleyrand’s career is part of tho general 
history of France. He is soon again foreign minister ; and 
lie is acknowledged to have been tho ablest diplomatist of 
au ago whon diplomacy was a greater power than it has 
over boon befoie or since To him falls a full share of 
responsibility for tlio kidnapping and murder of the Due 
d’Englncn in March 1804 (see Savahy). He had assisted 
at tho councils when the atrocity was planned, and he 
wrote to the grand-duke justifying the seizure of the 
prince while on Baden territory Ills hand m the matter 
was of course concealed But, whon ono advised lnm to 
tendor his resignation, ho demurely remarked, “ If, as you 
say, Bonaparto has been guilty of a ci ime, that is no reason 
why I should bo guilty of a folly.” In other and more 
agreeable directions he had prostrated himself before 
Napoleon’s purposes, approving among other things of the 
policy of the Concordat (15th July 1801), and securing 
thereby the recall of liis excommunication. To the pope’s 
grateful brief, which gave him liberty “to administer all 
civil affairs,” he coolly gave a wide interpretation, and he 
shortly thereafter married He of course supported and 
defended first the consulship for life and then the crown- 
ing of tho emperor. 

By and by, however, a change comes over his political 
attitude, and it is not long ere Napoleon detects it. This 
change we date, with Sainte-Beuve, from the end of 
January 1809. Before the peace of Tilsit, July 8, 1807, 
from Jena onwards, he had personally accompanied the 
groat conqueror ; after it they stood apart, for the states- 
man saw m those brilliant but ceaseless conquests the 
prelude to tho ruin of his master and his country. He 
was now prince of Benevento, and he withdrew from the 
ministry, receiving at his own desire the title of vice-grand- 
elector of the empire. Yet he had not disapproved of the 
Spanish war ; the young princes had even been entrusted 
to his surveillance at his country house at Valenqay But 
anything might have happened to the emperor in Spain, 
and Talleyrand had evidently been calculating the chances 
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of the faiai c. So at the date stated the explosion occuis, 
Napoleon pouring upon Talley i and all the fmy of his 
invective, rcpioaohing him with the affair of tho Hue 
d’E tighten, and clamouimg to know wlioio his enormous 
wealth had come fiom, — how much he had gamed at 
play or on the stock exchange, and what was the sum of 
his bribes by foieign powens Ovei and over again such 
scenes aie repeated, the burden of the fierce reproaches 
being always the same, hut Talley land stands impassive 
as a statue, remarking once, hut not till he is out of ilio 
room, and is lnnpmg away, “What a pity that such a 
great man lias been so badly brought up !” or sending in, 
at another tune, a resignation, winch of eomsc is not ac- 
cepted The repioaches of the emperor wcia only too woll 
founded, his minister having reaped a vast harvest fiom 
the smaller powers at tho formation of the llhenish Con- 
federation; it is indeed recorded that Talloyiand once put 
a figure upon his gains in this dopaitmentof conniption — 
tho figure being no loss than sixty million francs. 

It is undoubtedly to his credit, howovoi, that lie steadily 
resisted a warlike policy, and that ho was particularly 
opposed to tho Russian invasion. Ho was occasionally 
employed m diplomatic negotiations, and was even again 
offered tho post of foreign minister if he would givo up 
that of vico-grand-doctoi. This odor, which would have 
placed lnm at the mercy of Napoleon, ho declined, and 
the bieach between tho two widened Before tho events 
of 18M his hotel had become the centre of auti-Nopoluomc 
intrigue ; as tho crisis approached ho communicated with 
the allies ; when it was at hand ho favoured a regency, 
and appeared anxious that Mane Louise should remain in 
Paris ; and when this was abandoned he carefully arranged 
a feigned departure himself, but that Ins carriage should 
ho turned back at the city gates, ho did udnrn ; and the 
emperor Alexander was his guest at tho Hotel Talleyrand ! 
Tho revolution was his work, and bis nominee Louis 
XV nr. ascended tho throno. For a third lnnt», and again 
under a now master, lie was appointed foreign minister. 
It would bo difficult to oveiostimatu the splendid services 
which ho now rendered to Franco. hi Paris, on 23d April, 
tho treaty was concluded under which the soldiers of the 
allies were to leave French sod ; and Talleyrand success- 
fully urged that the territory of France should ho the 
enlarged territory of 1792, and also that the great ait 
treasures of which so many Emopean cities had been 
despoiled should remain m Paris. A final treaty of peace 
between Europe and France vuus concluded on IS Otli May, 
and in Beptomber tho congress of Vienna assembled. It 
was tho scene of Talleyrand's greatest triumphs. He 
succeeded single-handed in breaking up the confederation 
of the allies, and in reintroducing the voice of France into 
tho deliberations of tho European powers, Further, on 
January 3, 1819, a secret treaty was concluded between 
Austria, Franco, and England. 

When Napoleon escaped from Elba and advanced 
towards Paris, Louis XVIII. retired to Ghent, Although 
the congress of Vienna was thus broken tip, Talleyrand 
made no haste to follow liim thither. lie was pvmlod, 
and remained so during tho Hundred Days. He despised 
Louis, and an early approach to Bonaparte was out of tho 
quostion. He thoroforo coolly betook himself to Carlsbad, 
remarking, when an explanation was asked for, that the 
first duty of a diplomatist after a congress was to attend 
to his liver l Waterloo of course decided him. Tie ap- 
peared at Ghent, and was but coldly recoivod. Tho foreign 
powers, however, intervened, conscious after Vienna of 
Talleyrand's value; and, among otheis, Wellington insisted 
that the great diplomatist must bo taken into the councils 
of Louis, — with the result that he became prime minister 
at the second restoration. But his position was one of 
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oxtieuiG difficulty Tho king di&liked him , there were 
scon os boidenng on violence m tho royal presence ; the 
Jtusaian cmpoior intimated his hostility to him ; lie shared 
the odium of having a man like Formin'} for a colleague , 
Cliateaubnand and Ins paity hated and beset him Foi- 
tuuatoly an excuse of a bioad and national kind soon pie 
sonted itself Ho objected to tlie conditions which the 
allies wcio imposing upon Franco, i of used to sign the 
treaty, and on 24lh September resigned office 

He retired into private life, in which he remained lor 
fifteen ycais He only spoke m the House of items 
threo times duiing this period, — twice (1821 and 1822) 
m favour of the libci ty of the pi ess, and once (1828) 
to protest against tho Spanish war But m 1880, when 
Charles X.’a imgn was evidently imperilled, ho again is at 
tho centre of intrigue ; and it is actually at liis private but 
urgent suggestion that Louis Philippe heads tlie l evolution, 
talcing, to begin with, tho title of lieutenant-general of the 
kingdom Declining the post of foreign minister, he 
proceeded to London as ambassador, conducting himself 
and serving Ins country with hi.s usual consummate skill, 
lie returned crowned with success alter the formation of 
tho Quadruple Alliance. In November 188 i ho resigned, 
and quitted public life for over 

ITu emerged from las rotiroment on March 3, 1838, to 
pronounco boforo tlie Institute the eloge of Bombard, and 
m so doing to treat of diplomacy m general, and to 
suggest an indirect but adroit apology for his own eurm 
Ho vva.s received with unbounded enthusiasm by the elite 
of French literature and society — Cousin even exclaiming 
that the 61 ogo was worthy of Voltaire. II is last illness, 
which had by this time shown itself, soon prostrated him. 
He was visited on his death-bed by crowds of celebrities, 
including the king, lie died cm May 17, 1838, at the 
great age of eighty-four lie is buried at Valen^ny. 

According to his desire, liis memoirs under his own hand 
will not appear till 1890. 

There is a considerable body of anonymous and uutrmfwuithy 
lilmifitio bolltm Ficnch and English on llm subject of tins sketch. 
For llu* ember purl of Talleyrand's career, see the general litciutnro 
of the Revolution; for the Napoleonic, the general histones, includ- 
ing ospei l ally the S/rmoirs of tlu> Due de Jtovigo, lor the thud and 
last, also I ho genei.it histories, and especially tho ("ttriryunidenre 
Mirren Tulleip'ioid tout Loam X 1*111 , edited by Pullout (1SH0; 
Inuisl. into English, 1881), and the M> mom ol (Uu/ot. Relcr- 
cucus abound, to the private lito of Talleyrand, and on it sec also 
tho lihtoire Politique el Vie In time t by If. Touchnid-bnlbssc (is US), 
and tho Souvenirs Ini hues sur M. de. Tutleyrand, by Amedeo 
IVhot (1H70) The student must bo cm Ids guard in perusing 
most of this last-men tioned literature. For many years the //iy» 
toil c Politique 6t Pnode, by G. Midmud (IfifiJ}), stood practically 
uncorrecicd, although evidently a studied and bitter attack, Tho 
view taken by bums Blanc in Ins I Hr Am (translated into English 
in 1815) is also quite distorted, and if ones wishes to sec a complete* 
misreading of Tulleyraud's career it can bo found in Blanc's tenth 
chapter of his filth book. Sir Henry LytUm iSttlwer rendered groat 
service by lus life ot Talleyrand, published in his 11 istonenl tJhnr- 
itetnw ; and the wm (h and accuracy of Bulwev’s biography, which 
was speedily translated into French, has been amply acknowledged 
by Httintc-lJcuvc in his valuable treatise (lectures) on Talleyrand, 
mhlishod m WO. Reference should also ho made to Miguel, 
ktsUde, anti the Sid moires Pohtiqun t of Lamartine. 

Uuulion will have to he cxeieised in rending Talleyrand's milo- 
biography, which will not appear till 18510. Tho testimony of eon- 
temporaries will not bo available to check it, and Talleyrand is 
proved to have presided at the destruction of much documentary 
ovidatico implicating himself, f,;/ , at tho moment when tho 
Russian emperor was living at his house. (T. H.) 

TALLIEN, Jean Lamhkut (1739-1820), tho chief 
loader of the party that overthrew Robespierre, wan tho 
son of tho mattre tTfilkel of tho Marquis do Borcy, and 
was born, in Paris in 17C9. Tho marquis, perceiving tho 
boy's ability, had him well educated, and got him a 
place as a lawyer's clerk. Being much excited by tho first 
events of the Bevolution, he gave up his desk to enter a 
printer’s office, and by 1791 be was overseer of the printing 
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department of tlie Momteur. While thus employed lie 
conceived tlie idea of th e journal-affiche, and from January 
to May 1791 he placarded a large printed sheet on all 
the walls of Paris twice a week under the title of the Ami 
des Citoyens This enterpuse of his, of which the expenses 
were deirayed by the Jacobin Club, made him well known 
to the revolutionary leadeis , and he made himself still 
more conspicuous m organizing the great “F3te de la 
Liberty ” on April 15, 1792, m honour of the released 
soldiers of Chateau- V leux, with Collot dTIerbois On 
July 8, 1792, ho was the spokesman of a deputation of 
the section of the Place Boyale which demanded from 
the legislative assembly the reinstatement of Petion and 
Manuel, and he was one of the most active popular leaders 
m the attack upon the Tuilerics on 10th August, on which 
day ho was appointed secretary or clerk to the revolution- 
ary communo of Paris In this capacity he exhibited an 
almost feverish activity , he perpetually appeared at the 
bar of the assembly on behalf of the commune, he 
announced the massacres of September in the pi isons m 
terms of praise and apology , and ho sent off the famous 
circular of 3d September to the provinces, recommending 
thorn to do likewise. At the closo of the month ho 
resigned his post on being elected, in spite of his youth, 
a deputy to the Convention by the department of Womo- 
ot-Oiso, and lie commenced Ins legislative career by defend- 
ing the conduct of the commune during tho m assumes Ho 
took his seat upon tho Mountain, and showed himself one 
of the most vigorous Jacobins, particularly m his dofouco 
of Marat ; ho voted for the execution of tho king, and was 
elected a member of the Committee of General Security on 
January 21, 1793. After a short mission in tho western 
provinces ho returned to Pans, and took an active part m 
the coups d'etat of 31st May and 2d June, which resulted 
m tho overthrow of tho Girondins For the next few 
months he remained comparatively quiet, but on {Septem- 
ber 23, 1793, he was sent with Ysaboau on his famous 
mission to Bordeaux. This was the very month m which 
the Terror was organised under tho superintendence of tho 
Committees of Public Safety and General Security, and 
Bordeaux was one of tho cities soloctod to fool its full 
weight. Tallion showed himself ono of tho most vigorous 
of tho proconsuls sent over France to establish tho Terror 
in tho provinces ; though with hut few adherents, ho soon 
awed tho groat city into qiuot, and kept tho gnillotmo 
constantly employed It was at this moment that the 
romance of Tallion’s life commenced. Among his prisoners 
was Theresa, Corntosso de Pontonay, the daughter of tho 
great Spanish hanker Cabarrus, tho most beautiful and 
fascinating woman of her time, and Tallion nut only spared 
her life but fell dooply in love with her. Slio quickly 
abated tho fierceness of his revolutionary ardour, and 
from tho livos she savod by her entreaties she received the 
name of “ Our Lady of Pity." This mildness, however, 
displeased tho members of the committees ; Tallion was 
recalled to Paris ; and Madamo do Pontonay was imprisoned 
there. Hanlon and his friends had but just fallen, and 
the members of tho committees wore half afraid to strike 
again at tho moderates, so Tallien was spared for the time, 
and was even elected president of tho Convention on March 
24, 1794, But tho Terror could not he maintained at the 
same pitch : Bobespierre began to soo that he must strike 
at many of his own colleagues in the committees if he was 
to carry out Ms theories, and Tallien was one of the men 
condemned with them. Thoy determined to strike first, 
and on the great day of Thermidor it was Tallien who, 
urged on by the danger in which his beloved lay, opened 
the attack upon Bobespierre. The movement was suc- 
cessful; Bobespierre and his friends were guillotined; 
and the young Tallien, as the leading Thermidorian, was 
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elected to the Committee of Public Safety. Now came 
the great months of his career he showed himself a 
vigorous Thei midonan , he was instrumental m suppress- 
ing the Bevolutionaiy Tubunal and the Jacobin Club, he 
attacked Carrier and Lebon, the pioconsuls of Nantes and 
Airas , and he fought bravely against the insurgents of 
Prainal. In all these months he was supported by bis 
Theresa, whom he mairied on December 26, 1794, and 
who became the leader of the social life of Pans. His last 
political achievement was m July 1 7 95, when he was present 
with Hoche at the destiuction of the aimy of the emigres 
at Qmberon, and ordered the executions which followed. 
Aftei the close of the Convention Talhen’s political import- 
ance came to an end, for, though, he sat m the Council of 
Five Hundred, the moderates attacked him as terrorist, 
and the extreme party as a lenegade Madame Tallien 
also got tired of him, and became the mistress of the rich 
banker Ouviaid Bonaparte, however, who is said to have 
been introduced by him to Ban as, took him to Egypt in 
Ins great expedition of June 1798, and after the capture 
of Cairo he edited the oflicial journal there, the Decade 
Egyptienne But Menou sent him away from Egypt, and 
on his passage he was captured by an English cruiser and 
taken to London, where he had a good reception among 
the Whigs and was well received by Fox On leturnmg 
to Fiance m 1802 he got a di voice from his unfaithful 
spouse (who eventually married tlie Prince de Clnmay), and 
was left foi some tnno without employment At last, 
through Fouch.6 and Talleyrand, he got the appointment 
of consul at Alicante, and lemamed there until he lost the 
sight of ono oye from yellow fevei On returning to Pans 
ho lived on his lialf-pay until 1815, when he received the 
especial favour of not being exiled like the other regicides. 
ILis latter days weio spent m tho direst poverty, ho had 
to sell Ins books to get bread. He died at Pans on Nov- 
ember 1C, 1820 

TALLIS (Tallys, Talys, or Tallisius), Thomas 
(c 1515-1585), justly styled “the father of English cathe- 
dral music," was born, as nearly as can be ascertained, 
about the year 1515. The history of Ins youth is involved 
m some obscurity ; there seems, however, but little doubt 
that, after singing as a chorister at old Saint Paul’s under 
Thomas Mullmor, he obtained a place among the children 
of tho chapel royal Ilis noxt appointment was that of 
oigamst at Waltham abbey, where, on the dissolution of 
the monastery m 1540, ho received, in compensation for 
the loss of his preferment, 20s for wages and 20s. for 
reward. An interesting relic of this period of Ins career 
is prescived in the library of tho British Museum, in the 
foun of a volume of MS. treatises on music, once belong- 
ing to the abbey, on the last page of winch appears his 
autograph, “Thomas Tally s,” with tho final letter pro- 
longed into an elaborate flourish — the only specimen of 
his handwriting now known to exist. 

Not long after liis dismissal from Waltham, Tallis was 
appointed a gentleman of the chapel royal ; and thence- 
forward he laboured so zealously for the advancement of 
his art that his genius has left an indelible impression upon 
the English school, which owes more to him than to any 
other composer of the 16th century, and in the history of 
which his name plays a very important part indeed 

One of the earliest compositions by Tallis to which an 
approximate date can he assigned is the well-known Service 
m the Dorian Mode, consisting of the Venite , Te Deum, 
Benedictus, Kyne, Nicene Creed , Sanctus, Gloria, in 
Excelsis, Magnificat , and Nunc Dvmittis , for four voices, 
together with the Preces, Responses, Paternoster , and Litany, 
for five, all published for the first time, in the Bev. 
John Barnard’s First Booh of Selected Church Music , in 
1641, and reprinted, with the exception of the Venite 
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and Paternoster, in Boyce’s Cathedral Mima m 17G0. 1 
That tins woilc was composed £01 tlio purpose of supply 
mg a picssing need, after the publication of tho second 
prayer-book of King Edward VL m 1552 there can bo 
no reasonable doubt ; and its perfect adaptation to its 
intended pm pose is sufficiently proved by the fact that, 
for move than three liundiod years, its claim to occupy tho 
hist and highest placo among compositions of its class has 
been undisputed Written in tho stylo known among 
Italian composcia as lo stile f \imig hare, i e., in simple 
counterpoint oL the first species, nota contra not am, with 
no attempt at ingenious points of imitation, or learned 
complications of any kind — it adapts itself with equal 
dignity and clearness to the ‘expression of tho verbal text 
if is intended to illustrate, bringing out tho sonso of tho 
words so plainly that the listoncr cannot fail to interpret 
thorn aright, whilo its pure rich harmonics tend far more 
surely to the excitement of devotional feeling than the 
marvellous combinations by moans of which too many of 
Tallis’s contemporaries sought to astonish their hearers, 
while i'ui gelling all tho loftier attributes of then art In 
this noble quality of solf-rostramt tho Lilian/ and Responses 
hoar a close analogy to the Improper} a, and other similar 
works of Palestrina, wherein, addressing himself to the 
liuait rather than to tho ear, tlio pnneeps mu svVvr produces 
tho most thrilling elTects by moans which, to the super- 
ficial critic, appear almost puerile m their simplicity, while 
those who are able to look beneath the surface discern in 
them depths of learning such as none hut a very highly 
cultivated musician oan appreciate Of this pi o found 
learning Tallis possessed an inexhaustible store , and the 
rich resources it opened to Ins genius not only placed his 
compositions on a level with those produced by the best 
of liis Italian and Flemish contemporaries, but enabled 
him to raise tho English school itself to a height which it 
had never previously attained, and which, nevertheless, it 
continued to maintain undnmuished until tho death of 
its last representative, Orlando (ribbons, m 1025. Though 
this school is generally said to have been founded by J)r 
Tyo, thcio can be no doubt that Tallis was its greatest 
master, and that it u-as indebted to him alone for the 
infusion of now life and vigour which prevented it from 
degenerating, as Homo of the earlier Flemish schools had 
done, into a more vehicle for tho display of fruitless 
erudition, Tallis’s ingenuity far surpassed that of his 
most erudite contemporaries ; but he never paraded it at 
tho expense either of intrinsic beauty or truthfulness of 
expression. Lika every other great musician of tlio period, 
ho produced occasionally works confessedly intended for 
no more exalted purpose than the exhibition of his 
stupendous skill, one of the most remarkable clmraeter- 
iaties of which was tho apparent ease with which it 
disposed of difficulties that, to composers of ordinary 
ability, would have proved insurmountable. In his canon, 
Miserere nosin', tho intricacy of tho contrapuntal devices 
seems lUtle short of miraculous ; yet, so smooth and 
flowing is tho effect produced by their dizzy involutions, 
that no one unacquainted with tlio secret of their con- 
struction would HiiRpcob tho presence of any unusual 
olo merit in tho composition. In his motet, &pcm m 
atium non habui , written for forty voices disposed in eight 
five-part choirs, eacl^ singer is intrusted with a part, 
agreeable and interesting in itself, yet never for a moment 
interfering with any one of the thirty-nine equally interest- 
ing parts with which it is associated. These tours de 
form, howevor, though approachable only by tho greatest 
contrapun tists living in an age in w hich counterpoint 

1 Boyce’s tmaccouutnble omission of the very beautiful Fffm&Ts a 
misfortune which, cannot be too deeply deplored, since it lias led to 
its consignment to almost hopeless oblivion. 


was cultivated with a success that has never since been 
equalled, servo Lo illustrate one phase only of Tallis’s 
many-sided genius, winch shines with equal brightness in 
tho eight psalm-tunes (one m each of tlio fiist eight 
modes) and unpretending little Yem Creatoi , printed in 
15(57 at the end of Archbishop Barker’s Fust Quimpiapene 
of Metrical Psalms, and many oilier compositions of like 
si nq ill city 

In 1570 Tallis and lus pupil William Byrd — as great a 
contrapuntist as lumself, though by no means lus equal 
an depth of expression — obtained from Queen Elizabeth 
loyal letters patent granting them the exclusive right of 
printing music and ruling music-paper for twenty-one 
years ; and, in virtuo of this privilege, they issued, m tho 
samo year, a -joint work, entitled Continues quae ah a>\qu- 
mento Pan in vacant ur, quinqne vt sex part him, containing 
sixteen motets by Tallis and eighteen by By id, all of tho 
highest degree of excellence. Some of these motets, 
adapted k> English woids, aio now sung as anthems m 
tho Anglican cathedral service But no such translations 
appear to liavo been made during Tallis’s lifetime ; and 
there is strong reason for believing that, though both he 
and Byrd outwardly conformed to tho now religion, and 
composed music expressly for its use, they remained 
( 'aUiohos at heart lo tho end of thoii days. 

Tallis’s contributions to tho G anti ones Farm: were the 
last ol lus compositions published during lus lifetime, lie 
i did not, indeed, live to witness tho expiration of the 
patent, though Byrd survived it ami published two more 
books of Oiintioms on his own account in 15 SO and 155)1, 
besides numerous other works. Tallis died November 25, 

I 1585, ami was buried in tho parish church at, (Ireimwieh, 
where a quaint rhymed epitaph, preserved by Ktrypo, and 
| reprinted by Burney and Hawkins, recorded the fact that 
ho sowed in Iho chapel royal during tho reigns of Henry 
VM I., Edward YL, Alary, and Elizabeth. This was de- 
stroyed with the old church about 1710} and It was not 
until about twenty years ago that a copy was placed in 
the present building. Portraits, professedly authentic, of 
Tallis and Byrd were engraved by Vamlurguelit in 1730, 
lor Nicolas llaym’s projected History of Mime, but never 
published. Ono copy only is known to exist. 

Not, very many wmks hewnles those almuly nimfimitnl were 
punted during TnUis’s lifetime; but a, great number am still pm- 
.Reived in MH. Unhappily, it, is to be fen ml that many mure were 
destroyed, in tho 17th century, during tlio spoliation of tho 
cathedral libraries by tho Puritans, (W, 8. R.) 

TALLOW is the solid oil or fat of ruminant animals, 
but commercially it is almost exclusively obtained from 
oxen and sheep. Tho fat is distributed throughout the 
entire^ animal structure; but it accumulates in large 
cjuantitioH as “suet” in tho body cavity, and it is from 
such suet that tallow is principally molted or rendered. 
Tho various methods by which tallow and other animal 
fats ara separated and purified havo been dealt with under 
Oils (sec vol. xvii. p. 743). In commerce ox tallow and 
sheep tallow ara generally distinguish od from each other, 
although much nondescript animal fat is also found in the 
market. Ox tallow occurs at ordinary temperatures as a 
solid hard fat having a yellowish white colour ; when fresh 
and now it has scarcely any taste or smell ; but it soon 
acquires a distinct odour and readily becomes rancid. The 
fat is insoluble m cold alcohol, but it dissolves in boiling 
spirit of 0'822 Bp. gr. in chloroform, ether, and the 
essential oils. Tho hardness of tallow and its melting- 
point are to some extent affected by the food, ago, state 
of heal tli, Ac., of tho animal yielding it, the firmest ox 
tallow being obtainod in certain provinces of Russia, where 
for a great part of tho year the oxen are fed on hay. Now- 
tallow melts at from 42“ *5 to 43° C., old tallow at 43“*6, 
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and tlie melted fat remains liquid till its temperatme falls 
to 33° or 34° C. Tallow consists of a mixture of two- 
tliu ds of tlie solid fats palmitm and stearin, witli one-third 
of the liquid fat olein A fluid oil known as tallow oil is 
obtained from solid tallow by the separation by pressure of 
the greater part of the olein. To facilitate the separation 
of the olein, tallow is first melted and just before resolidi- 
fying it is mixed with about 10 per cent of benzene oi 
petroleum spmt. The mixture is then allowed to solidify 
m flat calces or slabs, which are placed in pi ess bags and 
piled between non plates m a hydraulic press On the 
application of piessure the clem mixed with the solvent 
liydrocaibon flows freely out, leaving a hard dense calce of 
stearin and palmitm m the bags The volatile solvents 
are subsequently duven off by blowing steam through the 
oil, which remains a turbid fatty fluid from the proportion 
of solid fats it carries over with it from the hydraulic 
press. Tallow oil is a useful lubricant and a valuable 
matorial for fine soap making, but it is not now abundantly 
pieparod Mutton tallow differs in several respects from 
that obtained from oxen It is whiter in colour and 
harden, and contains only about 30 per cent, of olem. 
Newly rendered it lias little taste or smell, but on exposure 
it quickly acquires characteristic qualities and becomes 
rancid. Sweet mutton tallow melts at 46° and solidifies 
at 36" G i when old it does not melt under 4&°> and be- 
comes solid on reaching 44° or 45° O. It is sparingly 
soluble m cold olhor and in boiling spirit of 0 822 sp. gr 

In early tunes tallow was a most unpmtaiit candle making 
substance, and candles made from tins matcnal arc still consumed 
in no inconsiderable quantity, but tlio greater pioportion of tlm 
supply is now absorbed by tlio sonp trade, the artificial butter 
trade wluoli lies sprang up siueo 1872 also takes up largo quantities 
of sweat tallow, Tallow is further used extensively as a lubricant 
and m leather dressing, &o. It is of com so a product of all cattle 
and sheep-rearing countries, and it forms an important article of 
export fin in the United Hiatus, tlio Aigentino Republic, and the 
Austmliau colonics. Till within the Inst quarter of a century 
Russia supplied nearly all tlio tallow imported into tlio United 
Kingdom; but now tlio imports hom that sourco aro on tlio most 
meagre scale, although Russian V Y. 0. (palo yollow caudle) con- 
tinues to represent the finest commercial brand. 

TALLOWS, Vegetables. See Oils, vol. xvii. p. 746. 

TALMA, Joseph Francois (1763-1826), French 
tragedian, was bom at Paris 15th January 1763. After 
attending the Mazarin college, he accompanied his father, 
who was a dentist, to London, where he studied in the 
hospitals. While m London h© took part in some amateur 
theatricals, and, his talents at once attracting notico, a pro- 
fessional ongagomont was offered him. To this, liowover, 
his father would not consent, and shortly aftorwards he 
was sont to Paris, where for some years he was assistant to 
a dentist. His predilection for the drama could not be 
restrained, and on 21st November 1787 ho made his ddbufc 
at the Coraddie Frangaise in Mahomet. Hxs efforts from 
the first won appreciation, but for a considerable time ho 
was restricted to secondary parts. It was in jeune 'premier 
parts that he first camo prominently into notice, and he 
attained only gradually to his unrivalled position as the 
exponent of strong and concentrated passion. In 1791 he 
and other dissentients founded the ThMtre Fraio^ais de la 
rue d© Richelieu, — a name changed in 1792 to Thditre de la 
Rdpublique, where ho won his most striking successes. 
Talma was among the earliest advocates of realism in 
scenery and costume, being greatly aided in his reforms by 
his friend the paintor David. He possessed in perfection 
the physical gifts fitting him to excel in the highest tragic 
parts, an admirably proportioned figure, a striking counten- 
ance, and a voice of great beauty and power, which, after 
he had conquered a certain thickness of utterance, enabled 
him to acquire a matchless elocution, At first somewhat 
stilted and monotonous in his manner, he gradually 
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emancipated himself fiom all artificial trammels, and 
became by perfection of art a model of simplicity. Talma 
enjoyed the intimacy of Napoleon, with whom he had 
an acquaintance befoie Napoleon attained greatness, and 
he was a fuend of Chenier, Danton, Camille Desmoulins, 
and other revolutionists. Pie made his last appearance 
11th June 1826. and died at Pans 19th October of that 
year. 

Talma vs as the author of Memoiies de Le Kam, preAdds dc 
17 a flexions sur cct Acteur et sui T Ait TM&trcd, coutubuted to the 
Collection das Memoir cs sur V Ai t Di amatique It was published 
separately at Pans in 1856, under the title Reflexions de Talma sur 
Le Kamct V Art Thi&tral See Memoires de J, F Talma , tents par 
l m m&mc, et tcceuillis et mis en oidre sur les papists de sa famille, 
by Alex Dumas (1856). 

TALMUD signifies — (1) “ study of and instruction in 
anything (whether by any one else or by oneself) 3 ’, 1 (2) 
“learning acquired 33 , 2 (3) “style, system 33 . 3 as such it is 
synonymous with Mishnah m its fifth signification, vol 
xvi. p. 503; (4) “theory, 33 m contradistinction to “prac- 
tice, 334 — synonymous with Midrash m its fourth significa- 
tion, vol. xvi p. 285 , (5) such interpretation of the Mosaic 
law as is apparent on tlie suiface theieof and does not 
necessitate any further disquisition, 5 (6) Boroitho, or the 
non-canomcal Mishnah \ 0 (7) Gemma, i e , the oldest com- 
mentary on the canonical Mishnah , 7 (8) the texts of Mish- 
nah and Gemara combined, — the meaning which is the one 
most commonly attached to the term Talmud Although 
tlio word Talmud is not to be found m the Bible, there can 
bo little doubt that it is a classical Hebrew term, as may 
bo seen by tho analogy of Tahttnun, “supplication, 33 Tan- 
hum, “ consolation, 3 3 &c. 

Jierensions of the Talmud . — The Talmud exists in two 
recensions, — the Palestinian, commonly, but by mistake, 
called Talmud Yemshalmi (seo below), and the Babylonian, 
correctly called Talmud Babh. The Talmud Yerushalim 
embodies tho discussions on the Mishnah (q v ) of 
hundreds of doctors, living in Palestine, chiefly m Galilee, 
from tho end of the 2d till about tho middle of the 5th 
century, whilst tho Babylonian Talmud embodies chiefly the 
discussions on the same Mishnah of hundreds of doctors 
living in various places in Babylonia, such as Nehaide*a, 8 

1 Compare Mishnah, Peah, i. 1, thb 'IDS mm 'Tift'? HI (“ and 
the studying of tlio Law balances them all”) , Aboth, iv. 13, “ViiT 'in 
Tlft^nh (“he circumspect ns regards instruction”). 

a See Torek Rabbi Men, 6, n'lftVm ub D'JD (“whose heart is 
not arrogant on account of Ins learning”); cf T. B , Pesahim., leaf 49a ; 
UftD !t3WD ‘iTlD^JTl (“lusloaimng becomes forgotten by him 33 ) 

« See T. B , Synhedrin, leaf 24a, 'pm b\P HYlft^n (“the mode of 
study prevalent in Babylonia”); comp T. E , Pesahim , Mb, 'KPT3 

Nnnvftti 3 prmfts toitprn Kjnso 'am dwjo waft 

(“ foolish Babylonians, who, because yo dwell m a land of darkness, 
say sayings that aro obscure ”), and T. 13., Baba Mesda, leaf 85a, 
Rabbi Zera fasted a hundred fasts on going up to Palestine, so that he 
might forget tho stylo of Babylonico-Talmudic study fcSTDi or 

SHTlft'pn), that it should not trouble him any further Rashi 
takes the quotation from Baba MesVa to signify tho concrete Babylonian 
Talmud, which, however, is impossible. 

4 See T, B , Kidduslvin , leaf 405: "Is theory (Tlft l ?Jn) greater or 
practice (hKtyft) greater? . . , They all answered, Theory (TiftV) 
is greater because it leads to practice.” Talmud , as will have bee® 
seon, is here given as synonymous with Limmud. . 

» See T. B., BabaKamma, leaf 1045, fcO'ftNp Tlft?n HP (“I say 
this is a plain [Mosaic] teaching ”). , 

8 See T B., Baba Bathra, leaf 1805, catchword J'TftP pX, and 
Vanm Leotiones m loco 

7 See T. B , Baba Mesi'a, leaf 886, and compare Rashi in toco 

8 The rector of this academy was Sbemuel, court physician of Shapur 
I., and astronomer. Whilst Ms friend and fellow-pupil Bab {q.v . ; 
they both attended the lectures of the principal editor of the Mish- 
nah) excelled in the other parts of the S ewish law, Shemuel was pre- 
eminent in the civil law. On account of this he is repeatedly called 
in the Talmud both “Shapur” (like his master) and “ Aryokh” (lion, 
king, teaoker). To him is due the legal principle that “ the law of 
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Kapha, 1 Mahuza, 2 Sheklmnsib, 8 but notably at the two 
gicafc academics of Sura and Pumbaditlia, from about 190 
to nearly the end of the Otli century The doctors of both 
recensions, although they primarily discuss the correctness 
of the text and moaning of the Mishnah , and what should 
be the right legal decision according to it, do not confine 
themselves to this They introduce, as occasion sglvcs, 
not merely the whole of the oial tradition handed down to 
their time, and the necessary references to, and interpreta- 
tions of, the vaiious laws to he found m the Pentateuch 
and the other sacred writings, but exhibit also, though only 
in a fragmentary manner, an almost complote cycle of the 
profane sciences as current orally and known to thorn 
by books composed by Jews and Gentiles. The doetois 
of both those recensions were and are called Amortmii 
i c., mere “discussers, speakers,” 1 because, unlike 
the Misimic doctors, who wore and aro called Tannaim 
(tTton), i,e., “ learners, teachers,” they abstained from mak- 
ing new laws unless absolutely compelled by circumstances 
to do so. 5 Those Amondvi stand, on the whole, m the 
same relation to their Mishnic predecessors as counsel 
giving a legal opinion, or judges deckling legal cases, stand 
to the legislature winch frames the law's, in those points 
the doctors of both recensions agree. There aio, however, 
also points of considerable dilfoieneo botwoon tho two Tal- 
muds Those are not merely geographical, and so neces- 
sarily linguistic, 5 but also material Whilst the discussions 
in the Palestinian Talmud aro simple, brief, and to tlio 
point, those in tho Babylonian Talmud aro aubtlo, long- 
winded, and, although always logical, sometimes oven far- 
fetched. 7 But there is another diltoronco. The Palestinian 
Talmud, besides containing legal and religious discussions, 
is a storehouse of history, geography, and arelimology, 

tho civil govovmmmt in tho law,” i.e,, that except in religious mat tors 
tho Jaw must submit to Uio laws of his ocmntvy (T It, fiuha Built ra, 
Ml>). Shctmicl and Kali (like Rabbi Yoluuiau and Resit Rakish, 
Abciyyo und Raba, and others), though Ultimata fnimils, novel Ihohm 
differ on nearly all imaginable jioinls, so that when tho Talmud wishes 
to give firmness to a curtain decision or opinion, it uses tho plmiso * 
“ lial) and Hlicmud, k <\ , both agree.” 

1 Tho rector oi this whool wits Xtab Ilisda, tho fnthoi -in-law of 
Raija [q.v.). 

a Tho rector of this school was Ha da ( 7.0 ). 

8 The rector of this school was Rail Mahiutm b. Yi, slink (T, Ik, (filial, 
315, Itashi, catchword X3K), husband of tho learned ami accomplished 
Yaltha, tho daughter of tho resit gaiullm (T. Ik, flullin, loaf 1005), &o, 

4 Amom may also mean an interpretin'. The groat teachers of tho 
first five centuries lmd generally n man (or several men) at their side, 
who to tho learning requisite to translate the master’s teaching given 
m Htibiow, and dilate on it m Aramaic, added a Mentor's voice, and 
could by fascinating upeocli command ilm alUmliou of tlio audience. 
The first Babylonian Amom, i.e., evplmncr of tho Mishnah, who had 
an Amora, i.e., a popular teacher, was Rabbi Sin in. The (list who is 
known to hava acted us Amoi'u, i.e., popular teacher, to an Anwm, 
i.e,, an explainer of tlio Mishnah, was tho famous Hah (q. v.). Heo 
T. Y., BcraMoth, iv. 1, 2, &t-.j T. Ik, Jkrtd-holk , loaf 27 h \ ami T. Ik, 
Foma, loaf 205 (against Rapoport, 'lirckh Miilin, ».v, “Amora”). 

15 This certainly was not uu frequently tho case, hut even then tlioy 
did so only in the spirit of tho Tannaim, 

8 Tlio Palestinian A rnomhn, toaching people who understood (heck, 
had not to explain the Check terms which frequently occur in the Midi 
null and other works kindred to it. The Babylonian Amorann, liuw» 
over, who in common wiLk their hearers were ignorant of Greek, bail a 
somewhat irregular though certainl v effective way (i waived by them 
traditionally) of explaining tho Cheek terms in tho Mitthnuh, &e., by 
Aramate etymology. Wowill give two instances only of this practice 
— (1) 'p'lYlfifcb winch is evidently the Greek 57 toO^kyi, is explained 
T, B., MbaMe&'a, lear 6 G 6 , 1TD I? 6 k JUlTD i? «iT K 1 ?, “thou shalt 
get no payment except from this,”— -evidently — KilH HDN «• 

“upon this thou shalt stand,” i.e,, “if l do not pay, this shall servo 
as my security”', compare Rash! on /lab a Mamma, 315, catchword 
'p'mas ; (2) 'pmn is evidently the Greek SiaB^v, and la ex- 
plained os being a compound of (SJ'p) Etpw NSfin feCl, “this shall 
stand when I am no more,” i. e. , “this is my last will and testa- 
ment.” From T. B<, Baba Batlwa, leaf 1856 (evidently a Babylonian. 
Boroitho), we see that in T, B,, Baba Mepi'a, leaf 19a, three words 
(CD 3irOP 73) have fallen out, 7 Compare p. 85, footnote 8 , 
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whilst the Babylonian Talmud, taking into consideration 
that it is tieble 8 tho size of its fellow Talmud, contains less 
of these. On the other hand, it bestows moie care upon 
the legal and religious points, and, being the later and tho 
more studied of the two, it is also the more tmstwoitliy 

System of the Talmud — Most people imagine not only 
that the Tahnuds are a pathless wilderness, without so much 
as grammatical mlcs m their respective languages, but that 
the laws laid down in them icst on mere tradition. In 
leality their languages have strictly grammatical mlcs (see 
below undei Atils, &c ), and their laws rest on a strictly 
logical system. The laws in both Talmuds arc discussed and 
argued on philosophical mles, for which it is claimed that 
they have existed fiom time immemorial, and can be traced 
to tho Pentateuch itself. These are — (1) tho Seven Rules 
(finiO JDti>), juit forth by Hillel ( Tosepkio Synhedrin, vii,, 
last § , tSi phi o, towards tho end of the Introduction ; Ahoih 
dc-liabbi Nathan, xxxvii.) but a great deal older than his 
tune ; (2) tho Thirteen Rules (nviD mey# put forth 

by R. Yishmu'el (Introduction to isiphro), which can, how- 
ever, be traced in nuce to tho foregoing f< Seven Rules ” : 
both those axe for tho JIalaUuih , and (3) theio aro also 
tlio Thirty-two Rules (rvflD DTiCG tTG’^tT), put forth by R. 
ElTezor b. It. Yoso llaggalili (vol i of most editions of 
tho Babylonian Talmud), which are for the Ayadah. In 
addition, most of tlio points to which these mles apply aro 
secured by omly tiadition. It is quite true that by idiosyn- 
crasy digressions aro very frequent both in Talmud and 
Midrank ; but m the Hal ale hah the digression, however 
long, invariably ends in coming back to tlio original causa 
of tho logical combination, whilst in tho A pat Ink tho 
digression either comes back to the place from which it 
started, or else will bo found, on examination, to have been 
introduced for its own sake, and have served its own pur- 
pose As the doctors of Talmud and M 1 drank are mostly 
introduced in dialogues, this is tho only practical, if some- 
wluit uncommon, method. 

Division of l he Talmud. — Tho external division of both 
Talmuds is identical with tho division, subdivision, aud 
sub subdivision of tho Mishnah, although there ia not. 
always (l emara in tho one when there is (Sernara in tho 
other. 1 * This, however, need not he further discussed hurt', 
as all on this head is minutely specified in Mihiin.yu 
(t/.v. ). Concerning tho internal division into llahtkhah 
and Apadah , it ought to bo said that tho former is more 
largely represented in tho Babylonian Talmud, whilst the 
latter is more largely and more interestingly given in tho 
Palestinian Talmud. Whole collections of Midrmldm. now 
in our bands have constituted (if wo may judge from tho 
known to tho unknown) part of tho Palestinian Talmud, 10 
and seem to have chiefly belonged to thoso portions of it 
which have been gradually lost. 

Purpose. -—Tlio Talmud, unlike the Mishnah, contains not 
only individual decisions, but everything that is necessary 
for ariivirig at legal and religious decisions of whatever 
description these may bo, whilst, like the Mishnah, it is not 
itself a handbook of decisions. This is only in accordance 
with the nature and spirit of an oral law which delegates 
the decisions to the Talmudico sjieculative capacities of the 
teachers of overy ago. Even several of the comparatively 
few instances in which tho words . . . '3 ttro^rn (“and the 

8 Bibliographers gtmtiraUy Ml into a nuntake m the #i?«s 

of tlio Babylonian us twelve limes that of tho Palestinian Talmud, 
They forget that two-thirds of the size of the former is simply owing 
to tlie commentaries by which it is invariably accompanied, 

8 Tho only thing that ought to bo mentioned lima is, that hi tho 
Palestinian Talmud the Sheba! Maaekhtolh fCetunnvth Verushulmo/t/uth 
(Frankfort, 1851, 8 vo) must be added, whilst Ucmu/a Bhel tihm ami 
tho Massekhioth which now form an integral part of the 

Babylonian Talmud, are (Abolh de-Rabhi JFathim excepted) unjust P 
ftably attached to it. 10 See RasM on Gen. xlvii, 2. 
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decision is according to so and so ”) occur m the Babylonian 
Talmud are alalei addition. They belong to the Halalchoth 
Gedoloth / and aie consequently, at the earliest, of the 8th 
century, but arc probably of even much later date 

Editors — The editorship of the Palestinian Talmud is 
generally, after Maimomdes, 2 ascribed to Babbi Yohanan 
(b Napha). But this, if literally taken, is a gioss mistake, 
as that teacher ( ob 279) died moie than a hundred years 
bofoio the latest Amora (c 450) mentioned in that Talmud. 
A similar enor is made with lespect to the editor or 
editois of the Babylonian Talmud, whose names are given 
as Bab Asshi (see Bab) (ob 427) and Babina (ob 550), , 
and who lived still much caiher than the last teachers 
mentioned m that Talmud (8th century) But it ought 
to bo remembered that when the ancients speak of 
editors of books of such a mixed character as the Mish- 
it ah, the Zahar ^ both Talmuds, tfcc , they meau the person 
or persons who gave the first impulse to the collection or 
redaction of such books. In this sense, ceitainly, Babbi 
Yolianan was tlio editor of the Palestinian and Bab Asshi 
and Rabma wore the editors of tlio Babylonian Talmuds 
For, whilst the first of the latter pair went more than 
once through the discussion of tlio whole Mishnah by the 
Ammdni liotn 190 to his time (r* 427), the latter supple- 
mented tlio collection down to bis own time (550). As 
regards the Babylonian Talmud, the Amoraim were 
succeeded by a now order of men called Saboraini (pm 
WDD), i e , “opmors,” who ventured only occasionally to 
revise and authenticate the sayiugs of their predecessors. 
The last of those Snbornim wore Bab Tna (or Giza) and 
Bab Simona (n. 550-590). In any ease neither the one 
Talmud nor the other was written down, slight private 
notes oxcoptod (DnnD before the close of the 0th 

century, if then. The apparently insurmountable diffi- 
culty of keeping such vast masses of literature in tlio head 
is romovod when ono takes into consideration that both 
teacher and student had moans of help to their memory 
fully corresponding to the vastness of the literature. In 
the first place, they liad the numbers alicady occurring in 
tlio Mishnah (e,f/, f f/ve must not separate the hoavo-offoring 
on account of tho bonecliction to bo recited in connexion 
with the act; Terumoth i. 1), &c. Secondly, they had 
names, Sinco to tho sayings of tho Talmud were generally 
attached the names of those who uttered them, saying and 
imrno became in tho memory of tho student identical. If 
somebody who lmd hoard a certain saymg from somebody, 
who in Ins turn had heard it from somebody else, was 1 
mentioned in the Talmud, all other sayings, howovei | 
unhko these in nature, if they had only the same link of . 
tradition, wore recited on the same occasion : e.g., in the ! 
Palestinian Talmud, Megillah iv. 1, “says Babbi Haggai, 
says Babbi Shomuel b. Bab Yishak,” &c, ; T. B., Berakhoth, j 
loaf 35, &C., “says Babbi Zorika, says Babbi Am mi, says 
Babbi Yohoslraa t b. Levi, 5 ' tkc. Thirdly, other oral tradi- 
tions , which went, by the older of tho Pentateuch, received 
in tho written Pontateucb vast aids to memory. Fourthly, i 
the Mishnah (although itself not written down), by its 
divisions, subdivisions, and sub-subdivisions, became, in its 
turn, a mighty aid to memory. Fifthly, as regards the 
Babylonian Talmud, there are additional means of aiding 
memory in exiatonce, for every now and then one meots 
with a Mnemosynon (Siman), which strings together the 
order of subjects (e g., T. B., JBeraichoth, 32 a, last line), j 
Both in MSS. and printed editions these Svmanim are 
given in brackets. Eapoport and his followers would have 

1 M.g,, T. B,, Berakhoth , leaf 86a, See Rashi and Tosaphoth, 

catchword IS. I'D? HI ; Ibid. , 86Z>, and in other places. 

9 In his Introduction to the commentary on the Mishnah (commonly, 

but by mistake, celled Introduction to the Seder Zeraim) and in his 

Introduction to the Mishmh Torah. 
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us believe that these mnemonic phrases aie late inventions, 
but they have as yet failed to make good then assertions 
See T B, Shabbath 104a, and T B, ‘Eoubm , 546, where 
these iSimamm are positively mentioned eaily m the 4th 
century, cf Bashi m loco 

Value — The value of the Talmuds may be estimated by 
the fact that they contain the Mishnah m various recen- 
sions and a large jioition of the contents of Midrashic col- 
lections, and m addition comprise a vast amount of Soplieric 
literatuie not to be found in the canonical Mishnah and 
Agadic matter not to be found m the known Midrashim, 
and have thousands of notices on secular knowledge of all 
kinds. Heie, however, the reaclei ought to be again re- 
minded that, whilst the Babylonian Talmud, the one of 
much larger extent, contains a great deal more Jndseo- 
religious matter, the Palestinian Talmud — of much smaller 
extent — is of much greater value foi the historian, the 
geographer, the numismatist, and other students 

Vicissitudes of the Talmud — Whilst the Babylonian 
Talmud commanded the attention of a hostile woild, and 
was proscribed, mutilated., 3 and condemned, and finally 
doliveied over to the flames 4 by popes and kings, the 
Palestinian Talmud suffered still more from one single 
enemy — neglect 5 Thousands of copies of the former 
lecension were destroyed in the course of time, but, this 
Talmud being studied in all paits of the world, the few 
copies surviving became the means of an endless supply 
Not so as regards the Palestinian Talmud, which found 
no students, or but few, after the closing (c 450) of the 
Jewish academies in Palestine ; and we have even to thank 
the enemies of traditional Judaism, the Kaiaites, who used 
it in controversy with their Babbanite opponents, for the 
preservation of some copies of it. By degrees the neglect of 
the book became so great that whole chapters of treatises, 
whole treatises of orders, and almost tv o whole orders 
themselves, disappeared, and are lost to this day. G 

Aids to the Study of the Talmuds,— (ct) Lexicons, — Tlio first rank 
is occupied by lexicons for belli Talnmds and Midraskim, and of 
those that by R Nathan b Ycluol of Homo, compiled m the 11th 
and 12lli centuries, claims the fust place. All oilier lexicons, fiom 
Elias Levita, Philip Aquuias, Johannes Buxtorf, See. , down to 
Levy and Jaatrow, are more or less based upon this grand work 
called * Arulh , 7 (b) Grammars. — A slight attempt at compiling a 

8 Raymnndus Maitm (Ramon Marline?), backed up by Ins teacher 
Pablo (Jristiam (see Ramban), was one of the first five (or lather six) 
mutilators (called censors) ol tho Talmud and kindred books. See 
Tom on, Ihstmre Acs Jlovimes Illusti es da V Or Are de Saint Dominique, 
i, (Paris, 1743, 4lo) p. 492; Jour. Philol., xvi. 134 

4 In tlio nndsummei of 1244 twenty-four waggons full of Talmud 
copies weie burned in Franco (see Journal of Philology, xvi 133) 

A certain Damn (afterwards called Nicolaus), a conveitcd Jew, by Ins 
accusations again, st tlio Talmud, managed that Rabbi Yelnel of Pans 
had to disputo with him publicly about its contents The disputation 
took placo in the midsummer of 1240; and R Yohxel cams out of it 
so victoriously that only after four years’ fuitlier machinations the 
Talmud was actually burned. The disputation is punted under the 
name of Disputatio cum Nicolao A. 1252 (I) habita cum Verst one 
Latina m Wagenseil’s Tela Ignea Satanse (Altdovf, 1681, 4to) ; a less 
mconect Hebrew edition came out in 1873, 8vo, at Thom. This 
event of burning the Talmud called forth three, elegies — (1) by R. 
Brayamin b. Abraham Pc’ Mansi, beginning JYDNJ, and the 

refrain of which was m«£>D nODf! *003! HIK'D 'N (see MS 
Add. 874, Camb. Umv, Lib., leaves 307«~S08a); (2) by R. M>ir of 
Rothenburg (see Rosit), the beginning of which is K'tO HDIHU' vNK' 
(in the Ashkenazic ritual for the 9th of Ab) ; and (3) by R. Abrabam 
b Yishak (see Zunz, Zur Gesch. u. Lit., pp. 463-4). This Abraham 
b, Yishak is the father of the famous En-bonet Abram Bederesi (not 
Bedarshi ; see Schiller- Szinessy, Catal., i. correction 5), the author of 
the Behinalh 'Olam. 

B See SchiUer-Szinessy in tho Academy, 1878, p. 171, and extract 
from Excursus id. (to the Catalogue ) on the Palestinian Talmud in 
Occasional Notices, &c., i., Cambridge, 1878, 8vo 

c See the before-mentioned Occasional Notices 

7 Rabbenu Nathan b. Yelnel b. Abraham was, on his father’s side 
an 'Anav (1JV) — and not an 'Akko (DP) as Eapoport, no doubt after 
Ibn Yahya, writes it in JBikhure UcUttim, x. 7 — t e , of the family 
'Anavim (Dei Mansi, Dei Mansneti, Dei Piatelh, Dei Pietosi, Dei 
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gi animal*, and tins only for the Babylonian Talmud, was made by 
Ike lata learned S D Luz/atto It exists m Italian (Padua, 1865), 
Geiman by Kruger (Breslau, 1873), English by Goldammci (New 
York, 1876), and Ilebtew by Lemei (St Poteisburg, 1880) Of 
moie -value, howovoi , is Noldckc’s Mandarin. Gi amumr, although, 
it stands in connexion -vutli tlio Babylonian Talmud only m an 
imlnact way (c) Oommentat ics — Comment, mos on tlio gieatei poi- 
tiuu of the Babylonian Talmud uio extant, by the famous Itabbenu 
H.uianeel of Kan wan, tlio toucher of Itii’ir {q v ), by Rasiii ( q v. ), 
and by tlio descendants and disciples of tins latloi common tatoi, 
who composed the Tosaphoth All the so arc included in tlio latest 
Talmud edition of Yilua It is ussoi led by Rauad II. {q v ) that 
tlio whole (1.5 ) Talmud had been commented on in Aiabie As 
rcgaids tlio eonimentancs on tlio Palestinian Talmud, it ought to 
be said that the Pcne Moduli, &o , by It Moslmh Mavgahyyolh, 
and tlio Korhan llticduk, &e , by E David Bi.iiikol (the teaehoi ol 
Mondolssoliu), make luoie than one comment, uy on tlio whole, and 
thoy are emhudied m tlio Zhitomir edition (1860-67) (d) Method- 

ohnjy — Among tlio many Introductions to iho Babylonian Talmud 
that of It Sheumul Ilannagul must now bo consnlotcd tlio Just, 
not only m tune but also m value There was indeed an eailiei, 
and perhaps a still mom valuable one m existence (bee Baadiv), 
but it is now unfoi tunatoly lost. As lcg.uds tlio Palestinian 
Talmud, the only one m existence is that by tlio late Z Prtmkel 
(Broslnu, 1870, 8vo) The authoi was a most learned mau, but 
soniou hat confused m lus diction (c) Tran slut ions Eemlei mg.s 
of isolated treatises ol the Babylonian Talmud exist in Latin, 
Bgohni, Thesaurus, xix , Zcbuhim and Mi nnhoth, and x\v , 
Synhcdi in; 1 in Broach, e.tj,, Bmtlholh , by Oliiauni (Leipsie, 1831, 

Uininii, Dei Unuh), and, on Ins mothei’n hide, of the TaqqniJnm, i.e , 
Do Bonus, towlnuh the celulnated author of tlio Lexicon Sc nuilt. David 
belonged. Itabbenu Nathan’s fathoi and gi andfalher, like Itabbenu 
Nathan himself and lus biotliei’s dencendauts, weao, no doubt, papal 
court Jews (and not liuondiapers, as tlio latest editor of the 'Audit, 
by misleading and misinterpreting tlio soniowhut haul vc*t sen ol Ins 
author, contrives to show). Tim luoiative position furnished them with 
ample means not only tor then noble chanties to cougi egatioual insti- 
tutions (a sytiagogno, religions bath, &c. ), hut also with tlm luisiuo 
necessary for the piusmt of Talmudic studies. Eabbeuu Nathan was 
resh kallah (rector of ilia Jewish university), mid unquestionably 
tlio gi cutout Talmudist, oven as lio was this pmuest Iluhirw poet, m 
Italy in tlio 31th and 12th eontuuos As legaids Ins toaeheis we 
know lour, tlneo ol whom ho attended, whilst In 1 studied amt digested 
tho works of Iho fmulh so well Unit, though personally unknown lo 
one auolhoi, thoy may bo justly called master and dtsoiplo. llis lit x fc 
teaelun was his mvu lather, lus second, tetuhu*, from whom Itabbenu 
Nullum no doubt obtained his llnmmgh kuowledgo ol Babylonian 
liahits, was E. Masliah of .Sicily, who had been nhejuer of the greatest 
“gnoii” of PuuUnihtiiu; lus thud teaelun was It Modioli b. Ya’akoh h. 
Moslmh b. Abbuu of Nmlmime (or Toulouse , belter known under iho 
name of It, Mosheh Jhuhhuslian); and the fourth wits Uabbeuu Hun- 
iiueel of ICairwan. Ifc owed so much to tins lonelier tlmfc as boon as 
the 'Arnkh had appeared moat people took It iovgmuted that Itabbenu 
Hnnaneel had lived at Homo, and accordingly called him “ a man of 
Borne — .’lull Komi”; see MH lint. Mils Add 27, *201, leaf 73ft, and 
Tosuphuth, ptmm. (That Uabbeuu (Jevslumi, IWblaum Monhoh DD3, 
and others were lu.s teachers, as Itajioport, too. oil , tmurbi, is a JU:» 
tion. ) Itabbenu Nathan, in lus 'Jru/di, doe.s not merely explain tins 
foreign (he., Aramaic, Persian, Greek, Latin, and Arabic) won Is occur- 
ring in the Tnrgums, Talmuds, and M hint slum, but the .subject-matter 
also, and thereby proves himself a doubly useful guide. Lu this, al- 
though he had boon preceded by no loss a persomigo than iho Gann 
thumb b Paltoi (fl. 870), who also composed such an 'Arnkh, Kabbemi 
Nathan was rtrluolly the first, as the Gann's work had been early 
lost. Tho assertion that tho fourth of the four men captured by tho 
(Spanish admiral (bee below, p. 30) was it, Nathan tlabbahli, that ho 
lived m Narbonne, and that Sic also compoHcd a similar *A ml'h, rusts 
on a lnisuudurstauduig, m the quotation m tins Yohnsin clearly allows. 
The passages there given under U, Natlmn Ilubbuhh are taken verbatim 
from the 'Antlh of our author (compare tlio ru tide tVUty, &o„). That 
Eamo has been at tunes called in Jewish wilting# “ Babel/’ and that 
consequently Jlabbahli nuiy mean ‘'the Kimmn,” is clear from tlio 
writings of the New Testament;. We will only add hero a few words 
concerning the bibliography ol the book. Of tho ' At ukh exist ho far 
ton editions, the find of which eamo out undated, but befoio m abuut 
1480. Tho seventh edition was eurii lied by the physician Ik Ihnyamm 
Musapliift’s Mumph, it*., AddriaiimUu (Musaphiu wan it Greek ami 
Latin scholar), aiul the latest edition by l>r Kohut is now m prognwH, 
As regards tlio MSS, of this mnarkublo lexicon tho best copies aiu to . 
bo found partly in tho University Library, Gam bridge, (Add. 376, 
which baa all tho versus of the author and w blitaiiit nlu by It, Bhennud 
Ibn JICJJ, and Add. 471-72), and partly at the Court Library, Vicuna 
(Ood. cvi. 1 and 2). The latter were earned off by Napoleon I. to 
Paris in 1809, but in 1815 were returned to Vienna, 

1 Various writers assort that there exist many hooka containing 
Latin translations of various treatises of tho Babylonian Talmud. 
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8vo) , and m German, e g , Beiakhoth, by Rabo (Hallo, 1777, 4to), 
lcgaid being had also mboth to tlio same tieatise of the Palestinian 
l eecrn sion, and again by Pmnei (1812), Baba Mcsi'et, by Biunurtei 
(187b), both at Boilm and m folio , 'Abodah Zantlt, by Ewalil 
(Nuiomborg, 1856, 8vo) , Ta'amth, by Stiascliim (Halle, 1883) ; 
Mcgzllah and llobh Ilasrihanah, by Rawicz (Bianldort on-the-Alain, 
1884 and 1880) Tlio assertion that the wliolo of this Talmud 1ms 
been translated into Spanish lias yet to bo piovcd As icgatds flio 
Palestinian Talmud, Ugoluu’s Thesaurus contains tho following 
tmitises m Latin — l^csahun (vol xvu ) , Shekalim, Yoma, Aulhah, 
Hash JJasdianith , Taaiulh, Mcgillah, Jlngujah, Jlesah, Mo' id Katun. 
(vol xvm ), Mdaseroth, Muasci Sheni, Mullah , 'think, JiiKhurnn. 
(vol, x\ ), 8 if nit cdi m, Mithlcath (vol xxv ) , Kiddushin, So/uh, 
Kclhuboth (v ol xxx ) M Schwab (of tho Bibhotlieqno National*.’, 
1 tins) has undertaken a Bioncli tianslatiou of tho entuo PaleHtiman 
Talmud, which is now m piogicss , horn tins JJorakhoth lias been 
tiauslaled into English (London, 1886, 4to) 

Editions — Tlio editions of the Palestinian Talmud, m wliat was 
then called its entnety, are only four* — (a) Venice, 1523, without 
auy commentary ; (b) Uracoiv, 1609, with n slioit connuonliuy , the 
toxt apparently liom a diileroiit MS. from that used for the edit in 
prma'/is , (r) Kiotoselnu, 1866, with a short oonimentiuy ihileiiug 
horn that of thacow these three editions me each coinpiisod m 
one volume; (d) the fouith edition came out ai Zhitomir, with 
eommeutancb hy dillcient men (soo Commentaries nhtu e). All these 
editions mo in folio. Of the editions of isolated tieatises, winch mo 
not a few, wo will only mention those of JicmUmth (Vienna, 1871) 
and J'ea/i and Jlniuu (Ihoslau, 1875, both m 4to), with a new com- 
mon buy hy Z Biuukol. Tho editions of the Babylonian Talmud 
aiofwi munoious that thoy would icquuo several entire sheets lor 
oiuuneialion. Tlioio m m existence mi approximately good it cat iho 
on them (seo Vi trim Meet tones, vuls. i, and vm ) Wo will only 
name three of the ontiio editions j--(l) the cditm pn net /is, Venice, 
1520-23, a — winch, though disfigured hy nmucious mispunts, wan 
not mutilated hy tlio censor; (2) the edition oi Basel (1578 81), 
whieli omits 'Abodah Zarah altogether, ami 1ms a <*hmiiig(») notion 
in Latin j 3 (3) tho latest edition, now punting at \ lhm, with old 
commentaries hitherto unpublished. Oi* isolated tieatises^ which 
may ho counted by more than hundreds, ive will only mention nmi 
(the Poitugiuiso oi at least Jientlhoth), the existence, of which was 
asserted m tho last century {Pa hud Yidial , s v, NrnnnUQ 841331, 
then again culled in question in oiu* own times, 1ml positueh filmed 
hy till* picsent wnter from an emly woik composed at tlu> tune 
when but lew editions of tlio Talmud existed tt is the ZinC 
Abraham ((Jamb MH Ti. 6. 50, leal* 59ft). Mulennls for tlun ril ical 
edition of the Bahylimiun Talmud fiom an ancient MH, fmmcrly iu 
tlio numustery ol l’icrsoe, but now m tlio Royal LUuuiy of Munich, 
and other A1HB. mid wuly prmtn of isolated treatises in varioim 
public and piivate libraries of Europe, Asia, ami Africa, have been 
collected and are being published by Eabbinovicz. Of this import- 
ant work fifteen volumes, continuing tho following ticiitises, linvo 
alie.tdy come out: - the whole. A< tier Ze rutin (18(57), /*Vy<4, IJuqhjuh, 
Mded Katun (1869), Sail a ft, Ta'amth (1870); Hash Jhtsshunnh, 
Yoma (1871); ' K nth m (1873); J'mthim (187 1); Shubhntk (18751, 
MrgiUah, Shekalim (l 877); Synhcdi in (1878); 'Abodah Zuiult, 
MuLk'oih, ShclnloLh, Jlorayot/t, 'JSdwtyoth (1879); Ilnbit Bat hr a 
(1881) ; Baba futvima (1882) ; Baba Mc$i'a (1888) ; Zchohini (1884); 
Mauthuth (1886),'* All those wore printed in 8vc and at Munich, 
except vol. ix., which came out at Mainz. 

Influent v* of the. Talmud , — It imwt bo admitted by every 
critical student of history that tho Talmud ha« not merely 
boon Iho moaiiH of keeping nlivo tho religious idea among; 
tho Jowa, but has formed their strongest bond of union. 
When, after the fall of the city of Jerusalem and its temple, 
and tho expatriation of tho Jews from Palestine, a goodly 
portion of tho Mosaic law lost its application, the Talmud 
became tho spirit which put f resh life in to the loiter which 

Upon examination those books turn out to contain cither a fruurta 
tion only of Misluno troatisos with ov without excorptn from, ami 
with or without scholia on, f/ewam, or disputations which introduce 
small pieces of Gcmara. The utmost they contain is a chapter or two 
tiansiiiietl from Gcmara itself (as, for example, “ Edjutrd, A bod a Bant, 
&o., Hamburg, 1705-10, 4 to, ■which contains G&mara of the first two 
Peruldm). 

9 Tho paging of this has been followed in all subsequent editions. 

8 Nuuc ab omnibus uh qua; contra roligionem GhrisUiuuim fade* 
bant rocogiiitum, c*t jaxta mentem Hacri concibt Tiichmtiai expurga- 
tum ct approimtuni, ut non niotlo citra impietatom varum efclam cum 
line! it a nontm lcgi poxmL. 

4 The notes In the first fourteen volumes go under the name of 
D'HS1DA“'h!3’t , whilst those of the fifteenth volume have the title of 
DiYOH? YD?, in memory of tho late Abraham Munshachor, who not 
lucruly inrovod the Mtcccuas of this publication during ins lifetime, 
but loft a considerable sum for its continuation and completion. 
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had become to a great extent dead Moreover, by the Tal- 
mud, the intei pro tation of which was chiefly m the hands 
of the academies of Sura and Punibaditha, the Jews of all 
the woild found, if not a new Jerusalem, at least a new 
Yabneh (Jamnia), ie, a place wheie the old learning was 
not merely continued, but made to slime with a yet gi eater 
splendoui. Tins fact will bo the moie readily acknow- 
ledged and appreciated when one casts a glance at the 
miserable religions condition of the Kaiaites, the so-called 
Scriptural Jows 

Transference of Talmudic Learning from the East to the 
West . — Tlioio natuially came a time when Talmudic learn- 
ing, if it was to maintain its influence upon the Jows, 
could not be confined to one spot. We have seen under 
Kashi (q v .) that the gtcat emperor of the West (Chaile- 
magno) had boon the means, towaids the close of the 8th 
century, of banging learned Talmudists not only to Pro- | 
venco but to the north of Prance and the south of Gor- i 
many. 1 Hut when nearly two hundred yoais later the | 
academies of Babylonia weio threatened with extinction , 
(because of tlioir lacking, from various causes, the moans 
of subsistence), so that they had to send out members of 
tlioir body to supplicate the support of tlioir richer biotin on 
iu other countries, it providentially happened that tlio four 
men whom they sent wore taken by a Spanish corsair 
admiral and sold in. four different slavo-maikots Rabbi 
Sliomaryah was sold at Alexandria, and was redeemed by 
the Jews, and great was tlioir astonishment when they recog- 
nized in him a most able Talmudist. Tie became the head 
of the Cairo community, and one of tlio most successful 
Jewish Talmud teachers Egypt over had llabbi Ilusshiel 
was taken to K air wan, in Afi iea. There the Jews redeemed 
him; and when his great learning was found out he was 
named the spiritual head of the Jew's in that place. From 
the school which ho founded sprang not merely his own son, 
tile famous Kabhcmu Ihuiaiioel, but also the great Hubbouu 
JSfissim, both teachers of JUru (</.».). Another learned cap- 
tive, It. Moslich, was brought to the slave-market of Cor- 
dova, the rabbi of which town, a noble and rare example 
of unselfishness, modesty, and love of truth, placed the 
ragged stranger who had only been ransomed for charity's 
sake a day or so before at the head of the community 
instead of himself. Tho name of the fourth is unknown 
(see It aba d 1L, and Tatyanin t od. Cracow, leaf 1256). Borne 
assort that ho was R. 'Nathan Ilabbabli, and that ho became 
the teacher of the Jews m Narbonne, but tins is a mere 
conjecture, tho truth of which has yet to be proved (see 
page 57, footnote 7 ). Be this, however, as it may, four 
great Talmudists, who had come direct from tho Babylonian 
academies, became tho means of bringing Babylomco-Tal- 
tnudic learning to places tho Jows of which had been de- 
pendent on tho religious and literary crumbs that fell from 
tho richly-laden tables of Sura and Pumbaditha. Some 
years afterwards the forrnor academy was closed, and a 
short time afterwards the satno fate befell that of Pumba- 
ditha, tho sunset Of which, if not tho noonlight, in tho 
persons of Bab Sherira Gaon and his son Rab Hal Gaon 
was oven more glorious than that of tho sister academy, 
tho last “ gaon ” of which was Itab Shemuol b. Ilophm, 
father-in-law of Kabbenu Hat. Meanwhile, however, Tal- 
mudic learning had not merely become naturalized, but 
eventually indigenous in various parts of Africa, and part 
of Europe (Spain, Italy, Provence, the south of Germany, 
and the north of Prance). Kabbenu Gershom b. Yehudah 
of Metz and his disciple Kabbenu Yishak of Troyes, 
Kabbenu Ya*akob b. Yakar of Worms, Kabbenu Eli'czer 
Haggadol and his disciple and successor Kabbenu Yisliak 
Began Leviyy&h, Kabbenu Y ishak: b. Yehudah of Mainz, 

1 Ttaly7iiobably Sicily, was apparently the country which obtained 
her teachers direct from Irak. 
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Rabhenu Elyalum of Spiies, Kabbenu Nathan b Yehiel 
of Rome, and last but not least Rasln himself, and Ins 
so lib-in-law and other disciples, represented Talmudic learn- 
ing m such perfection as had not been found before as 
regards the Babylonian Talmud, even m the land of its 
bn tli and growth. It was the disciples’ disciples of these 
men who studied and taught in \anous towns of England 
within a hundied years (1150) after the Conquest When, 
towaids the end of the 1 3th century and the commence- 
ment of the 14th, the Jows were duven out of England 
(1290) and Piance (1306), and flocked chiefly to Italy, 
Gieece, Geimany, and Poland, the last-named country 
appiopriated the lion’s share of Talmudic learning, so 
that till within our own century the rabbis of the chief 
communities m Hungary, Moiavia, Bohemia, and other 
Austrian states, and m Germany, Holland, England, &c , 
had to bo fetched fiom Poland Talmudic learning since 
Mendelssohn and his school arose, threatened to die out 
not merely among the Jews m Germany, but also among 
thoso of tho other countries where tho Jows spoke tlie 
German tongue in some form or other. Within the last 
twenty- five years, however, fresh impulse has been given 
to these studies, not liieicly among Jews but also among 
Christians. (s m s.-s.) 

TAM, commonly called Kabbenu Tam, more correctly 
Kabbenu Tiiam (m=DJp )Mn), By this title are 
known two eminent llabbi me scholars, both named 
Ya'akob, to whom this epithet was given m allusion to 
Genesis xxv 27. Ci And Jacob was a perfect man” ( Ts?t 
Tam, DTl C”&$). They belonged to the north of France, 
lived m tho 12th century, and wore master and pupil. 

1 Kabbenu Ya'akob b. Meiii b Suemuel was, on Ins 
mother’s side, a grandson of Kasiii (< 71 ')* ETo was liis 
pin cuts’ third son, younger brother of llibam and Rasiibam 
(q.v ), older brother of Kabbenu Shelomoh of Kamcru, 2 and 
brother-in-law of Kabbenu Hheinucl b Bimhah of Yitry the 
younger 15 (the reputed author of tlio Malizor Yitryf now 
apparently lost 5 ). Kabbenu Tham had, hko his grand- 
father Kaslu, six teachers: — (1) his own father, (2) his 
brother Ribam, (3) las brother Itashbam, (4) Kabbenu 
Ya'akob b. Shimshon, 0 (5) his grandfather Kaslu, 7 and (C) 
Kabbenu. Y oseph Tob- Eiem tlio younger 8 Kal ibenu Tiiam 
had at least fivo children. 0 The names of three of his sons 
were Y oseph, 10 Yishak, 11 and Whelonioli. 153 Kabbenu Tiiam 
was unquestionably among Jows the foremost man of lus 
age. For not only was I 10 tho greatest Talmudist after 
his maternal grandfathor’s death, but lie also added reading 
wide and varied to a stupendous memory and a marvolloiis 

u HcoTNlH. aPuI 27, 20Q~i7i'tiio 13 1 \ Mas., leal" 158 6. 

8 See liasln’s Sulthir, i. leaf 16 

4 See Scln ller-Sxinofisy, Cutuhxfue, ii. p. 88 

0 See art. IU&in (vol xx p 28 i, note 10) 

0 Tim rabbi was a disciple of li. Hhcnmul Ilnllovi (see Sclnller- 
Rzincssy, Gated , ii. p 05, 110 L 0 1) and of ltasln, mid wan not only a 
gi eat Talmudist, as we 10 all the disciples of tho lant-muncd eminent 
toucher, blit also a gteat mathematician mid aaiiouomor, though «. 
terribly bad poet. IX is conmieutiu y 011 A bath is 111 part punted, and 
is to be found, more or less perfect, 111 various libraries in Europe, 
although not recognized as lus. It is ti seabed lanoualy to RaBlti, to 
Raahbam, and others There aro copies of it 111 Cambridge (Add. 
1213; Add. 1523), Oxford (Opp. 817), the British Museum (Add 
27201), the Both Ilarrrmidrash of the Ashkenazim in London, &c. 
(The master of St John’s, Cambridge, is preparing an edition of it.) 
A work on intei calatlou by Itnbbenu Ya'akob b. Shimshou exists in 
MS. at the Bodleian (Opp. 817) under the name of Aejiher Ilaclkoshi. 
From Mm, no doubt, JRabbenu Tham imbibed lus love for science. 
On the fact that Rabbenu Ya'akob b Shimshou -was Itnbbenu Timm’s 
teacher (against Zunz), see Sclullor-Szinessy, Caial. , ii. p. 06, note. 

7 Rabbenu Tham, dying an old man, must have been, from fourteen 
to sixteen years of age when Rashi died. 

8 See Sepher Jlayyashar, § 620 (leaf 74a, cob 2). 

® See Camb. MS. Add. 667, 1, leaf 646, col. 1. 

™ See Brit. Mus MS. Add. 27200, leaf 1586. 

31 See Sepher Hayyashar , § 604. 

18 See Shibbole JIallelcet (ed. Buber), p, 10. 



40 TAM- 

powei of combination, sucli as appeared only again m the 
last century m the persons of R Yehonathan Eybenscliutz 
( oh 1764) and R Yehezkel Landau (oh 1793). Let us 
add that he was a lexicographer, grammarian, and Biblical 
commentator of no mean oulci, that lie was a poet in 
Heine w and Aramaic 1 mfeuor only to Ibn Gebirol 
(Avia eb ron, q v ), Mobil cli Ibn 'Ezra, and Yeliudah Hallevi 
(and by far gi eater m tins ait than the commentator 
Abraham Ibn 'Em a), that lie was hold m high esteem by 
prince and nobles , 2 and that ho was a man of great wealth, 
with which he generously supported, not merely his own 
poorer hearers, but othei ilmciant scholars also 8 

IIis wades aro the following* — 

(1) Oommontary oti Job, and, no doubt, on otliei paits of the 
Bible (are Camb Uiuv Lib MS Dd 8 53, leaves 15, 4 a, llct, 
125) All these aio appai enlly now lost. (2) Jfahhrdoih, i e , 
loKieal and grammatical decisions between Monaliem Ibn Set uk 
and Duuaah b. Lalnut (see Sepher Tcslniboth Vumtbh l Lain at, 
Kdmburgh, 1885, 8vo) That tlioso^ “ derisions” arc leally by 
Kabbeun Tham is proved by llio boforc-namod MS , loaves 10a ami 
16«, wlioro the book is quoted by an mil hoi of tho 13th century 
(3) tft’pher llayyadutr (Vienna, 1810, folio) Although this woik, 
m its present form, is tho compilation of one of llabbenu Tham’a 
disciples, It Yisliak b. 1) tubal by name (also called Isaac of Russia; 
seo SHullcr-Szmcssy, Catalogue, :. p 3151, and n p 60), not only 
is the foundation Iiabbeim Timm’s (.see Proiiico), but tho contents 
also two virtually Ins Compare the C.unhtidgu MS. Add. GO 7 1, 
passim (4) Tho gicatei part o[ the Toutphntk m tho Babylonian 
Talmud aio mduootly also by Rabhonu Tlitiin , and lie is vntii- 
ally tho first Tosnplnst It is true that bis fnther, Ins brother 
Rasiibam (q,v,), and his undo liabbemi Felindali b. Nalliftn had. 
wntten Tosaphnlli boforo him, and that this kind of literary acti- 
vity lasted to within tlio first quarter of the ldtli century. Still, 
most anil tho best of the Tomphof.h now m our lmnds rest on 
Babbcuu Tham and his school. (5) Mahior, i o,, a pi ayor-liook, 
&c , for tho wliolo year, with Rabbinic ordinances, &o. See 
Tosaphoth on T. B., JirmUioth, leaf 37r«, catchword DD'OII, and 
Jin'i'lhtilh 3 faharavi of R Mou* b. Barukh ol Ilothenhuvg (Rxva di 
Trento, 1558, 8vo), loaf iu (6) I’oom.s. These aro pmtly didactic 
anil partly htmgical Of tho fonnoi* kind a specimen will bo found 
(“On tho Accents,” communicated by Tlal hurst am) m Kobnk's 
Yeshurun, v p. 125 sq, Tho liturgical poems, again, aro of two 
kinds . (a) such ns have no metre and rhyme only by means of 
plurals, possessive pronouns, and such hko (rhymed moso), and 
which perfectly resoluble most u( the productions of tho Brunei >- 
Ashkenazic school (see, lor evinnjile, the Jucsumlo in Muller’s Cain- 
loyitr, Amsterdam, 1868, 8vo); (ti) such as liavo metre and rhyme, 
and rosomhlo tlio productions of the Hoplumulir school, r. q. , tho 
one hogiuuiiig “p (and not 111 ; sen MH. Add. 667, leaf 
102a )„ 4 (7) Various ordinances, &c. , arc to ho found in later writers 
(soo MS. Add. 067, in Cambridge, jpassm, and Ttsh ubolh Mahtiram, 
Prague, 1608, Folio, § 1023, &r, ). Rnbbtmn Timm died in 1171 ; 
see Rashi’s fiiddur, ix (formerly Luzmtto’s, thou Halliorstam’s, and 
now tho property of the muster of Sfc John's College, Cambridgo), 
loaf 48ft 

2. Rabrkntx Ya'at^ob of Orleans, rabbi of Iicmdon (?). 
Ho is of ton quoted in tlio Tompholh (both on tlio Ron la- 
touch and on. tho Babylonian Talmud). No independent 
works of liis, however, aro extant, JTo was killed at 
London in the tumult on tho coronation day of Richard 
Ooeur-de-Lion (Boplombor 3, 1 J 89; Bchillor-Bzinessy, Cattily 
i. p. 117). (is, m. r.-r.) 

TAMAQ1XA, a borough ol Schuylkill county, Pennsyl- 
vania, United States, in a hrokon, hilly country, upon tho 

1 Hoc Ins Yc$ib Pithy am (in Urn Ashkonazic ritual ; it is intro* 
duotoiy to tho prophetic lesson for tho second day of Pentecost), 
If wo liavo the correct reading of that poem there, Itabboim Timm 
must have been a Lento ; and if so, tho Shenmel Ilallavl mentioned 
by H Ya’akob b. SlnniHhou as lus teacher, in tlio Cambrulgo MH. 
Add. 1213, leaf 275, is vovy possibly Itabboim Tliam’u paternal 
grandfather. 

8 See Sepher LTaypashar, § 595 (leaf 87«, col. 1), and§ 610 (1st) 
in fine. To this high position it is no doubt to bo ascribed that lus 
Hfo was saved by a knight during tho second ems ado, in which tho 
whole congregation of Rameru was reduced to beggary, after many of 
its members had been ruthlessly slain. 

8 For example, tho poverty-stricken Abraham Thn 'Ezra, to whom 
he not only gave money but kind words also, in good versos (Keravi 
J/Temd, vib p, 85). 

4 For other metrical poems by Rabbenu Tham, see Zunz, Liter at arg. 
4®r Syn, Poesie (Berlin, 1885, 8vo), p. 288. 
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Little Schuylkill river, 98 miles nearly north of Phil- 
adelphia It is m the midst of the anthracite coal region, 
and coal mining is one of its principal interests It is 
an important railroad centre, upon the Philadelphia and 
Reading system, being the point of intersection of thieo 
main lines and the terminus of several minor branches. 
The borough had a population of 5960 m 1870 and of 5730 
in 1880 

TAMARIND This name is popularly applied to the 
pods of a Leguminous tree, which are haul externally, but 
within filled with an acid juicy pulp containing sugar and 
vanous acids, such as citric and taitanc, in combination 
with potash The acid pulp is used as a laxative and a 
icfrigerant, tho pods being largely imported both fiom tho 
East and the West Indies Tlio tioe is now widely distri- 
buted m tiopical conntiios, but it is generally considered 
that its native country is in eastern tropical Africa, from 
Abyssinia southward to the Zambesi. Sir Ferdinand von 
Muolloi notes that it is truly wild in tiopical Australia. 
The name (meaning m Arabic “Indian date”) shows that 
it entered mediaeval commerce fiom India, where it is used, 
not only for its pulp, but for its seeds, which are astringent, 
its leaves, which furnish a yellow or a red dye, unci its 
timber. Tho tree (Tamarinchis nittica, L ) attains a height 
of 70 to 80 feet, and bears elegant pinnate foliage and 
purplish or orange veined flowers anangod in terminal 
clusters The flowor-tube bears at its summit four sepals, 
but only throe petals and throe perfect stamens, with 
indications of six othei s. The stamens, with the stalked 
ovary, aio curved away from tho petals at their base, but 
aro directed towards them at their apices. Tho antheis 
and tlio stigmas are thus brought into such a position as to 
obstruct tho passage of an insect attracted by the brilliantly- 
coloured petal, the inference of course being that insects 
are necossary for the fertilization of the flower. 

TAMARISK. The genus Tumttrur gives its name to 
a small gioup of shrubs or low trees constituting tho 
tamarisk family. The species of tamarisk and of tho very 
closely allied genus Myrmirla grow in salt deserts, by the 
soa-slioro, or in other more or less sterile localities in south 
lompcrato, subtropical, and tropical regions of tho eastern 
hemisphere. Their long slender blanches bear very tmm 
arcus small approssod leaves, in which the evaporating 
surface is reduced to a minimum. The flowers are minute 
and numerous, in long clusters at the ends of tlio brandies 
or from tlio trunk, Each has 4-0 free sepals, and as 
many petals springing with tho 4-1 2 stamens from a fleshy 
disk. In Tamnrix tho stamona aro free, while in Afyi'iraria 
they aro united into one parcel Tho free ovary is one- 
colled, with basal placentas, and surmounted by 3-5 stylos. 
Tho fruit is capsular, and contains numerous seeds, each 
usually with a long tuft of hairs at one end. The great 
value of thoso shrubs or trees lies in their ability to with- 
stand the effects of drought and a saline soil, in consequence 
of which thoy grow where little else can flourish. It is 
on this account that tho common tamarisk, T, gctltim, is 
planted on our sea-coasts, and affords shelter where none 
other could be provided. Tho light feathery appearance of 
the branches, and tho pretty rose-coloured flowers, render 
it also an elegant and attractive shrub, very different in 
character from most others. 

Borne species produce galls, valued for their tannin, while 
tho astringent bark of others has been valued for medicinal 
purposes. The ashes of the plant, when grown near the 
soa, aro said to contain soda; but, when cultivated inland 
or on sweet soil, they are, it is alleged, free from soda. 

For tamarisk manna, see Manna, vol. xv. p. 493. 

TAMBOFF, one of the largest and moat fertile govern- 
ments of central Russia, extends from north to south 
between the basins of the Oka and the Don, and has 
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Vladimir and Nyni-Novgorod on tlie 1ST , Ponza and Saia- 
toff on the E , tlie Don Cossacks and Voionezli on tlie S , 
Tula and Ryazan on tlie W It consists of an undulating 
plain intersected by deep lavmos and broad valleys, rang- 
ing between 450 and 800 feet above sea-level. Chalk 
and Juiassic deposits, thickly covered by bouldei-clay and 
loess, aio widely spread ovoi its surface, concealing the 
undei lying Devonian and Carboniferous deposits These 
last appeal only m the deepei ravines, and seams of coal 
have been noticed at several places Iron ore (in the 
noitli-west), limestone, clay, and gypsum are obtained for 
budding and manufacturing purposes , tiaccs of naphtha 
have been discovered at Tamboff The mmeial waters of 
Lipetsk, similar to those of Fianzensbad in their alkaline 
(dements, and chalybeate like those of Pyrmont and Spa, 
are well known m Russia. Tam boll is watered by the 
tributaries of the Oka and the Don The Oka itself only 
touches the north-west cornoi of the government, but its 
tributaries, the Moksha and the Tsna, aie important 
channels of tiaffic Tlio Don also only touches Tamboff, 
and of its affluents only the "Voronezh and the Khoper and 
its tubutary the Vorona aro at all navigable. As a whole, 
it is only in tlio north that Tamboff is well watered ; m its 
southern part, wlucli is exposed to the miluenco of tlie dry 
south eastern winds, tlio want of moisture is much felt, 
especially in the district of Bousoglyobsk, which bolongs 
to tlio dry steppes of tlie lowor Volga. 

The rhrnato is continental, and, although tho average temp da- 
ta n) at Tamhoil’ is <12° 1<\, the winter is eonipiu ativoly cold (.1 anu 
ary, 18°; July, (38") Tlie livers lomam frozen loi four months 
and a half, Forests occupy loss than on e-sixth ot tho total mca, 
and occui chiefly m tho west , m tho south-east ivood is scarce, 
and si raw is resorted to for lu id. Tho soil is fertile throughout, m 
tho north, indeed, it is clayey and soinotmu'a sandy, hut tho rest 
of tlio government jh covoicd with ft sheet, 2 to 3 feet in thickness, 
of tho most fertile tchcrnozcm, of such nehnoss, indeed, that m 
Borisoglyehsk com-iields which have not boon manured for eighty 
years still yield good crops 

Tamboff is one of tho densely peopled pi ovinees of Russia, Its 
population in 1 883 reached 2,0 1 0,(500, and m several distiiets 
(ICozloif, Lebedyafl, Lipetsk) tliero arc fiom 110 to 130 inhabitants 
per square mile. It is Great Russian in tlio contial portion, but 
luis a notable admixture of Mordvinians (#. v. ) and Moschoriaks 
in tho west and norLli-wost, os also of Tartars* tho Mordvinians 
(who aro rapidly becoming Russiiiod) constituto 4 por eont of the 
aggregate population of Tamboff; tho Tartars number about 20,000, 
and the Moscherialcs about 4000. Nonconformity is widely apiead, 
although the o/Iieial figures disclose only 14,300 Raskolniks Not- 
withsiandmg a high birth-rate (45 in the thousand), tlio annual 
increase of population is but slow (0*5 per cent, annually) 

Tho prevailing occupation is agriculture, and in 1883 only 
1(38,200 persons lmd their resideneo in towns, which arc mostly 
themselves nothing hut largo villages ofagrieuUuriHts living together, 
with a fow merchants. Move than two-thirds of tho aroa is arahlo, 
and of tins proportion fit) por cent, belongs to peasant communities, 
80 por cent, to private individuals, and 11 por cent, to tho crown. 
The crops of tho yoars 1883 to 1885 yielded on tho average 8,886,000 
<1 uarters of grain (half homg ryo,' and ono-third oats). Com is 
exported to a eonsidorablo extent from tho south, although it is 
deficient in tho north. Hemp ami linseed arc also cultivated for 
exportation Tho cultivation of tobacco is yearly increasing: 
6220 acres wore under this crop in 1886, and yiolded nearly 60,000 
owls. In the same year 16,960 acres wore undei bootvoot, and 
yielded 1,060,000 cwts. Cattle-breeding, though loss extensively 
curried on than formerly, is still important (650,300 horses, 399,600 
homed cattle, and 1,826,600 slioup in 1883). ExeoUcnt breeds 
of homos are mot with, not only on tho larger estates, hut also m 
the hands of tho wealthier peasauts, those of tho Bityug river 
being most esteemed. Manufactures aro represented chiefly by 
distilleries, tallow-molting works, sugar-works, and a fow woollon- 
olotli mills. Tho potty Dados are not vory extensively carried on m 
the villages. Comma rao is very brisk, owing to tho largo amounts 
of corn exported., — Kozloff, Morshansk, Tamboff, and Bonsoglyebsk 
being tho chief centres for this traffic, and Lebedyafl for tho trado 
in horses and cattle. Tamboff is rather backward educationally : 
in 1883 there were only 629 schools, attended by 84,739 boys and 
6880 girls. Tho government is divided into twelve districts, the 
chief towns of which, with their populations in 1884, aro Tamhoff 
(84,000 inhabitants), Borisoglyobsk (13,000), Elatma (7560), Ifir- 
sanoff (7770), Kozloff (27,000), Lebodyah (6260), Lipotsk ( 15 , 860 ), 
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Morshansk (21,200), Shatsk (7260), Spassk (5010), Temmkoff 
(13,700), and TJsmafL(8110 m 1880) A distinctive feature of Tam- 
boff is its veiy laige villages of ci own-peasants, a dozen of which 
have from 5000 to 7000 inhabitants each Seveial of them — like 
llasliazovo (a great centre of Nonconfoiimty), Aiabukhi, Sasovo, 
Izbeidei, and Aikliangelslcoye — aie impoitaut commeicial centres 
The legion now included in the noith of the government was 
settled by Russians dunng tlie eaihe&t centimes of the pnncipality 
of Moscow, but until tho end of the 17th centuiy the feitile tiacts 
to tlie south remained too insecure fox settleis In the following 
centuiy a few limvngi ants began to come m fiom tlio steppe, and 
landowneis who had received laige giants of laud as gifts of the 
czais began to bung then serfs fiom cential Russia The popula- 
tion has veiy lapidly mci eased within the present century 

TAMBOFF, capital of tlie above government, 300 miles 
distant from Moscow, is situated on the Tsna river, and 
on tlie railway fiom KozloJi to Saratoff It is almost 
cnlnely built of wood, with broad unpaved streets, lined 
with low houses surrounded by gaidens. It has a small 
public library, a theatre, and tlie few educational institu- 
tions which aie usual in tho chief towns of Russian pro- 
vinces Its manufactures are insignificant , and its trade, 
m local giain and in cattle purchased m the south and sent 
to Moscow, is far less important than that of Morshansk 
or Kozloff. The population m 1884 was 34,000 

TAMERLANE. Sec Timur. 

TAMILS The word Tamil (properly Tamil ) has been 
identified with Dravida, tho Sanskrit generic appellation 
for tho South Indian peoples and their languages, and 
the various stages thiough which tho word has passed — 
Dramida, Dramila, Danula — have been finally discussed 
by Bishop Caldwell m Ins Comparative Grammar of the 
Dravidian Languages (2d ed., 1875, p. 10 sq), and the 
derivation has recently been endorsed by Col. Yule and Dr 
Burnell in tlioir Glossary (p 2516) The identification 
was first suggested by Dr Graul ( lieise nach Ostmdien , 
vol. iii , 1854, p 349), and then adverted to by Dr G 
IT Fopo (Tamil Handbook, 1859, Introduction) and Dr 
Gun dor l (Malayti\ma Dictionary , 1872, s.v.). It should, 
however, be mentioned that tho former prefers now to take 
tho word Tamil to bo a corruption of tenmoU , southern 
speech, m contradistinction to vadugu, the northern, i e , 
Telugu language As in the caso of the Kafir, Turkish, 
Tagala, and other typical languages, the term Tanuilic oi 
Tamulian has occasionally been employed as the designation 
of tho wholo class of Dravidian peoples and languages, of 
which it is only tho most prominent member. The present 
aiticlo deals with Tamil m its restricted sense only. 

Tho Tamils, taken as the typo and lopresentativcs of the 
Dravidian race, do not now, owing to early lntermixtuic 
with the Aryan immigrants, materially differ in physical 
character from tho other curly-haired indigenous popula- 
tion of India They were at one time, on the ground of 
tho general structure of tlioir language, classed with the 
Mongoloid (Turanian, Scythian) and oven tho Australian 
races, but that classification is rejected by all tho leading 
ethnologists. They form, m fact, with the other mem- 
bers of tho group, a separate and distinct family, which 
is of tho dolichocephalic class, and comes near the Indo- 
European or Aryan type ; while there are scattered 
romnants of a still earlier population of India (Mnndas, 
Kolarians), whose race characteristics, however, do not so 
ossontially differ from those of the Dravidians as to con 
stitufce them a class by themselves. The Tamils proper 
are smaller and weaker-built than the Europeans, though 
more graceful in shape. Their physical appearance is 
doscribed as follows: — a pointed and frequently hooked 
pyramidal nose, with conspicuous nares, more long than 
round ; a marked sinking in of the orbital line, producing 
a strongly defined orbital ridge * hair and eyes black ; the 
latter, varying from small to middle-sized, have a peculiar 
sparkle and a look of calculation : mouth large, lips thick 

XXIII. — 6 
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and frequently turgid , lower jaw not heavy, its lateial 
expansion gi eater than m the Aryan and lc^s than m the 
Turanian typo, giving to the middle pait of the face a 
marked development and "breadth, and to the geuoial 
contour an obtuse oval .shape, somewhat bulging at the 
sides; forehead wcll-f oinied, but receding, inclining to 
Ilattish, and seldom high, occiput somewhat piojeciiug, 
board considerable, and often strong , colour of skin voiy 
dark, frequently appioaeliing to black (Manual of the 
A dmimUrcitum of the Madras Presidency, stadias, 1885, 
vol. i. } Intiod , p. 3G; see also Caldwell, Com punitive 
Grammar oj the Dmvidum Laiiyunycs, 1875, pp 558-79). 
The Tamils have many estimable qualities, — fiugality, 
patiences, endurance, politeuess, — and they are credited 
with astounding memories , their worst vices aie said to bo 
lying aud lasciviousness Of all the South- Fndian tubes 
they are tlio least sedentary and the most euteipnsmg 
Wherever money is to bo earned, there will Tamils be 
found, either as merchants or m the lowci capacity of 
domustic servants and labourers The tea and colleo 
districts of Ceylon aie peopled by about 800,000 , Tamils 
serve as coolies iu the Mauritius and the West Indies. Iu 
Buunali, tlio Straits, and {Siam the so-eallwl Khngs aie all 
Tamils (Oraul, lie is e nook Ostiudien, Leipsie, 1855, vol 
iv. pp. 113-212) 

Langvuujc. — The aioa over which Tamil is spoken 
extends from a few miles north of the city of Madras to 
the extreme south of the eastern side of the peninsula, 
throughout the country below tlio GhiUs, from Tulioat to 
Capo Oomorm, and from the Chats to the Bay of Bengal, 
including also the southern portion of Tiuvancoro ou tlio 
woalora aide of tlio (Jh.Hs and tlio northern part of 
Cuylou. According to the census of 1881, the number 
of Tamil-speaking people throughout tlio piovmco was 
12, *113,0 17, luclusivo of 21,1)92 Yerkalas, 3813 Kununbas, 
and 287 Irulas, three tribes speaking rude dialects of the 
language. To these should be added about 100,000 in 
the Brunch possessions But, as of all tlio Dmvidiau 
languages the Tamil slums the greatest tendency to 
spread, its area becomes ever larger, encroaching on that 
of the contiguous languages. Tamil is a sister of Malay- 
flluia, Telugu, Cauarcse, Tula, Kudagtt, Toda, Kota, Gfmd, 
Kliond (ICu), Urtlon, Ufij inalihl, Koikftdi, and Brahui, tins 
nine last-named being uncultivated tongues; and, as it 
is the oldest, richest, aud most highly organized of tlio 
Dravidiau languages, it may be looked upon as typical of 
tho family to which it belongs Thu one nearest alau to 
it is Malay ilhna, which originally appears to have been 
simply a dialect of Tamil, but ihlfers from it now both in 
pronunciation and in idiom, in the retention of Old-Tiuml 
forms obsolete in the modern language, and iu having 
discarded all personal terminations iu the verb, the person 
being always indicated by tho pronoun (Jb\ W. Jill is, 
Dissertation on the Mulay&hnu Lang mi ye, p. 2 ; ( 5 under t, 
Maluydpniu Dictionary, JUitrod, ; Caldwell, Comparative 
Gr. t Inbred., p. 23 , Burnell, *S 'peeunens of Mouth Indian 
Dialects , No. 2, p. 13). Also, tho proportion of Sanskrit 
words in Malayfilma is greater, while m Tamil it is less, 
than in any other l)ra vidian tongue. This divergence 
between tho two languages cannot be traced farther back 
than about the 10th century; fur, ns it appears from the 
Cochin and Tmvaneoro inscriptions, previous to that period 
both languages were still substantially identical ; whereas 
in the lidmaeharitam, the oldest poem iu Muluyujiua, 
composed probably in the 13th century, at any rate long 
before the arrival of tho Portuguese anil tho introduction 
of tho modem character, w© sco that language already 
formed. The modern Tamil characters originated “ in a 
Brakmanical adaptation of the old Orantha letters corre- 
sponding to the so-called Yat^oluttu,” or round-hand, an 


alphabet once iu vogue throughout the wliolo of the 
Pamlyan kingdom, as well as m the South Malabar and 
Coimbatore districts, and still sparsely used for di awing 
up conveyances and other legal instruments (P W Ellis, 
Dissertation, p 3) It xs also used by the Mdppilas in 
Tolliuheny Tlio origin of the Vattoluttu itself is still a 
controverted question. The late Di Burnell, the greatest 
authority ou the subject, has stated his reasons for tracing 
that character through the Pehlevi to a Semitic source 
(. Element s of South Indian Palaeography, 2d od,, 1878, 
pp. 47-52, and plates xvn and xxxii ) In the 8tl\ 
century the Vaiteluttu oxisted side by side and together 
with the Chantha, an ancient alphabet still used through- 
out tho Tamil countiy m writing Sanslcut. During the 
four or iivo centuries after the conquest of Madura by the 
Cholas m tho 11th it was gradually superseded in the 
Tamil countiy by tho modem Tamil, while m Malabar it 
continued in general use down to the end oi Lho 17th 
omitm y. But the earliest works of Tamil literature, such 
as the Tolluppii/iun and the ICurnf, were still mitten in 
it. Tlio modern Tamil oharuotei s, which have but little 
changed for the last 500 years, differ from all tlio other 
modem Diaviclian alphabets both in shape and in their 
phonetic value. Their angulai foim is said to bo due to 
tho widespread practice ol writing with tho style resting 
on tho end of tho left thumb-nail, while tho other alpha- 
bets aie written with tho style resting ou the left side of 
the thumb 

Tho Tamil alphabet h* sullicmilly well adapt ml for the expression 
of tin* twelve vowels ot tlui language («, <?, i, i, <tr, H, e, t, o, 6, ei, an), 
_ tlio omuiioind sounds of o and 4, both sluut and long, tiring 
covered by tho signs for e, <\ l, 2; but it is utttily inadequate 
lor tho proper expression of tho oonsomudH, inasmuch uh the omi 
elnunetei h has to do duty also foi hh, {/, tfh, *md snuihulv each 
ot tlio other -surd oouMinnulu eh, t, t, j> lepiesenls also the ir* 
nuduiug thu*o h ttois ot its icspuclmi class. Thu letter l Iris, 
besides, oi tMUoijally lho sound of h, aud eh that of a. Kuril of 
the tivo consonants K , th, t, ti p has its mui nasal. Iu addition 
to tho Jottv srnmowils, tho Tamil possissses a ejivhnd f and /, 
and lias, m umimon with the Malay u] tun, letained a liquid /, 
mien peculiar to all the lha\idiau languages, tlui sound of which 
is ho difiieult to hv gtuphirully, and vaurs so much m ditleient 
diitmls, that it has been rrinleird m a do/en ihllereul wavs 
{Manual **/ the *ltti>uni\l ration of tin Madras P/csnh net/, vol. u. 
p. 20 #»</ ). Kr, Mullet is piuhality eonort ju tipproumalunj it in 
that of lho Bohemian 7. Tliete xs, lastly, a peculiar it, dill* ling in 
tuuetion hut not m piomuiciation lrmu tho dental a The tlitee 
mluliuiLs niul It ol Hannkiit lrnvo no place in Lite Tamil alphabet , 
hut eh oftou down duty uh n whilniit m writing foreign \vuidn, and 
tho four eonoapondutg lettova uh well mj ami Ksh of the Uiantlm 
alphabet aie now fiaqtteHtly called to aid. It in obvious that 
many of tho Sanskrit wouht imported into Tamil at varum# peruntH 
(Caldwell, h«\ dt., Inliod., pp. 80 sq.) have, in cosiacq nonce of tho 
inrongnuty of the Kausknt aud Tamil notation of their rcspcetivo 
phonetic systems, assumed disguises under which the original is 
Hcju'eidy u-'eogni/ablu * oMimples am ulayu (loka), itnnstm (lApn), 
am fd.ru (urku), urpulatn (tnllihutaiu), vat chat ti rum (luiksluitiatn), 
truth (mlu), ltd am (dirgha), arctsm (rtljftn). Besides tho Hamden t 
ingredients, which appear Imt Hparnely in lho ohl poetry, Tamil 
lms borrowed irom IhmlusUuu, Aiabie, aud Persian a largo number 
of revenue, political, aud judicial Iuuuh, and wuno nceutly a good 
many JKnglish words have crept in, hucIi uh tira((i, tieaty, jmpar, 
butler, (U'{, act, Luldh, club, lamrwrr, governor, ftinnuikAuu, penal 
rod a, stkku, sick, ntcjustteal/u, magistrate. But, us computed with 
its him ary »>slir languages, rtlma preseived its Biavidian charnel or 
singularly fm; from ftneign lidimmi c. uf 'Kiuiul wonts v> hicU huvo 
(ouxnl a permuneut homo in Kngltsh may bo uumtiomd curry 
(hart), mulligatawny { milagit , popper, and tauntr, cool wat‘T), 
diet not (a urutla), pariah ( fttirnpan). 

Tim laws of euphony (avoiding of hiafcut*, noffmmg of initial 
oimsommlH, contact ot land with initial cimmmants) nro far morn 
complicated iu Tamil than iu Hauskrit. But, while they worn 
rigidly adhered to m the old poetical language (Him -Tam it.), there 
is a growing t<*ndency to neglect them in tho language of tho 
present day (Kotjtun-Tamil), It is tuuu tho Tamil mica totally 
thiler irom thu pick ailing Hanskrit; still tho prohalulity is iu favour 
of a Hnuskrit iuiluimcc, iutuuuueli ns they appear to follow Hanakrtt 
ntodcla. Thus, in// tdkkhv&n. boeamea irutytkfciniin ; pan ftitUimm, 
puriKlUirttnt , r M((U katitlhi, vU(lir kantlin 5 vdhtrumei, f nitmrumei [ 
pidan UituMn, jjatanpululdu, JN'ouua aro divided into htgn-caalo 
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or pci son al and. low-casto or impeisonal, — the foimci compusmg 
■vvoids foi rational beings, tlie lattoi all the lost Only m lngh- 
caste no mis a distinction between masculine and leminme is 
obsoived in tlie singulai , both haio a common pluial, u Inch is 
indicated by change of a Imal n (fonninno 7) into i , but tlie neuter 
pluial teuniuatinn 7c a 7 ( gal ) may bo supei added m cveiy ease 
(Joitam liouna change then base luimmation bcfoie leceivmg the 
case affixes, the lattoi being the same both foi singulai and pluial 
Tliey are ioi tlie acc ci, msti al, social otht ( odu , utlun), dat Lu, 
loc il ( uhitixl , in), abl ihrumlu ( mmni ), gen udeiya ( adu ). 
Theie is, besides, a geneial obliquo affix in, which is not only fre- 
quently used ioi tlio genitive, but may be inseited bcfoie any of 
tlie above athxes, to some ol which the emphatic pailiole C may 
also bo supei added In the old poetiy tlieio is a still gieater 
vanety ot affixes, while them is an option of dispensing with all 
Ad | oeti vos, when attubutive, precede tlio noun and aio uneliango- 
ablo, when piodmative they iollow it and loceive veib.il affixes 
The pionouns oi the 1st peisou am sing ndn (l/dn), milexioual 
base i’ll, pluial nil in {ydni), mil natn, including, ndiujaf, mil, cngal, 
excluding the person addmssed , ol the 2d poison ni, mil un 
{nin, nun), pluial nlr {lily u, nton), nhujul, mil um, ungal ( num ) 
To each of those forms, inclusive also ol the 1 elloxivo pn onouns 
til n, idm, tilnr/rd, a place is assigned in the scale ot liouoniic pio- 
nouns As in the domonstiatno pionouns the lonns beginning 
with i indicate nearness, those with u distiuieu, and (in the old 
poutij) those with a what is between the two, so the same* tonus 
bugiunmg with c (oi yd, as m yd ) , dr, who*) ex pi ess the mteiro- 
galivc The veib consists ol tlnee elements — the loot (generally 
usdueible to imo syllable), the tense chnimd ensile, and the peisonal 
a Hi v Then* am Idimt ongmal moods, tho indicative, imputative, 
and mfiiulivo (the 2d singulai nupeiativo is generally identical with 
the loot), as well as three ongmul tenses, the piesent, past, and 
Inline The peisonal affixes me —slug (1) -6n , (2) -dy, lionouius 
-ir; (15) lnase, -An, fern. -<V, honoi dr, neuter -cula, , pluial (1) 
-Ihn {-dm, -fan) , (2) -hhnl , (!i) mase fein. -dikid, neuL -ana These 
affixes servo lor till verbs and lor each of tho tlnee tenses, except 
that, m the futum, -adu and -ana am replaced by -uni {Mum) It 
is only in the lonuation ot the lenses that veihs differ, lntiansitive 
vuihs gi'iimally nu Healing the piesent by -lit- (Van/-), Llm past by 
-d-, - ml oi -ui-, tuid the futum by -v- {-(/-), and tnuisilivu veibs 
by the corresponding iulixes, -kk'if {-JJcinr-), -tt-f-nd-), anil -pp - ; 
but there mo umneious exceptions and seemingly ammtalouH foimu- 
Lions Other teusus and moods ate expiohsod withtlieuidofh[teei.d 
affixes or luixih.uy veibs, <’uusal verbs am I’m mud by vaiums 
iulixes ( /i/n-, -in , -dti-), and (lie passive by the auxiliary pudit, 
to fall, or by ng, to eat, with a noun. The following four pecul- 
iarities me eliaraetei'islie of Ttuml : —first, the tensuless negative 
i’inin of the verb, expiessed by Llm infix a, which is ohilml beloro 
dissimilar vmvols ; second, the piudicaiivo employment of two 
negative particles iltri and alia, the one denying tlie existence or 
presence, the other denying tlio quality or essence ; third, tho 
use of two sols of participles, — one, called mljoetivo or rolativo 
parLiuiplo, which supplies tho place of a relative clause, tho language 
possessing no relative pronouns, and an ordinary adverbial p-utieiple 
orgeutnd; aiul, fourth, the |uai tieo of giving adjectives a veilsil 
form by means of personal affixes, which lorm may again bctieated 
as a noun by at Inching to it the declensional terminations, thus: 
prrtytt, gieat , pan yd in, we me great ; pvnytiinuUui, to us who aie 
great. Tito obi poetiy abounds in verbal bn ms now obsolete 
AdjecLives, adverbs, and abstract nouns are doiived fiom verbs by 
ecrlain alhxes. All ]msi, -positions were on^unally either nouns or 
verbal forms, 0 ratio iudirtrta is unknown in Tamil, as it is in all 
the other Indian languages, the gerund anno being used, like iti 
in Sanskrit, to indicate quotation. Tho structure of sentences is 
an exact counterpart of the struct, are of words, inasmuch as that 
which qualifies always precedes that which is qualified. Thus tlie 
attributive precedes the substantive, the substantive precedes the 
preposition, the advenb precedes the verb, the secondary clause the 
primary one, and the verb closos tho sentence, Tlio sunteuco, 
'‘Having called the woman, who had killed the child, ho asked why 
sho had committed such infanticide,” runs in Tamil as follows : — 


u alilAil her who lout lUllod having caused n> ha called, “Tliou why th 

ppattn. Mim y-uttl Heyday Cura kCHdu. 
rondo chiU-immloi dictBlV” having snlil lie asked. 

Much M tho similarity of the structure of tho Tamil and its 
sister languages to that oi tlio Ugro -Tartar class may have proved 
suggestive oi the assumption of a family affinity between tho two 
dosses, such an affinity, if it exist, must bo hold to be at least 
very distant, inasmuch as tho assumption iccoivos hut tho faintest 
shade of support from an intoveomparisem of tho radical and least 
variablo portion of tho respective languages. 

Literature . — Tho early existence, in southern India, of 
peoples, localities, animals, and products the namos of 
'which, as mentioned in tho Old Testament and in Greek 
and Homan writers, have been identified with correspond- 


ing Diavidian terms goes far to prove the high antiquity, 
if not ot the Tamil language, at least of some form of 
Dravidian speech (Caldwell, loc. cit , Intiod., pp. 81- 
106, Madias District Manual , i, Intiod, p. 134 sg ) 
But piactically the earliest extant records of the Tamil 
language do not ascend higher than the middle of the 8th 
century of the Christian era, the grant in possession of the 
Israelites at Cochin being assigned by the late Dr Burnell 
to about 750 ad , a period when Malay dlma did not exist 
yet as a separate language There is every probability 
that about the same time a number of Tamil works sprung 
up, which are mentioned by a writer in the 11th century 
as lepiesentmg the old liteiature (Burnell, loc. cit , p. 127, 
note). The earlier of these may have been Saiva books • 
the more prominent of the otlieis weie decidedly Jaina. 
Though traces of a north Indian influence are palpable m all 
of them that have come down to us (see, e g , F W Ellis’s 
notes to the Dural), we can at the same time perceive, as 
we must ceitamly appieciaie, tlie desire of the authors to 
oppose the influence of Biahmanical wiitmgs, and create a 
liteiatuie that should lival Sanskrit books and appeal to 
the seutimonts of tho people at large. But the refinement 
of the poetical language, as adajitcd to the genius of 
Tamil, has been carried to greatoi excess than m Sanskrit ; 
and this artificial character of the so-called High-Tamil is 
ovidcnt from a comparison with tho old inscriptions, which 
are a reflex of the language of tho people, and clearly show 
that Tamil has not undergone any essential change these 
800 years (Burnell, loc. cit., p, 142) The lules of High- 
Tam.il appear to have been fixed at a very eaily date. The 
Toll'dpj npain tho oldest extant Tamil giammar, is assigned 
by Dr Bui noil (On the Aindra School of Sanslcnt Gram- 
marians, pp 8, f> 5) to tlio Sth century (best edition by C. 
Y. Tfnnodaiam Pilloi, Madias, 1885). The Ytrasohyam, 
another grammai, is of tho lltli century. Both have been 
superseded by tlie N annul, of tho 1 5lh century, which has 
exercised tho skill of numerous commentators, and con- 
tinues to bo the loading native authority (English editions 
m Pope’s 'Third Tamil Grammar, and an abridgment by 
Lazarus, 1884). The period of tho prevalence of the 
Jain as in tho Pamlya kingdom, from tho Oth or 10th to 
tho 13tli contury, is justly termed tho Augustan age of 
Tamil literature. To its earlier days is assigned the 
JSF&ludiydr, an ethical poem on the tlnee objects of exist- 
ence, winch is supposed to have preceded tho Rural of 
Tnuvalluvan, tho finest poetical production in the whole 
range of Tamil composition Tradition, m keeping with 
tho spirit of antagonism to Bralmiamcal influence, says 
that its author was a pariah piiest. It consists of 1330 
stanzas on virtue, wealth, and pleasure. It lias often been 
edited, translated, and commented upon ; see the introduc- 
tion to tho excellent edition, just published, by the Bev. Dr 
Popo, in which also a comprehensive account of the pecul- 
iarities of High-Tamil will ho found. To the Avvei, or 
Matron, a reputed sister of Tiruva||uvan, but probably of 
a later date, two shorter moral poems, called A ttisddi and 
Ron m vc t/ndan, are ascribed, which are still read m all 
Tamil schools. Ghintdmani, an epic of upwards of 3000 
stanzas, which celebrates the exploits of a King JSvakan, 
also belongs to that early Jain period, and so does tho 
Divdharam, the oldest dictionary of classical Tamil. The 
former is one of the finest poems in the language ; but no 
more than the first and part of the third of its thirteen books 
havo been edited and translated. Kamban’s Rdmdyanam 
(about 1100 a.d.) is the only other Tamil opic which comes 
up to the Ghintdmani in poetical beauty. The most bril- 
liant of the poetical productions which appeared in the 
period of the Saiva revival (13th and 14th centuries) are 
two collections of hymns addressed to Siva, the one called 
Tirmdmham, by M&nikka-Y&sakan, and a later and larger 



44 T A M- 

0110 called Ttvdram , by Sanibandlian and two othd 
devotees, Sundaran and Appan Botli tlicse collections 
liave been printed, the founor m one, the latter m five 
volumes They are 11 vailed both m religious feivour and 
m poetical merit by a contemporaneous collection of 
Vaislmava hymns, the Niildyii ci-prabanclham (also punted 
at Madras) Tlio third section of it, called Tiruvdymoh , or 
“ Words of tho Sacred Mouth, 55 has lately been published in 
Tolugu characters, with ample commentaries, m ten <xuartos 
(Madras, 1 875-70) After a period of liLeiaty torpor, 
which lasted nearly two centuues, King Vallabha Deva, 
better known by Ins assumed name A ti virai tuna Panchyan 
(second half of the L6th century), endeavoured to levive 
the love of poetry by compositions of his own, the most 
celebrated of which are tlie Neidadcim, a somewhat extra- 
vagant mutation of Sri Harslia’s Sanskrit J\ r ai shad /turn, 
and tlio Veirivfokd, a collection of sententious maxims. 
Though he had numerous followers, who made this revival 
the most prolific in the whole history of Tamil literature, 
none of tho compositions of eveiy land, mainly translations 
and bombastic imitations of Sanskrit models, have attained 
to any fame. An exceptional place, however, is occupied 
by certain Tamil sectarians called tiittir (?.e., * idd/tas or 
sages), whoso mystical poems, especially those contained m 
tho jSivavdkyam, aro said to bo of singular beauty Two 
poems of high merit, composed at the end of tho 17th 
century, also deserve favourable notice — tho NttineH- 
vilahkani , an ethical treatise by Kumfiragurupara Dosikan, 
and tlie TrabkiUinr/altlei, a translation from tho Canaroso 
of a famous text book of tho Vira-Haiva sect. Sco tho 
analysis in. W. Taylor’s Catalncjue, vol. ii. p. 837-47. 

Tho modern period, which may be said to date ft nm tho beginning 
of tha last century, is ushered in Ity two gu>at poets, one native and 
tlio oilier foioign TAyuniftmivnji, a philosopher of the pantliemtie 
sehool, composiMl 14.58 stanzas (pddctl) vlueli have a high luputa- 
tion for sublimity both of sontimout and style, and tho lUlum 
Jesuit Joseph Bosnia (d. 3.7'12), under tlm irnnio VJuinifimum, 
elftbomtod, on tlio model of tlm ChvnMnmni, a religious epie 
Tfmhdmni, which, though marred by blemishes oft twin, is elnssed 
hy native critics among t,hu host pmduetions of their lileraluie 
It treats of tlm liistmy of St Joseph, and bus been punted at 
Pondicherry in three volumes, with a full analysis. English 
inlluenee lias hero, an in Bengal and elsewhere m India, greatly 
tended to create ahmlihior tone in Uimilnm both ns to .slyle ninl 
sentiment. As ouo of the best Tamil tmnslations of English hooks 
m respect of diction and idioni may ho mentioned the JWimjdpd- 
illaj , or “Initio Merchants,” published by tho Vernacular Text 
Society, Madias P IVvoival'n collection of Tamil 1‘rovc.rbs (3d etb, 

3 875) should also lie mentioned. The copper-plate grant s, commonly 
called Mnanam.% and stono inscriptions m Tamil, many of which 
have boon copied and translated {Archeological Murrey of Southern 
India, vol, iv, ; It. Sowell, Unlit of the A nhquariun Jlnuains in fit e 
Ireaidancy of Madras, vols. i, t it,), are tlio only mil hen tie historical 
records. (See also Sir Walter liihot's contribution to tlui Jntcr- 
national Numismala Orientalia, vol. iii pi. 2 ) As early as tho 
time of tho Cliimisn traveller 11 won Tsang, books were written 
in southern India on talipot leaves, and Alhirum mentions tins 
custom as quite prevalent iu his time (1081). It lias not died out 
oven at the present day, though paper imported from Portugal lias, 
during tho last throe runtimes, occasionally been used. Madras 
is now tho laigest depository of Tamil palm-loaf MSS., which have 
boon described in Wilson's Catalogue of the Mackenzie Collection 
(Calcutta, 1828, 2 vols,), W Taylor’s Catalogue (Madras, 3857, 8 
vols,), and Condaswamy Iyer’s Catalogue (vol i. f Madras,, 1861), 
Tho art of printing, however, which was introduced in son thorn 
India at an early date, wlnlo it lm.s tended to tlie preservation of 
many valuable productions of tho ancient literature, has also boon 
the means of perpetuating and circulating a (leal of literary rubbish 
and lasciviousness which would much hotter have remained in 
tho comparatively safe obsmmly of Manuscript. Pr Burnell has 
a note in his Elements of Mouth Indian lithography (2d ed., p 
ii), from which it appears that iu 1578 Tamil types wcie cut 
by rather Jofta do Faria, and that a hundred years later a Tamil 
and Portuguese dictionary was published at Ambalakluhlu. At 
present tho number of Tamil hooka (inclusive of newspapers) 
printed annually far exceeds that of the other Dm vidian vernaculars 
put together. The earliest Tamil version of the New Testament 
was commenced by the Dutch in Ceylon m 1688; Fabricius’s trans- 
lation appeared at Tranquebar in 1715. Since then many new 
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tuuishitions of the whole Bible have been punted, and some of 
them have passed tin ougli sovei al editions The German missionai y 
B Ziegcnbalg was tho lust to make the study of Tamil possible m 
Euiopc by the publication of Ins Oi aimnatica JDarnuhca, which 
appealed at Halle in 1716 Some tune latez tlio Jesuit father 
Best* hi devoted much tune and labour to the composition ot 
gmmmais both of the vulgat and tho poetical dialect Tho tonner 
is treated in Ins Chammatica Latino -Tam ulita, which was written 
m 172S, but was not punted till eleven years latoi (Ti ample bar, 
1739) It was twice lopunled, and two English tianelatuuis have 
been published (1831, 1818) l\xa Sen- Tamil Grammar, accessible 
sm co 1822 ill an English tmnslation by Dr Balnngton, was punted 
hour his own MS {Glavin huimniotum l Literal uni subhmioi is 
TamuUei idiomatic) at Tiunquebai in 1878. This woik is espe- 
cially valuable, .is tlie gieatei portion of it consists of a learned and 
cvlmusiivo treatise on Tamil piosody and rlietonc (Sec, on Ins 
othei woilcs, Gtaul's Reuse, vol iv p 327 ) Thoic aro also ginm- 
m.us by An dm son, Rheums, Giaul (in vol u oi his Bibliotheca 
Tamulmt, Loipsio, 1855), La/.mis (Madras, 1878), Popo (lth 
edition in tluoc puts, London, 1883-5), and Gramman c Iran^nu,c- 
Tamoulc, hy iho Ahbu Dupuis, Pomhehem, 1803 Tho last two 
aus hy ftu the best Tlio India Olhco libnuy possesses a MM, 
dietiuuiuy ami gisuuiuar "lur lo ECv, Poio Dominique” (Pondi- 
chem, 3813), and a copy of a MM Taiml-Liilui dictionary hy the 
eelcbiatcil missiomuy Gelnvai/., in wlncli 9000 winds an- explained, 
About tlio like uumbei of words are given in tlio dietmimiy of 
Ealmoms and Biedhaupt (Madias, 1779 and 1809). Hottlei’a 
dietumaiy, Ihe publication of winch was commenced m 1834, is a 
far move ambitious work But neither it nor Wmslmv’H (1802) 
Pimm up lo the stand, ud ot Tamil scholarship ; tlio J Actwnncurc 
Turnout-!'') unfa is, winch appealed nt Pondieheui in 2 vols. (3855 - 
6*2), is supoiior to both, just as the Ihrtionttmm Latino Callu o- 
Tamulician {dud , 1816) excels tho vanmis English-’J'aiiiil diction- 
imi's which lmvo been published at, Madias 
Oomimie tlie folliiMtiiR woilcs or lefeience •— A. T MmiclIt'U' and J. Vinson 
In JHt lunvHtni c tin Hciences jUilhropotm/ii/ttcs, s.v “ lh'ivldleiis"! 8 t 1 . Chill V, 
The Tamil Plutarch, Jaffna, WOO; J MuuloUi, Classijted Catalas/uc of Statute 
Printed Hooks, Minium, 1805 , O. It. (.nvei, Folk Somp 0/ Huufhtrn Imho, 
jj.uUttH, 1H71 ’ Blshoji CnliHveU's ('ompai atioc Grammar of the Jhavuhan 
liUtitfuaycs, Bil ed , Xvindon, IS75, (Uaul'a AVne nmh Otttmlnn, vol a Iv and 
tlu- quiu icily lists of lh\ak* rcKlsIered Iu (lie Madias jm sldencj ; l In- Mael«nn‘a] 
Manual oj the Administiatwn of the Madias Prcudcnn/, vols I and II . Madias, 
UWfi, folio, and jimiei, Gi itttdriss dcr psprachwissensihuft, Vlemm, 1H81, HI I 
IM! IS 1(1 (14. J <-> 

TASfWOUTIT, a municipal borough and market-town 
of England, oil tlio bordmh of tt tailor dsluro and Warwick 
hIul-o, clnoily in tlio for men, is hitimled at the junction of 
tho Tamo with tho Ankor, and on branchoH of the London 
and Korth-Wosiorn and Midland Hail way lmoa, 7 mih‘8 
HoutU-ooHtof Lioliiit-ld, 20 noitb-woHt of Coventry, and lit) 
norLli-wo.st of Ijondon Tlio caatlo, Minatod on a lieiglit 
above tho Anker near it.s junction with tlio Tamo, i« now 
chiefly of the Jacobean period, but in enchased by majwivo 
ancient walls. It wa« lunjg tho rcNtdonco of tho Saxon 
lcinga, and, after bomg hcNtcnved on tho Martniotm by 
William tho Conqueror, remained for many years an im- 
portant fortress. Through tho female line of tho Mar- 
mians it has descended to tho Marquis TowimhetuL 
Hoi-mcrly the town was surrounded by a ditch calk'd tlm 
King's J)yke, of which Borne trace still remains, film 
church of HI Kditha, originally founded iu tlie 8th century, 
was rebuilt, after being burned by the Danes, by Kdgar, 
who made it collegiate, lull tho present building in tho 
Decorated style was erected after a fire m tho 14th century. 
Hineo 1870 it has been undergoing restoration at a cost of 
iCl 0,000. The free grammar school, refemndod by Kdward 
VI., was rebuilt m 1677, and again in 1867-68 at a cast 
of -C3000. The other public buildings aro the swimming 
bath and boys' institute (1885), tho town-hall (1701), 
and the arcade, formerly used as a covered market, but 
recently obtained by the Salvation Army. The charities 
include Guy’s almshouses, endowod in 1678 by Thomas 
Guy, founder of Guy’s Hospital, London, and the cottage 
hospital with twenty-one beds. Waterworks have recently 
boon erected at a cost of over X25,000. On the u moors” 
burgesses have rights for cattle. Coal, fireclay, and blue 
and red brick clay are dug in tho neighbourhood ; and 
there aro also market gardens. The town possesses a 
clothing factory, paper-mills, and manufactories of small 
wares. The population of the municipal borough (area 
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200 acres) in 1871 was 4589, and m 1881 it was 4891, — 
tliat of the parliamentary borough, (area 11,602 acres) in 
the same yeais being 11,493 and 14,101. Tam-worth 
ceased to be a parliamentary borough m 1885 

Tamwoith is situated neai the old Roman Watlmg Stieet, and 
occupies tlio site of a foit winch, fiom the beginning of the 8th 
centuiy, was the chief loyal lesidence m Meieia The town, after 
being burnt by the Danes, was rebuilt and foi tiffed by Etlielfleda, 
daughtei of Alfied the Great Fiom. the leign of Edwaid the 
Maityr to that of 'William Ruins it was a royal mint, and some of 
the coins stiuck at Tamwoith aie still in. existence The town was 
incorporated in the 3d year of Elizabeth, from whom it obtained 
the giant of a fair and the conlumation of various puvilegos 
bestowed by Edwaid III The Elizabethan chaiter was supeisocled 
by one uonioircd by Cliailes II , which continued to be the govern- 
ing eluutei of tlio town till the passing of the Municipal Act. The 
town, with occasional m toi missions, returned membeis to pailia 
ment fiom th a icign of Ilenry I till 1885 Among its moie dis- 
tinguished representatives have been Thomas Guy and SirRohoit 
Peel 

TANAGER, a word adapted from the quasi-Latm Tcm- 
arpxi of Linnaeus, which again is an adaptation, perhaps 
with a classical allusion, of Tcmgara , used by Bnsson and 
Billion, and said by Maregravo (IIht Her. Hat Brasilia, 
p. 314) to bo tho Biazilian name of certain, birds found m 
that country. From thorn it has since boon extended to 
a great many others mostly belonging to the southern 
poition of tho New World, now recognized by ornitholo- 
gists as forming a distinct Family of Omn.es, and usually 
considered to bo allied to tho B) mgriluhv (cf. Finch, 
vol is:, p. 191) j but, as may bo inferred from Prof 
Parker’s remarks m tho Zoological Transactions (x. pp 
252, 253, and 2(57), tho Ttinuyrulu aio a “ feebler ” foitn, 
ami thereby boar out tins opinion basod on tho examination 
ot many typos both of Birds and Mammals as to tlio lower 
morphological rank of tho Neotropical Fauna as a wliolo 
(cf Bruns, vol iii. p. 7*13). 

Tho Tiumgt'i.H arc a group m winch Mr Relator has for many yenm 
mlcicHlcd himself, and his latest tiiuimenl of (limn is cnnlanictl 
m the British Museum Uafnlotjuc (\i, pp, 4i)~307). Themn he 
admbs the existence of 375 Hpecies, which he aimiigesm 50 geiuua, 
I’onmng six Bubfamilies, Pioaiiiatimv, Pupktminuc, Ttmnmmm , 
Lam prut in n\, Phnmicuphifhim, ami PitijUnm. These are of very 
unequal extent, lor, while the first of them consists of but a single 
species, Provnian ten a , — tho position of which may bo for sovciul 
reasons still open to doubt, —tho fhiul includes moio tlinn 200 
Nearly all arc birds of small bizo, tlio largest barely exceeding a 
Hong-Thrush, Most of them are remarkable for their gaudy 
colouring, ami this is especially the case m those Ruining tho 
genus. railed by Mr Helator, as by most other authors, (Jalhstr, a 
term inadmissible through pioomtpatioti, to which tho muno of 
'Pnuwjra ol right mantis to belong, while that which ho names 
'Pn/iat/m should probably bo known as Thittupnt. Tho whole 
Family is almost con J] noil to tho Neotropical Region, mid them 
in o several forms peculiar lo the Antilles j but not a tenth of tho 
species reach even southern Mexico, and not a dozen appear in the 
mn them part of that country. Of the genus Pyvanga, which has 
the most mu thorn range of all, three if not four species are common 
summer immigrants to some part or other of the United States, 
and two of litem, /’, ruhra and P, icnliva, — there, known respectively 
as the Hem-let Ttumger and the Summer Rodin ul,— roach oven tho 
Dominion of Canada, visiting as well, though accidentally, 
Bermuda. P. mt.im 1ms a western representative, P. coopen , which 
by some authors is not recognized as a distinct spocios. Tho males 
of all those are clad in. glowing rod, I\ rubm having, howovor, tho 
wings and tail black, The remaining spocios, P. ladoviciana, tho 
males of which are mostly yellow and black, with the head only 
red, does not appear eastward of the Missouri plains, and has not 
so northerly a range. Another species, P, hepatica, lias just shewn 
itself within the limits of tho united States. In all these tho 
females are plainly attired ; but generally among tho Tanngors, 
however bright may be their coloration, both sqxob aro nearly alike 
in. plumage. Initio has been recorded of tho habits of tho spocios 
of Contra! or South America, hut those of tho north have boon as 
closely observed as tho rather retiring nature of the birds renders 
possible, and it is known that insects, especially in tho larval 
condition, and borrios afford tho greater part of their food. They 
have a pleasing song, and build a shallow nest, in which tho eggs, 
generally 8 in number and of a green islx-bluo marked with brown 
and purple, wo kid, 

On a whole th© Tawxgridse, may perhaps he considered 
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to hold the same relation to the Frvngilhdee as the Icier idee 
do to the Bturnidse and the Mniotdtidse to the Sylvi'idse or 
Turdidae, m each case the purely New- World Family being 
the “ feebler ” type (an) 

TANCRED (d 1112), son of the marquis Odo the Good 
and Emma the sislei of Robert Guiscaid, one of the most 
famous lieioes of the first crusade. See Crusades, vol. 
vi p 634 sq 

TANCRED, the last Norman long of Sicily, reigned 
1189-1194. See Sicily, vol xxn p 26 

TANGANYIKA, a lake in East Central Africa, called 
Mscu/ci ( <{ tempestuous ”) by the Wakawendi and Kimanco 
by tho Warungu The meaning of the name Tanganyika 
is, according to Cameron, nothing more than “ the mixing 
place/' It is the longest freshwater lake m the world, 
Being about 7 5 miles longei than Lake Michigan. 
Although the Aiabs had long known of the existence of 
the lake, the first Europeans who discovered it were Speke 
and Burton m 1858 It has since been visited by Living- 
stone, Cameron, Stanley, Thomson, and Hore, who have 
all added to our knowledge of it. Tanganyika, which is 
situated some 600 miles as the crow flies fiom the east 
coast of Africa, extends from 3° 16' S lat. to 8° 48' S. lat, 
and lies between 29° 10' E long and 32° 30' E long. Its 
length is 420 miles, and its bieadtli vanes fiom 10 to 50 
miles. Its area is 12,650 square miles, and its altitude 
may be taken as 2700 feet above sea level (Cameron, 2710 , 
Stanley, 2770, Hore, 2750; Pop elm, 2665) It has a 
coast-lme of 900 miles m extent Its greatest depth has 
not yet been determined, but Hore states that a 168-fathom 
lope often failod to reach the bottom. Tanganyika may 
be described as an enormous crevasse. It is bordered on 
all sides by lulls and mountains, some of which rise to 
i i ora 5000 to 10,000 foot above its waters Th© scenery 
is marked by exceptional grandeur, and is well calculated 
to impress the traveller. Burton says : — 

“It Jillt-d ns with adinmition, with wonder, and doliglit Beyond 
iho short foreground of rugged and precipitous lull-i old, down 
which tho footpath painfully zigzags, a narrow plot of emerald 
grnni shelves gently towards a ribbon of glistening yellow saiul, 
hero bordeiod hy sedgy rushes, thoio clear and cleanly cut by the 
breaking wavelets. Farther m fiont sketches an expanse of the 
lightest, softest bluo, from 80 to 35 miles m breadth, and sprinkled 
by tho cast wind with crescents ot' snowy toam It is bounded on 
the oLhoi side by tall and hi ok on walls of pui pie lull, Hocked and 
cupped with poaily mist, oi standing sharply pencilled against tho 
a/.uro sky To the south he lngli bluff headlands and capes, and 
as till* eye dilates it falls on littlo outlying islets, speckling a sea 
horizon. Villages, cultivated lands, tlio fiequeut canoes of the 
/ishmnen, give a something of Mo, of vauely, ot movement to tho 
seeneiy ” 

Tanganyika is fed by numerous rivers and streamlets 
which flow fiom the surrounding hills, the yearly rainfall 
being about 27 inches, but the rainy reasons vary extremely 
in different years, altering the surface area of the lake 
accordingly. Iloro found that between March 1879 and 
August 1880 the waters had fallen 10 feet i\ inches, 
as marked by a water-gauge lie had erected at Ujiji, and 
ho also saw evident signs of tho receding of the waters all 
round the shores of the lake — bolts of dead timber and 
bleached rock. Somo 120 rivers and streams flow into the 
lake ; tho most important river is the Malagarasi, near 
Ujiji. Just below the rapids its* width is 500 feet, and 
tho average depth 5 feet. For many years Tanganyika 
was a riddle to African explorers, — Livingstone, Baker, and 
others believing that it belonged to the Nile system, and 
that it was connected with the Albert Nyanza. That this 
theory is incorract was proved when Livingstone and 
Stanley explored the north end of the lake in November 
1871, finding no outlet. It was Cameron, in March 1874, 
who first solved the riddle, and found that the outlet of 
Tanganyika was the river Lukuga, at about the centre of 
the western shore of the lake, 5° 52' 45" S. lat. In 1876 
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tins outlet was visited, by Stanley, who found that there 
■was no apparent outflow, and doubt was thrown upon 
Cameron’s observations, which, however, have been piovod 
to be correct by Horo, who in 1S80 found a stiong current 
setting unequivocally out of tlio lako Not only so, but lie 
obtained good views of the liver, which gradually widens 
soon after the rapids near the lako aie passed. lie followed 
the river to 5° 50' S. lat , and, from an altitude of 1100 
foot above the liver, he saw it flowing far away to llio 
westward. The question is tliere foie settled that Lako 
Tanganyika belongs to tlio Congo system, but it is only an 
occasional tributary to that mighty tivor, its coniubulion 
depending upon the rainfall. The lake is subject to fre- 
quent storms, especially fiom the S S.E. and S.W., lasting 
sometimes for two or throe days, and leaving a heavy swell, 
which proves a gi eat hindrance to navigation. Ilore says 
— “ I have novor witnessed such wondrous cloud-scenery 
and majestic effects of thunder and lightning as on Tan- 
ganyika.” 

Tho shores and water of the lake abound in. animal life, — crocodiles, 
the hippopotamus, otters, anti many kinds of link bring found m its 
waters. Flocks of waterfowl aboimil m flic uvor mouths gulls, 
divers, herons, kingfishers, eagles, fish linwks, and black ibis are 
very numerous. The slioics aie very fui tile, — ■uce, manioc, kudu* 
corn, two kinds of giomul nuts, mai/c, nlcysi, pumpkins, sweet 
potatoes, sngar-cano, castor-oil turn, taniaund, cotton, tomato, 
and cucumber gi owing luxuriantly The oil p.ihu grows nt 
Umndi, and at the south end ol the lake, tho bornsHUfl near Iho 
Malagaiasi river, tho screw palm m Uguha, ami tho rnplim m 
sovciai localities. The tzotaa lly is found on the slum's ol tlm lako 
from TJjiji round the soul, horn end ns far as TJluvun on the west 
coast. Amongst tho useful timber trees may ho noliml the giganl u* 
tabula, tho nniunga, lignum vita*, and ebony Tim people inhabit- 
ing tho countt ion on tho borders of tho lake fmm ten dislinut tubes, 
with separate national pcrnluniUes and eushmis, They live m 
•vvoll-orgaumil villages, :u which con suleiahlo Hneul older is main- 
tained. They have also learnt, to some extent at any rate, to 
utilise the products of tlioir country: they woik their own non 
ancl copper , salt is prepared for barter , palm oil isyolletiled ; and 
m soma places thoio arc largo pottery works. Their fishing indust ry 
is oxtousivo, and dried iisli is exported; boatbuilding os earned on 
to a small oxton t ; cotton cloth is mamifaetuied at several places, 
and at others tho famous grass or palm-film' cloth j whilst the 
dairy farms of Uhlia export packages of butter. There nro sev- 
oral London Missionary Hoeicty siatious on Lake Tanganyika, also 
ono belonging to the 1 toman Catholics} and a station unite Afneau 
International Association is situated at Karenin. Tljiji, an Arab 
town of some importance, stands on the eastern show of tho lake, 

TAN GTEBS, or Tangier ( fttnja) 3 a seaport; of Morocco 
and capital of a paslialik, on the Strait of Gibraltar, 
about 14 miles to tlio cast of Capo ftp arid, stands on two 
eminences at fcho north-west extremity of a spacious bay. 
Tho town has a fine appearance) from tho sea, rising 
gradually m tho form of an amphitheatre, and defended 
by walls and a castlo, Tho streets, which aro unpaved, 
are very narrow and crooked, and tho houses, except thoso 
occupied by foreign ambassadors or consuls and a fow 
othors, are mean. Tho main thoroughfare is that which 
leads from tho Bab-al-Marsa (Gate of tho Port) to tho 
Bab-ai-Sok (Gate of tho Market Placo) ; tho sole presents 
a lively spectacle, especially on Sundays and Thursdays, | 
Tho manufactures of Tangicrs aro of little importance, I 
consisting chiefly of coarse woollen cloth, mats, and 
pottoryj tanning is also carried on, hut tho leather, 
though much esteemed in Europe, is inferior to that mail© 
in other parts of Morocco, Tho harbour is a more road- 
stead, bub it is tho host Morocco possesses, and affords 
good anchorage and shelter to tho largest vessels,' except 
during tho prevalence of strong winds from tho north-west 
or oast. Tangicrs has a large trade with Gibraltar, Tho 
climate is temperate and healthy, but tho inhabitants often 
suffer much in summer from deficiency of water-supply, 
Tangiers, which is the residence of all tho foreign mi mis tors 
and consuls to the court of Morocco, has a population esti- 
mated at about 20,000, of whom, some 400 are Europeans, 
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The Roman Tmgit , which stood m the immediate vicinity of 
tho &ilo ot Tangieis, boasted of great antiquity, uudoi Augustus 
it became a lice city, and Claudius made it a Roman colony and 
capital of Tnigitana It was held successively by Vandals, Byzan- 
tines, and Aiabs, and fell into tho hands ol iho l’oi tuguc.sc low aids 
Iho end of Iho 15th ccntuiy In 1602 it was made pint of iho 
tlowiy of Catherine of Ihagauza on hei nomingo with dunles II. 
ot England, tho English (leleniled it m 1080, but, on account of its 
expense, dismantled it m 1681 and abandoned it io the Moons, who 
toi tihod it anew It was bombaided by a Spanish Hoot m 1790 
and by tho Fieueh. m 1811 

TAN11ATJSER, or Tannii vusnn, tho subject of ono of 
tho most famous of old Goiman legends, is icpi ©.seated 
as a knight who aflci many wanderings comes to Iho 
Ycnusbei’g Tlo enters the cave wheio tho Lady Venus 
holds her court, and abandons himself to a life ot sensual 
pleasure By and by ho is overcome by remorse, and, 
invoking tho aid ol tho Vugm Mary, ho obtains per- 
mission to return for a while to tho outer world. Ho 
then goes as a pilgiim to Home, and ontieats Pope Urban 
to seetno for lnni tho foigivenoss of Ins sms. Tlio pope, 
who happens to have a rod m lus hand, says it is as im- 
possible lor him to be pardoned as for tho rod to blossom. 
Tanb.uisor theieforc departs m despair, and returns to the 
Lady Venus. In three days the rod begins to put forth 
green leaves, and the pope sends messengers in all direc- 
tions m search of tlio penitent, but ho is never seen again. 
This legend was at one time known m every pail of 
Germany, ami as late as JbfiO it snnived m a popular 
song at Hntlibuch, a xoisiou of which was given by 
Uhlaud m his A tie kurh- vnd nin/erdntf'tr/n' Vn/hdituh r 
It can ho traced back to tho 11th century, but in its 
oiiginal form seems io have belonged to the. period of 
Teutonic paganism. According to some legends, tho Venus 
berg is tho Iloselherg or lluisolberg, a hill near Eisenach 
associated with tho Teutonic goddess of the nether run Id, 
who was known by various mimes, such as 1 luldti, Hilda, 
ami If cl. To tins goddess tho name of Venus appears to 
have been transfer! ud. Among tho attendant'! ol 1 luhla 
was tho faithful Kckliart, and m the preface to the 
Ht'hft'tifmrh ho is said to sib before the Vunusborg, ami 
to warn passers by of the dangers to which they may be 
exposed if they linger m tlio neighbomhood. Tho legend 
has boon repioducod by several modern German pouts, 
and forms the subject of one ot Wagner's operas. 

In tho lUth century, contemporary with Pope “Urban 
IV,, thoro was a Gorman knight called Tanhauscr, who was 
well known as a minnosingor at tho court of Broderick 
II,, cluko of Austria. After Duke Frederick's death 
Tanhauscr was received at tho court of Otho H., duke of 
Bavaria ; hut, being of a restless disposition, and having 
wasted lus fortune, ho spent much time in wandering 
about Germany, Ho also went as a crusader to the Holy 
Land. Ills poems (printed in tho second part of iho 
Minnemtrjer^ edited by Von dcr TIagcn) aro fresh, lively, 
and graceful, but lack tho ideal ton© which marks the 
writings of the oar Her minnesinger. He was much 
esteemed by the meistersingor, and it is possibles that the 
story of his adventurous life may have been connected 
with tlio old legend about tho Venusberg. 

»Sco Koromfttm, Afmtt Veneris (1614), and Grosso, Dte Sagenswi 
Milter T(vnhaum% and Dcr Tav /tanner unci Mtru/e Jtt.dc) also Gamier, 
Die Tanhdnser Hagc itttcl Uer Mvnncniinger Tanhauner , 

TANJCXRE, a district of British India, In the Madras 
presidency, lying between 9° 50' and 11” 25' N. lat. and 
hofcWQon 78° 55' and 79° 55' K long., with an area of 
3054 square miles. It forms a portion of the Southern 
Carnatic, and is hounded on the N. by the river Coleroon, 
which separates it from Triehinopoly and South Arcofc 
districts, on tho E. and S.E, by tho Bay of Bengal, on 
tho S.W. by Madura district, and on the W. by 
Madura and Triehinopoly and Pudukotta state, Tanjore 
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1 S known as the gaicleu of Southern India It is well 
watered by an elaborate system of dams, cuts, and canals 
m connexion with the rivers Cauvcry and Coleroon, and the 
soil is exceedingly productive The delta of the Cauvery 
occupies tlio flat northern part, which is highly cultivated 
with nee, dotted over with groves of cocoa-nut tiees, and 
densely populated. Tail] ore is a land of temples, many 
of them being of very eaily date. The gieat temple of 
Tanjoro city is said to bo the finest m India , it is of the 
11th century, and remains m excellent preservation to the 
present day _ The district has a coast-lmo of 140 miles, 
but communication with shipping is unsafe, owing to a 
heavy surf which breaks incessantly on the shore. The 
rainfall, as elsewhere on the Coromandel coast, varies 
considerably from year to year , the mean annual fall, as 
observed at ton stations for four years, was 47 14 inches. 
Tanjoro is amply provided with moans of communication. 
It is traversed by two branches of the SouthTndian Railway 

The census of 1881 returned tho population of tho di&tuct at 
2,130,383 (males 1,020,528, females 1,103,855), of whom 1,9.39,421 
woio Hindus, 112,058 Mohammedans, and 78,258 Chustians 
Tanjoro is tho first distuct m wlncli Piotcslant missions "began, 
and now it is second only to Tnmovolly m tlio number ol lls 
Clmstian missions. Those establishments woio talcon ovoi m 1826 
by the Society for tho Propagation of the Gospel, which subse- 
quently founded missions m seveial parts of the district Tlio 
total number of native lb otestants belonging to tlio various societies 
m 1 881 was 8255. Tinman Oath oho missions m Tnnjoio (into irom 
tho first half of tho 17th contury, and tho number of native Roman 
Catholics m 1881 was 67,745 Ihvo towns have populations ex- 
ceeding 10,000, viz , Tanjoro (hog below), 'Negnp.ilam 53,855, Com- 
baeonum 50,098, Muyavavain 23,014, and Munnargudi 10,109 

Of the total area of tho district, reckoned at 2,302,117 acres, 
1,468,500 worn rutuined m 1884-85 ns cultivated, and 149,228 as 
available for cultivation, while forests coveicd 21,422 acres. JRico 
is tho staple crop, and is raised almost cmtuely by artificial iruga- 
tion , green crops am common; plantain and betel -vine guidons 
abound in tho delta, whore sugar-enno and tobacco are also culti- 
vated. Tho c/lnef maimCaetiuos nro metal wines, silk cloths, carpets, 
and pith-work Imp oita consist chiefly of cotton piece goods, 
twist and yarn, metals, timber, and betel nuts. Ilieo is by Jar tlio 
most important article of export alike by sen and land. The gross 
rovonuo in 1884-85 was £519,982, tho land yielding £389,755. 

Tho modem history of Tanjoro commonoos with its occupation 
by tho Mahrattns in J 078 under Yonknji, tlio brother of Stvaji tlio 
Great. Tho lhitiali first eamo into contact with Tanjoro by their 
expedition in 1749 with a view to tho restoration of a deposed rnjd. 
Tn this they failed, and a subsequent oxpodiiion was bought off. 
The Mnhrattas practically hold Tanjoro until 1799. In October of 
that year it was coded to the East India Company m ahsoluto 
sovereignty by lidjil Sliarahhoji, pupil of tho missionary Schwartz, 
tho company engaging to pay tlio ldjd of Tanjoro one-fifth of the 
not i (wonmi of tho territory which was transfer! od to them, with a 
further sum of £35,000. ltdja Sharabhoji retained only the capital 
and a small trad of country nionml Ho died in 1833, and was 
snceocdod by his son Hivajf, on whoso death m 18B5 without an 
heir the house became extinct, tho lights and privileges appertain- 
ing to it ceased, and Tanjoro became British territory. 

TANJ ORE, capital and administrative headquarters of 
tho abovo district, is situated in 10° 47' N. lat, and 79° 
10' 24" E. long. As tho last capital of tho anciont Hindu 
dynasty of tho Oholas, and in all ages ono of the ehiof 
political, literary, and religious centres of tho south, tho 
city is full of interesting associations. Its monuments of 
Indian art and oarly civilization are of tho first importance. 
Besides its great tomplo, the city is famed for its artistic 
manufactures, including silk carpets, jewellery, repousse 
work, copper wares, <fcc. It contained a population in 
1881 oF 54,745 (26,272 males and 28,473 females). The 
South Indian Railway connects Tanjoro with Nogapatam, 
its seaport on the east, and Trtehinopoly on the wost. 

TANNAHILL, Robert (1774-1810), one of the most 
popular of the successors of Burns in song-writing, was a 
weaver in Paisley, where he was born in 1774. He was 
apprenticed to his father's trade at the ago of twelve, in 
the year of the first publication of the poems of Burns, 
which quickened the poetic ambition of so many Scottish 
youths in humble life. The young apprentice studied and 
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composed poetry as he drove the shuttle to and fro, with 
shelf and ink-bottle rigged up on his loom-post Apart 
from. 1ns poetiy, he had little variety m his life He was 
shy and reserved, of small and delicate physique, and took 
little part in. the vigoious social life of the town, beyond 
sitting and smoking at a club of local worthies, and occa- 
sionally writing lmmoious verses for their amusement 
He had appaiently but one love affair, the heroine of 
which was the original of “ Jessie, the Flower of Dunblane.” 
He bade her farewell m indignant rhymes after three years' 
comtship. The steady routine of Ins tiade was broken 
only by occasional excursions to Glasgow and the land of 
Burns, and a year’s tual of work at Bolton He began in 
1805 to contribute verses to Glasgow and Paisley period- 
icals, and published an edition of his poems by subscription 
in 1807. Threo yeais latei tho life of the quiet, gentle, 
diffident, and despondent poet was biouglit by his own act to 
a tragic end Tannalnll’s claims to remembrance rest upon 
half a dozen songs, full of an exquisite feeling for nature, 
and so happily wedded to music that their wide popularity 
m Scotland is likely to be en dui mg “Loudon’s Bonnie 
"Woods and Braes,” “ Jessie, tho Flower of Dunblane,” and 
“ Gloomy Wmtei’s Noo Awa ” are the best of them 

TaimalnU’s centenaiy was cckbiated with gi cat lion oui at Paisley 
in 1874 ; and, xu an edition by Mi David Semple, published in 1876, 
th oio is ail exhaustive and minutely learned account of all that has 
boon pieseived concerning tho poet, his aneestiy, and the occasions 
of his vanous poems 

TANNIN", a genetic name for a class of vegetable 
substances which, as tlio name indicates, are all available 
for tanning, meaning the conversion of animal hide into 
loathor Tannin is widely diffused throughout the vege- 
table kingdom An enumeration of the principal materials 
which form tho commercial sources of tho substance wilL 
bo found under Leather, vol. xiv p 381, and m various 
special articles rofeired to from that heading 

Our chomicat knowledge on tlio subject is very limited; 
and, as long as wo know no better, each of the various 
tanning materials must ho viewed as containing a “tannin” 
of its own kind 1 Only a fow have as yet been obtained 
m a stato approximating chemical purity. Tho following 
characters aro common to them all • — 

(1) All aro col oiu 1 ms or littlo-col otued non-volatile solids, sol- 
uble m water amt in alcohol , the solution haB an astmigcnt taste 

(2) They colour blue litmus paper feebly icd, yet all unite with 
tho alkalies into soluble suits ; tho solutions of these cagoily absorb 
oxygen from tlio air, with formation of dark-col omed products. 

(3) They fonn insoluble salts with tho oxides of lead, zme, 
copper, piodueiblo by addition of solution of tho tannin to one of 
tho respective acolnlo, 

(1) They fonn very dnrk-colouroil (green or blue) compounds 
with ferric oxido, conveniently piodueiblo by addition of tho tannin 
to forrio or lerroso-fernc acetate. Ordinary old-fashioned black 
(gall-nut) ink may bo quoted as an illustration 

(5) Tannitx solutions precipitate gelatine as an insoluble compound, 
gouerallyassumcd to bo ch pniioally similar to tho substance of leather. 

(6) If a piece of law hide lio placed m a solution of any tannin, 
it imbibes tlio latter with formation of Leather (jd ). 

(7) Aqueous tannin-solutions, if mixed with dilute sulphuric acid, 
arc readily oxidized by solution of permanganate of potash, which, 
being reduced to manganous salt, loses its intense violet colour 

Upon the last two propositions Lowontlial has based a convenient 
method for the assaying of tannin materials A known weight of 
tho substance to bo analysed (say sumach) is extracted with, water, 
and. the extract diluted to a known volume. An aliquot part of 
tho extract is thon mixed with a certain proportion of a standard 
solution of indigo-eannin and of sulphuric acid, and, after largo 
dilution with pntor, slandaid permanganate is dropped m from a 
burette (grad4atcd glass tube) until tlio colour of the indigo is 
completely discharged. After deducting the volume 'of reagent 
which would have been taken up by tho indigo alone, tho rest is 
put down as corresponding to the “permanganate reducers gene- 
rally.” Another measured volume of the extract is then poured 
over a sufficient weight of dry shavings of raw hide, after having 
boon suitably diluted, and the whole is allowed to stand until the 
tannin has all passed into tho hide. Tho liquid is then filtered, 

1 Coffee beans and tea loaves contain peculiar tannins. 
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and a measured volume, corresponding to exactly the quantity of 
evil act used for the assay, tested with ponnanganate. Tlio volume 
ol 1 eagont used this time is deducted iiom that used m the assay 
as a correction. From the net peimangauate the weight of pui o 
gallotamnc acid winch it would oxidize is calculated on the basis 
of standard experiments, and from this weight the “percentage of 
tannin” is deduced. The method is pmely ompmeal, and tlio 
lesults aio of no value unless obtained accoidmg to a rigorously 
proscribed mode of piocedure. Of individual tannins that of the 
gall-nuts, known as gaUotanmc acid, is best known. For its pre- 
paration (according to Pelouzo) powdered gall-nuts arc placed m 
an apparatus for extinction “by displacement,” and m it soaked 
in a mixtuie of 9 paits of other and 1 paib of water for twcnty-Iour 
hours The liquid is then allowed to dram oil', and tlio residue 
washed with aqueous ethei Tlio liquid on standing separates 
into two layois, — a lowei heavy layci, which contains the tannin, 
and an upper more pmely elhcical layer, which contains gallic acid 
and other impurities The lowoi 1 ay ox is drawn oil, washed once 
m twice with etliei, and then ovapoiatetl to diynoss at a gentle 
heat ; the tannin remains as a poious fiiablo mass of a slightly 
greyisli-ytdlow colour. This is tlio tannin of the pharmaceutist. 

Such tamun is not by any means an absolutely unitary substance 
Its solution, if allowed to stand m the picscneo o( a torment which 
is naturally present in gall-nut extract, or more l cadily if boded 
with sulphnnc acid, yields a largo proporlion of gallic acid, which 
is easily obtained m pure crystals. According to HLiockoi, glucose 
is formed at the same time, whence ho viewed tannin as a gl uoosido 
(see StTttAit). But this is now loeoginzcd as a mistake, since Hugo 
Schiir showed that pure tamun is only digalhe acid, U 14 I r i0 O u * 
20 7 Hfl0 8 (gallic acul) minus IIBO Pine tannin, aocmding to 
Sulnil, can be, obtained by dehydrating pm e gallic acid by means 
of chloride of acetyl The tannin of the (Jlunese g.ill-nuts seems 
to bo identical with gallot.mmc ncul. 

Qitcraitamuc Acid — Tlio tamun of oak bailc is cori ainly ditferont 
from gallotaunie acid, boeause it yields no gallic acid when boiled 
with dilute vitriol. Etti (Jithrcsb ill ter die ForMir. dcr Cham in 
for 18 SO, p, 898) prepares it by extracting the powdoted bark with 
dilute alcohol at agontlo heat, adding oulmary ether to tin* alcoholic 
extract, and shaking out the tannin with acetic other. Tin* acetic 
ether extract is distilled to recover the solvent, Iho residue filtered, 
and the idfciutc ovapoiafciul to dryness to obtain the puio (?) tannin 
as a reddish-white powtlei of the composition C t? 1 1 > a . At 3.81)- 
140° 0 it loses wuter and forms phfobtiphm, C. u IWh?i a brown 
solid lusoltiblo in lvatei but soluble in solution ol Inc tannin, 
(iuotoilimme acul forms quite a series ol such anhydrides. 

ho ! IjjflOjo j t-'j Home, il not all, of 
lhc.se are coni ained in aqueous ouk-hmk oxtracl, and lliey play an 
important part in its application for tanning. Accoidmg lo Kill, 
ipiercilannn* and is a iri-nielliyl .suhstilutiou product of digullic 
acid, CluiI J( ,Oy minus Jill plus i3UJI a » tJiTJIwOn. 

Bosuios thc.se two tannins, those of eollee and caclion are the 
only ones which have been obtained in a relatively dclhnto form. 

TANNING. See Leather. 

TANTALUM. A rare element cloholy allied to 
Niobium. Hen vol. xvii. p, 1513. 

TANTALUM, a hero of ancient Greek myth and 
legend. Ilo wan a son of Zv un and Pluto (“ Wealth ”), 
and hooaiue the father of Polopa, Protouw, andNioho. Ilo 
dwelt in splendour ou Mount Hipylun near (Smyrna, and 
was admitted to the lablo of the gods themselves. Hut 
ho abused the divine favour by revealing to mankind tlio 
secrets ho had J earned in heaven, or by killing his son 
Polops and serving him up to the gods at table. Another 
story was Unit he stole nectar and ambrosia from heaven 
and gave thorn to men. According to olhora, Panda rous 
stole a golden dog which guarded the temple of Zeus in 
Crete, and gavo it to Tantalus to take care of. But, when 
Pandareus demanded the dog back, Tantalus denied that 
he had received it. Tlierefore Kims turned Pandareus into 
a stone, and Hung down Tantalus with Mount Bipyiua on 
the top of him. Tlio punishment of Tantalus in the lower 
world was famous, lie stood up to his neck in water, 
which fled from him when ho tried to drink of it ; and 
over Ms head hung fruits which the wind wafted away 
whenever he tried to grasp thorn. From this myth is j 
derived the English word “tantalize " Another story is 
that a rock hung over his head ready to fall and crush 
hinou Tho tomb of Tantalus on Mount Sipylus was pointed 
out in antiquity, and has been in modern times identified 
by Texier with the great cairn beneath Old Magnesia ; 


but Prof W. M. Ramsay inclines to identify it with a 
remarkable rock-cut tomb beside Magnesia The story of 
Tantalus contains a reminiscence of a seini-Gieelc kingdom 
which had its seat at Sipylus, the oldest and holiest city 
of Lydia, and one of the chief birthplaces of eaily Greek 
civilization. Of this ancient city tho lemams aie still 
visible on the northern slope of Mount Sipylus, and about 
4 miles cast of Magnesia They consist of sepulchral 
mounds, rock-cut tombs, and a small acropolis peiehed on 
an almost inaccessible ciag which juts out fiom the nearly 
perpendicular limestone wall of Mount Sipylus. There 
was a tradition in antiquity that the city of Tantalus had 
boon swallowed up m a lake on tlio mountain , but the 
legend may, as Piof W M Ramsay thinks, have been 
suggested by the vast ravine which yawns beneath tho 
acropolis 1 This aciopolis is too small ever to have been 
I tho seat of agicat empire; rather, like Possums and other 
great religious centres of Asia Minoi, it may have been 
“tho scat ol a pnestly suzerainty maintained over the 
hiero-douloi [sacred slaves] of tho surrounding district.” 
Connected as tho oily was on the one hand with the sea, 
and on tlio other with tho capital of the ancient kingdom 
of Phrygia by means of tho “royal road,” it was a natural 
meotmg-placo for Greek and Oriental culture. A com- 
parison of tho art of Phrygia with the early art of Myceme 
and Olympia lias fully confirmed tho legend winch eon 
ncots the family of Tantalus with the Peloponnesus. 

Him Peuu’s, Pmcym \., ami a papoi by Biol. W. M Ramsay m 
Journal of Jlcllenie Mintin', », in. p. bit stj 
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TAORMINA (TtturomenUtm), now an unimportant vil- 
lage of about 3000 inhabitants, is magnificently situated 
at the edge of a precipitous eliil’ 900 feet high on tho east 
coast of Sicily, about 33 miles from Messina and tho stum* 
from Catania, The original city was founded by a tribe 
of (Siculi after the destruction of the neighbouring city of 
Naxos in 403 juj. by Dionysius of (Syracuse. It was built 
on tho lull of Taurus, whence came the name T ao/io/Amov 
(Died., mv. AH) la 3fiH n.c the city was increased by 
the settlement of tho exiled survivors from Naxos, which 
was only 3 miles distant ; and lienee Pliny (// N. v ill. H) 
speaks of Naxos as having been the original name of 
Tauromeuinm. Owing to its commanding site, the city 
has frequently been the scone of important struggles. 
When with the rest of Kieily it passed into the possession 
of the Romans, it shared with two other Sicilian cities tho 
privileges of a “civitas foaderafca." During tho Servile 
War (13 1- 132 b.o.) Tauromonium was occupied by a 
body of rebel slaves, but was finally taken by the consul 
Rnpilius, and tho whole garrison slaughtered. In 33 n.n, 
it waa one of Sextus Poinpoy’a chief strongholds in his war 
with Augustus, who after his victory established a Roman 
colony tlioro. ILidor the empire it was a flourishing city, 
famed for its wine (Pliny, //. A**., xiv. 0) and red mullets 
(Juv., v. D3). Iri 902 a in it was taken from the Byzan- 
tine emperor by tho (Saracens, who called the place Muezzin. 
In 107H it was captured by the Normans. A largo 
number of ancient remains bear witness to its former 
importance. Fine autonomous silver coins of c, 300 b.o. 
oxisfc, with of/v. a laureated head of Apollo, and rev. a 
tripod, with tho legend TAYPOMRN1TAN, and a magis- 
trate’s initials AT. The theatre is, next to that at Aspendus 
(Patnphylia), the best preserved in existence. It is Greek 
in plan, but the existing structure belongs mostly to the 
Roman period, and is specially remarkable for the preserva- 
tion of its lofty scena wall, and two largo chambers which 
form o ntrance- p orc hes to the cavoa . It is excavated in an 

3 Legends of submerged cities and castles are common iu different 
ports of Europe, It )ms been suggested that they are confused recol- 
lections of tho ancient villages built on piles in lakes (Wood- Martin, 
Lake Lmliingt of Ireland , p. 28). 
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elevated peak of rock, and commands one of tlie most 
magnificent views in the world, with. Mount Etna in the 
distance. Remains of five piscinae and a large bath, 
popularly called a nautnachia, still exist, together with 
remains of the ancient city wall and that of the arx. 

See Serradifalco, AnbichitCt cli Sicilia , Palermo, 1834-42, vol. v. ; 
Hittorff and Zantli, Architecture Antique de la Sidle, Paris, 1870. 

TAPACULO, the name 1 given in Chili to a bird of 
singular appearance, — the Pteroptochus albicollis of ornitho- 
logy, — and, throughout this series of articles (Biuds, 
vol. iii. p. 74-3 ; Ornithology, vol. xviii. p. 40, et alibi), 
applied in an extended sense to its allied forms, which are 
now found to constitute a small Family, Pteroptochidse, 



Tapaculo. 

belonging to the Tracheophonous division of Passeres, and 
therefore, peculiar to South America. About 20 species, 
which are disposed by Mr Sclater (Ibis, 1874, pp. 189- 
206) in S genera, are believed to belong to this group. 

The; spocioa of tho Family first made known is Scytalopus 
niagcllanUus, originally described in 1783 by Latham {Synopsis, 
iv, p, 464) as a Warbler. Even in 1836 Gould not unnaturally 
took it for a Wren, when establishing tho genus to which it is 
now referred ; but some ton years aftor Johannes Miillor found 
that Scytalopus, together with tho true Tapaculo, which was first 
described by Kittlitz in 1880, possessed anatomical characters that 
removed them far from any position previously assigned to them, 
and determined their truo place as above given. < In the meanwhile 
a kindred . form, Ilylactes, also first described in 1830, had been 
‘shown by Ey ton to have some very exceptional osteological features, 
and these were found to be also common to Pteroptochus atul 
Scytalopus. In 1860 Prof. Cabanis recognized the Pteroplochidic 
as a distinct Family, but made it also include Mmura (of. Lyur- 
mnn, vol. xv. p. 115), and in 1874 Mr Sclater (ut supra) thought 
that Atrichia {cf. Sorttb-bijvd, vol. xxi. p. 554) might belong here. 
It was GarroA in 1876 and 1877 who finally divested the Family of 
these aliens, but, until examples of some of the other genera have 
been anatomically examined, it may not bo safe to say that they 
all belong to tho Pteroptochidas. 

The true Tapaculo (P. albicollis) has a general resem- 
blance in plumage to the females of some of the smaller 
Shrikes (Lanins ), and to a cursory observer its skin might 

1 Of Spanish origin, it is intended as a reproof to the bird for the 
shameless way in which, by erecting its tail, it exposes its hinder parts. 
It has been sometimes misspelt “Tapacolo,” as by Mr Darwin, who 
gave {Journal of Researches, chap, xli.) a brief but entertaining account 
of the hahits of this bird and its relative, Ilylactes megapodms, called 
by the Chilenos "El Turco,’’ 
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pass for that of one ; blit its shortened wings and powerful 
feet would on closer inspection at once reveal the difference. 
In life, however, its appearance must be wholly unlike, for 
it rarely flies, hops actively on the ground or among 
bushes, with its tail erect or turned towards its head, and 
continually utters various and strange notes, — some, says 
Mr Darwin, are “like the cooing of doves, others like the 
bubbling of water, and many defy all similes. ” The “ Turco, w 
Ilylactes megapodius , is larger, with greatly developed feet 
and claws, but is very similar in colour and habits. Two 
more species of Ilylactes are known, and one other of 
Pteroptochus, all of which are peculiar to Chili or Patagonia. 
The species of Scytalopus are as small as Wrens, mostly of 
a dark colour, and inhabit parts of Brazil and Colombia, one 
of them occurring so far northward as Bogota. (a. h.) 

TAPESTRY. See Textiles. 

TAPE-WORMS, or Cestoda, are a group of worms 
forming one of the three main divisions of the Platy- 
hehnintkes , the other two being the Turbellaria (see 
Planarians and Nemeetines) and Premat oda (see 
Trematoda). They have been defined as follows : — “Elat 
worms without mouth or alimentary canal, which typically 
develop by alternation of generations, by budding from a 
generally pear-shaped nurse, with which they remain united 
for a lengthened period as a ribbon-like colony or ‘ strobila.’ 
The individual joints of the colony, i:e . , the sexual animals 
or ' proglottides/ increase in size and maturity as they are 
removed farther' from tlieir origin by the intercalation of 
new buds, bub are not distinguished in any special way. 
The nurse, however, known by the name of the ‘ head’ 
(scolex) is provided with four or two suckers, and usually 
with curved claw-like hooks. The dorsal and ventral 
surfaces of the head are perfectly identical, so that the 
arrangement of the hooks presents a strikingly radiate 
appearance. By means of this apparatus the worms fasten 
themselves on the intestinal membrane of their hosts, 
which (except in the case of the otherwise peculiar 
Archigetes) all belong to the Vertebrata. The nurses 
develop from little round six-hooked embryos in a more 
or less complicated fashion as so-called c bladder- worms.’ 
The latter inhabit very diverse, but usually parenchym- 
atous, organs of the higher and lower animals, and are 
tlienco passively transferred to the intestine of their 
subsequent host” (Leuckart, l, 2 p. 270). 

Historical Slcetch . — Certain forms of Cestodes have 
boen known from time immemorial. The hydatid cyst is 
alluded to by early medical writers, and Aristotle speaks 
of examining the tongue of pigs to ascertain the presence 
of bladder- worms. By this author and Hippocrates the 
Cestodes and other fiat worms are spoken of as eXfuvQes 
irXareiaL, in opposition to the arpoyyvXai or “ round 
worms the word Taenia (Gr. to.i.v La) does not occur in 
Greek authors, but is first used by the Romans (Pliny, 
II. i\7, xi. 33). In the treatises of the Middle Ages the 
tape-worm figured as Zumbricus latus , only one species 
being recognized. Felix Plater (23) separated Bothrio- 
cephalus from the other human tape- worms, ' and Andry 
(24) gave it the name Tenia ct epine, mistaking the 
nodular generative organs for vertebrae. The appellation 
Botkriocephalus latus dates from Bremser, 1819 (25). Like 
other Ewtozoa , the tape- worms and bladder-worms were 
supposed to arise by spontaneous generation; it was found, 
however, that animaL forms strikingly like the Entozoa 
sometimes lived freely. Pallas (19), seeing that the eggs of 
intestinal worms are expelled from the animals in which 
they live, and may remain for some time unaltered in 
water, suggested the hypothesis that the Entozoa agree 
with other animals in originating from eggs which can be 


a These figures refer to the "bibliography, pp. 65, 56. 
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carried from one animal to another. He also supposed 
that they reached the liver and other internal organs by 
means of the blood-stream. Other authorities endeavoured 
to explain the presence of Entozoa by supposing that they 
were transmitted from parents to children. Yon Siebold 
(26) in 1838 discovered the six-hooked embryos of Taenia, 
and came to the conclusion that they could only pass into 
the fully-formed animal by a kind of metamorphosis. The 
subject was fully discussed by Eschrichfc (27), who endea- 
voured to prove that this phenomenon was of common 
occurrence among the Entozoa. Shortly afterwards ap- 
peared Steenstrup’s famous work upon the alternation of 
generations (28), which furnished a ready explanation of 
the isolated facts till then observed regarding the Cestodes. 
The most important advances in modern times have been 
due to the introduction of helminthological experiment by 
Kiichenmeister, by means of which the demonstration has 
been furnished that certain bladder- worms are the larval 
stages of particular tape-worms. The first of these ex- 
periments took place in 1851, when Kiichenmeister fed a 
dog with bladder-worms from the rabbit, and a cat with 
specimens from the mouse, and succeeded in rearing tape- 
worms in their intestines (29). Similar investigations on 
different species have been made by Yan Beneden, Leuekart, 
and others. Of systematic treatises the most important 
are those of Rudolphi (35), Diesing (20), and Yan Beneden 
(13), while Von Linstow, in addition to numerous scat- 
tered papers (30, 36), has given us an invaluable list of 
hosts with their respective parasites (21). 

Anatomy. 

In considering tlao anatomical peculiarities of tlio Cestoda it will 
be convenient to describe ouo particular species and afterwards to 
indicate the chief differences presented by other members of tlio 
group. Per this purposo Tianvi saginata, Gozu (2'. mediocancllata , 
Kuchemneistor), may be selected as a typo, as it lias been perhaps 
more studied than any other, and is one of tlio species most 
commonly found in man ; for further details, see Sommer (31). 

Dimensions . — An average specimen of this tape-worm (lig. 1, A) 
will measimi in a state of in o derate contraction about GOO cm., and 
consist of nearly 1400 segments; of those which immediately follow 
the head more than 2G0 will ho found within a length of 5 cm.; 
they gradually widen posteriorly, until thu widest, which are 
situated about half-way clown the chain, have a breadth of .14 mm. 
and a length of 6 mm.; whilst tlio terminal segments numauro fi 
mm. in breadth by 10 mm. in length. 

The Hoad (fig. 3, B)is spheroidal, 1*6 mm. in diameter, and bears 
on its lateral surface four equidistant suckers, which servo for tlio 
attachment of the wliolo worm. After (loath these are generally 
retracted, but during life they can ho protruded and moved in ail 
directions. They are a special development of tilts musculature of 
the body-wall, the radial fibres being the most conspicuous. Thu 
tape-worm now being described is abnormal, inasmuch as the front 
of its head is not provided with a circlet of hooks ; those are well 
seen, however, in the other common human tape-worm (Tmnia 
solium), which boars a double ring of them, situated around a 
button-shaped muscular pad (rodellmn) which forms the apex of 
the head (fig. 1, 0). By the varying contraction of tlio separate 
parts of this organ the hooks may be moved in different direc- 
tions, and when the worm is attaching itself they arc first 
extended directly forwards, and them brought back so as to force 
tlio rostellum into tlio tissues of tlio host. Each hook has abroad 
bifid base, to which the muscles aro attached, supporting a long 
curved point. In Taenia saginata, to tlio consideration of which 
wo now return, the rostellum is quite rudimentary, and lias 
been described by earlier authors ns a fifth sucker or even as a 
mouth; it is interesting to noto that during its incipient stages it 
boars a number of minute spines homologous with tho hooks of 
other species. Tho head contains furthermore the anterior portions 
of tho nervous and excretory systems. Tlio latter of theso consists 
of an annular vessel placed immediately below tho rostellum, 
from which four canals, corresponding to tho four suckers, pnsa 
backwards ; two of those gradually disappear, leaving two which 
pursue their course down tho proglottides, in connexion with 
which they will bo again alluded to, and open at tho hinder 
extremity of the worm by a common poro. The nervous system 
of the Cestodes Was long sought in vain: although aomo early 
investigators described a ganglion, they wore unable to giva any 
satisfactory px’oof of its existence, this having been first furnished, 
by Sehnoiuor. It seems generally to consist of a central ganglion 


lying within the head, from which two cords proceed backwards ; 
these were regarded by Sommer and Landois as part of the ali- 
mentary system, bfiemiee (6) has recently given a detailed account 
of its structure in several different species, and its relations have 
been discussed by Lang (7). 

The proglottides arise by a species of budding in tho narrow 
neck which immediately succeeds the head; they are separated 
from each other by grooves, which are at first so shallow and 



I'm. 1. — Anatomy of Tmnm (from Leuebart). A, Portions of Tmnia mt/tnata ; 
x Jr. H, head of the name; x 9. C, head of T. solium, allowing tho crown of 
hooltfl ; x *22. I>, a segment of T. saginata, showing the generative organs : 

nervous system; ex., longitudinal excretory tuhos fr., transverse vessel; 
(/■]>., genital papilla; cl,, clones.: c.p., cirrus pouch; v,<l. , vies do reran#; testes ; 
v,, vagina; op, o»„ ovaries; th. g. , shell glaml; y o„ yolk gland; r.s., receptacutuin 
somlnlrt; ul., uterus ; x 7. 1C, tho connexion# of tlm generative organs, lettering 
us above: o.ti., o.ti , oviducts ; fortlllsdng canal; x So, F, domchtul segment 
of 5". augrawfa, showing ripe uterus ;x *2. Q, alx-huoketl embryo, highly uingn! lied, 

indistinct that it is impossible to sav with certainty where tho 
segmentation really begins. Tho proglottides which liuvo attained 
sexual maturity aro situated some 80-40 cm. from tlu» head, and 
nusasuro 1*6 nun. in length by 5 Mini, in brand th. The segments, 
like tho head, consist of a solid mass of tissue itt which the various 
organs aro imbedded. Lika tho Tran uitodes, tliu C’uHtodcH ware long 
thought to have no body-cavity or eudmu, ami lumen ware called 
"parenchymatous” worms, lieeimtly, however, a series of inter- 
cellular 8pao.es has been described by Fraiptmt (8) as lending into 
tho terminal excretory organs, and these minces have been inter- 
preted both by himself and others as tho lumuduLOui of a body- 
cavity, although this opinion bus not been allowed to pass 
unchallenged (see Pintncr, 9), The surfaeo of tho hotly is covered 
by a thin clear homogeneous cuticle, which, according to fttmut 
authorities, is perforated by fine closely-set pores. Tlio books 
which have been described above, as well as the small spines and 
bristles found, in certain species, are developments of this cuticle. 
This external covering cannot, according to Loiwkart (I, p, 289 ), 
be regarded as homologous with tho cuticle of other invertebrates, 
inasmuch n,s it is not a secretion from a special layer of subjacent 
colfa, but is "the structureless limiting membrane of the eammetm* 
tissue substance, and is comi»r&ble with the so-called basement* 
membrane found in the other flat-worms « . . between the muscular 
layer and the dermal epithelium.” It ia to be observed, however, 
that this view has by no means found universal acceptance (sat 
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Steudener, 10), and it is a irtion impiobable, since tlie Cestodes 
(andTiematodcs) would tlms foi m an exception to the general lule 
by which all animals are clad with an epithelium derived hom the 
embiyome ectodeim The subcuticulai layei is desci ibed as con- 
sisting of long fusifoim cells (pi obably modified connective-tissue 
cells) disposed pei pendiculai ly to the cuticle. It seems possible 
that they are m dnect connexion with the tiansveise muscles of 
the body The matux of the Gestodo body consists of connective 
tissue, the cells composing which aie seldom piovided with a dis- 
tinct momhiane, and sometimes can only be sepaialely distinguished 
by their nuclei The layei of muscles (see below) sepaiates this 
Hiatus into a cential and a coitical poition Distubuted in it, and 
especially m its cortical portion, aie numerous caleaieous corpuscles, 
which aie generally splieioulal in foim, varying up to 0 019 mm 
m diametoi and concentrically laminated, they contain a laige 
amount (often 20 per cent ) of lime salts, diiFused tlnough an 
oigamc basis, hom winch the salts can be lemoved with elToivesconco 
by the action of acids These eoipuscles have boon vauously mtcr- 
pietod by the older authors as eggs, oi as lymph or blood corpuscles, 
but the only theoncs winch lmvo been seriously maintained in 
modem tunes aie — (1) that they are skeletal (Yon Sicbold), (2) 
that they aro excretory (Claparodo, Gncsbach), or (3) that tbcyfoim 
a leseivo store of calcaioous material to bo used either m counter- 
acting the acid digestive juices of the host oi ioi tlio production of 
egg-sholls (Louekait, 1, p 283) 

Tlio muscular system consists of tlneo sots of fihios — longitudinal, 
tiansveiso, and sagittal. The hist aio tlio host developed, and 
run down the innoi pait of tlio cortical layer m the foim of strong 
bands , the second sot lie immediately below thorn and pass acioss 
tlio body m tlio foim of two il.it inusculai plates, which conveigo 
towaids each other as they appioaeh the margins of the pvoglottis, 
the sagittal muscles mil primitively stiaiglit from one flat surface 
of tlio body to the other, but their dueetiou is much modified after 
the growth of tlio genital oigans, between tlio various pails of which 
they ho as isolated bundles, they are the weakest of all tlio sets. 
Tho muscular fibres are non -striated, and when they are fully dc 
\ eloped no nucleus can bo detected m them. They taper towards 
tlio extremities, sometimes branching diohotomously, and, as above 
mentioned, a connexion lias boon asserted to bo visible botween 
them and the subcuticular colls. 

Tho excretory ays Lem in tho proglottides consists of two or four 
longitudinal canals which ho along their two narrow margins (fig. 
1, D, ex ). The origin of these m the head lias been already noted, 
and they pass continuously down tlio wholo worm until they open 
into a vesicle at tho posterior extremity of tho terminal segment. 
In tlio lundor part of each pioglottis they aio connected by a trails 
verso vessel (iig 1, D, ir . ), immediately above which a valvo is 
formed hy a duphenturo of tlio wall, so that it is impossible to lnjoel 
the excretory system from behind whilst fluid can bo readily foieed 
along it from before backwards Fraipont has drawn a distinction 
between ascending and descending eannls Excrotory openings have 
boon desenbod by various observers in tho anterior portion of tlio 
worm, near tho suckors (Wagoner, 11 , Fraipont, 8 , Itiehm, 12 ), 
and, although thoir prosonco is domed by Fintnor (9), there seems 
sufficient ovulenco to show that they are more gencially present than 
was formerly supposed. A ramifying network of smaller vessels 
connected with tho mum hunks just described is found m tlio mom 
superficial parenchyma, and this m its turn gives off still finer 
capillaries which terminate m ciliated funnels. Aocmdmg to 
Fraipont these open into the lutercullulav laounce which are the 
representatives of tho eoolom (see above), whilst Fnifcnor maintains 
that tho terminal funnolH are completely closed, and are to bo 
regardod ns unicellular glands. Tho subject, however, is ono of 
extreme difficulty and demands further investigation It is worthy 
of notice that oach of tho throe sysloms of canals above dosciihod 
maintains its proper diameter throughout, and that no intermediate 
sizes can bo found, Tho u plasmatic vascular system” doacribod 
by Sommer and Landoin, and regarded by them as part of tlio 
alimentary system, consists parity of some of those delicate canals 
and partly of the two cords of tho uorvous system. Tho mam 
canals open posteriorly into a pulsalilo vesicle, at tho ond of tho 
last pvoglottis ; whou, howovor, some of those have beou cast olf 
tho opening may bo either by a slioitenod transverso vosiclo, as 
Leuckarb (1) maintains to bo tho oaso in tho present species, or by 
sopaiato openings, ono for each canal, 

Tho reproductive organs are serially repeated in tho proglottidos, 
each of which contains a complete sot of male and female organa 
(fig. 1, D). The male organs may bo discussed first. Tho testes 
(t., t.) are very numerous and scattered throughout the greater part 
of tho proglottis ; they are round vesicles (0 16 mm. in diameter) 
containing spermatozoa, and attached like berries to tho terminal 
ramifications of the vas deferens (u d. ) ; those gradually unite, form- 
ing larger and larger branches until they reach the mam canal, 
which runs m a series of coils transversely half way across the 
joint a little behind its middle, and ends in a common cloaca 
(cl ), which receives both tho male and female organs, and is con- 
nected with the outer world by tho porus genitalis. The outer por- 


tion of tho vas has a thickened muscular wall, and this part of it is 
capable of extrusion and retiaction, thus foinnng the male mtro- 
mittent oigan oi “cuius ” (c p ) The cuticle which lines all the 
distal poition of the vas defeiens is heie thin and delicate and 
aimed with a senes of minute spines, which aie dneeted backwaids 
{Echcneibothi vum) The emus m tho piesent species is veiy 
slioit, but m otliei foims its length is sometimes considerable 
The piotiusion is effected by cnculai muscles placed around the end 
of the vas defeiens, while the retiaction is bi ought about by special 
longitudinal fibies, lying along the walls of the evagmable portion 

The female organs may be most conveniently studied by tiacing 
them inwaids from the cloaca The vagina (v ) opens immediately 
posterior to the vas defeiens, and like it is lined by a continuation 
of the external cuticle. After passing about halfway acioss the 
segment it bends baclcwauls and teuninates m a small cyst, tlio 
iccoptaculum sennnis (fig 1, E, rs ), this leceives and stoies up 
tho male feitilizmg elements, letaming them until the ova areupe 
Fi omits postcuoi extienuty there passes a thin-walled canal, widei 
than the vagina (/), which selves to convey the speimatozoa to 
the ova, and lienee is termed the “ feitilizmg canal” (liefiuehtungs- 
canal of Geiman autliois) It unites with the common oviduct, a 
tube formed by the union of tho two oviducts (o d ), and tho two 
together pass backwards into a spherical glandulat struetme, called 
from its discovoior “ Mehlis’s body” or tho shell gland (fig 1, I) 
and E, sh q ). "Within, tins appaiatns it leceives the duct of the 
yolk gland (y q ), and then passes duoctly for wards to open into 
tlio uterus. Tho ovanes (ov . ) are two m number, situated ono on 
each side of tho nnddlo hno of the body, they aro fan-shaped, 
and consist of a system of blind tubules situated on a branched 
efleiont duct. Tho colls of the ovary (pumitivo eggs) havo a shaip 
contour and a large nucleus ; the yolk-gland {y g ) is very similar 
to the ovanes, behind and between which it is situated, but is 
distinguished by various histological details (it is called “ ovary ” 
hy Moinez) Tlio slioll gland, formcily legarded as tho ovary, 
consists of closely compiessed nucleated cells, and is piovided 
with small tlnn ducts opening into the nairow internal cavity 
of the oigan Tlio uteius (ut ), in its early stage of development, 
is a long stiaiglit tube, lying almost ill tho longitudinal axis 
of tho proglottis, and receiving postenorly tlio oviduct after it 
emerges from tho shell gland (fig. 1, E, ut.). From what lias been 
said it will appear that tho ova ou thoir way down tho common 
oviduct aio impregnated as they pass tho ond of tho fertilizing canal, 
and then leceivo m succession, first their supply oi food-yolk and 
their shell, during their sojourn m Mehlis’s body, after winch they 
go forwards into tho uterus, where tlioy undergo tlio first stages oi 
thoir development. Tho uterus assunios a very different shape as 
it becomes distended with eggs, which are far too numerous to bo 
contained in a simple straight tube, small piotuborances aiiso from 
its walls, growing rapidly and bifurcating hero and there, so as 
to produce tho complicated blanched appoarance soon in iig 1, F. 
As tho uterus glows, tho male, and latoi tho female, genitalia 
degenerate and disappear, and in tho proglottides which aro ioady 
to bo hbeiatcd tho only organ visible is tlio distended uterus. Ono 
of the most charactemtic poculiaiiiies m tlio sexual system just do 
scuhed is that there is no passage by which tho npo eggs can make 
then exit from the pioglottis , those are tliorcfoio extruded only 
on its niptuvo , a vary different state of things obtains m the genus 
Jiotkrioec2>7ialus (see below). Self impregnation ceitamly occurs, 
and is probably tlio rule ; it is obvious that the contrary caso can 
only happen whore two individuals ho side hy aide witlun the 
saino host. Furthermore, tho cirrus has been seen protruded into 
tho vngma of tho same joint, and tho emission of sperm 1ms been 
witnessed (Louclcart, 1 ; Yan Bonoden, 13, p. 601). 

Tho oggs aro ovoid or spherical, and consist of the gcrm-cell 
(nucleus and protoplasm) with an albuminous enveloping substance, 
wliieh is again surrounded by a tlun tiousparent skin Tho shell 
frequently prosontH ono or more appendages, probably tho secretion 
of the shell-gland drawn out into tlncaus. Tho structure of the 
egg has boon boat studied in Ttmvia sermia (Yan Benodon, 14), 
wlioro it consists of a dolicate sholl containing a germ-coil, with a 
quantity of secondary yolk ; the former divides into a “ granular ” 
coll, which sogmonts no further, and an “embryonic” globe, which 
again divides into a number of colls, of which three aie larger and 
constitute tho u albumin ogenous layer,” whilst the remainder are 
smaller and form tho “embryonic mass,” and secrete a dolicate 
superficial cuticle, tho cell-limits being indistinct. In the ombry 
omo mass from throe to five flattened colls form a clntmogenous 
layer, ond giro origin to a superficial homogeneous coat, a shell 
of radially disposed chitinoid cylinders, and an internal faintly 
striated lining, whilst the remaining cells become tho six-hooked 
embryo or proscolex, a superficial layer to which the hooks belong, 
and a central mass of clearer cells "When the proscolex is mature 
tho original egg-shell and the albummogcnous layer disappear, and 
only the chitinoid coats remain. 

The proglottides aro cast off by muscular action ; tho fibres are not 
continuous botween tho successive segments, so that those aro con- 
nected merely by soft connective tissue, which readily gives way; the 
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rupture takes place through the transverse vessel above described, 
and, as the hinder margin of the proglottis contracts forcibly when 
tbo nest one has left it, the transverse vessel gives rise to the rounded 
vesicle which forms the termination of the excretory system. 

Life-History and Development. 

The six-hooked embryo (fig. 1, G) may bo conveyed to the inter- 
mediate host in several ways, but the commonest is for it to be taken 
into the alimentary canal along with food to which it may have 
adhered, or with water in which it was swimming ; the infection 
may take place either by means of free eggs or hy whole proglot- 
tides. In the latter case the soft tissues are first digested by the 
gastric juice of the host, and in either case the egg-shell is dissolved 
or rendered so brittle that the embryo readily escapes by tbo move- 
ments of its books. The proscolex, after spending a longer or 
shorter time free in the stomach or intestine, proceeds to perforate 
the wall of these organs by means of active burrowing motions. 
Although the embryo of a Taenia has only onco been captured in 
its progress through the wall of the alimentary canal (Raum, 15, 
p. 28), there can be no doubt that this is tho route by which it 
usually proceeds, and that its next locality is a blood-vessel, 
probably some small branch of the portal vein, in tbo blood of 
which it has been found by more than one observer. This would 
explain tho frequency with which tho next stago is found in tho 
liver. There seems, however, reason to believe that ninny embryos 
penetrate the intestinal wall completely and roach tlio body-cavity, 
in which they can wander freely. When the six-hooked embryo 
has reached its resting-place, which in addition to tho liver may 
he lung, muscles, brain, connective tissue, or eyo, it at onco 
commences its further development, and in a few days becomes 
visible to tho naked eye. Like any other foreign body, it causes a 
proliferation of colls, which in duo time form a sheath of con- 
nective tissue, with a cellular lining, and smooth like a serous 
cavity witliiu ”, this covering, however, is not found when tlio 
parasite is situated in the brain or tho eyo. Tho embryo now 
grows in size, generally becoming somewhat elongated, and tho 
books drop olf. Sometimes they can be found lying detached in 
tho connective-tissue sheath. Tho central colls enlarge and become 
clear, and in all tho Tivniiv they liquefy, forming a quantity of 
fluid which fills tho centre of the bladder-worm. At this stago 
tho larval constitute tho so-called “measles” of hoof (that of pork 
"being diio to Gystieereiis cellulosm, tho immature stago of Taenia, 
solium) ; they are ovoid vesicles lying between tho musclo fibres 
and varying in length from 4 to 8 mm. and being usually about 8 
mm. in diameter (fig. 2, A). At a point an ana side of tho bladder 
there appears a small thickening, tlio meniscus or rudiment of tho 
future head ; this is soon followed by an invagination of tho cuticle 
(fig. 2, B). When tho rudimentary head thus formed is about 0’2 
nun. in length (the bladder buing 1*5 mm. in diameter) tho forma- 
tion of muscles in its walls commences. At four equidistant points 
near the bottom of the invagination the suckers are developed, ami 
at the lowest part oE tho cavity tlio rosbulhun (and the double 
circlet of hooks in the armed species) is formed. Surrounding the 
head-rudiment on that surface "which is towards tho cavity of tho 
bladder is a thin layer, known as the “receptacle.” This is best soon 
in Gysticcreus celluloses, in which there is also a very characteristic 
bend or kink in the pedicle of invagination, which in most other 
bladder-worms remains straight (soo fig. 2, 0). Tho rudiments of 
the vascular system of tlio bladder havo already appeared, before 
tho formation of the head, and now they extend into it as four 
longitudinal vessels, which become connected at tho bottom of tlio 
invagination hy a circular vessel. About this time, too, the cal- 
careous corpuscles above described make their appearance. When 
the hooks and suckers are fully formed, tho head undergoes a 
process of c vagin ation, so that what was previously a hollow 
cavity becomes a solid cylinder, and tho hooks, which wore below 
the suckers, come to lie above thorn, Mature bladder* worms vary 
in sizes from Cysticercus fascialaris, tho size of a potv, to Gysticcrcm 
temdeollis , six inches or more in length. 

Tlio development into tho adult tape-worm takes placo only 
after tho Gysticcrcus has boon swallowed hy tho permanent or 
definitive host, Tlio course of this metamorphosis has boon followed 
oxporimon tally, and it lias been found that first tho bladder and 
next tho neck of tho worm aro dissolved by tho gastric juice. Tho 
head only is loft ; in the moist warmth of the iiitestino its suckers 
and rostolluiu exhibit very lively motions, which servo to bring 
about its attachment to tho intestinal wall, It gradually increases 
in length, and tho formation of segments speedily commences. 

Tho life -history of the Oestodea is generally summed up as con- 
sisting of three different forms i — (1) tho proscolex, or six-hooked 
embryo, which gives rise to the bladdor-worm ; (2) tlio scolex, 
which develops the chain or strobila by a process of budding ; ami 
(8) the proglottis, or sexual animal, which produces eggs. Each of 
these three forms has certain claims to bo regarded as a zoological 
“ individual. ” "Van Bonodon (18, Vers Int., p, 261) has laid great 
stress upon the correspondence between a Trematoda and a ripe 
proglottts, and it has been since pointed out that a proglottia may 


under favourable circumstances (that is, within the intestine) con- 
tinue to grow after being detached from the parent chain; it cannot 
be said, however, that the evidence upon which this rests is quite 
incontrovertible. Regarded from this point of view the life-history 



Fro. 2. — Development of Trunin (from Loucknrt). A, dystieerem t bom's In lieef; 
rial, size, Ji, inviitf hinted head of it Cysticereut t before the fornmtlon of (lie 
suckers ; x 25. C, hmiginuted bead of Cystiratrus cethitosm, Hlmwlna the bent 
neck und receptacle r; x 110. D, stages in tins development, of the brood* 
capsules in Mchinococetts: a, tho thickening of the parenchyma of the bladder; 
b, subsequent formation of a cavity in it; c, development of the suckers ; if, n 
capsule with ouo head inverted Into its cavity; e, a capsule with two heads ; x 11(1. 
of tho tape-worms furnishes air admirable instance of the alterna- 
tion of generations. The individuality of tho proglottides, however, 
although maintained hy authorities so eminent as Ltmekarfc, is by 
no means universally accepted ; a distinction has been drawn be- 
tween their formation and true budding seen in other animal 
colonies, such as the Folyzoa; and Richm, in a recent work (12), 
lias pointed out that the oasting-olf of those sexual segments is in 
some respects comparable to the detachment of tho hectoeotylised 
arm of a Cophalopod, and tho formation of new joints to the de- 
velopment of an Oligoeluetous worm from a few segments; further- 
more, certain organs — for example, the nervous and excretory 
systems — are continuous throughout the whole chain, and an 
isolated proglottis is unable to maintain its existence for ^ more 
tlmn a very limited period. According to this view, alternation of 
generations only occurs in Ostades in forms such as Chmurus, 
where there is a proliferation of heads in the wall of the bladder. 1 

Tho Oestodo lurvsu corresponding to tho stage which has just been 
described present considerable variations both in form mid struc- 
ture, and upon these classifications of tho group have boon based, 
ami generic names lmvo boon given to tho different forms; Yon Lin- 
stmv (38) has, however, pointed out tho undcsimbkmsss of this, as 
they arc all parts of the life-history of one genus, Tmria. The most 
recent arrangement is tlmt of Vi llot (18), which is as follows;-— 

I. Tho caudal bladder arisen from tho proscolex hy simple growth 
and structural modification, without tho formation of any now 
parts. A larger or smaller quantity of fluid is present, and also 
a eomuxitmi-tissuo sheath ; the host is a vertebrate. (Jystimrcm 
(true bladder- worms), Ficstoc.ystis, (Jtmunis, fJehintxoccn*. 

II. The caudal bladder arises from tho proscolex by budding, that 
is, hy tho formation of new parts; there is no comuictivo-tiasuo 
sheath, and tho host is an invertebrate. Gyslkernddd, Lmuikart, 
(a) Caudal bladder formed by endogenous budding; tlio head is 
surrounded, nob only by tho body of tho worm and the caudal 
bladder, hut also hy tho blastogon (proscolex). Ftdymrcus (from the 
earthworm), Mamcercus (from the black slug. Arum). (6) Caudal 
bladder formed by exogenous budding; tho head is only surrounded 
by the body of the worm, and the caudal bladder. Car encyst is (from 
Te.ne.brio), SUtphyloeyslis, Vracyslis, Crypt oeyxtia. 

Of these the most important are the first group, and regarding 
some of them a few words must be added. In the great majority 
of species only one tape-worm head is produced, and such bladder- 
worms constituted the genus Cyalicercm of the older helmintho- 
logists. In certain cases, however, notably in the worm which 
produces the “staggers” of sheep, numerous heads are formed in 
the wall of each bladder ; such larvie formed tho genus 
hut apart from their pel ycoplmlous condition there are no structural 
peculiarities calling for special notice. The third variety of bladder- 

1 At the moment of going to pres*, Ornwl {ZHlschr. f, ParmUmk., 1J, 11) 
makes tho Important communication that Tmilc » murma (,« T. ntma) may 
develop without un Intermediate host. 




TAPE-WORMS 53 


’worm {Echinococcus) is characterised hy the fact that the tape-woim 
heads aie not dnectly developed m tho wall of the bladder itself, 
but fiom “blood capsules ” which he in numheis on tlio innei wall 
of the bladdei 

Development of the Echinococcus — The smallest bladdei yet seen 
was roaied by Leuckait in the pig, and consisted of a minute pi oto- 
plasmic mass sunounded by a structureless cuticle Tins cuticle 
thickens by deposition of new layeis as growth proceeds, and the 
lamination of the cuticle is one of the chaiaeteustic peculiarities of 
the Echinococcus , anotlioi being the absence of an evcietoiy system 
At certain points m tho paienchyma lining the cyst small waits 
aio noticed (fig 2, D, a), which enlaigo and become hollow, then tho 
cavity enlarges in a duoction opposite to tho point of oiigm, and at 
tho oxtiomity ol this hollow suekeis and hooks aie foimed as in tho 
case of Gysticercus described above (b, c) ISTo sooner has the devel- 
opment of the hist of those leached a ceitain degiee of completeness 
than otheis aio formed 111 similar fashion Tho first part of the 
invagination takes placo, by which tho future head comes to lie 
within the biood capsule and the pedicle is no longer hollow but 
solid (c) , tho suckers and hooks aro, however, still invagiiiated, 
and i omam so for a considerable ponod. Seeing that the mtonoi 
of tho biood-capsulo is lined with cuticle, it corresponds to the 
outside of the parent cyst, and honco is probably the lepiosentative 
of a piovious invagination. If this he so then tlio development of 
Echinococcus would bo quite comparable with that of Cystica cus, 
tho only difference Lomg that, instead of tlio head being an inva- 
gination of tho wall of tho cyst itself, it is a socomlaiy invagina- 
tion, tho prnnaiy being tho brood-capsulo This does not, however, 
exhaust the poculnuitios of tho Echinococcus ; tho form just de- 
scribed, with a simple cyst and biood-capsulos, is common in 
cattle, and houco goes by tho name of Echinococcus vela morum , 
but cases aro frequent, and arc the most common m tlio human 
subject, m which tho cyst contains daughter- vosicles, dillenng 
from those just described m being sterile — giving use to no heads. 
Thoso daughter-bladders may ongmato in tlueo difleront ways . 

(1) from little granular heaps, winch aro soon between the diffoient 
layois of tho cutiolo, and wlucli are probably dorivod piimanly from 
tho parcmcliymal layor, — since now layers of cuticle aie continually 
formed internally, thoso bladders gradually make their way out- 
wards, until they come to lie oxtornally to tho niotlusr- vesicle 
(, Echinococcus exoycna, Kuhn ; E, scolcetyamcns, Kuchenmoistor) , 

(2) fiom Inood-capsulos ; (!J) from JiWmwcocctfs-lieads ; thoso last 
two modes of development give rise to vesicles, which aro wiLlun tlio 
mother-veaiclo, and produce a form which lias been vanously called 
Echinococcus endogena, Kuhn, E. aUricipancm, Kuchenmoistor, 
aud E. hydatidosus. A very romarlcablo form is Echinococcus 
muUiloculans , which consists of a number of vory small vesicles 
omboddod in a common soft stroma; it is found exclusively in 
man, and for long was regarded as a form of alveolar cancel 
Tho mode of its development is unknown (for further information, 
sec Virchow, 17). Compound bladders occur m man and the ox, 
whilst other ruminants, swmo, and monkeys usually harbour tlio 
simple or exogenous forms. Tho organs most often affected aro 
livor aud lungs. Tho adult tapo-worm (T, echinococcus) is found 
m the intestine of tho dog, jackal, and wolf, occurring m consider- 
able numbers botwoeu tho villi. Its length (fig. 3, A) is at most 
5 mm. and it consists of only threo or four segments , tho head has 
four suckers and a doublo oil clot of hooks. 

Pathological Effects, 

Tlio pathological effects of Coatodos fall naturally into 
two categories — (1) tlioso due to tlio adult worm, and 
(2) those duo to the larvae or bladder worms. 

(1) Thoso of tho first group aro in gonoral slight, bomg 
confined to tho abstraction of a certain amount of nutri- 
ment, and to a more or loss acute feeling of irritation, 
sometimes amounting oven to colic-like pains, m the 
intestine. There havo indeed been many authorities who 
have maintained that they were benoficial; Jordons wont 
so far as to describe them as the good angels and unfailing 
helpers of children, and Schimper records that the Abys- 
smians consider that they prevent constipation, and only 
regard them as disadvantageous when they grow too long. 
Notwithstanding all this, howover, there are not a few 
cases on record in which anaemia and neurotic, or even 
mental, diseasos have been caused by the malnutrition 
and irritation which they occasion, 1 

1 The method of treatment for the removal of these tape-worms 
from the human body consists in. the administration, first of purgatives, 
and thereafter of one or other of the following anthelmintics: — tur- 
pentine, male fern ( Lastrea EiHx-mas), pomegranate, or konsso, — of 


(2) The effects of Cestode larvae may again be divided 
into two subdivisions (a) That due to the invasion 
and wandering of a large biood of six-hooked embryos 
has been most successfully studied m cases m which 
animals have been fed for experimental purposes with 
fragments of upe tape-woims, in such instances a train of 
symptoms has been observed to which the name “acute 
cestodic tuberculosis ” has been given It is characterized 
by loss of appetite, fatigue, ruffling of the hair, and fever ; 
on post-moitem examination it has been found that the 
lymphatic system is m a state of inflammation, while the 
muscles present the appearance which has already been 
described (6) The effects of formed bladder-worms may 
be summed up as dependent upon the pressure of the 
growing cyst and the consequent absorption of the sur- 
rounding tissues of the host, so that the importance of the 
losults depends almost entirely upon the organ which is 
affected Bladder- worms in the biain are, of course, the 
most frequently fatal, especially when, as is not unfre- 
quently the case, they exert pressure upon the ganglia 
at its base Kuchenmoisier has collected a considerable 
number of occurrences of cystic worms m the bram , 
among these sixteen were not accompanied by pathological 
symptoms during life, in six others these were slight, 
twenty-four wore cases of epilepsy, six of cramp, foifcy- 
two of paralysis, and twenty three of mental disturbances 
of varying intensity Cysticerci m the brain wary greatly 
in size and form according to tho precise situation which 
they occupy; m its ventricles they have been found as 
large as a pigeon’s egg In the meshes of the arachnoid 
the bladder sometimes grows into a lemarkably branched 
structure, which has been called Cysticcrcus racemosus by 
Zenker (3). Another peculiar form from tho same organ 
lias been described by Koboilo (4) , it is characterized by 
tho great length of its head-process (2 cm ), which is coiled 
up into a regular spiral of sometimes three turns ; it has 
received tho name Cystice?xus turhinatus , though its specific 
distinctness is doubtful. The occurrence of Cysticerci in 
tho eye is of special interest, because of the opportunity it 
affords of observing, by means of tho ophthalmoscope, the 
development of tho worm in its natural environment. It 
seems generally to lio at first below the retina, and is 
visible as a bluish-white sharply defined body, subse- 
quently the retina is destioyed by the pressure, and the 
worm falls forward into the vitreous body; sometimes the 
head may bo seen proti uding first through the opening; 
in the chambers of tho eye the Gysticercus is almost 
always free, that is, without a capsule, and swimming in 
the lluid, so that its form and motions may he readily 
and accurately observed. A largo number of cases of tins 
affection havo been recorded, principally by Yon Graefe in 
Berlin (5), and in some tho bladder has been successfully 
removed by operation. 

Tho special symptoms of tho Echinococcus vary, like 
thoso of other bladder- worms, with its situation and size : 
when it grows within cavitios with more or less firm limits 
compression of adjoining vessels and glandular passages 
often results, producing oedema, varicose veins, congestion 
of various organs, or oven dyspnoea, if the parasite occur 
in the thorax. The livor is its most frequent seat, and 
next the lung ; but thcro is scarcely any organ of the 
body m which it has not been found, even the bones being 
sometimes affected. Since the expanding cyst grows in 
the direction of least resistance, it has a tendency to pass 

which the first two aro the most reliable. Turpentine may be given 
m half-ounce doses along with castor oil, or made up into an emulsion 
with yolk of egg ; while the male fern is usually administered in the 
form of liquid extract (half a drachm to one drachm) Careful search, 
should be made in the evacuations for the head or scolex, without the 
expulsion of which there is no certain evidence that the parasite has 
been removed from the body. 
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towards the surface of organs, and sometimes a cure is 
effected spontaneously by its rupturing into the alimentary 
canal or into some other passage leading to the exterior. 
Oases in which the cyst opens into the blood-vessels are 




Family VII. Tseniadse . — Head furnished with four suckers and 
often with a single or double circlet of hooks ; proglottides 
well-defined and cast off when mature ; no uterine aperture. 
Example : Tesnia (see below). 

It seems advisable to add a few details regarding somo of the 
forms alluded to in the above synopsis. 

AmpJiilinct foliacea, described as a Trematodc by Rudolph:, is 
found in tlxo body-cavity of the sturgeon. A number of unicellular 
glands open into the sucker, and are surrounded by the muscles 
of that organ; the nervous system consists of two ganglia, with 
a commissure, and two lateral nerves ; the male organs resemble 
those of Bothriocephalus , the female those of the Trematodos ; the 
family is generally regarded as furnishing a connecting link be- 
tween the Ccstodct, and Trcvmtoda ; see Salonsky (18) and Lang (7), 

CX. V.O. C cjh. cx . . 


Fig, 3.— Various Forms of Tape-Worms. A, Tania echinococcus ; x 12 (from 
Leuekart). B, Arctiige.tes sivboldi', x GO (from Leuclcnvfc), C, Echinobolhrtum 
typus •, x 10 (from. Van Bone den). I), Caryophyllwus muiabilis ; X about 0 
(from Carus). 

almost always suddenly fatal. When the Echinococcus 
occurs near the surface of the body, it may be evacuated 
by puncture and a cure effected with but little risk. 

Systematic Arrangement of the Gcctoda. 

The following classification of the Costodes, based mainly on that 
of Van Bonedeu, exhibits the present state of our knowledge of 
the group : — 

Class Cccloda. 

Family I. Amphilinideo. — Body oval, flattened, with a sucker 
at the anterior extremity ; testes vesicular, vas deferens 
opening posteriorly; ovary (gormariuni) single, yolk glands 
double, vagina opening near the vas dolorous, uterus opening 
anteriorly; ombryo ciliated in front and with ten hooks. 
Examples: Amphilina, Wagoner (see below), Amphiptychcs, 
Wagoner, 

Family II. Caryophyllmdse , — Body unsogmen tod, flat, extended ; 
head expanded, bilobod, and without hooks ; a slnglo sot of 
sexual organs in tlio hinder portion ; development probably 
a simplified metamorphosis. Example : Qctryophyllmm 
m utabuis, from the intostino of Cypriuoid fishes (fig. 8, I)), 
Family III. Pscudophyllultv. — Head provided with two sucking 
grooves j proglottides not always well defined ; a uterine 
aperture always present in addition to the openings of the 
vas deferens aucl vagina ; embryo always (?) with a ciliated 
coat, and egg-shell with an operculum. Examples: Bothnia- 
cqihalus (see below), Trmnophorus ( «» Tricuspidaria), Salem- 
phorus , ScMstocephalu.% Ligula, Archigctcs, and perhaps 
JJ wilder sia (hog below). 

Family IV. IHphyUulm, — Nock and two suckers armed with 
books. Example : Echinobothr ium, two species known from 
Selachians, one immature from a mollusc (fig. 8, C). 

Family V. Tctmrhy nebulae . — Head provided with four suckers 
and four protractile proboscides avmod with hooks ; sexual 
openings marginal. Example : TdrarhyncJmn (soo below), 
about forty species known, many only described from im- 
mature forms. 

Family VI. Telmphyl lidm, —Hoad with four very mobile and 
distinct suckers, which are ofton armed with hooks or 
ehitinous rods : body segmented, proglottides cast off when 
mature ; sexual openings marginal. 

Subfamily i. Phylldbothrinac, — Suckers without hooks or spines. 
Examples ; JScheneibolhrium, Phyllohothrium , Anlhoboth- 
rium, a few species of oach, all from Elasmobranch fishes. 

Subfamily ii, Phyllacmthinm . — Suckers oaoh with two to four 
hooks. Examples : Gallidbotbrium, Onchdbothrium, Acan- 
thabothriim, two or three species of each genus known from 
Selachians, 





Fig. i.—Bothriocephalithv. A, A seisment of liothHoccphalus tat us, Allowing the 
generative organs from tlio ventral surface: car,, excretory vessels ; <?, dints; 
c.p„ cirrus pouch ; v.d., vus deferens ; v.o., vaginal opening; t>. , vagina ; »h. j/-> 
shell-gland ; oil., oviduct) ov., ovary ; y.y,, yolk-gland ; y.<t., lUtlueb; ut„ uterus; 
ii.o., uterine opening; tlio testes are not visible from this side; X 211 (from 
Sommer and Lundols). It, C, marginal mul lateral views of the anterior pint of 
It. cordatus, showing the cephalic grooves; X 0 (from Luuckurt). J), Ciliated 
embryo of J). latus ; x 00 (from Louokart). 

Bothriocephalus latus (82) is tho most conspicuous example of the 
family PsaudophyUidiv, and is, moreover, noteworthy us being tlio 
largest tape-warm found in man ; its length often reaches 8 to 0 
metres, and its extreme breadth 10 to 12 mm. Tho head hears 
two grooves, which correspond in position with the flat sides of 
tho body. Tlioro are two (more correctly three) genital openings, 
which aro situated, not on the margin but; on the flat side of tins 
body, on that surface which is usually called tho vuntml, Tho 
most anterior of these is the male aperture (tig, 4, A, r, ), and im- 
mediately behind it is that of the vagina (v.o, ), so close that on 
superficial examination tho two ofton seem to coincide. This vaginal 
©polling, lilco that of tho Tmniadtu t serves for the intromission of 
tho penis and for tho fertilization of tho ova, but not for tho exit 
of tho ripooggs; this being provided for by ft special aperture at 
the other end of the uterus from that at which the eggs enter it. 
This uterine opening (?a«.) is situated at a short distance behind 
the other two. The result of this arrangement is that tho eggs can 
bo evacuated without any injury to the proglottis, and eotiKocpumtly 
tlieir discharge commences before its separation from tho parent 
worm and may continue for a long period. The uterus (ill.) itself, 
owing to its disposition in folded coils, when full of eggs, presents 
an irregular, round, lobular appearance, which has been compared 
to a flower or heraldic lily, The yolk-gland (g.g. ) is widely dis- 
seminated in tho lateral areas of tho segments, and its ducts (y.d.) 
form a series of branching tubules, first described by Eschrlc.ht 
(27) under tho name “yellow ducts. " Tho excretory organs (<•»*.) 
differ from those of the Tmniadm in that the canals exhibit n reticu- 
late arrangement. Tho embryo (fig. 4, D) ns it leaves the egg is 
covered with a ciliated mantle, widen corresponds to the firm egg- 
shell and associated membrane of tho cystic tape-worms, and per- 
haps also to the ciliated envelope of certain Trematodc larva- (see 
Tukmatoda). This ciliated organism swims freely about in the 
water, but after a time the six-hooked proscob-x wscapcs from it, 
Tlio next stage in its life-history is not yet known, but it has been 
recently shown by Braun of Dorp at (88) that at a subsequent stage 
it inhabits tho pike and burbot, and develops into the sexual adult 
when transferred to the intestine of tho human subject. Tho 
geographical distribution of Bothriocephalus is limited; it has born 
recorded with certainty in but few places outside Europe; while 
within that continent the coasts of the Baltic and Switzerland am 
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the principal localities; it is widely distributed in Kussia, and has 
been recorded from Poland, Denmark, Germany, as well as from 
Prance and Britain, though it is possible that the cases occurring 
in these latter countries have been due to importation. 

The genus Ligula has the segmentation obscure or indistinguish- 
able. About six species are known. One is found eneapsuled in a 
monkey, one in the common seal, others in reptiles and teleosteans. 
Archigetes sieboldi (fig. 3, B) occurs in the body-cavity of an 
Oligochajtous worm ( TiCbife x rivulorum) ; it is about 3 mm. long, 
and consists of an oval body (scolex), to which is attached a cylin- 
drical tail (proscolex), hearing at the posterior extremity three 
pairs of hooks ; both these parts are capable of motion. The scolex 
has eight longitudinal excretory canals, and a terminal vesicle; 
the ventrally situated genital aperture is the common exit of the 
vas deferens, the vagina, and a uterus separate from the latter; 
the development is direct, and it attains sexual maturity without 
a change of host. Duthicrsia, Perrier (34), contains two species, 
both from the intestines of varanian lizards. The genus is 
characterized by the presence of two largo compressed, frilled 
suckers, separated by a septum and perforated at their bases. 
The proglottides have three genital apertures resembling those of 
Bothriocaphalus. 



Pi a. 6.. — Ttitrarhynohm. A, General vlow of tho worm ; x 4. Ii, head allowing 
tho suckers, proboscides, and excretory canals ; x 26. 0, portion of a pro- 
boscis showing the two forms of hooks ; highly magnified, (All from Plnbner.) 


The genus Telmrhynchus was, a fowyears ago, made the subject 
of an elaborate memoir by Pintnor (9), who investigated T. longi- 
coUis, V. Ben. The hoacl, in which its most striking anatomical 
peculiarities are situated, really includes both the head and neck 
of previous authors (fig. 5, A) ; it is some 9 '94 mm. long, but only 
0-75 mm. in diametor, and boars at its anterior ond two obliquely 
placed oval disks (fig. 5, B), each of which is perforated towards the 
apex by two round holes through which the four proboscides pro- 
trude. Each of those disks, moreover, shows traces of a division 
into two, a fact which indicates that it is formed by tho fusion of 
two suckers corresponding to those commonly found in tape-worms. 
The flattening in this genus seems to bo in a direction at right 
angles to that in which it usually takes place. The proboscides, 
which are tho most characteristic organs of tho genus, are four in 
number, and protrude from or can bo retracted into tho anterior 
surface of tholioatl. Each consists of three parts: — (1) the toothed 
portion is tho most anterior ; it is shaped like a long narrow glovo- 
frnger, like which it is invaginablo; on its external surface it 
bears rows of hooks, closely sot in diagonal lines (fig. 6, 0); there 
are two forms of those : those which are directed outwards are 
large triangular hooks, with apices pointing backwards, whilst 
those situated on that surface of the proboscis which is turned 
towards the other proboscides are fine, delicate, and curved; 
between the hooks are fine chitinous hairs; (2) the membranous 
sheath is firmly attached where the general surface of the body 
passes over into the toothed portion around the orifice of the 
invagination ; it consists of a thick homogeneous transparent 
skin, apparently an excretion of cells lining the cavity of tho pro- 
boscis; (8) the muscular portion is the most posterior of all, and is 
composed of six layers, remarkable as containing striped muscular 
fibres ; throughout all these three portions of the proboscis there 
extends a retractor muscle. The action of these various structures 
is not thoroughly understood, but it is probable that the proboscis is 
protruded by the action of the last-named muscular sheath, whilst 
it is retracted, after the relaxation of this, partly by the retractor 
muscle and partly by the pressure of the surrounding medium. 

The family Tmniadm is usually described as containing only the 


one genus Teenia, but, owing to the number and variety of its 
species, of which more than 350 have been described, it has been 
subdivided into groups, regarded by different authors as 'genera or 
subgenera. The subjoined arrangement is mainly that of Leuckart. 
It labours under the disadvantage that its chief divisions are based 
upon the bladder-worm or larval stage, which is only known in 
the case of comparatively few species. 

I. Gystici (cystic tape- worms). — Head rarely unarmed; usually 

provided with a rostellum and with one or more rows of 
hooks ; proglottides longish oval when mature ; uterus 
with median stem and lateral bi’anches ; the larva has a 
caudal bladder containing fluid. 

1. Cystotmvia, Leuckart. — The head arises in the wall of the 

embryonic bladder. 

a. Teenia saginata, Goze. — Without hooks (=T. medio- 

canellata, Ktichennieister, = genus Tscniarhynchus, 

Weird and.). 

b. Teenia solium , Rudolphi. — Head with a double 

circlet of hooks. 

c. T Benia acanthotrias, Weinland. — Head with a triple 

circlet of hooks (= genus Acanthotrias, Weinland). 

2. Bchinococcifer, Weinland. — The heads arise in special 

brood-capsules. Teenia echinococcus, Y. Siebold. 

II. Gystoidci (ordinary tape- worms). — The larva has no distended 

caudal bladder containing fluid. 

1. Ifymcnolepis, Weinland. — Proboscis with a single row of 

small hooks. Teenia nance, Y. Siebold, T. flavopunctata, 
Weinland. 

2. Dipylidium, Leuckart. — Head with several rows of hooks, 

each with a discoidal base; a right and left set of 
genital organs in each joint, the uterus, however, being 
single amt common to the two. Teenia cucumerina, 
Kudolphi (= T. alliptica , Batsch). 

TIamann (2) has recently proposed a new genus, Ftychophysa, 
for Teenia lincata, Gbzo, which is defined by the following 
characters : — (1) tho poms genitalis is on tlio surface and not on the 
margin of tho joints ; (2) the vaginal opening is anterior to that of 
tho cirrus ; (3) at a certain period the uterus is convoluted ; (4) 
there is a peculiar shell-gland. In many of these characters the 
species shows a resemblance to the Bothrioeephalidee. 

Occurrence in Man. — The Oestodcs which in the adult state 
infest man, with their corresponding larvce and temporary hosts, 
are as follows : — 

Teenia saginata. Cysticercus bovis. Ox. 

T. solium. O. cellulosse. Pig, man, 

T. nana. (?) (?) 

T. flavopunctata. (?) (?) 

T. madagascariansis. (?) (?) 

T. cucumerina. G. T cucumcrmee. Trichodectes canis. 

Bothriocaphalus latus. Pike, burbot. 

B. cristatus. (?) 

B. cordatus. Pish(?) 

Other species, however, inhabit the human body in their larval 
condition ; a list of them, with the corresponding adult forms and 
permanent hosts, is subjoined : — 

Cysticercus cellulosse. Teenia solium, Man. 

G. acanthotrias. T. acanthotrias (incog.) (?) 

C. tcnuicollis. T. marginata. Dog, wolf. 

Echinococcus, T, echinococcus. Dog. 

Phytogeny. — Thoro can be no doubt that tho Oestodes and Tre- 
matodes are intimately related and have sprung from a common 
ancestor ; thoro are so many structural peculiarities in which they 
agree (compare Tekmatobes), and thoy are connected by so many 
intermediate forms, that their affinity can adroit of no doubt. 
According to Leuckart, tho original ancestor of both was probably 
alliod to tho Planarians, while Huxley (22, pp. 213, 676) points 
out that it is at all events possible that they have no connexion 
with free forms but have always been anenterous, and in fact are 
nothing but “ gigantic morulas, so to speak, which have never passed 
through tho gastrul a stage.” 
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ill. (4) Ktibevld, Pes Cysiiccrques des Teenias de V Homme, Paris, 1861. (6) Graefe, 
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burg, 1883. (34) Perrier, Arch, de Zool. Exper ., ii., 1873. (35) Rudolplii, 
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TAPIOCA is a farinaceous food substance prepared 


from cassava starcb, tbe product of the large tuberous 
roots of the cassava or manioc plant, Manihot utilissima 
( Jatropha 7nanikot), native of Brazil (see Cassava, vol. v. 
p. 182, and comp. Arrowroot, vol. ii. p. 631, fig.. 6). 
Cassava starch, being separated from the fibrous and nitro- 
genous constituents of the roots, is in a moist condition 
spread upon iron plates, and with constant stirring exposed 
to such heat as causes a partial rupture of the starch 
granules, which agglomerate into irregular pellets, becoming 
hard and translucent when cooled. In this partly torrefied 
condition the starch forms the tapioca of commerce, a 
light, pleasant, and digestible food, much used in puddings 
and as a thickener for soups. Tlie French prepare, an 
artificial tapioca from potato starch, mixed with various 
vegetable substances, for use in soups, &c., which is 
found in the market under such names as tapioca Crccy, 
tapioca Julienne, &c., according to the dried vegetables 
with which the preparations are made. 

T AP IR. The general characters of the animals of the 
perissodactyle or odd-toed section of the hoofed mammals 
are described under Mammalia, vol. xv. p. 427. This 
once numerous group is at present represented by only 
three rather isolated families, the Horses, Rhinoceroses, 
and Tapirs. The last of these have retained much more 
of the original characters of the primitive Ungulates of tho 
Eocene period than the others, and have indeed remained 
practically almost unchanged since tho Miocene period, 
while almost all other mammalian forms which existed 
then have either become extinct or undergone extensive 
modification. The tapirs constitute the single genus, 
Tapiru.% of the family Twpiridus. 


Tho dentition is i fl, c f, p m 1; total 42. Of tho upper 
incisors, tho first and second aro nearly equal, with short, broad 
crowns, tho third is iarge and conical, considerably larger than 
tho true canine, which ia separated from it by an interval. Lower 
incisors diminishing in size from tho first to tho third ; the canine, 
which is iu contact with tho third incisor, largo and conical, worlring 
against (and behind) tho canino-liko third upper incisor, • In both 
jaws tlicro is a long interspace between tho canines and tho com- 
mencement of tho tooth of tho molar aeries, which aro all in contact. 
First upper promolar with a triangular crown, narrow in front 
owing to tho absence of tho anterior inner cusp. Tho other upper 
premolars and molars all formed on tho saino plan and of nearly 
the same size, with four roots and quadrate crowns, rather wider 
transversely than from before backwards, each having four cusps, 
connected by a pair of transverse ridges, anterior and posterior. 
The first lower promolar compressed in front j tho others composed 
of a simple pair of transverse crests, with a small anterior and 
posterior singular ritlgo. 

Skull elevated and compressed. Orbit and temporal fossa widely 
con tinuous, there being no true post-orbital process from tho frontal 
bono. Anterior norial apertures very largo, and oxtonding high 
on the face between tho orbits ; nasal bones short, elevated, 
triangular, and pointed in front. Vertebral : C 7, D 18, L 5, S 6, 
0 about 12, Limbs short and stout. l ? oro foot with four toes, 
having distinct lioofo: tho first is absent, tho third tho longest, 
tho second and fourth nearly oqiml, the fifth tho shortest and 
scarcely reaching tho ground in the ordinary standing position. 
Hind feet with tho typical perissodactyle arrangement of three 
toes, — tho middle one being tho largest, the two others nearly equal, 
Hose and upper lip elongated into a flexible, mobilo snout or short 
proboscis, near tho end of which tho nostrils aro situated. Eyes 
rather small. Ears of moderate size, ovate, erect. Tail very short. 
Skin thick and but scantily covered with hair. 

The existing species of tapir may be grouped into two 
sections, the distinctive characters of which are only 
recognizable in the skeleton, (A) With, a great anterior 


prolongation of the ossification of the nasal septum 
(mesethmoid), extending in the adult far beyond the nasal 
bones, and supported and embraced at tbe base by ascend- 
ing plates from the maxillae (genus Elasmognathus, Gill). 
Two species, both from Central America, Tapirus hairdi 
and T. dowi. The former is found in Mexico, Honduras, 
Nicaragua, Costa Rica, and Panama ; the latter in 



American Tapir, from a living specimen iu tho London Zoological 
Gardens. 


Guatemala, Nicaragua, and Costa Rica. (B) With ossifica- 
tion of tlie septum not extending farther forward than tho 
nasal bonos ( Tapirus proper). Three species, T. indiem , 
tho largest of the genus, from tlio Malay Peninsula (as lar 
north as Tavoy and Merged), Sumatra, and Borneo, dis- 
tinguished by its peculiar coloration, the head, neck, fore 
and hind limbs being glossy black, and tho intermediate 
part of tho body white ; T. miuriemna i (2\ tarrestrin, 
Linn,), tho common tapir of the forests and lowlands of 
Brazil and Paraguay; and T. roidini , tho Bnchaquo tapir 
of tho high regions of tho Andes. All the American 
species aro of a nearly uniform dark brown or blackish 
colour when adult ; but it is a curious circumstance that 
when young (and in this tho Malay Hpocies conforms with 
the others) they are conspicuously marked with spots and 
longitudinal stripes of white or fawn colour on a darker 
ground, 

Tho habits of all the kinds of tapirs appear to bo very 
similar. They are solitary, nocturnal, shy, and inoffensive, 
chiefly frequenting the depths of shady forests and tho 
neighbourhood of water, to which they frequently resort 
for the purpose of bathing, and in which they often take 
refuge when pursued. They food cm various vegetable 
substances, as shoots of trees and bushes, buds, and leaves. 
They are hunted by tho natives of the lands in which they 
live for the sake of their hides and flesh. 

Tho singular fact of the existence of m closely allied 
animals as the Malayan and tho American tapirs in such 
distant regions of the earth and in no intervening places 
is accounted for by what is known of tho geological history 
of tho race, for, if we may judge from the somewhat scanty 
remains which have been preserved to our times, consisting 
chiefly of teeth, tho tapirs must once have had a very wide 
distribution. There is no proof of their having Jived in 
the Eocene epoch, but in deposits of Miocene and Pliocene 
date remains uadis tinguishable gencric&lly and perhaps 
specifically from the modem tapirs (though named T. 
prisms, T. arvemmm, &c,) have been found in France, 
Germany, and in the red crag of Suffolk, Tapirs appear, 
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however, to liave become extinct m Europe before the 
Pleistocene penod, as none of their bones or teeth have 
been found in any of the caves or alluvial deposits in which 
those of elephants, rhinoceroses, and hippopotamuses occur 
in abundance , but in other regions their distribution at 
this age was far widei than at present, as they are known 
to have extended eastward to China ( T sinensis, Owen) 
and westwards over the greater pait of the southern 
United States of America, fiom South Carolina to Cali- 
fornia Lund also distinguished two species or varieties 
from tlio caves of Brazil Thus we have no difficulty m 
tiacing the common origin m the Miocene tapirs of Europe 
of the now widely separated American and Asiatic species 
It is, moreover, interesting to observe how very slight an 
amount of variation has taken place m foims isolated 
during such an enoimous period of time (w. hi?) 

TAR is a product of the destructive distillation of 
organic substances It is a highly complex material, vary- 
ing in its composition according to the natiue of the 
body from which it is distilled, — different products, more- 
over, being obtained according to tho tompeiaturo at which 
the procoss of distillation is carried on As commercial 
products there are two principal classes of tar m use — (1) 
wood tar, tho product of tho spocial distillation of soveral 
varieties of wood, and (2) coal tar, which is primarily a 
byc-product of the distillation of coal for tho manufacture 
of illuminating gas Thoso tars are intimately related to 
the bitumen, asphalt, minoral pitch, and potrolcuin ob- 
tained in very many localities throughout tho world. 

Wood Tar . — Wood tax, known also as Stockholm and 
as Archangel tar, is principally prepared m tho groat pmo 
forests ol central and northern Russia, Finland, and Sweden. 
Tho matonal chiolly omployed is tho resinous stools and 
roots of the Scotch fir ( Pimis sylvestris) and tho Siberian 
larch {Larix sibirica), with other less common fir-tree 
roots A largo amount of tar is also pioparod from the 
roots of tho swamp pino (P. australis) m North and 
South Carolina, Coorgin, and Alabama, in tlio United 
States, In tho distillation of wood a series of products, 
including gas, tar, pyrolignoous acid and wood spirit, and 
charcoal may bo obtained, and any of these may bo the 
primary object of tho operation When tar is tho sub- 
stanco sought, the ancient and crude motliod of working is 
yet largely adopted in the north of Europe. Tho wood to 
bo treated is closoly piled up into a lingo conical slack or 
pile on an olovated platform, tho solo of winch is covered 
with clay and tiles. Tho sole slopes inwards from evory 
side to tbo centre, wlioro an opening comniumcatos with a 
vaulted cavity under tho olovated platform. Tho pilo of 
wood is closely covered over will) layers of turf and earth 
or sand to a depth of several inches, but leaving at first 
near tlio bottom numerous apertures for the admission of 
air to promote ignition. The pile is ignited from bolow, 
and as tho fire spreads through tho heap tho various 
apertures are closed up and a slow smouldormg combus- 
tion goes on for some days till, by tho sinking of tho pilo, 
the top of tho stack falls in, and a bright fiamo springs 
up at that point. About ten days aftor ignition tar first 
begins to flow, and it is at onco collected into barrels. 
According to tho size of tho pile, the distillation may 
continue several weeks, tho tar socured amounting to 
about 17 '5 per cont. of the wood operated on. In this 
method soveral valuable products — the gas, the crude pyro- 
ligneous acid, and much charcoal — are lost or wasted; and 
a moro economical process of treating the wood in closed 
stills or retorts is now largely used in Russia, the gas evolved 
serving as fuel under the retorts. The heavier tar pro- 
ducts of the distillation collect at tho bottom of the retort, 
whence they are carriod off by a pipe to a receiver ; the 
volatile portion passes off at the upper part of the retort, 
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and is separately condensed, the lightest portion passing 
through a woim condenser. From treatment m close 
retorts resinous roots yield from 16 to 20 per cent, of tar, 
with some off of turpentine and pyroligneous acid. 

Wood tar is a semi-fluid substance, of a dark brown or 
black colour, with a strong pungent odour and a sharp 
taste Owing to the presence of acetic (pyroligneous) 
acid, which is a collateral product, it has an acid reaction , 
it is soluble in that acid, as well as m alcohol and the fixed 
and essential oils, (fee Tar consists essentially of a mixture 
of homologous hydrocarbons, and by redistillation it can be 
fractionated into a series of bodies having fixed boiling 
points Some vaneties of tar have a granular appear- 
ance, from the presence of minute crystals of pyiocatechm, 
which dissolve and disappear on heating the substance 
Pyrocatechm dissolves fieely m water, and to it the tar 
water ( liquor picis) of pharmacy probably owes its value. 

Crude tar from retorts, when submitted to redistillation, 
gives off wood spirit (methyl-alcohol), and then acetic 
(pyroligneous) acid, and finally, on foicmg the heat, pitch 
oil is duven off The residuum left m the still hardens 
into a solid vitreous mass, which foims the black pitch of 
commerce Tar and pitch are most laigely used as pro- 
tective coatings for woodwork and other materials much 
oxposed to water and the weather. Thus tar is of great 
value m connexion with shipbuilding and shipping gene- 
rally A considerable quantity is used m manufacturing 
tarred ropes, and m the “ smearing ” of highland sheep to 
afford a protection against the weather. Pitch also is the 
basis of tho Berlin black or Brunswick black used for coat- 
ing cast-iron goods and for “japanning” preparations. 

Coal Tat . — Tho art of distilling coal for the production 
of tar was discovered and patented by tho earl of Dun- 
donald m 1787, and till the genoial introduction of coal 
gas some amount of coal was yoarly distilled m Scotland 
for the production of coal tar. The demand for the sub- 
stanco was limited, it bomg principally used for coating 
iron castings and smith work, for making an inferior 
lamp black, and as a source of a solvent oil. With the 
extensive use of coal gas the necessity for this separate 
distillation ceased, and soon tar was produced in the manu- 
facture of gas m quantities that could not be disposed of 
It was burned up for heating gas-retorts ; it was mixed 
with coal dust, sawdust, &c , for making patent fuel ; 
and it was distilled for producing a series of hydrocarbon 
oils, heavy tar, and pitch , but it was only after the dis- 
covery and introduction of “ tar-colours ” that the sub- 
slanco came for some time to be really valuable. Since 
that time its price lias fluctuated greatly; and in tho 
United Kingdom alono there are now distilled annually 
about 10,000,000 tons of coal for gas-making, producing 
120,000,000 gallons of crude tar, — a quantity greatly m 
excess of tho ordinary demand. 

If wood bo distilled slowly at low temperatures, tho gases consist 
chiefly of carbonic oxide and carbonic acid, mixed with only vory 
liltlo of carburetted hydrogens, and consequently little luminous 
on combustion, the watery part of tlio tar includes relatively much 
of methyl-alcohol, acetone, and acetic acid ; the oily part of the 
tar (tar proper) lias a certain proximate composition characteristic 
of this modo of distillation. Our present knowledge m regard to 
this last-namod point is very incomplete ; of definite species the 
following have boon discovered . — 

(t) Phenol, Cnir* Oil (synonym catholic acid) 

(2) croeoi, (Coin cimori. 

<3) Phlorol, (Cnir.i OlhCsJlB . 

<4; Pyi ocatcchino, (C 0 U 4 )(OII) 2 , one of throe iBomerldas. 

(fi) Guaiaaol, Call^l methyl-ester of No 4. 

(C) Xlomo-pyi’ocfttcchino, |C 0 n a (CII 3 )}(OIl) 2 . 

(7) Creosol, ^Can3(OH3)j-ocA s ' methyl-ester of No. C 

Genuine creosote consists of (1), (2), (6), and (7). In addition, 
there are numberless bodies which still await scientific definition. 

If the distillation of wood is carried out at a vory high tempera- 
ture, — if, for instance, the wood is placed m a relatively largo retort 

XXIII. — 8 
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previously brought up to a bright ic<l heat anil kept at sucli 
temperature, oi if the vapouispioduced ataielativelylowteinpeia- 
ture are passed through intensely heated pipes befoie leaching the 
condenser (Pcttenkotei’s method for producing illuminating gas 
fiom -wood), — the gas produced contains a considerable admix true 
of lummifeious hydrocarbons, the piopoitions of methyl-alcohol, 
acetone, and acetic acid get less, and the tai pioper assumes moro 
of the chaiactei of coal gas tai (see below) Similai observations 
we make m the case of coal About 1862 Wigan caimel coal used 
to be distilled industrially at low tempeiatuies to pioduce “light 
oils ” Schoilemmei examined these and found them to consist 
chiefly of “ paraffins ” {see Paraffin) from C B H J3 tipv ai ds A 
similar result is obtained with oidmaiy coal, although m its case 
the “ benzols” aie moie laigely repi esented If we distil any kind 
of coal at high tempeiatuies — % a , in the way cn&tomaiy ior illumin- 
ating-gas making— the distillable pait of the tar pioper consists 
chiefly of benzene, and benzene-denvativos, % e , benzols, 

C 0 H e +mCH 2 , phenols, C s H 8 0, and homolognes, (O b H 0 ?tClL,)OH , 
amulo-bodies, G 6 H 5 FII a (aniline), and homolognes , condensed 
benzols, such as naphthalene, G 10 I-I 8 =2O 6 H R - C 2 tl 4 , authiaccno, 
O 11 I-I 10 = 30 q H 8 - GjIIg ; clnysene, C 18 H la = 4C a H B - 0 () H la , &c Tlio 
paraffins then become an altogothei subordinate feature 

A gieat and meutoiious research of Beitliolot’s has thrown con- 
siderable light on the chemical mechanism of dry distillation As 
found by him, even the most complex of the substances named aio 
producible by tlio mtoinction upon one anothoi of a lew bodies of 
very simple constitution, 01 oven one or otliei of those by the mere 
action of a high tomporaluio. To give a few examples Maish- 
gas, OH* when passed tlnough rcd-liot tubes, yields olofinos, OJl*, 
G.J1 S , 0 4 H s , &c , with elimination of hydrogen, TT 2 Tlio same 
CIIj, if subjected to a spark-current (i.e , local application oi jntonse 
boat), yields acctylono and hydrogen, 2Cir 1 -=O a Il a -l-3U 2 , and tho 
acotylone produced passes paitly into benzene, C B n ( .=3C ! lI 3 
Etliylono, C a H* when passed through a porcelain tube kept at a 
moderate red heat, yields bonzono, styrolcno^plionyl- 

etliyleno, Cpll a C 0 II a , naplithaleno, C 10 H„, and perhaps also its 
hydride, C 10 H 10 . Acotylone, qua potential bon/ono, and etliylono 
yield styiolono and hydrogen, C c ,Tl 8 +C 2 II lt «0 Cl I[ c .G a II 2 -l-ir ! ,, and 
styiolono plus ethylene yields hydrogen and naphthalene, O 10 ir 8 . 

Benzol at a high lomiioraturo loses hydrogen, and, so 1o say, 
doubles up into di-pbonyl, 0 la TI ln , and tins latter, when boated with 
ethylene, yields authiacono, CuII lc , andhychogon, C J2 I 1 10 -I-C B II 4 >** 
C M IT :o H~ 2II a Couvoisoly, hydiogon may, so to say, turn out its 
equivalent ol a hydrocarbon , thus, foi instance, chrysene, C 
2IIo, yields di phenyl, O 12 n i0 , -l-ben/ono, C 0 IT B 
Pyrogenic reactions generally aio lovcrsiblo; thus, any of the 
following throe equations is con act, whether wo road it fiom tho 
loft to the right or from tho light to tho loft : — • 

ft) CJr- fotlmna), at a ml beat becomes C'Gb )- IT- 

fit) o; s ii 1 Vi-c,iii ( ,-~c >N iii,-i itir., . 

(a) (-o,,ri 2 


Hence no single pyrogenic reaction goes to tho end ; if it docs not., 
so to say, chock its own progress, other secondary roar Lions set in 
and do so, the general result being fluid ultimately, hut in gouornl 
slowly, a stale of dynamic equilibrium is attained m which a sot 
of synthetic reactions on the ouo hand anti a sot of analytic 
reactions on tho other compensate one anothoi* 

Industrial WorMnrj of (Joal Tat, 1 -— •Goal tar, ns it conics from 
tho gas-works, is used for a variety of purposes, such as- (1) for 
fuel, tlio tar being made into a .spray by means of a steam-injector 
and tho spray kindled j (2) for tho preservation of building 
matonals, porous stones, and bricks, &e. ; (3) for making roofing- 
Colt (in 1808, live-sixths of tho 9000 tons ot tar produced at, tlio 
Berlin gas-works was thus utilized ; tho ease, however, ih different 
now) ; (4) for making a low quality of lamp-black. At present, 
however, most of tho tar produced, in centres of industry at least, 
is worked up bv distillation, Tho tar as it comas from tho gas- 
works is allowed to rest in a “ pond ” until the tar-wator (solution 
chiefly of ammonia and oortain ammonia salts) has gono to tlio top. 
The tar proper is then pumped into a largo wmugli L-iron. still (of 
uprighl-cylmder form preferably) and therein subjected to distilla- 
tion over a naked fire. A necessary preliminary, however, is tho 
removal of the unavoidable remnant of water, which is best effected 
by cautiously heating tho lar in tho still so as to render it moro 
fluid and enable tho water to rise to the top and then lotting tho 
upper stratum run out by an overflow tap at tlio sido. Tlio dis- 
tillation is then started It involves tlio formation of two sets of 
volatile products, namely — (1 ) combustible gnscs (including sulphur- 
etted hydrogen and bisulphide, of carbon vapour), which must ho 
led away _ to avoid nuisance ami danger of fire, and (2) a very 
complex liquid or somi-liquid distillate. This latter is collected 
in successive fractions, generally in this manner (1) as “ first 
runnings,” whaCeomes over at temperatures below 106° to 110° C. ; 
(2) os “light oils,*’ at temperatures between 110° and 210° C, ; (3) 
as “ carbolic oil,” at temperatures between 210" to 240* C.; (4) as 


i For wood tar, see Wo on Sfiiut and Vnmmt, 


“cieosote oil,” at temperatures between 240° to 270° C , (5) as 
anthracene oil, at tempeiatuies above 270°. 

In the eailici pait of the “fust l minings ” and liglit-oil ponod 
tlio condenser must be kept cold , towanbs tlic end it must be kept 
warm to pi event choking by solidified naphthalene In practice, 
tlie opeiatoi does not go entirely by tlio boiling point, but to a 
gioat extent by tlio specific gravity of tho distillate, which, in 
general, mci eases as the hoilmg point uses As soon as a diop ot 
the last l minings floats m watei (exhibits the specific gravity 1), 
tho “light oil ” is supposed to be ovei That tho iiuetioiuition is 
not always and evoiywlieie eflectcd in tlio same way needs baldly 
be said If tho manufacture oi caibolic acid is aimed at, it is best 
(accoidmg to Lunge) to select the fraction 170° to 230° C ioi this 
purpose Naphthalene hods as high as 217°, yet a deal goes into 
this carbolic-acid fraction As soon as naphthalene begins to 
crystallize out largely (on cooling down a sample of distillate), tlie 
caibolic acid may bo pi osuincd to bo ovei. What 1 olio vs next is 
put asulo as eieosoto oil, until, afloi the disappearance of the 
naphthalene, a now solid product, namely, antlmiecno, begins to 
show itseli With any tai that contains a lcmunemtivo proportion 
of anthracene, tlio anthracene oil is tho most valuable ol tho pio- 
duots, as tho raw* material foi the making of artificial ali/aiins 

Supposing tho authiacono to have been extracted as completely 
as practicable, tho residue m the still consists oi “haul pitch, 
a viscul blaek fluid which on cooling fioo/es into a fragile solid. 
In former times moro commonly than now “soft pitch” used to 
ho produced by leaving more oi less of tlio anthracene oil and even 
cioosoto oil in tlio still At the end of tlie anthracene stage of tho 
distillation it is as well, if not necessary, to help the veiy high 
boiling vapoiu out of the still by means of superheated at cam, and 
to keep tlio worm at 100° G to pi event choking At a Guzman 
establishment a vacuum is used with gieat advantage 

Wo come now to explain bindi}* liow the huvcial fractions arc 
worked up. 

Tho pitch (which we assume to be “hard piich”) must bo run 
oil hot through a tap at tho bottom of the still mid led mio a low- 
roofed and well olo.scd-m “house,” because it would hike luo in 
tho open air. After it has cooled down sufficiently in tlie *• house,” 
tho pitch is ran into pitch-holes m fuml of the house and allowed 
to fieo/e there Tho depth of pitch m a hob* is about 32 inches. 
Tho solid pitch is hacked out with pickaxes and seni into eotn- 
morcu A superior apparatus for the looovety ol (he pitch, which 
precludes all danger of conflagration uml many inconveniences of 
the culinary system, bus been devised for Hit* Bans gas-works by 
llognnnlt, 2 Lunge loiuul, from many distillations, that tar from 
the midland counties yields about fifi per cent, of hard pitch. 

Hard pitch is used chiefly l'oi making the following. (1) 
Asphalt. — Tho pitch is fused up — perhaps m the still which pro- 
duced it — with the icqnxsito proportion of crcosolo and milhraccno 
oil, previously lived from tlieu valuable components. Such asphalt 
is used for street-paving, i e , filling up the spaces between tlm 
paving stones, and, m admixture with .sand and generally more or 
less of natural asphalt, for tho making ol toot paths and floorings 
generally. In Germany it selves for the making »£ pipes for con- 
veying acid liquids in wmks and chemical laboratories, Ate. End- 
less liomp-paper is soaked in liquefied asphalt and wound spirally 
around an iron core, previously smeared over with soft soap, in 
about 100 layers. Tlio whole is then exposed to strong pressure) 
while still hot, and is separated from the com after being allowed 
to cool. Hindi pipes stand almost any land of acid, but they must 
not be used for liot liquids. (2) I'amishes . — Tho pitch is dissolved 
m suitable tar oils,— creosote* ml for a lower and light oil for a 
higher quality. (3) Cake. - In former tunes more frequently than 
mnv pitch was made into coke hy transfemng it to a special flat 
still and distilling as long as any volatile products came oif. 
The coke which remains is a very pmo and emiHoquenlly valuable 
fuel, (t) Lamp Work (ns a last lesoum*, if no other mode of 
utilization is practicable).-— Tlie pitch is subjected to partial com- 
bustion on hot iron xdntos and the smoke conveyed into chambers 
to deposit its carbon. The yield is about 40 per cent. 

Anthracene. Oil.— -The oil is allowed to stand cold for n week 
or so until lira anthracene has crystallized out as completely as 
possible, Tho motlier-luiuor is thou eliminated, the bulk by 
moans of a Alter- press, the rest, at a higher than the ordmasy 
temporaturo, by hydraulic pressure. Tho erndu puniuet includes 
far more than half its weight of impurities— pitman tin one, parallln, 
naphthalene, &c. To remove these us far tt« {mumble, the emdo 
anthracene is ground up and treated with petroleum spirit (boiling 
at 70° to 100° G.) or coal tar naphtha (12Q 4 to 10tf), in which mil 
anthracene is relatively insoluble. The insoluble part Is wjmratcd 
by filtering arrangements and presses (so constructed as to avoid 
danger of fir®), and at last sublimed, moro with tho view of bring- 
ing it into a customary convenient fonn than with the object of 
effecting further purification, Hueh final anthracene may contain 
BO to PC per cent, of pure substance, Tho only reliable method for 

2 It lu cU-Hcrtlioil III Lunge's Treat (u on ths ItetMatimq/ Coal Tar, London, 
1882, to which tills article is largely Indebted. 
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detei mining its stiength is to conveit a known weight into antlira- 
quiuone, CuHioOg, by boilmg it with a glacial acetic acid, solution 
of chromic acid) separating out the qumone by diluting with watei, 
collecting and weighing the pioduct One pait of qumone coi re- 
sponds to 0 S558 of anthracene 

G> eosoto Oil is either used as it is for pickling timbei , softening 
of pitch, &c , or olso ledistillcd to exti act fiom. it what tlieie is ol 
anthiaeene oil and eaibolic acid oil, which aie woiked up with the 
lespeetivo puncipal quantities 

Gai bohe Oil — Assuming tins oil to have been collected (as it slionld 
bo if intended for the making of carbolic acid) between 170° and 
230°, the process of extraction is, buclly, as follows The oil is 
mixed with a suitable pioportion of caustic-soda ley (asceitamed 
by an assay) in an non vessel at 40° to 50° G Chailes Lowe lecoml 
mends ley of 1 34 sp gi., diluted with water to five times its 
volume. After settling, the aqueous layer is withdiawn into a 
load-lmed vessel, and tlie soda super saturated by sulphuric acid 
Guide eaibolic acid uses to the top as an oil, and is withdiawn to 
bo sold as such oi piuihed See Oaubolio Aoid 

Naphthalene abounds m the oil left aftei exti action of the 
eaibolic acid by caustic soda and m the moro volatile fractions of 
the creosote oil From these it separates out (not completely), 
on standing, m crystals. Those aio collected, best m a filter- pi ess, 
and then subjected to hydiaulic piessuio to foico out the xest of 
the mother -liquor The ciudo naphthalene thus obtained contains 
an impurity which causes it to become rod on standing m the an 
To remove it, tlio crude pioduct is mixed with 5 to 10 per cent of 
vituol of at least 1 7 sp gr , at a modulate beat (addition of a little 
bmo\ido of manganese is an improvement, Lunge), it is then 
washed, first with watei, then with dilute alkali, and lastly again 
with watei, to bo ultimately distilled or sublimed. In tho latter 
case it is obtained m the form ol tlun colouilcss plates of gteat 
beauty. It fuses at 80° 0. and boils at 217° 0 Naphthalene is 
used laigoly m tho making of coitam tar colours, such as Manchester 

allow, 0 1() IJ ( |(N() a ).>, and tlio beautiful scailots and crimsons made 

y tho “ hubworko r ’ in Iloohst, Germany , these laltei avo diazo- 
compounds douvod fiom jS-uaphlhol, C 10 II 7 (Ol I) Goal gas, if 
impregnated at a suitable tomporatmo with naphthalene vapour 
immediately before issuing fiom ilia burner, gams greatly m lumin- 
osity This is tho puueiplo of tho “ alho-carbou ” gas lamps 

First Jlwmint/s and Light Oil. — These may ho said to include 
all the industrially valuable “benzols” (taking “benzol” as a 
generic term for benzol or benzene itself and its higher liomologaes, 
Oflllfl, 0 7 ll fl , C 8 11 10 , &c. ). As the distilloi m most casos does not 
aim at an actual separation of all tho individual benzols from one 
another, but at tho production of certain benzol mixtures demanded, 
by tho trade, tho mode of working may assume a great variety of 
foims; yot the first aim m all eases is tho same, being tho elimina- 
tion of all tho won-benzol fiom tho given oil or oils. For this 
purpose tho light oil is, as a rule, subjected to a preliminary fiaction- 
ation over a naked fire to split it up into fractions fit to bo worked 
foi (crude) benzol (0«II 8 and G 7 H 8 ), for carbolic acid (C 8 II 0 O), and 
to bo incorporated with tho creosote oil respectively , the carbolic 
acid is extracted, and tho croosoto-oil part put aside, and thus one 
or moro nnxtuios of “benzols” are obtaiuod. 

Tho first runnings contain tlio bulk of tho bouzone, C 8 H 8 , and a 
little of its higher lioniolognos, associated, however, with bisulpliido 
of carbon, low-boiling olefines, C„Il 2 ,„ traces of carbolic acid, &c. 
To remove thoso impurities as ini as possible, tho oil is thoroughly 
agitated with concentrated oil of vitriol (winch takes up tho 
impurities except tlio biaulphulo of carbon), and tho “ dirty ’ acid 
allowed to sottlo out. Tho acid is then withdrawn as neatly as 
posHiblo, and tho rosidual oil washed, first with water, then with 
dilute caustic soda, and, lastly, again with pure water. Tho washed 
oil tlion is subjected to a preliminary fractionation by distillation 
ovor a naked flamo in tho “ crude bonzol still.” 

The'’ several mixod benzols obtained aro subjected finally to a 
further fractionation in stills worked with stoam, to bo divided into 
mixod products known by specific names in commerce. But those 
wo cannot possibly consider horo. "Wo will rather give an idea of 
tho way in which tho several chemical species (bonzono, toluono, 
&c.) are being isolatod m a state of approximate purity to moot 
tho demands of tho tar-colour industry. To do so ovon for one 
named component by moans of ordinary stills would require an 
endless number of fractional distillations. Tho work is very 
matorially shortened if, as proposed hy Mansfield long ago, we 
combine tho still with an inverted condenser (still hoad, dephlogma- 
tor), inserted hotwoon tho still and the worm, and keep that inter- 
mediate condenser at a suitable constant temperature, so that all 
tbe loss volatile part of tho vapour is rocondcnsed and sent baok 
to tho still. An excellent apparatus of this kind was constructed 
and worked successfully by Coupler His apparatus consists of 
three parts, viz : — (1) a still hoated by means of a coil of close 
steam pipes; (2) a columnar rectifier — colonnen-apnarat” as the 
Gormans call it, — which communicates with the still, and which 
is divided into many compartments hy horizontal septa so contrived 
that the vapour in passing from a compartment to the next higher 


one must bubble thiough the liquid condensed theie fiom piecedmg 
vapom, — an oveiflow pipe, trapped below by condensate, hindering 
accumulation of the liquid in any compartment beyond a certain 
level, (3) a constant tempeiatiuo still head, consisting of a succes- 
sion of communicating ung-shaped tubes, which aie lmineised m a 
bath of watei oi molten paraffin kept at a piescubed constant 
tempeiatnre Only the most volatile pait of the vapom survives 
as such in the columnai lectifioi, the degiee of its volatility 
depending, of comae, othei tilings being equal, on the late at which 
we distil This most volatde pait sufleis partial condensation at 
the piescubed tempeiatuie m the still-head , the condensed paits 
aie sent back to compartments of the “column” by pipes bent 
into the shape of a U at the point wheie they jom the “column,” 
so as to prevent vapoui fiom enteimg them The uncondensed 
vapour goes to the woim, and is condensed as usual 

To piepaie benzene, the still-head is kept at 60° to 70° O At first 
a mixtuie of low-boiling bodies and benzene goes ovei, which is 
lejected, but soon pine benzol follows and continues until almost 
all this component has distilled over The benzol obtained boils 
between 80° and 82° C , and consequently is piactically puie In 
older now to extract the toluene, C 7 H 8 , we laise the tempeiature of 
the still-head to 100° C A small quantity of a mixtuie of benzene 
and toluene follows, which is lejected Alter it comes a continuous 
distillation of almost puie toluene, boiling at 110° to 112° C. In a 
similar manner (relatively) pure xylene, C 8 H 10 , boiling point 137° to 
140°, and lii-methyl-benzene, C 8 Id 12 , boiling point 148° to 150°, 
can be exti acted successively, but tlio process becomes tioublesome 
with anything above toluene oil account of the high tempeiatures 
involved foi still and still-liead. Coupler’s apparatus is nowsupei- 
soded by other constructions, but they all woik on tlie same prin- 
ciple, — that of tho Colley still, as used for the rectifying of spirit 
of wine 

Pure bonzeno, toluene, and xylene aro used laigely for the manu- 
facture of tai-colours The following (and otliei) nnxtuies are pro- 


duced duectly fiom tho light oil oi first 1 minings. — 

(1) 00 pci cent bcrmil initial boiling point 82° C. 

(2) SO pci coni- beiurol ,, ,, 88 

01) “Toluol” . » ii 180 

(l) Oftibvuottmg naphtha ,, „ 108 

CO) Solvent naphtha . „ „ 110 

(G) Burning naphtha . „ ,, 138 


No. 4 servos for enriching coal-gas and adding to its luminiferous 
power, No. 5 foi varnislios, No 6 for feeding pumilivo lamps 
used m tho open air, where smoko is no objection. 

The following peiconlago table for tho tar from the Beilin gas- 
works (given m Chemische Industrie for 1879) gives an idea of the 
quantitative composition of this most complex material’ — 

Benzol (including toluol, Ac) , . .0 80 

Higher benzols . .... . . , ..... . , .. 060 

Ciyslailizod eaibolic acid . . 0 20 

Cicsol foi disinfecting pm pews . 0 30 

Naphthalene . . 3 70 

5 00 

Ci eosoto oil . 24 00 

Anthiaeene (puie) . . 0 20 

Pitch . , . 55 00 

Watei and loss .... . 15 20 

(J PA — W. D.) 

TARAI, a British district m the Kumdun division, of 
tho lieutenant-governorship of the North-West Provinces 
and Oudli, India, lying between 28° 51' and 29° 30' N 
lat and 7 8° 4.G' and 79° 47' E. long. It contains an area 
of 938 square milos, and is bounded on tho N. hy tho 
KhumAun BhAbar, on the E. by NepAl and Pilibhit sub- 
division of Bareilly district, on the S. hy the districts of 
Bareilly and MoradAbAd and the native state of RAmpur, 
and on tho W. by Bijnaur. The headquarters of the dis- 
trict are at Naini Tal. Tarai (“moist land”) consists of 
a long narrow strip of country running for about 90 miles 
east and west along tho foot of the Himalayas, with an 
average breadth of about 12 miles. At its northern edge, 
where the waterless forest tract of the BhAbar ends, a 
series of springs hurst from the surface, and these, in- 
creasing and uniting in their progress, form the numerous 
streams that intersect the Tarai. The Deoha is the great 
river of the Tarai proper, and is navigable at Pilibhit 
Elephants, tigers, bears, leopards, hysenas, and other wild 
animals are found in the district. The climate is normally 
had, hut improvement is gradually following the spread of 
sanitary measuros. 

According to the census of 1881 the population was 208,993 
(113,315 males and 98,678 females). Hindus numbered 181,966 
and Mohammedans 74,982, The only town with a population 
exceeding 10,000 is Kdsipur, with 14,667 inhabitants. The whole 
tendency of the population is to agricultural and not to urban life. 
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The total area tinder crop vx 1884-85 was 254,288 acies, of which 
nee occupied 92,186 acres, wheat 54,627, and other food grains 
80,304 acies Theie aie no manufactuies woitliy of note, and 
the clnof tiade is the expoit of gram The gioss revenue in 
1884-85 amounted to £42,048, the land yielding £35,507. The 
Tarai came under Biitish mle at the tune (1802) when Rolnlkhand 
was coded to the East India Company. Tho Government is said to 
have looked with liidiffoionce on this uninviting tract, hut since 
1831, when the revenue settlements weie revised, this rcpioach 
has “been less deserved "Willi an improved system of embankments 
and ungation m 1851, the formation of the Taiai into a sepaiato 
distuct in 1861, and its complete subjection to Kuma.un m 1870, 
the moral and matoual Instoiy of this tract has greatly improved 

TARANTO See Tarenttjm. 

TARANTULA The tarantula ( Lycosa tarantula ) be- 
longs to the mining section of the family Lycosiclm or 
Wolf Spiders Its cephalothorax is dorsally of a brownish 
grey colour, whilst the abdomen is more distinctly brown, 
and marked with either two or three pairs of triangular 
black spots above the apex of tlie trianglos pointing back- 
wards. One of the most striking specific characteristics of 
this spider is a large circular black spot which covers tho 
anterior ventral half of the abdomen, the remainder of this 
surface presenting an ochroous hue. Tho largest species 
does not exceed f inch m length Tho eight eyos are 
arranged m three transverse rows, tho antonor containing 
four small eyes, whilo behind this two pairs of larger oyos 
are arranged m two rows, tho eyos of the hindormost row 
having betwoon them a wider interval than tho fiist pair 

The tarantula is widely distributed in southern Europo, 
round tho shores of the Mediterranean. It occurs through- 
out Spain and is found in southern Franco, and extends 
into Asia. In Italy it is said to be especially common m 
Apulia, round the town of Taranto, from wbicli placo the 
name of this spider is usually derived. A species has also 
boen described from northern Africa It is usually to bo 
found m dry pieces of waste land oxposod to tho sun. It 
lives in an underground passage, which it digs for itself 
and lines with its ivob. Those pasaagos arc round in 
section, and sometimes an inch in diamolor, and may 
extend to a depth of a foot or moio bolow tho surface. 
The tube first descends vertically for some inches, then 
bonds at an obtuse angle, becoming veitical again noar its 
closed end Tho tarantula takes up its position at tlm 
first bend, wlioro it can command the entrance, on the look- 
out for prey. In some cases tho tuba is prolonged above 
tho surface of tho earth by the formation of a small funnel, 
built up of fragments of wood and earth, and linod like 
tho walls of tho tunno! by tho wob. Tlio females show 
considerable maternal caro for their offspring, and some- 
times sit upon their egg sacs ; and tho species, although 
somewhat fiorco and combative amongst thomsolvcs, ore 
capablo of being tamod. 

Tajuntism. Tho tarantula has given its namo to one of 11 mm* 
dancing manias which overspread Europo during tlm Middle Ages. 
Tho bito of tho apidor throw tho sufferer into a depressed state of 
melancholy, accompanied by various nervous disorders. The con- 
dxtiori was accompanied by an increased sensibility to the power 
of music Tlio excitement of tho nervous system amounted in 
some cases almost to insanity. Tho symptoms of the patient seem 
to have varied a good deal with tho olmmcter of tlio individual 
attacked : the most common were a lividity of tlio body, icy cold- 
uotffi, great depression, nausea, sexual excitement, and loss of sight 
and hearing. Tho only means of arousing tho sufferer from tho 
lethargy into n Inch ho sank was music, under tho influence of 
this he awoke as it were, and commenced moving rhythmically, 
then began to dance, and continued increasing tho rapidity of tlio 
motion until ho foil exhausted to tlio ground. By this means it 
was considered that tho poison of the tarantula was distiibuted 
through tho system and worked out through tho skin. If tho 
music ceased whilst tho patient was dancing, ho at once sank back 
into tho state of lethargy from which ho had been aroused, but 
when thoroughly exhausted ho generally awoke relieved and cured 
at least for a time, This dancing mania became contagions: ono 
person caught it from another quite independently of tho Into 
of tho tarantula, and in this way whole districts became affected. 
One of the moat neculiar characteristics was tho attraction that 
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blight pieces of metal, or hulliant pieces of colour, exeicised 
ovei the imagination of tlie daneeis This was paitieul.nly xnaikcd 
m the latei ln&tozy of the disease Each suffeiei nppaiently admned 
one particular hue, tho sight of which seemed to cause him tho 
gieatest laptuie Bed was a veiy geneial favouute, though this 
colorn tluow St Vitus’s daneeis into a ficnzy of iago , green, 
yellow, and otlioi colours also had numerous admiiois Otliei 
colours, on tho contrary, they detested, and attempted to dostioy 
ai tides of tho obnoxious shade 

In marked contiast to the effect produced by hydiophobia, 
taiantism appealed to evoke m its victims an mtonso longing for 
the sea, into which at times they would piecipitato themselves, 
at all tunes they seemed to piofei tlio vicinity ot water, sometimes 
cauying globes of this fluid whilst dancing 

In its oagxn taiantism appeals to have been contompoianeous 
with tlio St Vitus’s dance of Germany It lust appeared towaids 
the end of the I4th centuiy m Apulia , thence it spicad giadually 
thioughout Italy, and reached its height dining tho 17th con tiny, 
by which time the dancing mamas ot tho Noith had ah cad y died 
out It affected not only inhabitants ot tho country but foieignera 
visiting it, ago appeals to have had no saving influence, clukhen 
and old people alilco commenced dancing at tlio sound of tho 
tarantolla, but ns a lulo women woio more susceptible than men. 
Fiom tho 17th century omvauls it has giadually declined, and is 
now practically unknown, the only relic of it being the graceful 
danco of southern Italy called tho tarantella The bito of flu* 
tarantula is painful but not dangerous, and the leal cause of the. 
phenomena described above must bo sought m tho tumpoiaty 
opuloimc prevalence) of an liysteuoal condition. 

Tlio Zj/umt tarantula is flgiuotl in Ann Sc Nat,, 2d sov., ill. ZoologH', 1836. 

TAHATtE, on tlio Tunlino, a manufacturing town of 
Franco, and tlio second most populous m tlio department, 
of Rhone, is 25 miles nortli-wcst of Lyons. Within a 
circle drawn 25 or 30 miles from tho town more than 
G0,000 workmen are employed, and the value of tlm 
texlilo fabrics produced exceeds .£000,000 per annum. 
Tarlatans arc mado in Tarai c on more Ilian 3000 Jacquard 
looms. The manufacture of Swiss cotton yarns and crochet 
embroidorios was introduced at the end of last century ; 
in the beginning of tho 19th figured stuffs, openworks, 
and zephyrs were first produced. Tlie manufacture of 
silk plush for liats and machine-made velvets, which was 
set up a few years ago, now employs 2900 workmen and 
500 girls, tho latter being engaged in silk throwing and 
winding. There are, besides, four or five dyeing and 
printing establishments, and silk looms working fur the 
Lyons trade. An important commerce is earned on in 
corn, cattle, linen, liemp, thread, and leather. In 1880 
tho population was 11,818 (commune 12,980). 

Till 1 758, when SimmmeL introduced the nmnuftuRum of muslins 
from .Switzerland, Tnrai’o lay unknown among tho mountains. On 
tho old east, lo to which tho town owes its origin may bo goon tlio 
arms of tho family of Albon. 

TAKAKOON, a town of France, in the department of 
noudioa-du-JUiCmo, is situated on the left bank of tho 
Rhone, opposite ileaucairo, with which it is connected by 
a suspension and a railway bridge. Tt is cm the Lyons 
and Marseilles Railway, 150 miles south of tho former 
town. The church of St Martha, built in 1187-97 on 
tho ruins of a Roman temple, rebuilt in 1379-1449, has 
a (Jothic spiro, and many interesting pictures in tho 
interior, which is ot' fairly pure Pointed architecture. Of 
tho original building there remain a porch, and a side 
portal with capitola like those of 81 Trophimus at Arles. 
Tho former leads to tho crypt, where arc tho tombs of 
81 Martha and Louis II., king of iTovenco. film castle, 
picturesquely situated on a rock, was begun by Count 
Louis II. in tho 14th century and finished by King Rend 
of Anjou in the 15th. It contains a turret stair amt a 
chapel entrance, which are charming examples of Iftth- 
conlury architecture, and fine wooden ceilings. U is now 
used as a prison. Tho civil court of the ammdissement of 
Arles is situated at Tarascon, which also possesses a corn* 
mercial court, a hotel do ville, and fine cavalry barracks* 
Hats, and tho so-called Arles sausages, are mad© here* 
Tho population in 1886 was 6647 (commune 0314), 
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Tho town wakes up for tlie fair of Beaucane and the fete of La 
Tarasquo, tlie latter in. colebiation of St Maltha’s deliveiance of 
tlie town fiom a legendary monster of that name King Rene 
piesided m 1469, and giand exhibitions of costume and stiange 
eei emonies take place dui mg the tv o days oi the festival. Taiascon 
was oiigmally a settlement of the Ma&saliots, built on an island of 
tho Rhone The mediaeval castle, where Pope Uiban II lived in ; 
1096, was built on the nuns of a Roman castiuni The inhabitants 
of Taiascon piesoivod tlie municipal institutions giantcd them by 
tho Romans, and of the absolute power claimed by the counts of 
Piovonce they only lecogmzod tho lights of soveieignty Taiascon 
played a bloody part in tho Wlnto Toiror of 1815 

TARAXACUM is the name usually applied in medical 
practice to the common dandelion ( Taraxacum offici?icile 3 
Wiggers) Tlie Dandelion (q v ) is a plant of the noilhein 
hemisphere, extending to the Arctic regions, and is culti- 
vated m India The preparations chiefly employed are the 
fluid extract, the pi eserved juice of tlie root, oi succus, and 
the solid oxkact Tho dned and roasted root, mixed with 
ground coffee, is often sold under the name of dandelion 
colfoo for use as a beverage. The root is most bitter from 
Match to July, but tho nnlky juice it contains is less 
abundant in the summer than in the autumn For this 
reason, the extract and succus are usually piopared during 
tho months of Soplomboi and October. Aftoi a frost a 
change takes place m tho loot, which loses its bitterness to 
a largo extent. In tho dried state tho root will not keep 
well, being quickly attacked by insects. Externally it is 
brown and wrinkled, internally wlnto, with a yellow centre 
and concentric paler rings It is 2 inches to a foot long, 
and about ) to | moll m diameter Tho juico when first 
exuded is bitter and neutral, but on oxposuro to tho air 
soon acquiros ail acid reaction and a brown tint, coagulat- 
ing and depositing a complex substance, to which tho 
name of “loonLodomum ” lias boon given. From this 
deposit a bittor principle, “ taraxacin,” and an acrid 
crystalline substance, “ taraxaeorin,” soluble in alcohol, 
have boon obLaiued, but to which of thoso tho medicinal 
properties are duo is not known. In autumn tho root con- 
tains about 24 per cent, of mulin, but in summor baroly 
2 per cent. When tho juico has fermonted, manmLo is 
found in it. Taraxacum is chiefly employed as a stimulant 
tonic in hopatic disorders. In soino cases it acts as a 
cholagoguo and mild aperiont, and in others as a diuretic 

Tho roots of otlior Composite plants are sometimes gathered 
by oftvoloss collectors for dandelion, especially that of Lconlodov, 
hixpidm (L ). Tho root of this plant is tough when ficsh, and 
raioly exudes any milky puce. Tho flowers, nioroovci, liavo 
foaLluuy pappus, while m tho dandelion it is simple 

TAliBMS, a town of France, chef-lieu of the depart- 
ment of llautos-Pyrdniios, is situated in one of tho most 
beautiful plains of Franco, on tho loft bank of tho Adour, 
streams from which aro conducted through all parts of the 
town, Tho lines of railway from Paris to Pierrefitt© and 
from Toulouso to Bayonno cross hero. Among tho many 
gardens and opon spaces for which Tarbos is distinguished 
is tho Massey garden (35 acres), givon to his native town 
by a Versailles official of that name, in which his statu© 
faces the town musoum, foundod by tho collector Achilla 
Jubinal. Tho varied collections includo Roman remains, 
and specimens of tho fauna and flora of tho Pyrenees 
Tho architecture of the cathodral is heavy and unploasmg, 
but the cupola of tho transept (14th century), tho modern 
glass in tho 12th-eontury apse, and a roso window of the 
13 111 eentury, in the north transept, are worthy of notice. 
The Carmelite church has an interesting steeple, and there 
are tho rums of a chapel and cloister, and Roman remains 
in the garden of the former episcopal palace, now occupied 
by the prefecture. The municipal buildings, with the 
public library (22,000 volumes), the lyceum, the court of 
justice, and the barracks (which are large and flue) may 
also be mentioned among the public buildings. The 
garrison and artillery establishments, the latter associated 
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with an arsenal and large woikshops, have considerable im- 
portance Other mdustnal establishments are a foundry- 
machine manufactory, felt and woollen factories, and wool 
and flax spinning mills Paper, lace, knitted goods, car- 
nages, and leather are also made heie, and rnaible from 
tho Pyrenees is prepared for the market. There are 
important fairs and markets, particularly for horses, as 
Tarbes is a well-known centre foi a special breed of light 
horses, its stud being the most important m the south of 
France Tho population of the town was 24,882 in 1886. 

Taibes, a meie vicus m tlie time of Giegoiy of Tours, rose mlo 
lmpoitance aftei the destruction of tlie ancient Aquitaiuan town of 
Tuiba Tlio seat of the bisliopnc was transfeired to it about the 
9th century, Avlien a castle was also built Raymond I , towards 
tho middle of the 10th century, lebuilt the town, foitified it, and 
made it tho capital of the county of Bigone The English held 
the town fiom 1360 to 1406 In 1569 Taibes was burnt by Mont- 
gorueiy, and the inhabitants wcio duven out This happened a 
second time, hut m August 1570 the peace of St Germain allowed 
the inhabitants to letum to the grass-giown stieots. Subsequently 
Tarbos was four timos taken and le-takon, and a number of the 
inhabitants of Bigoire were foiced to take lefuge m Spam, hut in 
1594 the membeis of the League weio finally expelled The Eng- 
lish, under ■Wellington, gamed a victoiy over the Trench near 
Taibes m 1814 Thcophilo Gautiei was bom lieie m 1811. 

TARENTUM, or Taras, now Taianto, a famous Greek 
city of southern Italy, situated on the north coast of the 
bay of the same name, at the entrance of the only secure 
port on the gulf This port, now called the Mane Piccolo , 
is a bay 16 miles m circuit, landlocked by a low rocky 
peninsula Tlie entrance is so narrow that it is crossed by 
a bridge of seven arches , it was already bridged m Strabo’s 
time. Tho modern town, m the province of Lecce, which 
is tho see of an archbishop and had m 1881 a population 
of 26,611, stands on tho peninsula, which is now ratlior an 
island, tho isthmus connecting it with the mainland having 
boon cut through for defence by Ferdinand I The ancient 
citadel occupied tho same site, but tho city in its best days 
was much larger, traces of the walls being visible about 2 
miles from tlie gates of tlio modern town. The remains 
of antiquity aio inconsiderable. 

Tarcntum was a Spartan colony founded about the close of the 
8th contury n.o (Jerome gives tho elate 708) to relieve the parent 
stolo of a paid of its population which did not possess, but claimed 
to onjoy, full civic rights Legend represents these Parthemsc (so 
they aro called) as Spartans with a stam on their birth, but tho 
accounts arc neither dear nor consistent, and tho iacts that under- 
lie them liavo not boon cleaied up. Tho Gicclcs weio not the first 
bottlois on tho peninsula : lecont excavations have bi ought to light 
signs of a pro-lldlonic trading place, and tho name of Taias may bo 
older Ilian tho colony. To the Greeks Taias was n mythical hero, 
son of Neptune, and ho is sometimes coulounded with tho cecist of 
tho colony, Phalanthus, Situated m a fertile district, especially 
famous for olives and sheep, with an adnuiablo harbour, great 
iisliori cs, and prosperous manufacture's of wool, purple, and pottery, 
Tarontum grew m power and wealth and extended its domain 
inland Even a great defeat by tho natives in 473 n o , when more 
Greeks fell than m any battlo known to Ilorodotus, did not break 
its prosperity, though it led to a change of government from aris- 
tocracy to democracy. A feud with the Thuuans for tho distuct 
of the Sins was settled m 432 by tho joint foundation of Heraclea, 
which, however, was regarded as a Tarantino colony. In the 
4th century Tarontum was tho first city of Great Greece, and its 
wealth and artistic culture at this time aio amply attested by its 
rich and splendid coins; tho gold pieces in particular (mainly later 
than 860) aro porliaps the most boautiful ever struck by Greeks 
(see Numismatics, vol. xvn p. 637) In tho second half of the 
contury Tarontum was m constant war with the Lucamans, and 
did not hold its ground without the aid of Spartan and Epiiote 
condoltieri. Then followed war with Romo (281), the expedition 
of Pyrrhus, and at length, in 272, the surrender of the city by its 
Epirote garrison (see the details m vol. xx. p. 743 sq ). Tarontum 
retained nominal liberty as an ally of Romo. In tho Second Punic 
War it suffered severely, when it was taken by Hannibal (212), all 
but the citadel, and retaken and plundered by Eabius (209) After 
this it fell into great decay, but revived again after receiving a 
colony in. 123 B.a. It remained a considerable seaport, and its 
purple, second only to that of Tyre, was still valued, but m Strabo’s 
time it had shrunk nearly to the limits of the present town. After 
the fall of tho Western empire it was held from tune to time by 
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Goths, Lombaids, and Saiacens, hut was not finally wiosted fiom 
Byzantium till Eobeit Guiscard took it in. 1063 

For special hteiatuie about Tai entum, sec Busolt, Gi iec?> GescJi , j 20C <sq 

TABES, or Vetches See Agriculture, vol 1 p 376 

TARGUM (Ql-Vfn) m its concrete sense signifies the 
paraphrastic translation of the Hebrew Scnptmes, or parts 
thereof, into the Aiamaic tongue. It has, however, three 
other meanings. — (1) a translation fioni any language into 
another, 1 (2) an interpretation in any language, 2 and (3) 
the Aramaic portions of coitain books of the Bible (notably 
Daniel and Ezia) 3 

The word is not itself found in the Bible , but the 
participle methurgam (tMpriO) occuis in Ezi iv 7 The 
noun Targum, a form similar to Talmud (<7 v.), occurs for 
the first time m the Mishncth, both canonical 4 and non- 
canomcal, 5 * * — the latter being apparently tlie older source 

Origin — Although none of the Targums now m our 
hands are as old as the Septuagin-t ( q v ), tlio public use 
of Targums on Sabbaths, festivals, &c , is very ancient, 
and indeed their language was for several liundieds of 
yeais the solo one understood by the majority of tlio Jews 
in Palestine and Babylonia How the Hebrew people of 
Juclcea came so entirely to unloarn their own Hebrew 
tongue as to stand in noed of an Aiamaic translation of 
their Sciipluies need not bo dwelt on lieio (sec vol 3a 
p 597 and vol xxi. p G48) But an important contrast 
between the Aiamaic and Greek voisions deserves particular 
notice The use of tho Sopluagmt by the Grook-spoaking 
Jews of Alexandria, Asia Minor, and olsowhoro caused 
those who adopted it to f 01 got entirely their own Ilebiew 
tongue. Tho Aramaic version (Targum), however, spring- 
ing from a rohgious nocossity, was tho cause of revival of 
tho knowledge of I-Iobrow, which had boon nigh forgotten. 
It is therefore oasy to understand why tho Jews in goneral 
have shown comparatively little attachment to tho Boptvuv 
gint, whilst tlioy over aidonily rovored tho Aramaic version, 
oven aftor the institution of publicly reciting it had ceased ( ’ 
To this day pious Jews privately piepare them, selves every 
Friday for the lessons of the coming Sabbath by reading 
tho weekly portion twice m tho sacred text and once 111 
the Targum (DUin *intH tnptt QW) 

Fortner Um 0 / the Targum in 10 following 

rules had to bo obsorved in tho reading of tho (Scriptures 
at tho synagogal sorvioo : — 

I. As regards tho Law (Pirn In, touch) (1) Tho private person 
called to the Law (which cinch ly contains lialnUmi ? matter) read 
one verso of it, which tho oilieuu muthurgoinan or turgoman (tians- 
lator) immediately paraphrased ; ( 2 ) whilst tlio reader of the Law 
was not allowed to taka Ills eye oil' tlio will ten scroll, tho limthurgn- 
man was forbidden, not merely i 0 read out of a wiilieu Tnrgmu, 
hut even to look into thesaered text ; 8 * (3) oaeli of these hud to 
wait till the oilier had quita Imished Liu* reading niul translation 
respectively; (4) one was not alia wed to imho lus voieo m a hinder 
key than tho other; (G) a certain number of passages, although 
allowed to ho road, were not allowed to he translated 5 these were - 

1 Uanco 'hDlcW twin (Gorman inundation), &e, 

a When tlio word 1 h used in cither of those two souses tho language 
into which tho translation is made, or m wliieh an interpretation is 
given, musL bo specified, or otherwise indicated,, e r/., OP Qlinn 
(Greek translation), QWin (HepLuagint), D7*pJ> 0X711 (Aqmta 

translated), except when it is Aramaic, m which ease tho language 
may be named (as m Ezra iv. 7) or not ( Tosrphto, Shabbath, xuh 
[xiv.] 2). 

3 Compare Mishncth, Tutlttyim, iv. 5. 4 Heo last nolo. 

5 fizphera (seo vol. xvi. p. 507) on Leutciononiy (Perlcoim 
Shajphdvm), T infra 101. 

0 “Lot not the Aramaic, be lightly osi coined by thee,” says tho 
Jerusalem Talmud, u seeing that the Holy One (blessed ho Ho !) has 
given honour to it in the Pcmtntuueh (Gen. xxxi. 47), in tho Prophets 

(Jor. x. 11), and in tho Ilagiogrnpha (Dan, ii. 4),” (tfotnh, vit. 2), 
instead of 1 1 Avatmn i ” (Aramaic) the M id rash liahbnh on Genesis 
roads “ Parai ” (Persian); tho reading hero is “ Hurst J ’ (Syriac). 

1 See MiSHNAtr, vol. xvi, p. 503, 

8 This was clone to prevent its being thought that the Targum 

(the exponent of tho oral Law) was to be found in writing in the 

Pentateuch (the exponent of the written Law). 
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(a) such as might loflect unfavourably on a father of a tube, or on 
an eminent teacher (T B , Mag ill , 25 b, Tosaph , catchword n&’V/D) , 

(b) such as might encourage the ignoiant to think that tlieio was 
some tuith m ldolatiy , (c) such as might offend decency (Mi&hnah, 
Meg illah, iv 10, Toscpldo, ibid, 35, 37, T Yei , ibul , iv 
10, and T. B , ibid , leaf 256) , (cl) such as wore fixed by tlio Lmd 
Himself to bo lead m Ilebiew only (as the saceidofal benediction, 
Num vi 24-26),° (6) the tianslatoi was neitliei allowed to give 
a litoral translation nor to add anything that had no foundation 
in tho Divine void ; he had to give the spirit of the letter 10 

II As regards tho Piopliets. (1) The person called to read tho 
Piophcts (which chiefly contain agadic matter - ll ) might read thioo 
veises of which tho tiauslator, who might bo tlio leaden himself, 1 '- 1 
sought to lcndei tho meaning to tho best of* lus ability , (2) tlio 
tianslatoi was allowed both to lend out of a Taigum volume and 
to look also into tlio book containing tho prophetic text ; (3) if 
leader and tianslatoi woio two dilloiont poisons they observed tho 
thud uilo given aliovo for tho case of reading tho Law , (4) lieio 
also ceitani passages woic not allowed to bo tianshdod — (a) such 
as lellectcd on gieat men of the Isiaolite nation, (5) sueli as offend 
decency , (5) any one sufficiently intelligent might mul, and of 
comso paraphrase, tho portion iioni the 1’iopliets. 

III As legal db the llngiogiapha Tlio widest range of liberty 
must have boon granlcd both to 1 (‘oilers and iiamslatois, as very 
seanty mention of any particular piovision coueermng it is to bo 
found m tlio Talmuds. The Psalms and tlio book ol Esther tuo 
classed together 111 so far as they may bi> read aud ptirnphinsed even 
by ton poisons (T. J3., Meg , 216). For Job and Lamoutatmns, 
hoo below. 

Duration of this Practice . — Tlio practice of publicly 
reciting tlio Targum continued somewhat latoi than tho 
last of tlio goouim Within tho last 400 years of Unit 
period, however, tlio power of this ancient institution 
began to lluetuato, gradually declined, and finally almost 
— but not entirely 13 — died out Tlio causes of this were 
twofold. One was, that aftor the Mohammedan conquests 
Arabic supplanted Aramaic as tho ■vernacular, and tlm 
Targums thus became rmmtolligiWo to the mass (see 
Seder Jiab e Amram , i, Warsaw, 1863, loaf 29(c), even as 
was already the case in the Western world. A second 
and more important cause, however, was tlio spread of 
Karaism, whose criticism of tho Rabbinic contents of tho 
Tuigums provoked the Rabbanites to pay more attention 
to the etymology and ginmmar of the Hebrew text of the 

° Tim Italic Ionian Talmud (Mtgilhth, 256) says that tlie priestly 
benedict mu was not. to tic looted in Ainnime on account, of the phinsn 
“the Loud shall lift up Um countenance upon thee,” whu h Mould 
appear as it ihe land hud been a lexpeotei of persons, Hi Talmudic 
turn's they had apparently, 111 ISabylomu, last the real muon of tho 
Mwlime prohibition, which i.s that Hus benediction is doubly, j ea, 
trebly Divine, being framed in il« every word by God Uinmetf, and 
can thus only bo ranted in those very words (PHD, thus; Num. vi. 
23). Hue Mishncth, No tah, vln 2 ; T. Yunmhalmi, ibid,, amt Meyilhth, 
iv. 11, and, finally, Hcmuibar Itabbah, cap, xl. in media. 

10 Heo Tiwphto, MegiUuh, iv. in Jine. 

11 Hoc ftlumAHir, vol. vvl. p. 285. 

Thus Jesus (Luke iv. 1(5-27) no doubt read Uin Jlaphlarnh (pro. 
ph(‘tf(‘ pmtum) lumsetf, and paraphrased it lmusclf. From this custom 
ol leading and pmaphrasmg by on 0 and tlm same pm son Ilia uarrmm 
(Htim) sprung The passage m ipieslitm (Isa. Ixl, 1, he.) wag read 
on the Sabbath befoie the New Year (day of tuenioihd). 

u Long after the institution of publicly 1 celling the Targum on tho 
Law had generally declined, it was yet retained m Germany and Italy 
on certain days of the throe high IcstualH, via, (it) tho seventh day of 
Passover, (6) the Ih-t day of Pentecost, and (t ) the last day attached 
to tlm festival of Tabernacles (/>., min nnDU*), Tho punsng< s ho 
recited were (a) pails of the lesson foi tho day the song of Closes 
and the children ot Iwrael, with the intiodnrluni * (6) the Dmibiguu 
iti Exodus ; (c) tho last portion of Dmtleionomy, In the ttvat cnee the 
paruphruHO was from tho threo TarguuiH mixed, in the act mid trom 
the Targum Ycmathau with deviations, in tho hud, Irom tlm Targum 
Oukclos (Tliehe ptwcH are in tars pewed with sundry tnt« of prwtty; 
boo (Jamb. MS. Add. 374, leaves Hli)n- I?l6, 2«»a, 4236 4276.) 

Towards tho end ol tho 1 4th century, as regards Pasaover and Pentecost, 
tho cuntum fell into desuetude, but down to our own days some of 
tho congregations of Italy continue the usage of reciting tho Targum 
Onkolns in connexion with tlio narration of the death of Moses. Thin 
custom, howovar, is now rapidly dying out. An regards tho recitation 
of tho Targum ou the Prophets, a small remnant or the congregations 
following the nto of Homo (/.<?,, tho no-called, Italian*) continue it 
to tins <tay on the festival of Passover. For tlie use of the Targum 
on Pentecost, sen Jiesjaonm , by Ii, Melt of KotUentmrg (E08U, q.v. 
footnote 8), No, 69, 
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Bible Thus the Targums, both in their periods of vigour 
and decay, oxeicised, directly and indirectly, a salutary 
influence In each case the knowledge of Hebiew was 
promoted , and it advanced so much, that by 1000 a d 
the Jews of Bale, like those of fclio rest of the world then, 
and as m our own days, certainly knew the pure Hebiew 
bettor than the Aiamaic idiom Tho same was the case in 
other Ai abic-speaking paits, as Spam, Africa, &c., — Yemen 
then and still forming a solitary exception 1 * 3 

Authorshvp axul Age of the Various Taigtmis — Tho 
Taigums on the vanous books of the Bible are not merely 
by various autliois, but also of various ages They havo 
only one thing m common, — all of them rest on oral tradi- 
tions, which aro hundreds of yeais oldei than tho earliest 
form of the written Targums now m oui hands We 
enumerate them accoidmg to Biblical order, although that 
is not nocessanly tho chronological order in which they 
wore cither composed 01 committed to writing 

I. The Pentateuch — (a) Tlieio is a complete Taigum. known as 
Onhclos bVpJIK. DlVpJN, Dl^pAN). The poison and 

oven tlio uarao of Onkolos have boon lor tho last tlnoo hundred 
yoais a crux a iticox um 

According to tho Babylonian Talmud, Mctjxl , 3 re, “ Onkolos (son 
of Calomcus, Gift , 506, or of Galonymus, 'fib Zax , 11a), the pio- 
solyto, composod tho Targum on tho PonLatoueh (WOK) out of tho 
mouth of It Eh'ozor and R Yohoshua',” wire taught m tho 1st and 
2d centimes In tho Jerusalem Talmud, Meg , l 9, tho same thing 
is u>l tiled on tho same authorities, and almost m tho samo voids, 
ol tho proselyte Aqiulu (Akylas) of Pontus, whoso Greek vcision 
of tho Bihlo was much used by Giock-. speaking Jows down to tho 
time of Justinian {Nov. , p\lvi cap l). a Thoic aio ollioi parallels 
botwoon what Toscphto and tho Babylonian Talmud toll oE Onkolos 
and what tho J erusalom Talmud and tho Muliash toll of Aquila 
Both throw tlioir idolatrous rnhoritaueo into tho Doad Boa (Tos , 
JJnnai, vi 12 , T Y , J)cmai , vi. 10), and both havo connexions until 
Roman emperors, Onkolos being .si.sler’a son of Titus {Gittm, 506), 
and Aipula of Hadrian {Midi'. Tanh., Mishpalim ; see, also, lor 
Onkolos, 'Ah. A., lias, and for Aipula, ’s connexion with, lladimn, T. 
Y., /lag,, li 1; Ahem Bab , xxx. ; itpiplnmius, Be. Mens ct Pond 
xiv. sq ) Prom these facts some (see N. Adlor, Netlunah luggex , 
m tho Vilna Pent , 1871, Intiod.) still arguo that Onkolos is but 
another name for Aipula, aud that tho Greek translator also wrote 
our Ttirgmn, This view was long ago lofutod by It 'Azaryah do’ 
Rossi, 8 and rs quite untenable It is mcrodiblo that Aquila or any 
other Gieek could havo had tho mastery of Aramaic and of tradi- 
tional loro as well as of Hebrew which tho Targmn displays, and 
tho phrase of T. Y ,,'Mcyil . , i. 9, “ an untutored parson picked out for 
thorn Ax nmaio from tho Grook,” is eputo inapplicable to Onkolos, 
and ought to bo taken as referring to tho Pealuto Synae, which is 
admittedly dependent on tho LXX. In a Jewish writing “for 
1110111” — sot absolutely — means “ Cor the (Jims Bans.” Tho viow 
now ucooplod by most critics is that the word Onlcelos is a 
Babylonian corruption of Akylas, hut that tho name “Tin gum 
Onkolos ” originally meant no more than “ Taigum m tho stylo ol 
Aipula,” x.e., bearing to llio floor Palestinian Targums a similar 
rotation to that of Aipula’s version to tho Meptungmt 4 * * * On this 
view llioro never was a real person called Onkolos. But how Akylas 
(D^pJJ; in Per. Mab,, i. middle, Dl^pK or |^p«, i.e., J^'p«) 
could bo corrupted into Onkolos has not boon satisfactorily ex- 
plained , and, besides tho traditions about Onkolos which resemble 
what is known abouL Aipula, there aro others, dud those older than 


1 In Yemen the Targum is publicly recited to this day, and, strange 
to say, by boys of nmo years of ago or so in turn. Boo J. Saplm, 
Jibe, xi Aappir, i. (By ok, 1800, 8vo) loaves C36, (31a. Snpliir once told 
the present writer that a youth, eighteen years of age {ut supi'a, 016), 
who carried his travelling-bag and served as Ins guide over tho 
mountains, Said, i.e., So'adyali, byname and a shoemaker by tiado, 

could translate to him in Aramaic from memory any passage Saphir 
recited m Hebrew 

3 Bor the connexion of Aquila with R. Eli'ozer and R Yehoshua', see 
also Beresh, Jiab., Ixx. ; JJemidh Bab., vln. end; Kohel. Rah., vii. 8. 

8 I.e., “rain llaaduminim.” The Admnmim aro supposed to bo 
one of the foui noble families carried to Rome by Titus. 

4 Tho Jerusalem Talmud repeatedly cites Aquila’s renderings and 
never names Onkelos. But it does show acquaintance with renderings 

found in Onkelos (a.g., Megil ,, iv. 11 , of. Onk. on Exod. xxxii 35) 

In the Midrash Rabbcih, besulos many citations from Aquila, we find 

on© of Onlcelos by name (in Bern. R., ix, in fine ; Onk. onDeut. xxxii. 

24) and various allusions (without name) to renderings found in him. 
He is also cited byname in the Palestinian Pireke de-R. Eli' ezer, xxxvui. 
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eitliei Gcxxutx a, which have no such lesemblance, and assign to linn 
an eailiei date, associating him with R Gamliel the eldei, the 
teachei of St Paul ( Toscphto, Shab , vn [viu ] 1 8 , Hag , m 2, 3 , 
Kcl Bab Bath , u. 4 , J hkv , vi 3 , Talmud 13 , 'Ab Zax , 11a , 
Mas Scxxiah , viu lint ) The Zohar (in leaf 73a of the small ed ) 
ascubes his being cnemncised to Hillel (R Gamliel’s giandfathei) 
aud Sliammai These notices, it is true, do not speak ol Onkelos as 
ataigumist, and, indeed, the Targum being a lepiesentative piece 
of the oial law was ceittunly not wntten down, puvate notes {xxwgil- 
loth sethax im) excepted, befoie the Mishnah, Tosephto, &c , % e , till 
about the end ol tho 6tli or the beginning of the 7th century But 
in the opinion of the piesent wutei this need not pievent ns fiom 
lecogni/mg Onkelos as a collector and compiler of oial Targum m 
the 1st centuiy As legaids tho name, it may be suggested that 
Onkelos is a deliberate poi version of Evangelus, a Greek proper 
name which exactly translates tho Jewish (and especially Babylon - 
lan-Jewisli) name Mebassei As tho Clmstian wntings aie called 
Avexi (iniquity, idolatiy), and as tho pie-Mishnic teachei R. Men* 
calls the gospel ( cvangelioxi ) oxigillayoxi (iniquity of the loll; T. B , 
AJidb , leaf 116, Amst ed of 1645), oi, by inversion, gilyon-aven 
(loll of iniquity), the name Evangelus, which suggested associations 
with the gospel, might be perveited into Onkelos quasi On-koles 
(iniquity ot disgrace) And, while a Babylonian Jew coming to 
Palestine nnglit hud it convenient to translate his Hebiewname into 
Evangelus, this good Gieelc name was enough to suggest in. aftei 
times that ho was of heathen ongm and so to facilitate the con- 
fusion with Aquila The idiom of the Taigum Onkelos, which is 
held to bo Palestinian with some Babylonian features, points to 
Babylonia as tlio couuliy of its final ledactov, if to Palestine as 
its source. It must bo remembeied that Hillel and other great 
fountains of Palestinian learning were of Babylonian origin e 
(£) Ccitain Taigunuc fragments on tho Pentateuch go undei the 
name of Tax gum Ycxushalxxn, or, ratliei, Palestinian Targum 
Thoso aro tho lemains of a much laiger Jcxusalcxn Tax gum, onco 
cuneut m Palcstmo But, tho Palestinian rabbis not having 
appioved of it, pciliaps because it accoided m vanous of its 
mtcrpietations and phrases with interpretations and phrases to 


5 Bibliography of the Targum DlbpJEK — (A) Tlieio are veiy fine 
MSS ot this Taigum at Panna, Oxfoid, Cambudgo (Dd. 11, 26, 
Add. 416, 1053), the British Museum, Kissmgeu (Rabbm Bamberger), 
&c. (B) A Massomtli on oiu Taigum by an anonymous authoi, 

wlio must have lived m ot bafoia the 12th centuiy, lias been pub- 
lished — (1) by Lur/atto {Osar Nchxnad, iv.); (2) by Adler (Vilna 
edition of tho Pentateuch of 1874) ; and (3) by Beilmei (with a 
German translation, &c., Leipsic, 1877, 8vo) (C) Leading editions 
— (1) Bologna, 1482, editio pnneeps, without vowel points ; (2) the 
Camplutousmn polyglott , (3) the Bombeig Rabbinic Bible of 1517, 
(4) Sabbionota, 1557, lOmo (icpunted, not without mistakes, at 
Berlin, 1884, imp, 8vo) , and (6) Yilim edition of the Pentateuch of 
1874, the Targum being pointed aocoidmg to a Bodleian MS (Canon 
Orient 91) (D) Translations — ( a ) into Latin — (1) by Alphousus 

Zamoieusis {Polygl , 1517, &c, ), (2) by P Fagms (Strasburg, 1546, 
iolio) ; {lx) into English by Etliendge {Targums, London, 1862-65, 
8vo). (E) Commentanos, all m Hebiew — (1) Pathshegen, by an 

anonymous Provencal rabbi of the 12th century (see Mahzor), m 
the Vilna Pentateuch ol 1874; (2) by R Moidelchai b, Naplitali 
(Amsteidam, 1671-77, fol ) , (3) Lehem Vcsixnlah (double commentary) 
by It. Benaiyyon Boikowitz (Yilna, 1846-56), (4) by Ur Nathan 
M. Adlor (Vilua Poulateucli of 1874, ut suyxa) (F) Other, litera- 
ture (also for tlio other Targums). — (a) m Hebiew — Mcor 'Enayixn, 
by R. 'Azaryali in. Haadunnnun (cheapest and best edition, Yilna, 
1863, Mine Targuxno, by It Y. Beilin or Pick (Bieslau, 1851, 4to) ; 
Oheb Qcr, by S L Luzratto (Vienna, 1830) ; 'Oteh Or, by the before- 
named B. Berkovmlz (Yilna, 1843) ; Iggereth Zhlhoreth, by R. Z. II. 
Xlayyutli (Clinjes), ed, Brull, Presbnrg (1853, 8vo) , Rap opart, 'Jireih 
MUlixi, (Prague, 1852, 4to) ; Lowy, BxWcoreik llaitahnud, i. (Vienna, 
1863, 8vo), (b) m Lalm — Menu us, MxercitcUioxics, n. vui. 6 (Pans, 
1660), Winer, DeOxiLeloso (Leipsic, 1820, 4to), R. Anger, Be Oxxkelo 
(Leipsic, 1845-46) , (c) m Gorman — Zunz, Gotlesd Voxtritge (Berlin, 
1832) ; Geiger, UrschrAt (Bieslau, 1857) , Hamburger, Real-Encxj- 
UoptLdie, Targum Onlelos, by Dr A, Berliner (Berlin, 1884, imp. 
8vo). On this woilc, see NoLdelce, m Zuuicke’s CentraM , 1884, 
No. 39, and Lagarde in GOtt. Gel Anzeig , November 1886 (No. 22) ; 
{d) in English E. L outsell, m his Literary Remains — to be used 
with caution (G) Lexicons to this and other Targums —(1) as for 
the Talmucls and Mulrashim, so also for the Targum, R Nathan 
b. YehieTs 'AruTeh (see Talmud, p. 37, note 7) stands first, (2) next 
to it is Elias Levita’s Meihurgeman (Isny, 1641, fob); (3) Buxtorf’s 
Lexicon Ckaldaicum , Talxnudicum, et Rabbmicuxn (cheap and new, 
though by no means best, edition, Leipsic, 1869-75); (4) Levy’s 
Chald, Wbrtex'b (1866-68) ; (5) Jastrow’s Dictioxiary, l. (New York, 
1886). (H) Grammars — (1) Juda Jeitteles’s Mebo Hallaslmi (Prague, 
1818, 4lo) , (2) Blucher’s Marpe Leshoxi Araxnxm (Vienna, 1838) ; 
(3) Fiirst’s Lehrgeb. cl. Aram Idioms (Leipsic, 1855) J (4) Lemer’s 
DikduJc Lashon Aramxxvith (Warsaw, 1876) , all in 8vo. 
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be found in the Gospels , 1 it gradually lost its authority and the 
greater portion of its ouginal matter, and is now in our hands 
what it is It eoifcainly novel was part of the T Oiikelos, nor uns 
the T Oiikdos part of it, though the two aio closely i elated As 
legards its age, several oi the pieces founeily found m it (now m 
T Yonaihan) weie m the 2 d and 3d centimes distinctly quoted 2 
with disappi obation But like Onlcclos it cannot have been wntten 
clown "befoie the M'bshnah and otliei parts ot the oial Lav, 3 

( 7 ) The Tat gum- Yonathan, 01 T. of Jonathan, on the Pentateuch 
is also Palestinian. This Taigum was no doubt undertaken, as Di 
Bacher has shown {Z D M G , xxvm p 69), to combiuo the Jlnest 
paits of what oaily T Onhclos and T Ycrushahm contained Tins 
attempt could not have been made without both these Targums 
lying m writing befoie the eompilei of the thud Targum The 
Targum Yonathan 011 tlic Pentateuch is a pioduet, at the eailiest, 
of the 7 tli century, to wlueh conclusion internal evideneo also 
points 4 * 6 The author is, of coxuso, not the Yonathan b 'ILsnel, 
principal of the eighty disciples of Ilillel (T. B , SuUcah, 28a), 
who, accoidmg to T. Bab , Megill , 3a, composed a Targum on the 
Prophets from the traditions oi I-Iaggai, Zeehanali, and Malaelu a 

II. Targum Yonathan on the Prophets —It has been known fiom 
eaily quotations, as fiom Rasiii (q v.) and others, but notably fiom 
Kimhi (g v ), that, m addition to the complete extant Taigum on 
the Piopliets, tlicio existed othei Targums 01 fiagtnonis oi them. 
These are now known fiom the marginal additions to the Roucli- 
liman Codex of the Targum on the Prophets published by Lagaulo 
(Leipaic, 1872), and have been discussed by Bacliei (ut sup.) As 
regards the complete Taigum on tlio Prophets, no nnstalco can bo 
gieatei than to believe that Rub Yosopli, a teacher of tlio 3d 
and 4th centimes, and head of the academy of Piimbaditlia (see 
Kabbah), was the author of this Taigum m whole or m pait Tins 
mistake lias its ongm in the lepeatod phrase of tlio Babylonian Tal- 
mud, fc]DP m DmilDTS (“ as ltab Yosopli targunu/os”) , but then a 
similar phrase exists with regard to ltab Shcshetli, ntPtP ill DnJWID 
(“ as Rab Shcsheth b taignmuos ”). And 111 like manner tho expres- 
sion p '’£>71 Pi DTD (“as we targmnuo ”) is of iiequeut occurrence In 
tins last instance tho avoids mean “ as wo are m tho habit oi 
translating certain passages m Holy "Wat according to a Taigum 
we lmvo iceoivcd." As applied to Rub Yoseph and ltab Slvoslioth 
tho phraso may certainly mean moio and yet not imply that those 
teachers woio 111 any nay authors of tho Targum ou tlio Law, tho 
Prophets, oi Ifagiugraplui. Rab Yosopli and Kab Slioslioth vreio 
both blind, and as such woro not allowed to quote in ex to iso tho 
wrxtton word of tlio Law, which it was foi bidden to iccito oially. 
They thcroforo comnuitoil to memory tho oial Targum, and so w*n*, 
of course, appealed to as Taiguimo authontios, &e . 7 Tlmt Rah 
Yosopli was not tho author of the Targum on tho lhophots will be 
cloaily seen from tlio following Talmudic* passage (B , Jf/eytllak, 8 «; 
Mo'cd JCalan, 28/0 — “ Worn it not for tlio Taigum of that verse 
IZochai. xn. Ill I should not know tho meaning of tho jnophot.” 
Thus vorso is from the last but one of all tho Prophots;” and %ve 
sec that Rab Yosoph must lmvo had tho Targum on the Piophot.s 
before him. I 11 tlio opinion of the present writer thus Targum was 
composed by Yonathan ; and, not being on books of the Law, there 
was no reason why it should not havo been there and thou written 

1 Bee T. Yor, , Berdkhoth, v. 3, and compare with it Luke vi. 30. 

Compare Berliner, nt supra , pp. Sf>, 80. 

3 Compare hurt nolo. 

8 Bibliography of the Targum Ycrushalmt an the Pentateuch. — (A) 
There is a MS. of this Targum preserved m the Vatican library (cecoxl.). 
(B) Tho ilr.st edition of this Targum ism tho so-called Christian Uabblmo 
Bible of 1517. It is to bo found also m most polygloll and Rabbinic, 
Bibles, including tho Polish editions ( Warsaw, kv , ). (t !) TiamlaUons : 
— (a) Latin — (1) by Taylor iw (London, 1(540, 4to) ; (2) by Chevalier 
(in the Polyglott , London, 1 053-57). (ft) In English by Klbondgo ( Tar- 
gum, London, 1802-05, 8 vo), (D) Tliero are two commentaries ou 

this Targum in Hebrew :—■(!) by It. David b. Ya'akob (Prague, 1009, 
4fco); (2) by It. Morddilim b, Naphtah (Amstordam, 1071-77, fob). 

4 Bee our Taigum on (Ion. xxi. 21, where Mohammed’s ill st wife 

(Khadltlja) and then- youngest daughter (Fatima) are mentioned by 
name, 

6 Bibliography — (A) There certainly exists, somewhere in Italy, a 
MS. of this Targum, although tho owner is at present unknown. (B) 
This Targum appeared for tho first time in the Pentateuch edition of 
Venice (1690-91, 8 vo), (O) Translations , — («) Latin by Chevalier 

(London, 1653-57); (ft) in English by Etheridge (op. cit.). (D) Com- 
mentaries: — (1) by It. David b. Ya'akob (Prague, 1009, 4l<>); (2) by 
R. Mordekhai L Naphtali (Am at, 1071-77, fol.); (3) by an anony- 
mous author in the Warsaw edition, 

6 In tho editions before us (T, J?., &tah, 48ft) YosepK stands on tho 
margin instead of Shcsheth ; but in the edition beforo It. ‘Azarynh m 
Ilaatlumraim the reading was absolutely Shesheth ; boo Meor * Jinayim , 
cap. xlv. 

7 See Tosaphoth on 73, Kam. , loaf 2a, catcliword DPiruyBL 

8 This is by no means au isolated phrase ; in T. B., Synhedrin, 9ib, 

a. similar one occurs, referring to Isa, vlih 6 , 
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down 9 Although the traditions it embodies camo ongmally fiom 
Babylonia and returned to Babylonia, its language has yet a moio 
niaikod colouung of the Palestinian idiom than tlmt of Onkelo.s, 
because it was not studied so much and tliciefoio not so much 
modified and mteipolatod Some of the Agadoih ocean mg in 
tins Taigum aie ascubed m the Talmud and Midiaslt lo laloi 
men, but this is no conclusive aigimient against an eaily daio It 
can be shown that many laws and sayings supposed to be of tho 
2d, 3d, and 4tli centimes of tho Cln 1 sl 1 a .11 eia aie actually of pio- 
Chustian times, and, indeed, certain explanations, iigmcs of 
speech, &e , had been, so to say, Boating m the air foi mi tunes. 

I Ceitam passages 111 tlio Septuagmt contain Agadotli winch 10 - 
| appeal, seemingly foi the Just time, in tlio Talmudic literature 
The Piopliets themselves know Agadotli which only icappeai 111 
1 what aie believed to bo lato Midiashnn (comp., c g , Isaiah xxix 
22 with T B, Synfi , 195 , Isa. \xx 26 with Taigum on .fudges 
v 31, Be?. Bab , xn , EacIc. xxu. 24, &o., with Per. Jlah , xxxm ) 10 
III Taigum on the JIagiogi apha — No aut hoi’s name is attached 
to this Taigum in wdiolo or m pait. Tho Psalms must have had 
one 11 or two 12 Taigums , tlio book of Pioveihs at least two , 38 tho 
book of Job at least three 11 Them must have been two Taigums on 
Canticles , 10 Ruth , 10 Ecclesiastes , 17 and Esthei/ 8 and ]nohah)y tliccn 
on Lamentations , 10 the eailiest of winch was, no doubt, simultane- 
ously coming into existence with the eailiest cm tho hook of Job 
For Ezra- Nehei mall no Taigum exists Daniel only in part wanted 
a Taigum, and it is supposed to havo had one , a0 and tho hooks 
(01 lather tlio book) oi Cluomeles lm\o 11 by 110 means lato one, Ji 
although it is not by Unh Yosopli, oi tlio 4th eentniy . 23 


9 Boo, however, vol x\i p 618. 

10 Ihblwgutphy —(A) Them are M BS. of the Tin gum cm the Piophol s 
m tho Bodleian (Opp Add., 4to, 75 and 76, Uu 4 and Kcmmentt 
5) (B) Tho dullest edition is m the Rabbi tun Bible of 1517. {(') 

'I’ran.slations .—(<«) m Latin — (1) by Alpbonsus EanmmiMs (reused by 
Anas Mont, anus and attevwaids by Cleueus), (2) .icnemlah, by 
Glusluius, 1023; (3) M 11101 Piopliets, by Mei'cents, 1559, TmneHmx, 
15(57, mid Figueiro, 1(515; (1) llosca, Joel, and Amos, by <,*umquar- 
boreus, 1556, (5) Obadmli, by Bcdwell, 1601, and Louhdeu, 165(5 ; 
(ft) ni English — Ismail, by Pauli (London, 1871, Hvo). (D) Besides 
tho genenU literaturu mentioned uncic'i “ Ou lotos ” (tnjtne), we must 
mention Frank el, Zum Taigum dor Bi ophoten (Jircslau, 1872, dto), 
wbielv must bo used with eaution. 

J- 1 Hoe T. B., JMci/ilUth, iilct, uml also Rmhi c»n ’I 1 . B., Tiittmih, lent 
18rt. Zitn/ is gieally nuslakeii when lie sms {Hath Vurir., p. ()i) that 
tho Taigums cm Psalms, Job, and Proven bs have one' and the same 
linguistic ebftiaetei. The Targum on Picnorbs ts almost tutu* Kynue. 

12 Hee the Targum itself on Psalm Ixxvi. 11. 

13 Tlieio, no doubt, existed another Taigum on this book, nldoi Ilian 
that now in our hands; see Bn Bab., xcm. 

14 See the extant Taigum 011 Jobxxiv. 19, and. comp, note 19 w/ru. 

10 Hon U. Eat ban b. Ycluel’s ' Audit, u.x. N'DT'D. A “ Yetushalmi 

Taigum” piesuppcwes at least one other 

18 Tim Taigum on tho Fm> Alegillolh bus all one cbaiactcr, and lx 
Iheretoie wholly Verushahm. 

37 Tim Taigum itseli lcpeutedly »j note's nnothei Targum. 

38 Heo Kashi on T. U., Mcgtlluh , leaf l«/», eatchword TDf . We 
havo still two Targums on Esther, )t ought to hn mentioned here 
that in tho post-Talmudio MivtsekkHh Saphenm, xiii. 6, an Amimtic 
tiaiiHlftlion of Esther ni. 1 ts given with the Inti odue. lory words j 
D2nn ^D)' 31 (“ Uah Y<wephtaigimu/ed ”). This Hortunvhat Umgtby 
translation is found (tlio cpiotatmu from the Targum cm Proverbs 
excepted) almost verbatim in the* Targum Blind m toe. 

19 Tho book of Lamentations, ami consequently a Targum thereon, 
was no doubt used along willi the book of Job and tho Tnrgnm 
thereon, by mourners. Beo HelulIei-H/messy, Catalogue, i. p. 27. 

20 Beo Munk, “ Notice Kur Haudia *’ (( ’uheii, La Ihhht • /■mb', Paris, 
1838), p. 159. His ingenious retina ks are scarcely borne atit by Fact. 

21 From a lato namo oceumng in a book no csmcIuHions must bn 
drawn, as isolated words may bo a merit interpolation. The Internal 
diameter of a work must deride tho ago in which it wn« enmpONed. 

22 Bibliography. — (A) There are MBB, of tho Targum (1) mi til© 

Pnalms, in Parma (Do Rossi, 31, 82, 782) mid PartK (110); (2) on 
Proverbs, ni Parma (31, 82) and Paris (ns befoie) ; (3) on Job, in 
Parma (31, 32) and Puns (as before) ; (*l) on tho Five Megiltotb, 
in tho Court Library of Vienna (xxlx. ), Parma (31, 32), tlm Bod- 
leian (Uii 1 , 44), Cambridge) (Add., 48 ( 5 ); and ( 5 ) on Chronielew in 
tho Vatican (Urb, i.), tlio Erfurt miiusterinl library, Cambri«lgo (E 
6 , 9), and tho Bodleian (Uri 35, 36). (») The aarlie«fc editioim of tho 

Targum on tho liagiographa (except cm Daniel, E/.ra-Ne!uuuiuh, and 
Chronicles) arc tho Rabbinic Biblw, and on DJironiclo# tboao of 1(380-83 
by Bock and 1714 by Wilkins. (O) Tmuslations («) in Hebrew— 
tho Targum. Bhmi — (1) J^eshtm SStthuh (Const., 1732), auri (2) Path- 
shegen hahhethab (AmaL, 1770, repr. at Czamowit*;, 1888),— all 8vo; 
(6) in Latin — (1) on tho Bunlnm, l>y Aug, JustiulanuH, and again by 
Arias Montanua ; (2) on ITovorba, by Alphonsua TSiwnomnal# ; (3) on 
Job, by tho same; (4) on Canticle*, by tho name, and again by 
Bchrockenfueha (Basel, 1568, 8vo) ; (6) on Rath, by Arias Mou tanas. 
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Statc of Text — Tlie Targum text is, taken as a whole, in a veiy 
coirupt state The causes of this conuption aie many, but chiefly 
the following — (1) mistakes oidmauly made by scribes thiougli 
caielessness, 01 ignoiance, 01 both , (2) the Taigums had passed 
fiom ccntuiy to contuiy ami fiom countiy to conntiy without 
having been wiitten down , (3) when mitten down they weie piob 
ably not piovided with vowel points at once , (4) when piovidod 
with vowel-pomts most of them were iiist piovided with Babylonian 
(oi Assynan), which aftonv.il da woie changed into Palestinian ones , 
this change was a fertile source of fiesli mistakes , (5) the loss of 
the geneial knowledge ot the Taigumic idiom contingent on the 
decline and final fall of the institution of publicly lecitmg the 
Taigutn was an additional sonico fiom which mistakes aiose , (6) 
coujectui.il emendations coutubutcd tlieir quota to the conuption 
of the text , (7) Buxtoif's emeudatious founded on the diction of 
the Biblical Targum (as suggested m the JTethnrgcman) aio a gioss 
mistake, inasmuch as they lack the cntieism of history , (8) 
printer s’ mistakes, increasing in evoiy new edition, have all hut 
ruined the text The lemedies lot this conuption aie — (1) good 
Targum MSS in pnvate hands and public libianes, notably in 
Italy, Germany, and England , (2) Tftigum MSS , accoidmg to the 
Babylomco Assyrian system of punctuation, chiefly preserved in 
South Arabia, Russia, and England ; (3) some eaily and com- 
paiativoly good printed editions , (4) the Massoi cth of tlie Targum. 

Value of tJbo Taujums — The idea so long entertained, even by 
the learned, that these old versions w T eio valuable chiefly as guides 
to the original readings of the sacred text must ho given up All 
of thorn contain mmo or less, whether visiblo at first sight or not, 
ceitam paraphrastic elements, which give no absolute security lor 
the exact leading ot tlie pristine Hebrew text But besides then 
importance as linguistic monuments they liavo the highest value 
as historical reeoids — (1) of the exegesis which ohtaiued at the 
tune of then* composition, and (2) ot the then current mannois, 
thoughts, and aspirations both ot the Jews and of the sui rounding 
nations 1 (S M S.-S.) 

TAltlFA, a seaport of Spam, m tho province of Cadiz, 
at tlie extreme south point of tlie Ponmaula, 59 miles south- 
east from Cadiz and (by land) 21 miles west south-west 
fiom Gibraltar. Tho town is nearly quadrangular, with 
narrow crooked streets, and is still sunounded by its old 
Moorish walls. On its oast side, just within those, stands 
tho alcazar. Tlie rocky island in front of tho town, con 
nooted with tho mainland by a causeway, is strongly forti 
fiod, and m some sense commands tho Strait of Gibraltar 
It has a lighthouse, 135 feet high, which has a range of 
30 miles. The population within the municipal limits was 
12,23d in 1877. Anchovy and tunny fishing is carried 
on, and there is some coasting trade. Tho manufactures 
{leather and earthenware) are unimportant. Tbe oranges 
of Tanfa are famed for thoir swootnoss. 

Tori fa is tlie Julia Joza of Strabo, between Gados and Belon, 
wlnoli, according to that wiitor, was colonized by Romans and tho 
removed inhabitants of Eolis m Mauietania Tingitana Tho 
Julia Transducla or Tjaducta of corns and of Ptolemy appeals to 
be tho same place Its piosont namo (Arabic Jazhat Tarlf) is 
douvud from Tarlf, the forerunner of Taiik (soo vol. xvi. p. 573). 
After a long sioge it was taken from tho Moois m 1292 by Sanclio 
IV of Castile, who entrusted i t to tho keeping of Alonzo Per ez 
Quinquarborous (Paris, 1556, 4to), Morcorus (Pans, 1564-66 ; revised 
1657); (6) on Lamentations, by Alph. 55am., by Qrunquarboreus 
(Pans, 1549, 4. to), by Gliislorus (Leyd., 1623, fol.), and again by 
TnyleruB (Bond, 1651, 4to) ; on Ecclesiastes, by Ar. Mont , by 
Scln’ockonfucliR (Basel, 1565, 8vo), and again by Costas (Leyden, 
1554, 4to); (7) on Esther, by Ar, Mont, (1572, folio), (8) Chronicles 
by Beck from tho Erfurt MS, (imperfect, Augsb,, 1680-88), and by 
Wilkins from tlie Cambridge MS. (Anist. 1715); (e) in German — 

(1) on the Five MogiUotli, by It Ya'akoli b. Sliomuel (Broisgau, 1584, 
4to), (2) on tlie Targum Sheni, by David Ottensosser (Sulzbacb, 
1820, 8vo), (D) Commentaries: — (a) in Hebrew — (1) on the Targum 
of the Five Megilloth, by Jt. Elyal«:im Rothenburg (Prague, 1618) ; 

(2) on Esther alone, by R Shomuel Makslmn (Piague, 1001, 4to); 
(8) on tho same Targum, by R. David b. Yehudah, Melammed (Cracow, 
1644, 4fco) ; on the Targum Sheni, by R, David b. Ya'akob (Prague, 
1609, 4to) ; ( b ) in Spanish — on Canticles, by R. Moslieh Lauiado 
(Venice, 1619, 4to). 

1 R, Yehudah Ibn Koreisli fully understood the value of the 
Taigums, See his interesting epistle, addressed to the Jewish com- 
munity of Fez, published at Pans (1857, 8vo), under the name of 
JSpislola de Studii Targum Utihtate. A. translation of the intro 
duetory pait (by Wetzstein) is given in the L, JD, O., ui, col. 22 
(reprinted by Dr Berliner, T. O., p. 168 sg , ). Ibn Koreish belonged 
to the 9th century, and not, as Berliner says, to the 10th or 11th ; 
nor was he a Kaiaite as Graetz (v. p. 293) half believes. 
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de Guzman , tlie heroic defence by the lattei, com.mem.oi ated m 
tli Romancer 0 , earned foi linn the name of Guzman “el Bueno ” 
It was m the defence of Tanfa that Alfonso XI gained the battle 
of Salado, a slioit distance to the westwaid, m 1340 The place 
was successfully defended against the Fierrcli by Gough m 1812 

TARN, a department of southern France, foimed m 
1790 of the three dioceses of Albi, Ca&tres, and Laiaui, 
all belonging to the province of Languedoc, lies between 
42° 23' and 44° 12 ' N lat and 1° 32' and 2° 56' E 
long It is bounded N and E by Aveyron, S E. by 
Hdrault, S. by Aude, S W and W by TIaute-Garonne, 
N W by Tarn et Garonne The slope of the department 
is fiom east to west, and its general character is moun- 
tainous or hilly; its tliiee principal langes, the Mountains 
of Lacaune (peak of Montalet, 4154 feet), tlie Sidobre, and 
the Montague Noire, belonging to the Cevennes, lie on the 
south east. The stony and wind-blown slopes of the fiist- 
named are used for pasturage. The highest point of the 
range and of the department is the Pic de Montalet (4154 
feet) , several othei summits are not much short of this. 
The gramte-strewn plateaus of the Sidobie, from 1600 to 
2000 feet high, sepaiate the valley of the Agofft fiom 
that ot the Thore The Montague Noire derives its name 
from the forests on its northern slopo, and some of its 
peaks are fiom 3000 to 3500 feet high The limestone 
and sandstone foot hills are clothed with vines and fruit 
trees, and are broken by deeji alluvial valleys of extia- 
ordinary fertility With the exception of a small portion 
of tlie Montagno Noire, which drains into the Ande, the 
whole department belongs to the basin of the Garonne, 
— mdeod, if the rivulet Giron be excepted, to that of the 
Tai n, which flows m a westerly direction past Albi, Gaillac, 
Lisle, and Rabastons, receiving on the left the Agoftt at 
St Sulpico. Northern Tarn is drained by the Aveyrou 
and its tributary the Viaur Tho eastern portion of the 
department has tlie climate of Auvergne, the severest m 
Franco, bub that of the plain is Gnondin. At Albi the 
mean temperature is 55°, and the rainfall 29 5 inches 
Tho population of the department m 1886 was 358,757. 

Of tlie total area of 2217 square miles, or 1,418,969 acies, them 
are 887,709 acies of aiablo land, 118,071 of meadows, 118,984 of 
vineyards, 186,594 under wood, and 52,408 of moorland By last 
returns thcio wore 11,360 hoises, 3280 mules, 5430 asses, 20,550 
bulls and oxon, 53,900 cows and heileis, 13,240 calvos, 455,500 
slioep (wool-clip in 1878 1209 tons), 87,700 pigs, 5350 goats, and 
17,190 boe-luves. In 1878 37 tons 14 ewt of silk cocoons were pro 
ducod. Oxen and sheep are fattened, ewes’ milk cheese like that 
of Roquefort is made; and gocso and turlcoys are reamd. The 
crops in 1881 wore — wheat, 8,429,112 bushels; moslm, 53,113, 
rye, 1,371,040 , bailey, 37,730, buckwheat, 8448, maize and millet, 
1,566,873, oats, 538,422; potatoes, 2,554,860, dry vegetables, 
374,715; chestnuts, 268,125, beetroot, 196,625, 782 tons of hemp ; 
476 of flax; 9,676,476 gallons of wine (only half the quantity of 
tho previous year, owing to tho phylloxera) Both common and 
good table wines aro pioducod 

Tho mineral products include maiblo, porphyry, graruto, lime, 
manganese, sulphate of baryta, alum, non, ligmto, and tourmaline 
In 1881 335,430 tons of coal woie taken from seven pits, and other 
nunos aro about to bo opened Theie aro iron, alkaline, thermal, 
and carbonate of lime spimgs. Tho chief centre for the manu- 
facture of woollen stuffs (in 1876 287 mills, 6457 workmen, and 
98,615 spindles) and for wool-spinning and weaving (4893 machine 
and hand looms) is at Mazamet {q v.), but all sorts of woollen and 
cotton stuffs are produced in other localities. Other industrial 
products aro woollen hosiery, cotton, silk, and linen thread, 
morocco, hats, earthenware, glass, soap , and there are tanneries, 
distilleries, flour-mills, breweries, dye-works, sawmills, printing- 
works, and numerous limekilns In 1881 929 tons of steel and 
1947 tons of iron of vauous lands were produced. The Tarn is 
navigable for 43 miles, there aro 208 miles of national roads, 4274 
of other roads, and 120 of railway, Tho department forms tho 
diocese of Albi, and belongs to tho 16th corps d’armde (Montpellier), 
and the court of appeal is at Toulouse. Tho clief-lieu is Albi 
There are 4 auondiseements (Albi, Castres, Gaillac, Lavaur), 35 
cantons, and 318 communes. 

TARN-ET-GARONNE, a department of south-western 
France, was formed in 1808 of districts formerly belonging 
to Guienne and Gascony (Quorcy, Lomagne, Armagnac, 
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Ronergue, Agenais), with the addition of a small piece of 
Languedoc From 1790 to 1808 it "was divided between 
the depaitments of Lot, Haute-Garonne, Tarn, Aveyron, 
Gets, and Lot-et-Gaionne. Lying between 43° 47' and 
41° 25' 1ST lat and 0 n 55' and 1° 58' E long , it is bounded 
on the 1ST by Lot, on the E by Aveyron, on the S by 
Tam and Haute-Gaionne, and on the W. by Gers and 
Lot-et-Gaionne The Gaionne and its tributary the Tarn 
unite a few miles below Mois&ac, and separate the elevated 
lands to the north, winch belong to the Ce venues and 
the central plateau, from those to the south, which aie a 
continuation of the plateau of Lannomczan The principal 
tributary of the Tara on the right is the Aveyion, the 
affluents of which mu through remarkably paiallel valleys 
from north-east to south-west. The general slope of the 
department is from east to west; the highest point (1634 
feet) is on the border of Aveyron, the lowest (164 feet) 
where the Garonne leaves it The winter temperature 
is 37° F,, that of spring and autumn 54° F., and that 
of summer 72° F Earn falls seldom, but heavily, espe- 
cially m spring, the annual rainfall being 28 ‘9 inches 

Of a total aioa of about 1136 squaio miles, oi 919,265 acres, 
arable land occupies 552,708 acres, meadows and grass 45,073, 
viuoyauls 102,819, woods 115,129, moorland and pasturage 41,819 
The returns m 1883 showed 2,167,000 bushels of wheat, 35,0(32 of 
nioslm, 62,975 of lyo, 77,000 of barley, 2,722,500 of oats, 759,000 
oi maize, 1,867,250 of potatoes, 35,468 tons ot beetroot, 172 tons 
8 cwt. of colza seed, 399 tons of hemp, 394 tons of (lax, 250,788 
tons of fodder, 12 tons 15 cwt. of sillc cocoons, 20,048,380 gallons 
of wine. Tho liva stock in 1881 included 14,336 horses, 1680 
mules, 2120 a&sos, 89,295 cattle of vauons descriptions, 116,349 
sheep, 135S goals, 32,375 pigs ; 6347 beehives gavo 25 tons 13 cwt. 
of lioncy and 8 tons 2 cwt oi wax. Tlioio aro 57 rmiunes, employ- 
ing 426 wenkmeu, whoio phosphates of luno, lithographic stono, 
freestone, pottois’ clay, gypsum, and schist for slating aro worked, 
as mo also iron and copper. The nianufacLuniig imlusLvy is icpio- 
soutod by iLour-imlls, various kinds of silk-mills (1317 workmen), 
and niauufaotoiicH of linen, wool, and paper Much fruit is grown, 
and tho principal exports aro flush fuui, wine, Jlonr, phosphides, 
lithographic stone Thoro mo 83 miles of waterway, including 48 of 
canal, 166 miles oi national loads, 3515 ol other loads, 127 of rail 
way lines, tiro centre of which is Montauhnn Tmn-ut-Oarmmo is one 
of the least densely peopled departments of Kranee : m 1886 there 
wore 21 1,040 inhabitants, ami their number is decreasing Kxeept 
some 10,000 (Jalvinists, all ruo JUionan (iathohes. Tlui dcpai tine nt 
forms Llio diocese of Moutaulinn, and belongs to tho jurisdiction. of 
the Toulouse court of appeal ami to tho district of tho 17th corps 
(Vanned (Toulouse). 1 1 lias 3 arrondissemonts (M ontauban, Moissne, 
autl Cftstol-Sarraftm), 24 cantons, and 104 communes. 

TARNOrOL, a marked-town in Galicia, Austria, on tho 
Bor cih. It was formerly a fortress, and rendered valuable 
services to Polish kings, who, in their turn, conferred upon 
it important privileges. Tho town enjoys a brisk trade m 
grain and wine, and has some sugar factories. Its yearly 
liorso fairs arc famous throughout tho country. Tho popu- 
lation in 1885 was 27,000, about Imlf of them .Tows. 

TARPAULIN is a waterproof sheeting consisting of a 
stout canvas cloth impregnated and coated with tar. It is 
employed for covering hatchways and other openings into 
tlio holds of vessels, for making covers for railway aud 
other waggons and farm ricks, and generally for protecting 
bulky goods and structures from weather and damp. 
Many waterproof compositions other than tar aro used for 
similar purposes, tho principal ingredients being solutions 
of india-rubber, gutfca-porclia, and various resinous bodies 
combined with pigments. Bee WATmiritooFmo. 
TARQUINfL Beo ErmrurA, vol. vixi. p. 034. 

TARQTJIH1UB ITUBOIJB, Luottrs, fifth legondary 
king of Rome, is represented as the son of a Greek refugee 
who removed from Tarcpvinii in Etruria to Homo, by tho 
advice of his wife, tho prophetess Tanaquil. Appointed 
guardian to tho sons of Arums Marcius, ho succeeded in 
supplanting them on the throne on their father’s death. 
It was ho who first established tho Circus Maximus, built 
the great cloaca;, and founded tho triple temple on tho 
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Capitol, — the expense of these vast works being defrayed 
by plundoi seized fiom the Latins and Sabines Many 
ol the ensigns both of wai and of civil office aie assigned 
to his leign, and he was the first to celolnate a Roman 
tiiumph, after tho Etruscan fashion, in a lobe of purple 
and gold, and borne on a chariot diawn by four houses. 
After a ieign of tlnity-eight years ho was assassinated 
by the contrivance of the sons of Ancus Marcius, but 
Tanaquil had influence enough to soemo tho succession 
to Servius Tullius, his son-m-law. See vol xx. p 733 

TARQUINIUB SUPERBUS, Lucius, son of tho pio- 
eedmg, and son-m-law of Seivnxs Tullius, immediately 
succeeded the latter without any of the foims of election, 
and proceeded at once to repeal tho recent loforms m the 
constitution, seeking to establish a pure despotism in their 
place Wars weie waged with tlio Latins and Etruscans, 
but the lower classes were dcpnved of tlioir arms, and 
employed in erecting monuments of legal magnificence, 
while the soveieign roci luted liis armies fiom his own 
retainers and from the foices of foieign allies Tlio com- 
pletion of tho fortress temple on the Capitolino confirmed 
his authoiity over tho city, and a foitunato marriage of 
his son to tho daughter of Octavius Mamliu.s of Tusculum 
socuiod him poweiful assistance m tho field. 11 is reign 
was characterized by bloodshed ancl violence ; tho outrage' 
of his son Sextus upon Lucrotia precipitated a revolt, which 
led to tlio expulsion of tho on tiro family, after Tarquin bad 
roignod twonty-fivo years. All efforts to fomv hm way 
back to tho tlirono wore vam, and he died a lonely and 
childless old man at Cum®. Sue vol. xx. p. 731. 

TARRAGONA, a maritimo province in tho north-cast 
of Spam, with an aroa of 2451 square miles and a popu- 
lation in 1877 of 330,105, was formerly part ol tho 
province of Catalonia. It is bounded on the S. 1*1. by tlio 
Mediterranean, on tho N E. by Barcelona, on tho, N. by 
Leridu (the Sierra do Altiumur), on the W. by Saragossa 
and Teiuol, and on tho S.W. by GuHboUon-do-lu-l’huiu. 
Tho Ebro flows through the southern portion of tlio pro- 
vince, and tho other chief streams are the, Gaya and the 
Fraucoli. Tho district, although numutaiiumn, is lliu rich 
osfc m Gtttalcmia. Tho lulls are clothed with vineyards, 
which produce excellent wines, and in the valleys are 
cultivated all kinds of grain, vegetables, riot', hemp, flax, 
and silk. Olivu, orange, filbert, and almond trees leaeh 
great perfection, and the mount urns yield rieh pastures and 
timber trees of various kinds. Manufactures aro well 
advanced, and comprise all textile fabrics, soap, leather, 
and spirits. There are also several potteries and coop- 
erages, and flour, paper, and oil mills. Silver, copper, 
lead, and barytes aro plentiful, and quarries of marble and 
jasper aro worked in the hills. Thu military government 
of tho province is dependent cm the captaincy general of 
Catalonia. For administrative purposes tho district is 
divided into eight particles judichdos, rout tuning 186 
ayuntamientoHj and returns three senators and eight 
deputies to the cartes. Resides the capital, the towns 
in tho province with moro than 10,000 inhabitants are 
Rous (27, COX), Tortosa (23,808), and Vails (13,250). 

TARRAGONA, tho capital of tho above province, is 
a flourishing seaport, the seat of an archbishopric*, at 
tho mouth of tho Franc.oli, 63 miles by mil west-south- 
west of Barcelona, in 41° 10' N. hit. ami 0" 20' K, long., 
with a population of 23,016 in I HIT. Tho picturesque 
but badly built older petition of tho town stands cm tho 
stoop slope of a hill 760 foot high, and is still surrounded 
by walls of Roman (in parts Cyclopean) origin. Below tho 
wails a broad street, the Rambla, divides tho upper from tho 
lower town, which has been more regularly built in modern 
times along tho low promontory which stretches out into tho 
Mediterranean. The city is most beautifully situated, and 
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gains considerably in effect from its magnificent cathedral, 
one of tlie noblest examples of early Spanish art It is 
300 feet in length and 100 feet in breadth, and consisted 
originally of a nave, aisles, tiansepts with an octagonal 
lantern at the crossing, and an apsidal chancel Seveial 
extenor chapels have been added m later times, and on 
the south-east stands a 14th-century steeple raised on a 
Romanesque tower Tlie east end was probably begun m 
1131 on the rums of an eailier chinch, but the mam body 
of the building elates from the end of the 12th centuiy 
and the first half of the 13th, and is of tiansitional char- 
acter — the exuberant richness of the sculptured capitals 
being admirably kept m subordination by the Romanesque 
simplicity of the masses Consideiablo changes weio in- 
troduced at a later date , and the present west end of the 
nave cannot have been completed till late m the 14th 
century On the north-east side is a cloister contemporary 
with llio church, with which it communicates by a very fine 
doorway. Tlie cloister contains much lemaikable work, 
and tlie tracery of the windows hears interesting maiks of 
Moorish mllucnco Two other noteworthy churches m the 
city are San Pablo and Santa Tecla la Yioja, both of tho 
12th century. Tho molo, begun in 1491, was chiofiy con- 
structed out of tho Roman amphitlioati e, of which a few 
rows of scats can still bo scon on tho sea-shore. Tho 
remains of a Roman aqueduct form a picturesque feature 
in the landscape Tho Carcel do Pdatos is said to havo 
boon tho palace of Augustus Ciesar; it was partly destioyod 
by Suchct, and now servos as a prison. The museum con- 
tains a collection of the Roman antiquities which aio con- 
tinually being discovered duiing excavations. 

Tho trade is steadily increasing Duiing 1885 tho vessels cleared 
amounted to 377,200 ions (-10,700 toms British, 47,181 French, 
and 42,037 Hvvotlisli and Norwegian) Tho oxports woio valued 
ut 411,280,083 (wine XI, 023, 847), and tho impel ts at XI, 237, 012. 
Tho exports woio mostly lo Fiance, (treat But am, and tho ltivei 
Plato, the impel la were childly from Oennuny, Russia, Franco, 
and Hwetlen, There is communication by rail with Barcelona, 
Valencia, and Lerula, and by stoamor with other ports of Spam. 

Tarraeo was one of the earliest strongholds of the Romans m 
Spain, anil became a colony (of Julius Caesar), the capital of JIis- 
pnmn Gilenor, and tho richest town on Lho coast To tho Romans 
tho Visigoths under JCnrie succeodod an 407, but on their expulsion 
by tho Moors m 710 tho city was raxed to tho ground It was long 
before the ruins were again inhabited, hut by 1089, when tho Moors 
were driven out by Raymond IV. of Barcelona, tlieio must havo 
boon a coilain revival of prosperity, for tho primacy, winch had 
boon removed to Vich, was m that year rostered to Tarragona. In 
1118 a grant of tho lief was made to tho Noiman Robert Burdet, 
who converted tho town mLo a fi on tier fortress against tho Mooia 
Tn 1705 tlie (Ji by was taken and burned by the English, and a cen- 
tury later, after being partly fortified by thorn, it was captured and 
sacked by tho French in 1811 undoi Sucliot. 

TARS'! USD. Sco Phoenicia, vol. xviii. p. 80G. 

TARSUS, now Tajik its, an ancient city in tlie fertile 
plain of Cilicia, lay on both aides of tho Cydnus, whoso 
cool and swift waters woro tho pride of tho city (Dio 
Clirys., vol, li. p. 2, Roisko’s od. ) Vila Apollon , 1 7), and 
boro traffic to and from tho port of Rhogma. In tho time 
of Xonophon (Anal),, i. 2. 23) Tarsus was already great 
and flourishing, and was the residence of tho vassal king 
of Cilicia. Its civilization at this time seems to havo boon 
mainly Semitic, as was to bo expected from the geograph- 
ical relations of Cilicia, which havo generally associated 
its history with that of Syria. Wo havo coins of Tarsus 
(nn) of tho Persian period, bearing Aramaic inscriptions) 
and tho deitios of the town, known in later times as 
Horaclos, Persons, Apollo, Athena (Dio Chr,, ii. 22), seem 
to have boon akin to those of tho Phoenicians and Syrians 
(seo below), The Soraitic influence was doubtloss very 
ancient ; indeed, the Assyrians invaded Cilicia in the 9th 
century B.a, at which date Tarsus is perhaps mentioned 
on tho monuments under tho name of Tara (Schrader, 
Keilinschr. und Gesch, , 1878, p, 240 ; the reading is not 


- T A E 67 

certain) After Tarsus was Hellemzed the citizens learned 
to boast that they were Argives sprung fiom the com- 
panions of Tnptolemus (Stiabo, xiv. 5. 12, Dio Chr, 
ii 20), and the town became tho seat of a famous school 
of philosophy which was frequented almost exclusively 
by natives, hut sent forth teacheis as far as Rome 
itself 1 More than one of these philosopheis, notably 
Athenodorus the teacher of Augustus, and Nestor the 
teacher of Marcellus, held the chief magistracy of the city 
Athenodorus and his piedecessors were Stoics, but Nestor 
was an Academic (Strabo, xiv 5 14), 2 so that the Platonic 
philosophy is that with which Paul would probably have 
come m contact if he gave heed to the Greek wisdom of 
his native city. Presumably, however, he formed no 
lnghci opinion of the culture of Tarsus than did his con- 
temporary Apollonius of Tyana, whose testimony as to the 
character of the citizens ( Vit Ap , i 7) is confirmed by 
Dio Chrysostom Tarsus had made rapid material pro- 
gress since Cilicia became Roman (66 bc) It was the 
capital of a rich province, and had received freedom from 
Antony, and from Augustus the dignity of a metropolis and 
important immunities for its commerce (Dio Chr., ii. 36).. 
The inhabitants were vain, effeminate, and luxui ious, more 
like Phoenicians than Greeks. Then sensuous Eastern 
religion m these golden days of affluence had more attrac- 
tion for them than the grave philosophy of the Porch , and 
tlie legend supposed to be graven on tlie statue of Sardana- 
palus, at tho neighbour city of Anclnale, “ let us eat and 
drink, for to morrow wo die,” which Paul quotes in 1 Cor 
xv 32, might have been tho motto of the mass of the 
townsmen. 8 At Tarsus tho emperor Tacitus died, and 
Julian was buried The city was deseited and lay waste 
during tlie fionticr wars of Greeks and Arabs m the first 
century of Islam , a Moslem general, who saw tho mins, 
estimated its formei population at 100,000 (Belaclhori, p» 
169). It was rebuilt and settled as a military colony and 
frontier post by I Iilrun. al-Rashid in 787 ad., and became 
a starting point of forays against the Christians On such 
a campaign tho caliph Ma’mun died, and was buried at 
Tarsus (833), having caught a fever, like Alexander tho 
Groat, by bathing in tho cold Cilician waters Tarsus 
was temporarily recovered to Christendom by Nicephoros 
Pliocas, and again by the crusaders under Baldwin. 
Finally it remained m tho hands of tho Turks 

Tho Heracles of Tarsus was tho Cilician god Samian. Dio 
Chrysostom, calls lum tho apxiryts of tho Taisiam (u. 23), and 
he may ho identified with tho Baal of Tarsus named on tho coins 
nlroady spoken of IIo was woi shipped hy the periodical erection 
of “a veiy fair pyre” {ibul), a rito piosiunably analogous to that 
describoil in tho Da Dca Syria, ch 49 , and tlio lemai liable nun of 
Douuk-tasli, a vast court with massive walls enclosing two lofty 
platforms of concrete, probably marks tho site of lus sanctuary 
(see Petrol and Cliipioz, Hint da V Ait, iv 530 sq , and JLanglois, 
Voyage dans la Cilicia , p 265 sq ). A tradition making Sandan 
tho founder of Tarsus is given by Arammnus (xiv. 8 3) ; and, as 
tho Greeks appoar to havo taken elements of the myth of Sandan. 
(including the pyre) into their legend of Sardannpalus, this 
explains tho current story that Sardanapalus founded Anclnale 
and Tarsus in one day (Arrian, u 5, 2 ; Athen , xn u. 529 sq. )„ 
On Sandan, soo K O Muller, m Jiliein. AFus . , 1829, ana E. Moyer, 
xn Z. D. M. £?., 1877, p. 736 sq. Another account in Ammianus 
makes Persons tlio founder of Tarsus, and it appears from Dio Chr. 
that lie was almost or quite as much honoured, Tho footprint of 
Pogasus was shown at Tarsus (Avionus, 1031 sq. ; comp. Dio, ii. 24), 
ana his rap<r6$ (wing?) was said to havo fallen thoio (Alex. Polyh. 
in Stoph. By z., s D.). This worship xeappeais at Joppa Apollo- 
“ with tho trident” had a sacred sword at Tarsus, which could ho 
cleansed only by tho water of tho Cydnus (Plut. , Def. Oraa., 41), and 
is probably tho same as the harps shown on coins of Hadrian’s 
timo , if so, ho is piosumably a differentiated form of Persons, 

1 To Strabo’s list must be added Zeno, tho successor of Clirysippus. 

9 Lucian, Macrob , 21, makes him a Stoic and teacher of Tiberius. 

8 Athenians, v. p 215, tells of an Epicurean philosopher, Lysias, 
who, becoming priest of Heracles, became tyrant of the city, taxing 
the rich to piovide largesses for tho poor. The fact is probable, tlio 
date quite uncertain. 
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The wor&lup of Athena way bo connected with the statement o£ 
Athonodoms (the famous philosopher of Taisus) that the ancient 
name of the city was Partheiua (Fr JTtst Gi ,111 4-87) , Abydenus 
111 Eusb , Qhron , p 35, ed Sclione) asenbes the foundation of liei 
temple with its brazen columns and of the city- itself to Scnnachenb 
Thus with tlio Baal of Tyro tlioie \na woi shipped an unman led 
goddess, as in so many sin mos of Syua and Asia Minor Dio Clu , 
11 % speaks also of Titans as lonls of the city Tlie leleieneo is to 
Japetus (Japhet ? ), giainlfathci oi Cydnus (Atlrenodoius, ut sup ) 
TARTAGLIA, Niocol6 (c 1500-1557), a self-tauglit 
mathematician, was horn at Brescia about 1500. His 
lather, Michele Fontana, was a postal messenger between 
Brescia and the neighbouring towns, who, dying in 1506, 
left two sons and a daughtei to the care of their penniless 
mother. Niccolo’s childhood was accordingly passed midei 
the stress of dire poverty, and was marked by a duel 
misfoitunc. Dunug the sack of Biescia m 1512 he was, 
m the cathedral where he had vainly sought a refuge, 
horribly mutilated by some infuriated Fiencli soldiers. 
His skull was laid open in three places, lus palate clovon, 
both jawbones fractured Yet he lecovoiod with no 
furthei assistance than his mother’s p>atient care. Ho, 
however, long continued to stammer in his speech, whence 
the nickname, adopted by himself, of “ Taitaglia.’’ IBs 
education romams a mystery Save for the barest rudi- 
ments of reading and writing, he tolls us that I 10 had, no 
master; yob wo find linn at Yerona in 1521 an esteomod 
teacher of mathematics. In 1531 ho trausfeirod liis 
residence to Yomco, and was there mot by Antonio del 
Fioro with a challenge to one of the intellectual duels 
then customary. Del Fiore relied on his possession of an 
undivulged formula by Scipione del Foiro for tlio solution 
of a particular case of cubic equations. But Tartagha had 
attained in 1530 a similar result, which ho now, in. Feb- 
ruary 1535, greatly extended. His consequent triumph 
over his adveisary gave linn a high reputation, and his 
house became the resort of the learned of all grades and 
nations. The mystery in which ho chose to shroud lus 
method of dealing with cubic equations promised him a 
highly effective weapon m futuio contests, as well ns 
leisure to pci foot, before publishing, tho coveted rules 
But 111 1039 (Jatdan enticed him to Milan, mid there, by 
unremitting solicitations, procured from him tho rude 
versos in which he had enshrined liis discovery (see 
Aluebra, voi. i. p. 513). The Milanese physician’s brooch 
of his oath of secrecy gave rise to a bitter and lifelong 
quarrel, tho most conspicuous incident in winch was a 
public disputation at Milan, August 10, 1548, at which 
Oaidan shmilc from appearing In 1518 Tartaglia ac- 
cepted a situation as professor of Euclid at Brescia, but 
returned to Venice at the end of eighteen months. Ho 
died at Venice December 13, 1557. Acrid and emulous 
in disposition, I 10 incurred abundant enmities ; yet his 
honesty, uprightness, and tho morality of his life remain 
unimpcachccl lie was keen-witted, diligent, and ingenious, 
and by his discoveries in tho soluLioa of equations helped 
to initiate tho rapid progress of modern mathematics. 

Tarlaglia’s first print'd work, entitled Nova ticicnlta (Venice, 
1537), dealt with tho theory uml pinotieo of gunnery, to which his ' 
attention liad been drawn in 1531 by tho question of a bombardier 1 
at Yerona as to tlio elevation giving tho greatest lango, IIo easily ; 
found it to bo 45" (tiue only m inrun), but failed to demonstrate 
tho correctness of his intuition. Indeed, ho never shook off the 
erroneous ideas of Ids time Hoarding the paths of projectiles, 
further than to see that no part of them could, bo a straight lino. 
Ho noverthelass inaugurated tho scientific treatment of tlio subject, 
ami his propositions reappeared in most hallistieftl treatises down 
to Blonder 8 in 1683, Tho publication of tlm Nova ticirntia was 
determined by tho menacing attitude of Salinmn II. Unless m 
tho interests of Cluistendoin, Tartagha regarded it as a crime to 
promote arts of deatruelion. Inquiries rendered lawful by necessity 
wero, however, resumed in Ins Quesiti st Inmmmii Diverse , a col- 
lection of tlio author’s replies to questions addressed to him by 
persons of tho moat varied conditions, published in 1546, with a 
dedication to Homy VIII, of England, Problems in artillery 
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I occupy two out of nine books , the sixth trouts of fortification , tlio 
ninth gives sevoial examples ot the solution of equations of the 
I third degree H is last yeais vcie lull of activity. He published 
! m 1551 Jiei/ola Genc/alcpn sollna/x ogm aflondatn Nuie, uii itotula 
la, Tiavagliata Invcnziunc (an allusion to lus peisonal tioublcs ,it 
Brescia), setting foitli a method im l.usiug sunken ships, and 
dcsciibmg tlie tin mg bell, then little known 111 western Jim ope 
He put sued tlie subject m licujlonamenh sop/ a let T» avatjhnht 
litvcnzionc (May 1551), adding a table of specific giuvities Of 
Ins largest woik, entitled G cno/al Ticiduio ill JVuuicii c Jffmiit, 
two paits appealed at Vcmoc in 1556, the lemaiuing four post- 
humously in 1560 Tins is a comprehensive mathematical tmitise, 
including aiithmetie, geoiuetiy, nionsuiatiou, and algebra, as l.u as 
quadtalic equations He designed to embody tlie losults of lus 
oiigm.al investigations in a sepainte fonn , but lus Now 

lcmained umvntten He published the first Italian translation of 
Euclid (1543) and tho earliest vcision fvom tho (hook of some of 
the principal walks of Aielumcdcs (1513) _ These included the tract 
De Insidcntibits Aquoc., of winch his Latin now holds tho place 
of tho lo&l Gricelc text An Italian vozsion of it is appended to 
Ins HagionamcnU Taitaglia was the first Italian wnl or on forti- 
fication, and churned the invention of the gunnel's quadrant. 

Tai taglm’s min nccoutU of hhcmly Ufo is coni mut'd in bis tpifutt, lilt il j> 
71 See jiNo llltUuitl’s /Juinno ih Niuolo Tcntnaha, llxstli, 1871, Ituoiumn, 
jingiii, / ntomo ail un Teittnnenlo uutltto <h N Tttt tto/lut, MU tit, 1881, l.lln 1, 
lint ilei Atwnrn MalheDitHit/uri, t ill p ltd, Mouuioui, tint <ha Multi , sol i. 
p B07 , Malle, Jltvl, eh't Siirucrs, I II p 1M2 , Ilttnkc], Xtn Ut ith tl Math , 187 t, 
p. 3<*0, Rossi, AY(i(/r <h Him nun l/lustn, p !)8(>. Tat (ugllti'H w 1 ItiuKS on p-uuneiy 
wore tiAiislated into I uullsli l>y I new in 1088, and min French by lib del InlHn, 
Tlios Nalirshurv published (Umrlon, lf)fil)im 1 tigllsh it odoti of Iil« Tt urm/luita 
Jni'nixione, and 11 aoleoliou fiom lus vs itm/ns nppetuod at Venice in Ituui with Hus 
title V/iu <• <M Fcimomiwio j\ r iuolo Tath/put, 1 vel 8\ o, 

TARTAN is a worsted cloth woven with alternate 
stripes or bands of coloured waip and wot l, so as to form 
a choquored pattern m which tho colours alternate m 
4t sots”of defimto width and .sequence. The weaving of 
particoloured and striped cloth cannot bo claimed us 
peculiar to any special race or country, for indeed such 
chocks arc the simplest ornamental form into which dyed 
yarns can bo combined in tho loom. But the term tartan 
is specially applied to tlio variegated cloth used for tlio 
principal portions of tho distinctive costume of the High- 
landers ot (Scotland For this costume, and tho lurtun of 
which it is composed, groat antiquity is claimed, and it is 
assorted that the numerous dans into which the Highland 
population wero divided had each from time to time a 
special tartan by which it. was distinguished. After the 
rebellion of 17 15 various Acts of 1’sirluunont were passed 
for disarming tlio Scottish Highlanders and for prohibit! ing 
tho list) of the Highland dress in Heotland, under sevens 
penalties These Acts remained nominally in force till 
1782, when they wero formally lepenled, and sinew Uml 
time elan tartan has, with vaiying fluctuations of fashion, 
been a highly popular article of dress, by no means con- 
fined in its use to Scotland niono ; ami many new* and 
imaginary u sets ” hn \ 0 been invented by manufacturers, 
with the result of introducing confusion in the heraldry 
of tartans, and of throwing doubt on the reality of the 
distinctive ^suts” which at one time undoubtedly worn 
more or loss rocogniml ns tho badge of various clans. 
Tho manufacture has long been carried on at Bannockburn, 
in tho neighbourhood of Stirling, and it still continues to 
bo a feature of the local industries them. 

Unilmibterlly ihu term tartan was kumvn, ami tin* m derail was 
woven, “of oms or two col mint for the pour amt none variul for 
tiro rich,” «« early as the middle of tlie IMh ivntmy. In tho 
accounts of John, bishop of Glasgow, trensuivi to king '•fames III. 
in 1471, them occurs, with other mention of the muter ini, the 
following' — M Atu» clue and ane luihe of blue Tmtiuro to ly no his 
gowiQ ot doth of floW.'* It in Item obvious that tim term is not 
rest dr Ted to narUeohmu'd ehoqucml textures. 1 In 1538 net muds 
wore meumru for a lUghlnml dress for King *fames V. un tiro 
occasion of a hunting excursion in the Highlands, in which then* 
arcchargOR for “variant cnllorit velvet," lor “urn* nr] tort Behind 
colt," ami fm* “Belaud tartnnw to ho host* to tho kinge’s grace.’* 
Bishop Lesley, iu his Dr. Oriyi-ar, Monhus, H llrhun Grills Hrolovtim, 
nuhliMhcdiu 3578, says of the aucicut and slUbiismt dnsis of the 
Highlanders ami islanders, “all, both uoblo and cum man rumple, 
wore mantles of one sort (except that tho nobles preferred those of 
se veral colours),” (Forgo Bnelmim n, in his Jfterum Kmtlmrum 

1 Neither so is it in the French Hretuim or in tho Spanish UrUuku, 
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Ihstoria (1582), as translated by Monypenny (1612), savs of tlia 
Higlilancleis, “they delight m mailed clothes, specially that have 
any long stupes ot snndiy colouis, they love chiefly piuple and 
blue Then piedeee&sois used slioit mantles 01 plaids of diveis 
colouis sundiy wujs divided , and amongst some the same custom 
is obseived to this d.ij ” A hint of clan taitan distinctions is 
given by Mai tin m Ins Western Isles of Scotland (1703), which 
wotlc also contains a minute descnption of the diess of the Higli- 
landcis and the manufactuio of taitan “ Eveiy isle,” lie observes, 

“ diffeis fiom each otlioi in tlieir fancy of making plaids, as to the 
stupes m bieailtli and colouis This lmmom is as diffeient thiougli 
the mainland of the Highlands, m so fai that they who have seen 
those places is able at the liist view of a man’s plaid to guess the 
placo of his ic&idenoo ” 

See W and A Smith, Ten tans of the ('tuns of Stott and, ISSO, J Soliieslvi 
Stniut, Vcslutt turn Scotu uw, lh 12 , li Ii M'ltui, Clans of the {Scottish Highlands, 
1815-4(5 , J Giant, Tattans of the Clans of Scotland, Ivdinbui kIi, 1885 

TARTARIC ACID, m Its ordinaiy acceptation, refeis 
to ono acid, (C 4 H ,O g )IIo , which, occius m most acid fiuit 
juices, in association generally with malic or cituc, or both 
Gtapc-jtucc owes its sourness almost entirely to acid taitiale 
of pota&li. Wlnle the juice feiments into wine, the gi eater 
part of the acid tartrate separates out, along with tartrate 
of lime, colouring inattoi, and oilier nn pui l ties, as a hard 
crust adheung to the sides of tho cask Such impure acid 
tartrate of potash is known commercially aa ‘ c argol ” It 
was known to tho Greeks as r/)u£, to the Romans as fsex 
vim. Tho alchemists from tho 11th century called it 
tartarus, which name has survived m familiar chemical 
parlanco to this day. The true constitution of tartarus 
vim was discovered by Solieole in 1769. I-Ie was tho first 
to isolate tho acid from its acid pota&li salt by a method 
which is still UHod for its industrial extraction. 

fifitmtj act urc . — Crude tartar (10 to 11 cwts ) is placed 
m a tank, and dissolved in sufficient water with the help 
of steam. Tho surplus acid is then noulializcd by addi- 
tion of powdered chalk, and precipitated as lime salt: — 
2(0 4 lIA)Kn-(C 1 IT 1 O„)K a 4 AIIA)^, 

norm nl Halt uclil 

(CVnARhrf OuC<b,-(aji AJ'a+R/H <A. 

I’lie oilier half of tho tartaric acid which remains dissolved 
as normal potash salt is then precipitated in tho same 
form by addition of chloride of calcium . — 

(OJ r A)Kj -I- Ca(J] a - 2KC1 -I (CIJIA)Ca 
The tartrate of lime precipitate is collected, washed, and 
decomposed by an excess of sulphuuc acid at 75° 0. : — 

(0 JT A)Ca -I* H ,S0 4 - CaS0 4 + (OJI/) 0 )II 2 . 

The sul] diato of limo is removed by decanting and filter- 
ing, and tho acid solution evaporated m leaden pans to a 
sufficient degree to deposit crystals on standing in tho 
cold Tho crystals aro purified by rcdissolving them m 
hot water, decolorizing the solution with animal charcoal, 
and causing the acid to crystallize a second limo after 
addition of sulphuric acid, which promotes tlio formation 
of largo crystals. The crystals contain a little sulphuric 
acid and a trace of load ; if intondod for internal use, they 
must bo rocrystallizod from puro water. 

Tartaric acid forms hard colourless transparent mono- 
elinic prisms of 1‘7G4. spec, grav., easily soluble in cold 
and abundantly in hot water. It has a strong but agree- 
able sour tasto. At 15“ C. 100 parts of water dissolve 
138 parts of the acid, 100 of alcohol (absolute) 20*4, and 
100 of ether 0’39. It fuses at 135° 0. and passes into 
an amorphous modification known as meta-tartaric acid ; 
when heated more strongly it losos water, and passes into 
tho forms of anhydrides. At high temperatures it is 
decomposed with formation of charcoal and volatile pro- 
ducts, which smoll pretty much like those formed from 
sugar in tho same circumstances. Most oxidizing agents 
produce formic from the aqueous acid. Boiling with oxide 
of silver and excess of caustio alkali produces oxalato. 

Tartaric acid is usod largely in calico printing as a 
discharge. In pharmacy and households it serves, con- 
jointly with bicarbonato of soda or potash, for the extem- 
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poraneous preparation of effervescing drinks The so- 
called Geiman effeivescing powders are a combination of 
weighed-out doses of tartaric acid and of bicarbonate of 
soda In the so-called “ seltzogenes ” (glass appaiatus m 
which carbonic acid is produced m one compartment, to be 
forced by its own piessure into a mass of water, wine, &c , 
m the otliei) the gas is similarly produced 

Taitiatcs — The acid potash salt, (C 4 H 4 0 ( ,)HK, “cieam of taitai,” 
is pi opal od fiom eiutle taitai (aigol) by dissolving it m hot watei, 
iilteiiug off wlmt lemams of taitiate ot lime and otliei nupiuities, 
and allowing tho filtiate to ciy&tallize The ciystals ate generally 
contaminated with a little oi the lime salt, ioi the removal ot 
which tho best method is to tieat the povvdeied ciybtals with 
cold dilute liydiochlonc aeul and then wash them with cold watei 
by displacement Tlio limo passes into the filtiate Cieam of 
taitai Jtoims small colomless Laid ciystals which dissolve in about 
200 paits of cold and in 15 paits of boiling watei In alcohol the 
salt is even less soluble than in v ater 

Tho normal (neutial) -potash salt, (C 4 H 4 0 (i )K, + JH„0, is piopaied 
by dissolving powdeied cieam of taitai m hot solution of caibonate 
of potash until a noutial oi slightly alkaline solution is produced 
Tho salt, being oxtiemely soluble in water, does not ciy&tallize 
voiy leadily In foimer tunes the caibonate of potash requnetl 
used to ho made by igniting ono half of the cum.hi of taitai to he 
opeiatod upon m a ciucible. Hence the name of tuttarus tartalis- 
atus, which is still familiar m pliaimacy The salt is used medi- 
cinally, and also for uunoving fioo acid fiom excessively soui wmo 
by fonnation of relatively insoluble bitaitmie (Liebig’s method) 

Jloche.il o salt , (CjIhOJENu + dlloO, w pi spared by not quite 
noutialmng hot solution of caibouato of soda with powdeied 
cream of tartiu Tho (fillcicd) hot solution deposits on cooling 
magnificent crystals, loathly soluble m watei, though loss so than 
the unmixcd potash salt Rochelle salt is used as a mild puigativc 
Tlio so-called Senllit/ powders arc ellcivescing powdoia with a con- 
sul (liable addition of Rochelle salt to the bie.ubonnte 

Tlic noimal tartiates of huie, baiyta, Ac , aio insoluble piecipi- 
tates pioduciblo by double decompositions 

Taitar emetic, (0 1 IT i O (l )K(SbO)-i--iIIoO ) is pioduced by boiling 
4 paits of oxide of antimony, Sli s 0 3 , and 5 of powdered cream of 
tfti tar with 50 of water for about an lioui Tho filtoicd solution, 
on cooling, deposits crystals of tlu* above composition soluble m 
15 xmits of cold and 2'8 of boiling hot water The ciystals gene- 
rally exhibit tlio appotuanco of tetialiodra, yet they are lliomhic 
pi isms combined with pyianuds. Tho process going on m tlio 
formation of tho salt is easily understood if we lomembor that 
Sb a 0 3 ofton acts on aqueous aouls as if it woio tho monoxide, 
(SbO) fl O, of a ladioal (SbO) antimonyl. (Sb0) 2 0 -f- II u O is equi- 
valent to 2(81)0)011, and 

(C 4 II A)KII + Oll(SbO) - II a O + (C 4 II 4 0 1J )K(Sb0) 

Tartar cmotic has long had a standing m medicine In doses of 
1-3 grains it acts as a powoiful emetic , vciy small doses (Ar to Va- 
gram) induce porspuation Largo doses produce poisonous effects. 

Analysis — Tailanc acid is characterized chiefly by tlio rolativo 
insolubility of its acid potash salt. To produce it fiom a solution 
of a neutral tartrate, add acetic acid and acetate of potash, and 
stn vigorously, the salt gradually separates out as a ciyslallmo 
precipitate. Neutral tartrate solutions, with chloudo of calcium, 
give a procipitate of taLtuite of lime, which is at first amoiphous, 
and m this condition dissolves pretty readily m excess of reagent 
or tartralo, but m general ro-sepaiates in tho crystalline form (the 
undissolved tartiatc likewise becomes ciystallme) on standing 

Anhydrides — Tartaric acid, when kept at 135°, fuses and becomes 
meta-tailaricacid without change of weight, and on continued appli- 
cation of 140-150° 0., ditiu’tryhc acid, C H HioO;n «=* 2C 4 B A ~ HsO , 
and at 180° tnrtrelic acid, ChH 8 Oj 0 2O 4 li a O 0 - 2II 2 0, is pioduced. 
All these tlueo acids foim salts of their own, which, however, tend 
to become tartrates in tho presence of water. At 180° real tartaric 
anhydude (like t ar troll c, C 8 H a O] 0 = 2C 4 H,,O fl ) is pioduced, m addi- 
tion to tartrelic acid, as an infusible yellowish mass, insoluble m 
water and in ether By continued contact with water it is con- 
verted finally into tartaric acid solution. 

Isomeric Modifications. — Among tlieso racemic acid has long been 
known as an occasional bye-product in the manufacture of tar l am; 
acid. It used to ho believed that racennc acid is present ready 
formed in certain giape-juices, and thus comes to make its appeal - 
ance occasionally, hut it is well known now that tho bulk of it at 
any rate is pioduced from what was originally tartaric acid, by tho 
continued action of high temperatures and water Racemic acid is 
almost identical with tartanc acid, tho only purely chemical point 
of difference is that corresponding Salts of tho two acids often 
crystallize with different proportions of water. The two acids, 
however, aro easily distinguished by their action on polarized light 
(seo Polarity, vol xix, p 314). A solution of taitaric acid turns 
I the plane of polarization to the right ; racemic acid is, m this sense, 
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optically inactive These long-known facts led Pastern to tlie ] 
discovery of the tiue relations of the two acids If tlie double 
racemate, (0 4 H 4 0 b )Na(NH 4 ), is allowed to crystallize slowly, two 
lands of ciystals axe produced, both bearing hemiednc faces, but 
diffemig from each othoi m the situation ot these, exactly as tlie 
light hand diifois fiom tlie loft Pastern separated the two lands 
of crystals, and found that one land is identical with the oidniaiy 
(dextro-) tartiate of soda and ammonia, while the otliei contains a 
new kind of taitauc acid, which ho called la?vo taitauc acid because 
it turns the piano of polanzatioii to tlie left Equal weights ot the 
two acids, when dissolved separately m water and mixed, unite, 
with peiceptible evolution of heat, into optically neutial lacemic 
acid Pace line acid, then, is hevo- and dextro taitauc united 
(loosely) in to one molecule Tlieio aie a number of optically 
inactive taitauc acids, not susceptible of decomposition m the 
sense m which racemic acid is (W D ) 

TARTARS (more correctly Tatars, but Tartars is tlie 
form gen ei ally cunont), a name given to neaily tlnce 
million inhabitants of the Russian empiio, chiefly Moslem 
and ot Turkish origin. The majouty — m European 
Russia — are remnants of the Mongol invasion of tlie 13th 
century (see Mongols), while those who inhabit Siberia 
are survivals of the once much more munoious Tuikish 
population of the Uial-Altaie legion, mixed to some 
extent with Rnimsh and Samoycdic stems, as also with 
Mongols. The name is derived from that of the Ta-ta 
Mongols, who in the 5th conlmy inhabited tlio north- 
eastern Gobi, and, after subjugation m the 0th century _ by 
the Tungus ICidaus, migtatod south wild, thoio founding 
the Mongolian ompno undei Jeniiiiiz Kiian (</.v ) Under 
the leadoislup of his giandson (Baku) they moved west- 
wards, driving with them many stems of the Turkish ITral- 
Altaians towards tlie plains of Russia. Tlio ethnographical 
features of the present Tartar inhabitants of European 
Russia, as well as their language, show that they contain 
no admixture (or very little) of Mongolian blood, but 
belong to the Turkish branch of the Ural Altaic stock, 
necessitating tho conclusion that only Batu, his wairiors, 
and a limited number ol his followers wore Mongolians, 
while tlio great bulk of the 13th-century invadcis wore 
Turks. On the Volga they mingled with remnants of tho 
old Bulgarian Turkish empire, and elsewhere with Finnish 
stems, as well us with remnants of tho ancient Italian and 
Greek colonies in Crimea and Caucasians m Caucasus. 
Tho name of Tatars, or Tartars, given to the invaders, was 
afterwards extended so as to include diHenmt stems of the 
same Turkish brand) m Siberia, and even the bulk of the 
then little known inhabitants of the high plateau of Asia 
and its north-western slopes, which was described under 
the general name of Tarlury. Tins last name has almost 
disappeared from geographical literature, but the name 
Tartars, in the above limited sense, remains in full use. 

Tlio prosoul Tartar inhabitants of tho Uuhmiui ompno form lhm> 
largo groups, -—those of European Russia and Poland, those of 
Caucasus, amt those of Siberia. The discrimination of tho separata 
stoma included under the name is Bidl inr from com pie lion. Tlio 
following subdivisions, however, may bo regarded as established 
(1) Tlio Kazan Tarlais, doscomlanls of tho ICipLehaks Mottled cm the 
Volga in the 13th cun tiny, where they mingled with survival h of 
tho Ikdgar Turks and puilly with Finnish stems. They number 
about half a million m tho government of Kasuilt, about 100,000 in 
each of tho governments of Ufa, Samara, and Simbirsk, and about 
800,000 m Vyatka, Samlolf, Tauiboil', Penza, Nijiu-Nuvgnrod, 
Form, anti Orenburg] some 15,000 belonging to the siuno stem have 
migrated to liyara?), or have brim settled ns pnsonera in tho lOLli 
and 17lh ceulmicia m Lithuania (Yilua, Grodno, and Potlolia); and 
there are some ‘2000 in .St Petersburg, In Poland they eonsliUito 
1 par coul, of tho population of tho district of l’tuek. The Kazan 
Tartars apeak a pure Turkish dialect ; they arc middle sized, broad- 
shouldered, and strong, and mostly have black oyes, a straight nose, 
and salient choek bones. They aro Mohammedans ; polygamy is 
practised only by tho wealthier classes and is a waning institution. 
Excollout agricurlumts and garden cm, very laborious, and having a 
good reputation for lionosty, they live on tho best terms with then* 
Russian peasant neighbours. It may be added that, according to 
M, Yuftkoll (fitiula ithn, mr Us Bachkirs, 1881), those Bashkirs who 
livo between the Kama, Ural, and Volga aro not of Finnish oiigin, 
but in virtue of their history, language, anthropological features. 
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I and customs must be lcgaided as Taitais. (2) The Astrakhan Tai tais 
(about 10,000) arc, with the Mongol Kalmucks, all that now 10 - 
niams of tho once so poweiful Astiakhan ompno They also aie 
agriculturists and gaideueis , while some 12,000 Kundiovfak T.utais 
still continue llic nomadic hie of then ancestors (3) Tho (Jinncaii 
Tartans, wlio occupied tlio Crimea m the 13th contuij, havo pie- 
seived tlie name ol their leadei, Nog.u Duiing the 15th, 10th, 
and 17th centimes they constituted a noli empue, which pio&peicd 
until it fell uiulci Turkish rule, when it hail to suiloi much iiom 
the Avals louglit between Tuilccy and Russia 1 or the possession ot 
tlie ponmsu.Lv Thowai ot 1853 and tho laws ol 18(10-03 and 1S71 
caused an exodus ol the Cinnoaii Tai bus , llioy abandon oil thou 
admnably migated fields and gaulens anil moved to Turkey, so 
that now tlicur number falls below 100,000 Those of the south 
coast, mixed with Greeks ami Italians, mo well known ior their 
skill in gardening, then honesty, and tlieir laboiious habits, as well 
as lor thou line featmes, p assenting tho T.ul ai typo at its host. 
The mountain Tailais closely icsemblo those oi Caucasus, while 
tlioso of tho steppes — tlie Nogais — aro decidedly of a mixed uiigm 
from Tuiks and Mongolians 

Tho Tartars ol Caucasus, who inhabit llie upper Kuban, ihe steppes 
of tho lower Kunia and tho Kuru, and tlio A luxes, number about 
1,350,000. Of these (d) the Nogais on tho Kuma show traces ol* 
au intimate mixture will) Kalmucks They mo nomads, suppm tmg 
themselves by caltlo-biueding and fishing, few me iiguculUmsls. 
(5) The Kiuatchais (18,500) in tno u]ipei valleys about Elbuiz lnu 
by agtieuUurc (0) Tho mountain Taitnrs (about 850,000), iln ided 
into many tubes ami ot an ongui still uudetei mined, are sentteied 
tin ougli out tlio piovmees of Baku, Euvan, Til Us, hutais, Bugli* 
ost an, and piully also ol Jkitmn They aie ceit.unh oi a mixed 
origin, and pieseut a vuuety ol ethnological types, all (lie mure so 
as all who oro neither Ai tueuians nor Hussuuis, uoi hi long to miy 
distinct Cauoasian tube, are often called Tallin s. As a inlc they 
me well built and little belaud their Caucasian luelluen They 
me celolnatod lor their excellence us g.irdeuets, aguculllirists, cutllu- 
temlera, and mlisuns Although most icivonfc Hlii'ites, tliov an* on 
vovy good teims both with their Kuunitc and with their Kussum 
nuighbouia Polygamy is lain with them, and their women go to 
wot 1< unveiled 

Tho fchhovuui Tait.ars, mostly mixed with Finnish stems, are tlie 
most ddliuult to elnssily. They occupy three distinct rogumtv a 
strip running west to oust Iroiu Tobolsk to Tomsk, the Altai and 
its apui'H, and Smith Yt'inseisk. They originated m the agglo- 
merations ol Tmlasli htems winch in the legum north ot the 
Altai succeeded tho Ugio-Hamoycdu’ mili/ainm (s<s« Sim.niA), and 
leached a i datively high degree ot culture between the 1 f li and tlio 
Sth centimes, but weio subdued and enslaved by the Mongols. 
In the meantime the following subdivision, s of the Btbeumi Turin* a 
may bo incepted (7) Tho Ikuaba Tartais, who take their name 
Jiom one oi their stems (lhuaiini), number about 511,000 m the 
gov ei uiuonl ol Tobolsk and about 5000 in Tomsk All* r a stt etiuotis 
li'sistance to ilussiin conquest, and much millet mg at a Inter 
period flout Knglb/ mid Kalmuck i.uds, they now U\o by ngii- 
eultuio, either m sepaiab* ullages or along Willi l{ti..i,uis, (h) 
Tho Teitolyin or Telmlym Turt.us on the Teludj m and both tlio 
rivers Yus speak a Tinki-di language with many Mongol urn and 
Yakut words, and am unite like Mongols than Twk*. In lust 
century they paid a tribute for 2550 luiuletes, but they now am 
rapidly lieconimg fused with Russians. (5>) The Alnb.m or Mum 
Kiu.sk Tartais oeutpied the steppes cm tlm Abakan and Yus in the 
17th eeulurv, after tlunulhdiaw.il ol the tuiglu/es, and lepresent a 
nuxtiuo wilh Koihals (whom t'astifn eoir-ideis as |».ull) of tbit ink 
and partly K.uttoyedic origin) aiul He! (its also of Ftuut 4i might. 
Their language is also mixed. They an* known undei the name of 
Hagai**, who muu bend 11,720 m l.sOI, and me the pmer 'Pinkish 
stem of the Minusinsk Tar furs, Knthaks, and Kyzyl ot Red TjuUifh. 
Fcniueily Hbamamsls, they now aie, nominally at least, adbeients 
oi the Um*k Orthodox Church, and suppml Uiciieeh. * mostly by 
mil la bleeding. Agiieultiue is spicudiug but slowly among them; 
they still piefer |n plunder tin* stoles of bulbs of I.ififrm J/roAo/on, 
J'n'onut , and Jiri/fh ton turn ika* noth laid up In the H*-ppe nmiwu 
(Jinn Huctaltit) Tho Hoyotes, or Hoyoiis, of tin* Savati Mountains, 
who am Finns mixed with Tmks, tlm Urumkbes ot iiorUi-west 
Mongolia, who nto of Turkish uiigm hut follow Buddhism, and the 
IvaingaKKes, also of Tuikish origin but much like tie* Kiighizes, 
ami l educed now to a few hundreds, me akin t*i tin* above. (IU) 
Tlio Tartars of tho northern sh*pos **f tho Altai (neatly 20,000 in 
muubur) aro of Finnish origin. They eumpnsn »>im* huudredn 
of Kumawdintses, the Lobad Turlar**, the Ti Imriievv m ot* Black* 
ForoslTartnta, and tho Hhors (11,000), tbwendmds *»r the Kuznetsk 
or Iron-Smith Tartars. They aro chiefly lain Lem, passionately lov- 
ing their tai i/a, or wild forests, and have munihum-d their Hhanmn 
lelignm and tubal organization into nuuk% Tliey Ih«* ) witty aim 
on eednr-nulH and honoy uoileetetl in tho forests. Their dieses is 
that of their foi mer rulors, the Kalmucks, and their bmgtmgo run- 
tains many Mongolian wonts, (11) Tho Altai Tar tarn, m “Altaians,” 
cumprbu — (a) the Mountain Kalmucks (12,000), to w bom this name 
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Tias been given by mistake, and wlio have nothing m common with 
the Kalmucks except tlieir diess and mode of life, while they 
speak a Turkish dialect, and (b) the Teleutes, 01 Telenghites (5800), 
a loinaindei of a foimcily nunieious and warlike nation who have 
migrated fiom the mountains to the lowlands, wlieie they now 
live along with Russian peasants 

Finally, tlieio aio a number of Taitais in Turkestan and Cential 
Asia Without including undei this name the Saits and the 
Kiuamintses ot Tuikestan, still less the Knghiz-Ivazaks, it may 
be leckoned that tlieio aio still noaily 30 OOO smvivois of the 
Uigurs m the valley of the 111, about Kuldja, and m the Khami oasis 
As is evident fiom the above, although the name Taitais 
ougmated m an m disci limnato application of the woid to the 
Turkish and Mongolian stems which invaded Europe six centimes 
ago, and its giadual extension to the Turkish stems mixed with 
Mongolian oi Finnish blood in Sibena, it still lepiescnts an aggie- 
gate of eliaracteis which wauant at least a provisional use ol this 
genetic name, it those to whom it is given aio piopeily subdivided 
It embodies stems which, although widely disLinct, still have some 
common ethnogiaplucal and philological ieatui os, besides being to 
somo extent oi like oiigm and lustoiy 
The liteiatuio of tlio subject is vci> extensive, and bibltofji aplncal indexes 
may bo found in the Gcogeaplntal Dictionary of P Semenoff, appended to the 
m tides devoted respectively to the names given above, ns also in the yearly 
Indexes by M Mazlioff besides tlio well known woiks of Cnstidn, which aio 
a veiy llch souieo of infoinmtion on the subject, Sclilefnei (St Peteisbmg 
academy of science), Dounci, Ahlqvlst, and otliei e>.ploicis of the Uial-Allnlans, 
as also those of the Russian liistoiians Solovieff, Kostomin off, Bestnrheft-Riuniin, 
ScluipoU’, and Ilovaiskiy, the following contamlug valuablo mfoimation may bo 
mont toned —the publications of the Russian Geogi aphical Society and its bi nnehes , 
tlio Russian litnotjeaphiihcsliy Sbormk , the Jevcslia of tlio Moscow society of 
tlio anmlenrs ot natuial BCleneo, tlio woiks of the Russian etlinogi aplilcal eon- 
gi esses , ICosliolT's leseaiclies on tlio Sibcilnn Taitais in tlio memons of tlio 
tSibeumi branch of the geogi hoc , RatUolPs Rciso durch dm Altai, Aus Sibirien , 

“ Pielmosquo Russia. ’ (Jivopiwm/a Ilossiyit) , Semenoff’s and Potanin's ‘'Supple- 
ments ’’ to Rlttei’e Asim , Iltuknvl'B report to the congiess ntKa/nli, Ilm tnlcliai’s 
‘‘Hist ot Crimean Tatius,” in Vyeitnik Meeopy, 18GC and 1807, “ Kal eliinsk 
Ttu tars," in Isvestia liusi (jeogi Soc , xx , 1881 (PA k) 

TAETABUS, in tlio Ilkul (vin. 13 sq , 4.81), is a dark 
underground prison with iron gates, as far below Hades as 
oar tli is below heaven, wliitlior Cronus and the Titans wcio 
thrust down by Zous (vol xxi. p 321), and to which the 
sovereign of Olympus threatens to consign other gods wlio 
may disobey his behests. Later writers mako Tartarus 
the placo of punishment of the wicked after death : AEncas, 
in his visit to tho abodo of tlio shades, comes to a point 
whore the road dividos, tho branch to tho right loading to 
Elysium and that on tho loft to tho prison-house of 
Tartarus, girt about by a triple wall, with the fiory Phlego- 
thon as a moat, and guarded by tho fury Tisiphone (Jin., 
vi 540 st/.). Tartarus is personified as the son of AEtlicr 
and Go, and father of the giants Typhoous and Echidna. 

TABTINT, Giuseppu (1002-1770), violinist, composor, 
and musical theorist, was born at Pirano, April 12, 1692, 
and in early life studied, with equal want of success, for 
tho church, tho law courts, and tho profession of arms 
Ilis life as a young mail was wild and irroguhu, and his 
temper extremely violent and impulsive. Ills unfitness 
for an ecclesiastical career was manifest j and, after failing 
in jurisprudence, ho crowned his improprieties by clan- 
destinely marrying tho niece of Cardinal Cornaro, arch- 
bishop of Padua Though the family of Tarlini had boon 
legally onnoblod, tho cardinal resented tho marriage as 
a disgraceful mdsallianco, and denounced it so violently 
that tho unhappy bridegroom, thinking his life in danger, 
fled for safety to a monastery at Assisi, whore, calmed by 
the sootbing influonco of the roligious life, his character 
underwent a complete change. Docile and obedient, as 
lie had before been passionate and headstrong, ho studied 
tho theory of music under Padre Boomo, the organist of 
tho monastery, and, without any assistance whatever, 
taught himself to play tho violin in so masterly a style 
that his performances in tho church became the wonder of 
tho neighbourhood. For more than two yoars his identity 
remained undiscovered, but one day the wind blew aside 
a curtain boliind which he was playing, and one of his 
hearers recognized him and betrayed his retreat to the 
cardinal, who, hearing of his changed character, re- 
admitted him to favour and restored him to his wife. 

Tartini next removed to Yenice, where the fine violin- 
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playing of Yeracim excited his admnation and prompted 
him to repair, by the aid of good instruction, the short- 
comings of his own self-taught method After this he 
studied for some tune at Ancona , and heie, about 1714, 
he made the cunous acoustical discovery oil which his fame 
as a theonst chiefiy lests He observed that, when two 
notes are sounded togethei on the violin with sufficient in- 
tensity, a tlind sound, distinct from both, is simultaneously 
pioduced. Foi the pioduction of this “third sound,” as he 
called it, Tai tnn failed to account on strict mathematical 
principles When tlie two primary notes form an im- 
pure consonance, the “ third sound ” of Taitmi (now known 
as a diffeicnce tone of the first older) is accompanied by 
beats due to the presence of different tones of higher 
orders, the existence of which, unknown, of course to 
Tartmi, has been established by Helmholtz Tai tini made 
his observations the basis of a theoretical system which 
he set forth in lus Tzattato di Musica, secondo la vera 
scienzia delV Armonza (Padua, 1754) and Dei Pr'mciqnj 
dell ’ Armenia Musicals (Padua, 1767) In 1721 he ic- 
turned to Padua, where he was appointed solo violinist at 
tho church of San Antonio. From 1723 to 1726 he acted 
as conductor of Count Kmsky’s puvate band, but after- 
wards returned to his old post at Padua, where he died 
on February 16, 1770 

Tai- tun’s compositions arc very numerous, and faithfully lllustinie 
Ins passionate and masterly style of execution, which surpassed 
m hnllianey and lefined taste that of all lus contempoiaries He 
frequently headed lus pieces with an explanatory poetical motto, 
such as “ Omlua oqva,’' or “ Volgeio ll nso m pianto o line pupille ” 
Concerning that known as 11 Tnllo del Dmvolo, or The Deni’s 
Sonata, ho told a curious stoiy to Lai ancle, in 1766 He dieamed 
that tlio dovil had become lus slavo, and that he one day asked 
lum if ho could play tlio violm. Tho devil replied that lie believed 
ho could pick out a tune, and thereupon ho played a sonata so 
exquisite that Tartmi thought lie liad nevei heard any music to 
equal it. On awaking, ho tried to note down the composition, 
but succeeded very impoifoetly, though the resulting Devil's Sonata 
is one of Ins best and most celebrated productions 

Besides the theoretical works wo have mentioned, Tartmi vaoto 
a Traitaio dalle Appoguiturc, posthumously printed m French, 
and an unpublished work, Della Jiagtoni a della Projwruom, tlio 
MS. of wlncli lias been lost 

TAEUDANT See Morocco, vol. xvi. p 834. 

TASHKENT), or Tashkent, one of the largest and 
most important cities of Central Asia, now tho capital of 
Eussian Turkestan, is situated in the valley of the Tchir- 
tcliilc, some 50 miles above its junction with the Syr-Daria, 
in 41° 20' N lat and 69° 18' E long The city, formerly 
enclosed by walls which are now ruinous, is surrounded 
by rich guidons, and its houses are buried among tho 
fruit and other trees which grow all along the number- 
loss ramifications of the irrigation canals. The buildings, 
which are of stone and sun-dried bricks, are mostly low, 
on account of tho earthquakes which frequently disturb 
tho region. Like all old cities of Asia, Tashkend is sub- 
divided into sections (yurts), which are characterized by 
the special trades carried on m each. Asiatic Tashkend 
in 1871 had 78,130 inhabitants, mostly Sarts (75,176), 
with a few Uzbegs, Kirghizos, Jews, Eussians, and Ger- 
mans. A depression in tho south-east is occupied by Rus- 
sian Tashkend, dating from 1865, which has clean, broad 
streets lined with poplars, the low nice-looking housos 
being surrounded by gardens. In 1875 its population, 
exclusive of the military, was 4860, mostly Eussians. It 
has a public library containing a rich collection of works 
on Central Asia, an observatory, a museum, two gymnasia, 
a seminary, and the buildings occupied by the administra- 
tion. A branch of the Bussian Geographical Society has 
been opened at Tashkend, and its publications, as also those 
of the statistical committee and the Turkestan Gazette, 
contain most valuable information about Turkestan. Ac- 
cording to tho most recent estimates, the population of 
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passed Moiglieu Islands, and, sailing louurl New Ii eland 
and along the north coast of New Guinea, he cleared 
the straits between New Guinea and Jilolo, ai living at 
Batavia on June 15, after a ten months’ voyage 2 The 
materials foi an account of Tasman’s impoitant second 
voyage m 1641 aie extremely scanty, they consist of 
Tasman’s own chait and some fiagmontaiy notes by 
Buigomaster Witsen m his woik (1705) on the migrations 
of the human lace (translated m Dairy mple’s collection) 
Further mfoimation as to authorities 3 will be found m Mi 
B, H Majoi’s Hakluyt Society volume on JEai hj Voya<je.s 
to Australia , wlieie also will be found the “Instructions ” 
given to Tasman for his voyage to New Guinea Tie is 
mstiucted to obtain a tlioiough knowledge of Staten 
and Van Diemen’s Land, and “ whether New Guinea is 
a continent with the great Zuidland, oi sepaiated by 
channels and islands,” and also “ wlicthoi the new Van 
Diomon’s Land is the same continent with these two gicat 
countries or with one of them ” In this voyage Tasman 
had thieo vessels under his command His discoveries wei e 
confined to the north and north-west coasts of Australia, 
and his chart gives the soundings for the whole of this 
lmo of coast Ho discovered the Gulf of Caipentana, and 
established the continuity of the nortli-wcst coast of the 
land designated generally “ the great known south con- 
tinent,” as far south as about the 22d degree The 
fullest details as to maps of tlio voyage and other 
authorities will ho found m Mr Majoi’s Hakluyt fWietj 
volume lef erred to above Tasman lightly lanks as one 
of the greatest navigators of tlio 17th century. Ho died 
at Batavia m October 1059 

Foi poisonal details, see paper on Tasman by Cli M. Dn/j m 
Lijdiaiian tot do TacU-, Land-, ni T r olLi'nLundc van Hi dvrlundhch' 
Iiulic , 5th senes, vol. u p 308 

TASMANIA, formerly Van Diemen's Lind, is a com- rinh 
pact island, foiming a British colony, winch lies to the 
south of Australia, m the Southern Ocean. It lias an area 
of 24,600 square imlos (about throe-fourths of the w/e 
ol Ireland), and some fifty islets belong to it. Most of 
those ho between it and the southern shmo of Vicltnin, 
in Bass’s >Strait It is a land of mountain ami Hood, with 
picturesque scenery The rentio is a mass of hills, gone 
rally covered with forest, with largo lakes nearly -1000 feet 
above the sea ; and tins high land is continued to the west 
and north-west, while southward ui e other elevations, Ben 
Lomond in the east rises to a height of 5020 foot ; in the 
nortli-wost are Dry’s Bluff (4257 feet) and Quamby (4000) : 
while westivard aro Cradle (5069), Ilugol (4700), French 
man’s Cap (47G0), and Bischoff (2500). 'Wellington, near 
Ilobart, is 1 170 feet. Among the rivers flowing northward 
to Bass’s Strait aio the Tauiar, Inglis, Cam, Kmu, Blyth, 
Forth, Don, Mersey, Piper, anti Hmgarooma. The Mac- 
quarie, receiving the Elizabeth and Lake, falls into the 
South Esk, which unites with the North Fsk to form the 
Tamar at Launceston. West waul, falling into the ocean, 
are tlio Hellycr, Arthur, and Pieman The King and 
Gordon gain. Macquarie Harbour; the Davoy and Spring, 

Port Davoy. Tlio central and southern districts arc drained 
by tlio Derwent from Lake Bl Clair, — its tributaries being 
the Nive, Dec, Clyde, Ouse, and Jordan. The II non falls 
into D’Entrecasteaux Channel. The chief mountain lakes 
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Taslikend, w T ith its suburbs, is reckoned at 100,000 In 
consequence of the chequeied history of the town (see 
Turkestan), few old buildings have been preserved, and 
only the madrasah Beklar Bek, with its fifty students, and 
the graves of Sheikh Zenedjin-baba and Zengln-ata are 
worthy of mention The former is four centuries old, and 
that of Zenghi-ata, a saint held m high veneration through- 
out Central Asia, yearly attracts thousands of pilgrims 
A yanety of petty trades aie earned on m numeions small woik- 
sliops, — weaving and dyeing of cottons and the manufactmeof small 
brass and non wares, of harness, and especially of boots, being the 
chief Most of the inhabitants aie also engaged in raising com, 
lice, oil-plants, cotton, wine, and lucerne, and m gaidenmg The 
trade of Taslikend lias lost its foimei nnpoitance, but com, cattle, 
silk, cotton, and fruits aie still expoiteu, and all lands of manu- 
factured waies aie impoited fiom the countries to the south 

TASMAN, Abel Janszen ( c 1602-1659), a dis- 
tinguished Dutch navigatoi, born at Hoorn, North Hol- 
land, probably in 1602 or 1603 He is known to have 
made two important voyages of discovery m the Pacific 
and Southern Oceans, only of the second of them have 
w T e a full account In June 1639 Tasman, along with 
Matthew Quast, was despatched by Van Diemen, governor- 
general of the Dutch East Indies, on a voyage to the 
Western Pacific, which was first directed to the Philippine 
Islands, part of the coast of Luzon was explored Sailing 
east and north Tasman and Quast touched at several of 
the Bonm Islands, which they weie probably the first to 
discover. Sailing still farther uoith, m quest of what 
were then known as the <c islands of gold and silver,” they 
reached the latitude of 38° 40' N , about 600 miles east 
of Japan, and continued east for other 300 miles on the 
parallel without discovering anything On October 15 
the navigators decided to leturn, and, after touching at 
Japan, anchored at Taiwan-fu, Formosa, Novcmbci 21 
After this, Tasman was engaged in opeiations m tlio 
Indian seas until 1612, when he set out on Ins first gieat 
expedition 1 Seveial Dutch navigators had already dis- 
covered various portions of tlio wost coast of Australia, 
and the Dutch East India Company were anxious to 
obtain a more accurate and extended stuvey of that land 
Bailing from Batavia on August 14, 1612, with two 
vessels, the “Heemslark” and “Zoehaan,” Tasman on 
November 24 sighted the land to which lie gavo the name 
of Van Diemen, in honoui of the govei nor-goncral, but 
which is now named Tasmania Ho doubled the land, 
which ho evidently did not know was an island, and, run- 
ning up Storm Bay, anchored on December 1 m tbo bay to 
which he gave the name of Ficdenck Henry Thoro he 
set up a post on which he hoisted the Dutch Hag. Quit- 
ting Van Diemen’s Laud on December 5, Tasman steered 
eastwards with a vague idea of rcachiug the Solomon 
Islands, and on December 13 lie discovered a “high 
mountainous country,” which he called “ Staatonland ” 
(New Zealand). Oilusing along the west coast of tlio 
South Island, lie anchored on tlio 18th in 40° 50' S. lat., 
at the entrance of a “ wide opening,” which he took to be 
a “ fine bay,” but which was no doubt Cook’s Strait. He 
gave the name of Moordenaars (Massacre) Bay to the 
bay, at which he attempted to land, and where sovoral 
of his men were killed by the natives. Leaving Now 
Zealand, and pursuing an irregularly north direction, but 
never coming m sight of Australia, he discovered, on 
January 21, 1643, two islands belonging to tlio Friendly 
group, to which he gave the names of Middelburg (Eova) 
and Amsterdam (Tongatabu). After discovering several 
other islands in the Friendly group and their neighbour- 
hood, Tasman steered north and west, reaching the neigh- 
bourhood of New Britain on M arch 22. On the 21th ho 

1 See Siebold’s paper in Le Mmiteur des hides- Orientates et 

Occidental®}, 1848-49, pt. i. p. 390. 


3 Tlio Best English translation of Tasmans Journal is in Thmitn 
Collection, vol ni. The Dutch original was published at Amsterdam 
m 1860, edited by Jacob Swait, ami contains tlio cduu t of tho second 
voyage. 

8 Tlio subject is thoroughly discussed liy I*. If. Leupo in the 
hijdrayen van het Jeon. Inst, ivor Taal Land-, ni Vulkrnkunde r. 
d, hid. Archipd, ser. i. pt. iv, pp, 123-140 ; in lltjd. war Vmlrr- 
landsehc Geschiedenis en Oudheul Kunde , by H, Fruui, new series, 
pt. vu. p. 254; and in the same writer’s work I)e Jietsen dtr Hr dr r- 
Zanders naar Niemo Guinea (The Hague, 1878} ; also Cut. A. IL./a, 
Hederlandsch Hicuio Guinea (The Hague, 1884). 
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aie the G-ieat Lake (50 miles in cnciut), Sorell, St Clair, 
Ciescent, and Echo The colony is drvided into eighteen 
counties The puncipal towns are Hobart, the capital, on 
the Derwent, with a population of 21,1 IS m 1S81 (25,044 
m 1886), and Launceston (12,752 in 1881 , 19,379 m 
18S6), at the head of the Tamar The rugged western 
half of the island has only a few small settlements, while 
the eastern country is increasing m population on account 
of the mines 

Climate — This small colony has a fai gi eater range of 
climate than can he experienced throughout the Australian 
continent The eastern side is dry, the western is xeiy 
wet Tin and gold miners are partially ai rested m then 
work during summer fiom want of water m the north-east 
Dense forests and impracticable scrubs result in the west 
fiom deposition of a hundred or mote inches of ram in the 
yoai, while other paits to the east occasionally suffer fiom 
di ought Tasmania does not escape the summer visit of an 
Austiahan hot wind Hobait and Launceston, being near 
the sea, have gieater equability of tempeiature, with laro 
frosts The mean temperature of Hobart is 54°, of "Waratah. 
m the nortli-west 44°. Hobart aveiages 22 inches of ram, 
loss than Melbourne, Sydney, and Brisbane Inland, m 
the settled parts, cold is sovoie in winter, but only for a 
short period. The wooded not tli-west slioie has no cold 
and no excessive heat, but plenty of showers Up m the 
lake country the chmato lather lesembles the Highlands 
of Scotland. On tho west and southern coasts the winds 
aie usually strong, and often tempestuous 

Like How Zealand, Tasmania is very healthy Ho miasma 
is retained m its forests Rheumatism and colds may pre- 
vail, but little fovoi or dysentory occurs Peihaps no pait 
of the world can show rolatively so many aged people 
Children gonorally display tho robustness of English village 
life As a retreat for Australians, Tasmania m tho summer 
has strong claims. Cool and strengthening airs, magnifi- 
cent forest solitudes, and secluded fern-tree vales may be 
enjoyed along with all tho comforts of modem civilization 

(Jeoloyy . — The comparatively recant connexion of Tas- 
mania with Victoria is evidenced not less by rocks than by 
floia and fauna. Tho grauitic islands of Bass’s Strait are 
as so many stepping-stones across, a depression having con- 
verted the loftier districts into islands The want of simi- 
larity, however, between tho tufted-liaired Tasmanians and 
their Australian neighbours would, indicate that tho dis- 
ruption took placo before the advent of the younger race 
on tho nor thorn side "While doubts oxist as to the pres- 
ence of rocks older than tho Siliuian, a Palaeozoic floor 
exists noi 111 , east, south, and west, though often thrown up 
into irregular ranges, sometimes over 5000 feet, by igneous 
irruptions. Convulsions have distinguished the history of 
the little island from ono end to tho other. Hot only is 
granite in all its varieties very piovalont, but there is an 
immense amount of metamorplusm in different directions 
Then, at another period, not merely porphyries, but basalts 
and greenstones, weio widespread in their ravages They 
consumed or deranged bods of coal, and overflowed enor- 
mous tracts Earthquakes were busy, and tremendous 
deluges denuded great aroas to depths of thousands of feet, 
leaving mountains of Primary rock, with peaked or plateau 
summits of basalt or greenstone. There are prismatic 
walls several hundreds of feet m height, and 4000 feet 
above tho sea-level, as at Mount "Wellington, looking down 
upon “ ploughed fields ” of greenstone blocks. Still, unliko 
Victoria, there are not the extinct craters to tell the tale 
of more modern lava flows. Tho lake district, up to ovei 
4000 feet, is a tangled mass of granitic and motamorplnc 
rocks. Quartz is so common a feature that tho western 
storm-bound cliffs reflect a white light to passing ships; 
■while mica, talcose, dolerite, and siliceous schists are 
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common over the island Contoited slate and the t ess el- 
ated pavement of Tasman’s Peninsula are effects of that 
transmuting peuod. Granite is strong at eastern and 
northern points, at western localities, m the interior, and 
m the straits. Greenstone is exhibited southward in enor- 
mous fields, as well as m the western and lake districts, 
and alternates often with basalt Silicified trees are seen 
standing upright m the floor of igneous rock The Prim- 
ary locks have more casts of foimer life than fossils m 
ordinal y condition The Hobait clay-slate abounds m 
Fenestella or lace coral, and tnlobites occui in limestone 
Slate is abundant on the noith-west coast, the South Esk, 
and westwai d Hew Red Sandstone near Hobai t is marked 
by the piesence of salt-beds The Carboniferous forma- 
tions aio not much exhibited on the western half of the 
island, hut aie piomment along the Meisey and other 
northern riveis The southern fields aie tom by igneous 
mvadeis Anthracitic foims are conspicuous on Tasman’s 
Peninsula Inland, on the eastern side, the foimations 
spiead from neai Hobart northward for scoies of miles, 
and even to a thousand feet m thickness The Fmgal 
and Ben Lomond north-eastern districts are lcmaikably 
favoured with Carbomf ei ous sandstones and cnnoidal 
limestones, hearing excellent seams, and like strata aiu 
noticed in islands off the east coast Caibonaceous non- 
coal-bearing beds by the Mersey are 500 feet thick 
Tertiary locks aie not extensive, save m the breccia and 
coaise sandstone south of Launceston, ovei Horfolk plains, 
and along some rivei valleys Alluvial gold deposits belong 
mainly to the Pliocene formations, — the ancient Primal les 
containing the auufeious quartz veins Giecnstone and 
basalt belong to various periods, the latter being specially 
appaiont m the Terliaiy epoch Travel tine, near Hobait 
and Richmond, is from fie&h water action The Pleistocene 
development was characterized by overwhelming denuding 
forces. Raised beaches are noticed along some of tlio 
laiger rivers, and westerly moraines would imply a greater 
elevation of the country formerly Caves and lecent beds 
exhibit marsupial forms analogous to existing ones. Hot 
far from Delorame are limestone caves, with passages two 
miles in extent Tho density and intricacy of the island 
sciubs have interfered with the investigation of its geolog} 

Minerals — Tasmania has failed to take a voiy impoitant position 
as a gold pioducoi. Still, w lien the mushing of 1300 tons m ono 
mine pi otfucod £11,528, advontuieis may well bo hopeful Fiom 
Benconsfudd nunc, west of tho Taman, gold lias obtained to tho 
value of £615,330 liom July 1878 to January 1, 1887 In 1885 
there wei olive districts under commissioners of mines Westward, 
gold is found fiom Aithur rivei to Point llibbs ; noith-westvraul, 
from Bljth river to Cape Grim In tho north east are Scottsdale, 
limgaroom a, Mount Victoria, and Waterhouse fields; east, Frugal 
and St George river. Arsenic and silver aio found with gold m the 
northeast; and iron, aisomc, copper, and load with it at Bon cons - 
held For 1885 tho gold export was 37,498 oz., worth £141,319 
Silver occurs at Penguin, Mount Ramsey, and Waratah (Mount 
Bisclioif), combined with load. Copper is met with at Mount 
Maurice, &c , hut not m paying quantities. Bismuth at Mount 
liamsey is rich, but tho country is difficult to reach. Antimony, 
zme, manganese, copper, plumbago, and galena arc known west of 
tho Tamar, wlioio also asbestos in serpentine hills is plentiful. Tin 
is well distributed m Tasmanian gi unite Mount Bischoff, m the 
scrubby, lociky, damp west, has the richest lodes , otliei mines are 
in tho north-east and west. In ten years the product came to two 
and a half million pounds sterling Bischoff district m 1885 gave 
2871 tons of oio, much being found m huge blocks Want of 
wutet in the noitli-oast prevents much hydraulic working An- 
thracite coal is pretty abundant at Port Arthur. Near Hobart are 
workings of poor quality Aronml Ben Lomond aie bituminous 
seams, but difficult of access. Fingal district has coal equal to 
that of Newcastle, with a seam of 14 feet, but carnage is difficult. 
Mersoy river coal mines yielded 60,000 tons m the course of over a 
dozen years Iron was worked near the Tamar, but did not pay, 
excess of chromium making it buttle ; its steel was veiy malleable. 
All varieties of iron ores are known Hobart fieestone is largely- 
exported to other colonies Tusmanito or dysodilo m the Mersey 
distuct is an inflammable resinous substance During 1884 there 
XXIIT. — 10 
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weie lapsed 41,240 oz of gold, 5461 tons of tin, and 5334 tons of 
coal The total expoit of gold and tin dunng the five yeais 1880 
to 1885 was of the value of £2,591,820,—' being £642,230 moie than 
for the ten yeais pi ecedmg The expoit of tin aveiaged 7 9, 682 cwt 
Agriculture -—-The island has not a laige aiea fit foi cultivation 
A gieat pait is veiy mountainous, and dense scmhs, with heavy 
foiests, aie impediments to the faimei The west side is too wet, 
stormy, and .yfceulc foi settlement Almost all the faims lie m the 
line between Hobait and Launceston and between Launceston and 
Cnculai Head The climate being eoolei and moistci than m most 
paits of Anstialia, the productions aie of an English chaiactei, 
hops, barley, and oats being fieely laised Chopping land foi many 
successive yeais with wheat lias lessened the pioduce of what was 
foi tile countiy, as little manuie had been used In latei times 
theie lias been a gieat nnpiovement m agiienltnie Foi some time 
Tasmanian gioweis did well, supplying Austialia and Hew Zealand 
witlifioui, potatoes, and fruit, but, as then customeis became m 
then turn produce! s, the old markets failed in all hut apples and 
stone fiuit Fresh and preserved fiuit, with jams, togetliei with 
excellent hops, continue to affoid the lslandeis a good tiade In 
18S5-8S theie wei e 417,777 acies in cultivation, m ciop, 144,761 , 
m grasses, 181,203 Wheat occupied 30,266 acres, bailey 6833, 
oats 29,247, pease 7147, potatoes 11,073, hay 41,693, turnips 3680, 
and gaidens and oichaids 8198 

So large a paifc of the island is covered with thicket, lock, and 
marsh that it appeals loss pastoral than eastern Austialia Tlio 
total number of sheep m 1886 amounted to 1,648,627, tlio hoises 
to 28,610, and the cattle to 138,642 Of 16,778,000 acies only 
4,403,888 have been sold or giauted 

J?loi a — This diffois but little fiom that of south-eastern 
Austialia, with winch it was foi meily connected Over a thousand 
species aie repiesented The eucalypts aie gums, stimgy baik, 
box, peppeimmt, ironwood, &c The eelebiated hluo gum {Euca- 
lyptus Globulus), so eageily sought for pestilential places m southern 
Euiope, Afuea, and Amenca, llouuslics best m the southern dis- 
tricts of the island Foi shipbuilding purposes tlie timbei, which 
grow s to a laige size, is much pnzed Acacias aie abundant, and 
manna trees aio veiy pioductive Sassafras ( Athcrospcrma mas 
chata ) is a tall and handsome tree Pines are numerous The 
Huon pine {Dam ydium cupt cssinum), whose satm-liko wood is so 
sought after, flonnshes in Iluon and Goidon river districts The 
celery pine is a Phyllocladus, and the pencil cedar an Atln oias’ts 
The peppei tiee is Tasmania ft agr ans The Myr teterm aio noble 
tiees The lakes cidei tiee is Eucalyptus resimfer a, whose trcacle- 
lilce sap was foimorly made into a drink by busli men Xinihoi- 
lceas oi glass tioes tlnow up a flowering spike The chaiming red 
flow'd s ol the Tasmanian tulip tree ( Tclopcet) aio Been from a gieat 
distance on the sides of mountains The so-called lice plant, with 
nce-hko giams on a stalk, is tlio glass Richea Of Dodoma, Epac- 
ns, and Orchis theie aie lunncions species The Elcmdjovdia, a 
Liliaceous plant, lias a head of bxilliant enmson flowers The 
Casuanna, Exocarpus, BanhUa, and tiee fern resemble tlioso of 
Australia, Tasmanian ovcigreon forests are very aromatic. At 
one tune the island had an extensive timber trade with Sydney, 
Melbourne, and Adelaide, and it still exports £50,000 to £80,000 
worth annually of planks, shingles, palmg, &c 

Fauna . — Animal life m Tasmania is similar to that m Australia, 
The dingo or dog of the latter is wanting , and the Tasmanian devil 
andtigoi,or wolf, are peculiar to the island. The Marsupials include 
the Macro}) us or kangaroo, Didalphys or opossum, Pelam us or flying 
phalangor, Peramelcs oi bandicoot, Jlypsiprymmut or kangaroo lat, 
Fhascolomys or wombat , while of JS/onotrcvmta there ai o the Echidna 
or porcupine anteator and the duck-billed platypus, Tlio imusupial 
tiger or Tasmanian wolf ( Thylaamus cynucejihalus), 5 foot long, is 
yellowish brown, with several stripes across the back, having short 
stiff hair and very short legs (see vol xv p. 380). Very few of 
these nocturnal carnivores are now alive to trouble flocks. Tho 
tiger cat of tho colonists, with weasel legs, white spots, and nocturnal 
habits, is a largo species of tlio untameable native cats. Tho devil 
{Dasyurus or Sarcophilus ursmus) is black, with white bands on 
nock and haunches. The covering of this savage but cowardly little 
nighl-pi owlcr is a sort of short hair, not fur The tail is thick, and 
the bull-dog mouth is formidable. Among tho birds of tlic island 
are tho eagle, hawk, petrel, owl, finch, peewit, diamond bird, fire- 
tail, robin, emu-wren, crow, swallow, magpie, blackcap, goatsucker, 
quail, ground dove, jay, parrot, lark, mountain thrush, cuckoo, 
wnttlcbml, whistling duck, lioncybml, Capo Ban on goose, penguin 
duck, waterhen, snipe, albatross, and laughing jackass. Snakes 
are pretty plentiful m scrubs , tho lizards are harmless. Insects, 
though similar to Austialian ones, aro far less troublesomo ; many 
•arc* to he admired for thoir great beauty. 

Fisheries. — In tho early years of occupation tho island was tho 
resort of whalers from tho United Kingdom, the United States, and 
France. Both sperm and black oil, with whalebone, were important 
■articles of export till the retreat of tho whales to other seas. Seal- 
ing was carried on successfully for many years in Bass’s Strait, 
until the seals were utterly destroyed. There has recently been, a 
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levival of whaling, the product of tlie island fisheiy for 1S85 being 
£12,600 The bays contain some excellent fisli, much esteemed m 
the neighhouung colonies, paiticulaily the tiumpetei, found on 
the southern side of the island Of neatly 200 sorts of fishes a tlm d 
can be consideied good foi food The outei fislienes extend to 16 
miles fiom slioie, being fioin 20 to 80 fathoms deep The species 
include the tiumpetei {Latr is, iound up to 60 lb weight), the 
“salmon” of the okl settleis (A) ? ijns), tlio flatlicad {Platycephalus), 
tievally {Neptonemus), gaifisli {Hemifhanvphus), bariacouta and 
kmgfisli (both Thy) sites) Theie aie tlm teen soils of pcich, and 
five of hieam Tlie anchovy is migiatoiy English luaolcciol have 
been seen off the east coast , and some of the heuings .ue much like 
the English Bock cod and bull-kelp cod aie faiomites Mud 
oysteis aie ncaily woiked out , aitihcial oystei-beds aio being 
foimed English tiout {Salmo fat io) aie moie certainly found than 
the tiue salmon {Salmo salat ) , the last aie doubtful, though num- 
beitt have been laised m liatclieiies on the Dei went Among fronli- 
I watei fisli aie a so-called fiesliwatei hemng {Pi otolr oites), v annus 
I kinds oi wliat the old settleis called tiout {Galaauas), blaelciisli 
I {Gadoprsis), and fine peich 

Commerce —Soon after the colony was founded there was a great 
tiade in whale oil, as well as m the oil and skins of seals 'When 
this declined, mei chants did well m the oxpoitation of bieadstuils, 
fnuts, and vegetables to the neighhounng and more leoently estab- 
lished colonies, not less than to Hew South Wales Timbei was 
also fieely sent to places less favoured with forests or too busy 
with otliei employments When the tiade with England in oil 
fell off, the cxpoit m wool and then of metals succeeded Tasmania 
has now an active commeiec with Victoria, but has a competitor 
rathci than a customer in Hew Zealand Tho shipping during 
1885 was 342,745 tons luwaul, 335,001 outwaid The impoits 
for that wear came to £1,757,486 , the exports to £1,313,693. Oi 
tho expoits, £1,299,011 weie of Tasmamaii products and mami- 
factvues, — including wool, £260,480, tin, £357,587, gold, £141,319; 
fruit, £105,363 Tlie banks of the colony at tho end of 1885 
showed assets £3,754,226 and liabilities £3,814,631. The savings 
banks oaily m 1886 dcclaied £455,774 to the ciodit of depositor 
Attempts liavo been recently made to draw Tasmania into closer 
commoicial and fiscal relations with Victona 

Manufactures — Humoious industries arc practised, though lint 
to the extent of exportation, excepting fiom the working oi 28 
tanneucs, 62 sawmills, 13 biew’oues, 7 manufactories of jam, and 
a using wool factory. 

Roads and Railways — Ho colony, for its area, was cm so 
favomed with excellent loads as Tasmania 1ms been There aro 
now’ about 5000 miles of good loads. Tho pnmupal lino of inilwny 
is that from Ilobait to Launceston. Altogether, 260 miles of rail- 
way weie open in 1S87 

Post Office — In eaxly j ears letlois weio earned by manors on foot 
across tho island In 1885 theie wei o 246 post offices, and tho 
telegiaph lmd 1579 miles of wire, A submauue hue eomioeta 
Tasmania with Victoria 

Administration — The governor is appointed by tlm British 
crown Tlio legislative council 3ms eighteen members, and iho 
assembly thirty-six. Tho revenue for 1885 86 was £571,396, tho 
expenditure! £585,766 The public debt, contracted for public 
works, amounts to llirco and a tlmd millions. Tlm customs pro- 
vided £276,100 The official machinery is as extensive as for a 
colony with seven oi eight times tlm papulation. 

Education — At first tho state made grants in aid to schools 
established by private persons and leligimts denominations, but 
ultimately, as m Victoria and New Zealand, education was made 
secular and compulsoiy, loligums touching being mil of school 
hours, oi dependent on Sunday schools, which arc to ho found all 
over the island There are 2U4 public; .schools, nmmtfliucd out of 
a iuuil of £32,793 In eurht grammar and collcgmfe schools a 
higher slandaul of inslme.tum is reached. _ Tlie degtoeof Associate 
of Arts is conferred on desoi vuig .schohim in the state schools ; und 
exhibitions (up to £200 a year for four years) enable pupils to 
study at tlio higher schools or colonial or Euiopenn uiiiveusities. 
Ho state grant is now made for tho support of any religious deno- 
mination. 

Population . — Tho whites luivo entirely displaced iho blacks. 
Outrages and cruelties led to conflicts; and now tlm last individual 
of the tribes has passed away. There are, however, some half- 
castes on islands in the Straits. Tlio colonists m Tasmania are 
moro concentrated than m other settlc-monls, In 1838 there ware 
2320 men, 432 women, and only 489 children. At tho census of 
1881 tho population numhoreu 115,705 (61,102 males, 54,548 
females); m 1886 it was estimated at 138,791. Tho births In 1880 
averaged 34*6 per thousand, tho deaths 16’2, 

Tfisiory — The Dutch navigator Tahman (q. v. ) sighted tho island 
November 24, 1642, and named it Van Diemen’s Land, after tho 
Dutch governor of Java. Ho took possession at Frederick Henry 
Bay in tho name of tho stadthohler of Holland, and thou pawn'd 
on to tho discovery of Hew Zealand. Tho French Captain Marion 
in 1772 came to blows with tho natives. Captain Cook was at 
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Aclventm e Bay, to the south, m 1777 His companion, Captain 
Fumeaux, had. enteied the bay foui yeais pieviously, assunng 
Cook that Van Diemen’s Laud was joined to Hew Holland 
Admnal Bium d’Entiecasteaux, with the natuialist La Billaidieie, 
enteied the Deiwent, calling it Noith Rivei, m 1792 Two yeais 
aftei, Captain Hayes named it Denvent Mi Bass and Lieutenant 
Flmdeis passed tluougli Bass’s Stiait, and fiist sailed lound the 
island, in 1798 The high teims in which they spoke of Sullivan’s 
cove, at the mouth of the Denvent, afteiwauls led to the settle- 
ment of Hobait tlieie The Fiench discoveiy ships, “Geogiaphe” 
and “ Hatuialiste,” unclei Commodoie Baudm, weie off the coast m 
1801-2 The island vas settled fiom Sydney A small paity was 
sent to the Deiwent, undei Lieutenant Bowen, m 1803, and anothei 
to Poit Daliymple next yeai undei Colonel Paterson, \i ho was 
lemoved to Launceston m ISO 6 Captain Collins, who had been 
sent with a large nutnbei of convicts fiom England to form a penal 
colony m Poit Plnllip, thought piopci to lemove thence after tlnee 
months, and establish himself at Hobait Town, Fehiuaiy 180-i 
The eaily days weie tiymg, fiom want of supplies and of good 
government , and conflicts aioso with the natives, which led to the 
colelnated Black "Wai In 1830 neaily all the settleis, with 1000 
soldieis and aimed constables, attempted to duve the ahoiigmes 
into a peninsula, but caught only one lad Mi George Robinson 
atterwauls succeeded in inducing the few hunted ones to suneiidei 
and bo taken to Flmdeis Island Deaths lapidly followed The 
last man died m 1862, the last female in 1872 Busluanging was 
common lor years iu tins seiubby land The colony was subject 
to New South Wales till 1825, when independence was declaied 
On fieo settlers beiug permitted to go to Van Diemen’s Laud, they 
oiuleavouied to get iieodom ol the piess, tual by juiy, and a populai 
foim of lule After long stiugglos, the liberties they sought foi 
weie gmdually gi anted A lespoiisible government v as the last 
boon received Oppressed by the number ol convicts tin own into 
the couutiy, the free inhabitants petitioned agaiu and again for the 
cessation ol transportation, which was eventually allowed Among 
the govemois was Sn John Fianklm, of polar colobiity The Just 
new.spapei, The Derwent Star, came out m 1810 Lileiatmo ad- 
vanced from that limnblo boginning At first the Goveinmout 
entirely supported schools atul ehuielios, and for many years slate 
aid was nllbulod to the (Jluuohof England, Piesbylenau, Wesleyan, 
and Roman Catholic cliui elms, but this anl is now withdrawn. The 
island proving too small for a largo population, numbeis swarmed 
off to the neighbouring soUlomonts, and Poit Plnllip, now Vietona, 
received its first inhabitants from Tasmania. Though not so 
piosporons as Victoria, the little island enjoys an amount of case 
and comfort which lew, if any, settlements elsewhere have been 
known to experience, (J BO ) 

TASSIE, James (1735-1799), gem-engravor and mod- 
el] or, was born of lrumblo parentage at Pollokshaws, near 
Glasgow, m 1735. During Ills oaihoi years lie worked 
as a stone-mason, blit, having visited Glasgow on a fair- 
holiday, and seen the collection of paintings brought 
together in that city by Robert and Andrew Foul is, the 
colobrated prmtois, ho was soizod with an irrosistiblo 
desire to become an artist Ho lemoved to Glasgow, 
attended the academy which had been established there 
by the brothers Foul is, and, applying himself to drawing 
with indomitable perseverance, seconded by grout liatuial 
aptitude, lie eventually became one of the most distin- 
guished pupils of the school. When his training was 
completed he visited Dublin in search of commissions, 
and there became acquainted with Dr Quin, who had 
boon experimenting, as an amateur, m imitating antique 
engraved gems in coloured pastes. T1 o engaged Tassio as 
an assistant, and together they perfected the discovery of 
a vitreous paste composition, styled e< enamel, ” a substanco 
admirably adapted, by its hardness and beauty of texture, 
for the formation of gems and medallions. Dr Quin 
oncouraged his assistant to try his fortune in London, 
and thither ho repaired in 17 60. At fiist he had a hard 
struggle to make Ins way, for ho was modest and diffident 
in the extreme, and without influential introductions to 
amateurs and collectors. But ho worked on steadily with 
the greatest caro and accuracy, scrupulously destroying 
all impressions of his gems which were in the slightest 
degreo inferior or defective. Gradually the beauty and 
artistic character of his productions came to be known. 
He received a commission from the empress of ’Russia 
for a collection of about 15,000 examples ; all the richest 
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cabinets m Europe were thrown open to him for purposes 
of study and leproduction, and his copies were frequently 
sold by fraudulent dealers as the original gems He 
exhibited m the Royal Academy from 1769 to 1791. 
In 1775 he published the fiist catalogue of his woiks a 
thin pamphlet detailing 2856 items This was followed 
in 1791 by a large catalogue, m two volumes quaifco, with 
illustrations etched by David Allan, and descuptive text 
m English and French by Rudolph Enc Raspe, F S A., 
enumerating neaily 16,000 pieces Mateuals exist m 
MS , in the possession of a descendant of Tassie’s, for a 
list of more than 3000 further items 

In addition to his impressions from antique gems, 
Tassie executed many laige piofile medallion portraits of 
his contemporaries, and these fonn tbe most original and 
definitely aitistic class of his works They weie modelled 
in wax from the life or fiom drawings done from the life, 
and — when this was impossible — fiom other authentic 
souices They weie then cast m white enamel paste, the 
whole medallion being sometimes executed m this material , 
while in other cases the head only appears m enamel, 
lelieved against a background of ground-glass tinted of a 
subdued coloui by paper placed behind His first large 
enamel poitiait was that of John Dolbon, son of Sir 
William Dolbon, Bart, modelled m 1793 or 1794, and 
the senes possesses great historic interest, as well as 
artistic value, including as it does portraits of Adam 
Smith, Sn Henry Raeburn, Dis James Beattie, Blair, 
Black, and Cullen, and many othei celebrated men of the 
latter half of the 18th century 

At the time of his death, m 1799, the collection of 
Tassic’s works numbered about 20,000 pieces (j m g.) 

TASSIE, William (1777-1860), gem-engravci and 
modeller, nephew of the above, was bom in London on 
the 4 th of December 1777 ITe succeeded to the business 
of Ins uncle, to whose collection of casts and medallions 
ho added largely His poi trait of Pitt, m particular, 
was very popular, and circulated widely. When the 
Shakespeare Gallery, formed by Alderman Boydell, was 
disposed of by lottery in 1805, William Tassie was the 
winner of the pnzo, and in the same year he sold the 
pictures by auction for a sum of ovei .£0000. Pic died at 
Kon&mgton on the 2Gtli of October 1860, and bequeathed 
to the Board of Manufactures, Edinburgh, an extensive 
and valuable collection of casts and medallions by his 
uncle and lnmsolf, along with poi traits of James Tassie 
and his wife by David Allan, and a series of water-colour 
studies by George Sanders from pictures of the Dutch and 
Flemish schools. (j. m g.) 

TASSO, Torquato (1544-1595), who lanks with 
Dante, Potrarcli, and Ariosto among the first four poets 
of Italy, was the son of Bernardo Tasso, a nobleman of 
Bergamo, and his wife Porzia de’ Rossi. He was born at 
Soncnto in 1544. His father had for many years been 
secretary m the service of tho prince of Salerno, and his 
mother was closely connected with the most illustrious 
Neapolitan families. Tho prince of Salerno came into 
collision with the Spanish Government of Naples, was 
outlawed, and was deprived of his hereditary fiefs In 
this disaster of his patron Tasso’s father shared. He was 
proclaimed a rebel to tho state, together with his son 
Torquato, and Ins patrimony was sequestered. These 
things happened during the boy’s childhood. In 1552 lie 
was living with Ins mother and Ins only sister Cornelia at 
Naples, pursuing his education under the J esuits, who had 
recently opened a school there The precocity of intellect 
and tho religious fervour of the boy attracted general 
admiration. At the ago of eight lie was already famous. 
Soon after this elate ho joined his father, who then resided 
in great indigence, an exile and without occupation, m 
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Home. Hews leached them m 1556 that Porzia Tasso had 
died suddenly and mysteriously at Naples Her husband 
was firmly convinced that she had been poisoned by her 
brother with the object of getting control ovei hei pro- 
perty. As it subsequently happened, Porzia’s estate nevei 
descended to liei son , and the daughter Cornelia married 
below her birth, at the instigation of her maternal lelatives 
Tasso’s father was a poet by pLedilection and a professional 
eouitiei of some distinction. In those days an Italian 
gentleman of modest fortunes had no congenial splieie of 
society 01 occupation outside the couits of petty ecclesi- 
astical and secular princes "When, therefore, an opening 
at the court of Urbmo offeied m 1557, Bernardo Tasso 
gladly accepted it The young Torquato, a handsome and 
brilliant lad, became the companion m sports and studies 
of Francesco Maria della Bov ere, heir to' the dukedom of 
Urbmo The fate which condemned him foi life to be a 
poet and a courtier like his father was sealed by tins 
early entrance mto princely palaces At Urbmo a society 
of cultivated men pm sued the msthetical and literary 
studies which were then in vogue Bernardo Tasso read 
cantos of his Amcidtgi to the duchess and her ladies, oi 
discussed the merits of ITomei and Virgil, Trissmo and 
Ariosto, with the duke’s librarians and secretaries. Tor- 
quato grew up m an atmosphei c of refined luxury and 
somewhat pedantic criticism, both of which gave a per- 
manent tone to his character At Venice, whither his 
father went to superintend the punting of the Aniaduji , 
these influences continued. He found lnmself the pot and 
prodigy of a distinguished literary circle But Bernardo 
had suffered in his own career so seriously fiom addiction 
to the Muses and a prince that he now determined on a 
lucrative profession for his son Torquato was sent to 
study law at Padua Instead of applying lnmself to law, 
the young man bestowed all his attention upon philosophy 
and poetry. Befoie the end of 1562 ho had produced a 
narrative poem called liinaldo, winch was meant to com- 
bine the legnlauty of the Viigilian with the attractions 
of the romantic epic In tlie attainment of this object, 
and m all the minor qualities of style and handling, 
liinaldo showed such marked originality that its author 
was proclaimed the most promising poet of lus timo The 
flattered father allowed it to be printed ; and, after a short 
period of study at Bologna, ho consented to his son’s 
ontouug the service of Cardinal Luigi d’Este In 1505, 
then, Torquato for the first time set foot in that castlo at 
Perrara which was destined for him to bo tbo sceno of so 
many glories and such cruel suffonngs. After tho publica- 
tion of liinaldo he hacl expressed his viows upon tho epic 
m some Discourses on the Art of Poetry, which committed 
him to a distinct theory and gamed for him tho additional 
celebrity of a philosophical critic. Tho age was nothing if 
not critical • but it may bo esteemed a misfortune for tho 
future author of the Gevusalemme that ho should have 
started with pronounced opinions upon art. Essentially a 
poet of impulse and instinct, ho was hampered in produc- 
tion by his own rules. 

The five years between 1565 and 1570 seem to have 
been the happiest of Tasso's life, although his fathei’s 
death m 1569 caused his affectionate nature profound pain. 
Young, handsome, accomplished m all tho exercises of a 
well-bred gentleman, accustomed to the society of the 
great and learned, illustrious by his published works in 
verse and prose, he became tho idol of tho most brilliant 
court in Italy. The princesses Lucrozia and Leonora 
d’Este, both unmarried, both his seniors by about ten 
years, took him under their protection. He was admitted 
to their familiarity, and there is some reason to thmk that 
neither of them was indifferent to him personally. Of tho 
celebrated story of his love for Leonora this is not the 


place to speak It is enough at present to obseive that 
he owed much to the constant kindness of both sisteis 
In 1570 he travelled to Paris with the cardinal Fiank- 
ness of speech and a certain habitual want of tact caused 
a disagreement with his worldly pati on He left France 
next yeai, and took service under Duke Alfonso II oi 
Feiraia The most important events m Tasso’s biography 
dui mg the following fonr years aie the publication of the 
Amnia in 1573 and the completion of tlie Gevusalemme 
Liberala m 1574 The Aminta is a pastoial diama of 
veiy simple plot, but of exquisite lyncal charm It ap- 
peared at the critical moment when modem music, under 
Palestinian impulse, was becoming the main ait oi Italj 
The honeyed melodies and sensuous melancholy of A mint a 
exactly suited and mteipictcd the spirit of its ago We 
may regard it as the most decisively important of Tasso’s 
'compositions, foi its influence, in opcia and cantata, was 
felt tin ough two successive centimes The Gei us< demon v 
Lxbevata occupies a laiger space in the history of Euro- 
pean literatuie, and is a moie considerable woik Yot 
the commanding qualities of this epic poem, those which 
levealed Tasso’s individuality, and which made it imme- 
diately pass into the lank of classics, beloved by tho people 
no less than by poisons of culture, aio akm to tbo lyrical 
giaces of Ammta It was finished m Tasso’s thirty-first 
year, and when tho MS lay before him the best part ol 
lus life was ovoi, Ins best work had been al toady accom- 
plished Troubles immediately began to gather round 
him Instead of having tho courage to obey bis own 
instinct, and to publish tho Gevusalemone as bo had con- 
ceived it, ho yiolded to tho critical scrupulosity which 
formed a secondary feature of Ins character Tho poem 
was sent m manuscript to several liteiaiy men of onimonco, 
Tasso oxpiossiug Ins willingness to heat their stnoLu os 
and to adopt then suggestions unless ho could convent 
them to Ins own views. Tho Jesuit was that each of those 
candid friends, while expressing in general high admiration 
foi the epic, took some exception to its plot, its title, its 
moral tone, its episodes, or its diction, in detail. One 
wished it to ho more logulaily classical, another wanted 
moio loinanoo. One Iiuited that tho Inquisition would 
not toleiate its supernatural mnchiiioiy ; another demanded 
the excision of its most charming passages- -tho loves of 
Arraida, Cloiinda, and Krminiu. Tasso had to defend 
himself against all these ineptitudes and pedantries, anil 
to accommodate lus practice to the theories he hail rashly 
expressed ^ As in tho liinaldo , so also in tho Jeru- 
salem Delivered , he aimed at ennobling the Italian epic 
style by preserving strict unity of plot and heightening 
poetic diction. lie chose Virgil for his model, took the 
first crusade for subject, infused tho fervour of religion 
into his conception of tho hero Godfrey. But his own 
natural bias was for romance In sjiilo of the poet’s in- 
genuity and industry the stately mam theme evinced less 
spontaneity of genius than the romantic episodes with 
which, as also in liinaldo, ho adorned if, Godfrey, a 
mixture of pious tineas and Triden tine Catholicism, is not 
tho roal hero of the Gevusalemme. Fiery and passionate 
liinaldo, Buggioro, melancholy impulsive Tauemli, and 
the chivalrous Baracons with whom they clash in love and 
war, divido our interest and divert it from GoiTmlo, On 
Amuda, ^beautiful witch, sent forth by the. infernal senate 
to soW ( discord in the Christian camp, turns the action of 
the epic. She is converted to tho true faith by her adorn 
tion for a crusading knight, and quits tho scene with a 
phrase of tho Virgin Mary on her lips. Brave Clorinda, 
donning armour liko Marfisa, fighting in duel with her 
devoted lover, and receiving baptism from his hands in 
hor pathetic death j Ermima socking refuge in tho shep- 
herd’s hut, — these lovoly pagan women, so touching in 
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their soi xows, so romantic in tlicir adventures, so tender 
m their emotions, nvet oui attention, while we slap the 
battles, leligious ceremonies, conclaves, and stratagems 
of the campaign The tiuth is that Tasso’s great inven- 
tion as an artist was the poetry of sentiment Sentiment, 
not sentimentality, gives value to what is immortal in the 
Gerusalemme It was a now thing in the 16th century, 
something concordant with a growing feeling for woman 
and with the ascendant ait of music This sentiment, 
refined, noble, natuial, steeped in melancholy, exquisitely 
graceful, pathetically touching, breathes throughout the 
episodes of the Gerusalemme , finds metrical expression 
m the languishing cadence of its mellifluous verse, and 
sustains the ideal life of those seductive heiomes whose 
names were familiar as household woids to all Europe m 
the 17th and 18th centuries 

Tasso’s self-chosen critics weie not men to admit what 
the public has since accepted as incontrovertible They 
vaguely felt that a great and beautiful romantic poem was 
embedded m a dull and not very correct epic In then 
uneasiness thoy suggested eveiy course but the light one, 
which was to publish the Gerusalemme without further 
dispute Tasso, already overworked by his precocious 
studios, by exciting court-lifo and exhausting literary 
industry, now grew almost mad with worry. His health 
began to fail him Ho complained of headache, suffered 
from malarious foveis, and wished to leave Fenara The 
Gerusalemme was laid in manuscript upon a shelf. He 
opened negotiations with the couifc of Floienco for an 
exchange ot service. This imtated the duke of Ferrara 
Alfonso hated nothing more than Ins com tiers leaving him 
for a rival ducliy. Uo thought, moieovcr, that, if Tasso 
wero allowed to go, the Modici would get the coveted 
dedication of that already famous epic Tlierefoie he boie 
with the poet’s humours, and so contrived that the latter 
should have no oxcuso for quitting Forrara Meanwhile, 
through the years 1075, 1576, 1577, Tasso’s health grow 
worse. Jealousy mapiiocl the courtiors to calumniate and 
insult lum. Ills irritable and suspicious temper, vain and 
sensitive to slights, rondored him only too easy a prey to 
their malovolenco Ho bocame the subjoctof delusions, — 
thought that his servants betrayed his confidence, fancied 
he had boon donouncod to the Inquisition, expected daily 
to bo poisoned. In tho autumn of 1576 ho quarrelled with 
a Fonaroso gentleman, Maddalo, who had talked too freely 
about some love affair , m the summer of 1577 he drew 
Ins knifo upon a servant m tho prosonco of Luciozia d’Esto, 
duchess of Urbmo For tins excess ho was arrested; but 
tho duke released him, and took him for change of air to 
his country seat of Belnguardo. What happened there is 
not known. Romo biographers have surmised that a com- 
promising liaison with Leonora d’Esto came to light, and 
that Tasso agrood to feign madness in order to cover her 
honour. But of this tlioro is no proof It is only certain 
that from Bolriguardo ho returned to a Franciscan oonvent 
at Ferrara, for tho express purpose of attending to his 
health There the dread of being murdered by tho duke 
took firm hold on his mind. Ho escaped at the end of 
July, disguised himself as a poasant, and wont on foot to 
his sister at Sorrento 

The truth seems to be that Tasso, after the beginning of 
1575, bocame the victim of a mental malady, which, with- 
out amounting to actual insanity, rondored him fantastical 
and insupportable, a misery to himself and a cause of 
anxiety to his patrons. Thero is no evidence whatsoever 
that this stato of things was duo to an overwhelming 
passion for Leonora. The duke, instead of acting like a 
tyrant, showed considerable forbearance. He was a rigid 
and not sympathetic man, as egotistical as a princeling of 
that age was wont to bo. But to Tasso he was never 
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ciuel, — hard and unintelligent peiliaps, but far from being 
that monster of feiocity which has been painted The 
subsequent histoiy of his connexion with the poet, over 
which we may pass rapidly, will corroborate this view 
While at Sonento, Tasso hankeied aftei Fenaia The 
couit-made man could not breathe freely outside its 
charmed circle He wrote humbly requesting to be taken 
back Alfonso consented, provided Tasso would agiee to 
undeigo a medical course of treatment foL his melancholy 
When he returned, which he did with alacuty under those 
conditions, he was well received by the ducal family All 
might have gone well if his old maladies had not revived 
Scene followed scene of lmtabihty, moodiness, suspicion, 
wounded vanity, and violent outbursts In the summer 
of 1578 he ran away again, tiavelled through Mantua. 
Padua, Venice, TJibmo, Lombardy In September he 
reached the gates of Turin on foot, and was courteously 
entertained by the duke of Savoy Wheiever he went, 
‘“wandeung like tho woild’s l ejected guest,” he met with 
the honour due to his lilustnous name Great folk opened 
their houses to him gladly, paitly in compassion, partly m 
admiration of his genius But he soon wearied of their 
society, and wore then kindness out by his queiulous 
peevishness It seemed, moieover, that life was intoler- 
able to him outside Feiraia Accordingly he once more 
opened negotiations with the duke, and in February 1579 
lie again set foot m the castle Alfonso was about to 
contract his third maniage, this time with a pimeess of 
tho house of Mantua He had no childien , and, unless 
he got an lieir, there was a probability that his state 
would fall, as it did subsequently, to the Holy See The 
nuptial festivals, on the eve of which Tasso arrived, were 
not therefore the occasion of great lejoicmg to the elderly 
bridegioom As a foilom hope he had to wed a thud 
wife , bub lus heart was not engaged and lus expectations 
wore far from sanguine Tasso, pieoccupied as always 
with his own sorrows and lus own sense of dignity, made 
no allowance for the troubles of his mas Lei Rooms 
below his rank, he thought, had been assigned him. 
The princesses did not want to sec him The duke was 
engaged Without exercising common patience, or giving 
lus old friends the benefit of a doubt, he broke into teims 
of open abuse, behaved like a lunatic, and was sent off 
without cciemony to the madhouse of St Anna This 
happened m Maich 1579 , and there he remained until 
July 1586 Duke Alfonso’s long-suffei ance at last had 
given way Ho firmly believed that Tasso was insane, 
and ho felt that if he were so St Anna was tho safest place 
for him Tasso had pub himself m the wrong by his 
intemperate conduct, but far more by that incomprehen- 
sible yearning after the Ferrareso couit which made him 
return to it again and yet again. It would be pleasant to 
assume that an unconquerable love for Leonora led him 
hack. Unfortunately, theie is no proof of this. ITis 
relations to her sister Luciezia were not less intimate and 
affectionate than to Leonora. The lyrics lie addressed to 
numerous ladies aie not less respectful and less passionate 
than those which bear her name Had he compromised 
her honour, the duke would certainly have had him 
murdered. Custom demanded this retaliation, and society 
approved of it. If therefore Tasso really cherished a 
secret lifelong devotion to Leonora, it remains buried in 
impenetrable mystery He did ceitainly not behave like 
a loyal lover, for both when he returned to Ferrara in 
1578 and in 1579 ho showed no capacity for curbing his 
peevish, humours in the hope of access to her society 

It was no doubt very irksome for a man of Tasso’s 
pleasure-loving, restless, and self-conscious spirit to be kept 
for more than seven years in confinement. Yet we must 
weigh the facts of the case rather than the fancies which 
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"have been indulged regarding them. After the fiist few 
months of his incarceration he obtained spacious apart- 
ments, received the visits of friends, went abioad attended 
by responsible persons of his acquaintance, and corre- 
sponded fieely with whomsoever he chose to address 
The letters written from St Anna to the princes and cities 
of Italy, to warm well-wisheis, and to men of the highest 
reputation m the world of art and learning, form our 
most valuable source of information, not only on his then 
condition, but also on Ins temperament at large It is 
singular that he spoke always respectfully, even affection- 
ately, of the duke. Some cutics have attempted to make 
it appear that he was hypocritically kissing the hand which 
had chastised him, with the view of being released from 
prison But no one who has impartially considered the 
whole tone and tenor of his epistles will adopt this opinion 
What emerges clearly from them is that he laboured under 
a serious mental disease, and that he was conscious of it 
He complains that Ins disorder at times amounted to 
frenzy, after which his memory was weakened and lus 
intellectual faculties enfeebled He saw visions and heard 
phantom voices Puck-like spirits made away with his 
books and papers The old diead of poison, the old terror 
of the Inquisition, returned with greatei violence His 
bodily condition grew gradually worse, and, though ho 
does not seem to have suffered from acute attacks of 
illness, the intellectual and physical constitution of the 
man was out of gear Meanwhile he occupied his uneasy 
leisure with copious compositions The mass of his prose 
dialogues on philosophical and etlucal themes, which is 
very considerable, we owo to the years of imprisonment in 
St Anna Except for occasional odes or sonnets — some 
written at lequest and only rhctoncally interesting, a few 
inspired by his keen sense of suffering and therefore 
poignant — he neglected poetry But everything which 
fell from his pen during tins period was carefully preserved 
by the Italians, who, while they regarded lnrn as a lunatic, 
somewhat illogically scrambled for the very offscourings 
of his wit Nol can it bo said that society was wrong 
Tasso had proved himself an impracticable human being , 
but he remained a man of genius, the most inloicsting 
personality m Italy Long ago lus papers had been 
sequesteied. Now, m tlic year 1580, he hoard that part 
of the Gerusalemme was being published without lus per- 
mission and without lus corrections. Next year the wholo 
poem was given to the woild, and in the following six 
months seven editions issued from the press. The prisoner 
of St Anna had no control over lus editors , and. from the 
masterpiece which placed him on the level of Petrarch and 
Ariosto he never dorived one penny of pecuniary profit 
A rival poet at the court of Ferrara undertook to revise 
and re-edit his lyrics in 1582. This was Battista Guariui ; 
and Tasso, m his coll, had to allow odos and sonnets, 
poems of personal feeling, occasional pieces of compliment, 
to be collected and emended, without lifting a voice in 
the matter. A few yeans later, m 1585, two Florentine 
pedants of the Della Crusea academy declared war against 
the Gerusahmme. They loaded it with insults, which sooin 
to those who read their pamphlets now mere parodies of 
criticism. Yet Tasso felt bound to reply ; and he did so 
with a moderation and urbanity which provo lum to have 
been not only m full possession of lus reasoning faculties, 
but a gentleman of noblo manners also. Certainly tlio 
history of Tasso’s incarceration at St Anna is ono to 
make us pause and wonder. The man, like Hamlet, was 
distraught through ill-accommodation to lus circumstances 
and his age; brain-sick lie was undoubtedly, and this is 
the duke of Ferrara’s justification for tlio treatment lie 
endured In the prison ho boro himself pathetically, 
peevishly, but never ignobly. He showed a singular 


indifference to the fate of his great poem, a laie magna- 
nimity in dealing with its detractois His own personal 
distress, that terrible 7nalaise of Impel feet pisanzty, 
absorbed him What remained over, untouched by tlio 
malady, unoppressed by his consciousness thcicof, dis- 
played a sweet and gravely-toned humanity Tho oddest 
thing about his life in prison is that he was always trying 
to place his two nephews, the sons of his sister Coinclia, 
m court-service One of them lie attached to the duke 
of Mantua, the other to the dulco of Paima. After all Ins 
fathei’s and his own lessons of life, ho had not learned 
that the court was to be shunned like Circe by an honest 
man In estimating Duke Alfonso’s share of blame, tins 
wilful idealization of the court by Tasso must bo taken 
into account That man is not a tyrant’s victim who 
moves heaven and earth to placo his sistei’s sons with 
tyiauts. 

In 1586 Tasso left St Anna at the solicitation of 
Vincenzo Gonzaga, prince of Mantua He followed Ins 
young deliverer to the city by the Mincio, basked awhile 
in liberty and courtly pleasmes, enjoyed a splendid loccp- 
tion from his paternal town of Borgamo, and produced a 
meritonous tragedy called Tomsmondo. But only a few 
months had passed when he grow discontented. Vincenzo 
Gonzaga, succeeding to his fatbor’s dukedom of Mantua, 
had scanty leisure to bestow upon tlio poet Tasso felt 
neglected In the autumn of 1587 we find lum journeying 
through Bologna and Loreto to Homo, and taking up lus 
quarters there with an old fuond, Scipiono Gonzaga, now 
patnaich of Jerusalem Next year ho wandeied off to 
Naples, where he wrote a dull poem on Monte Oliveto . In 
1589 ho returned to Home, and took up liis quavteis again 
with the patriarch of Jerusalem. Tho servants found him 
insufferable, and turned linn out of doois Tie foil ill, and 
went to a hospital The patriaich in 1500 again received 
him. But Tasso’s restless spirit drove lum forth to 
Florence Tho Florentines said, “Actum ost do eo.” 
Rome once more, then Mantua, then Florence, then Home, 
then Naples, then Rome, than Naples — such is tho weary 
recofd of the years 1590-9 L We have to study a verit- 
able Odyssey of malady, indigence, and misfortune. To 
Tasso everything came amiss Uo had tho palacos of 
princes, cardinals, patnaichs, nay popes, always open to 
linn. Yet he could rest in none To rust would have 
been so easy, had he possessed tho temperament of Burnt 
or of Horace. But ho was out of joint with tlio world. 
No sensuous comforts, no tranquillity of living, soothed 
his vexed soul Gradually, in spite of all veneration for 
tho saccr vates, he made himself the laughing-stock and 
boro of Italy 

Ilis health grow over feebler and his genius dimmer. 
In 1592 lie gave to tho public a revised version of thu 
Gerusalemme It was called the Gerusalemme ('onquistatu. 
All that made tho poem of liis early manhood charming 
ho rigidly erased. Tho versification was degraded ; the 
heavier elements of tlio plot underwent a dull rhetorical 
development. During tho same year a prosaic composition 
in Italian blank verse, called Le Scite Gi ornate, saw tho 
light. Nobody roads it now. Wo only mention it as 
ouo of Tasso’s dotages — a dreary amplification of the first 
chapter of Genesis. 

It ih singular that just in those years, when mental 
disorder, physical weakness, and decay of inspiration 
seemed dooming Tasso to oblivion, his old age was cheered 
with brighter rays of hope, Clement VIII. ascended 
tho pajial chair in 1502. Ho and his nephew, Cardinal 
Aldobrandini of St Giorgio, determined to befriend our 
poet. In 159 1 they invited him to Romo. There ho was 
to assume tho crown of bays, as Petrarch had assumed it, 
on tho Capitol, Lean and worn out with sickness, ready to 
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totter into tlie tomb, where rest might possibly be found, 
Tasso reached Home in November. The ceremony of his 
coronation was deferred because Cardinal Aldobrandini 
had fallen ill. But the pope assigned him a pension ; and, 
under the pressure of pontifical remonstrance, Prince Avel- 
lino, who held Tasso’s maternal estate, agreed to discharge 
a portion of his claims by payment of a yearly rent-charge. 
At no time since Tasso left St Anna had the heavens 
apparently so smiled upon him. Capitolian honours and 
money were now at liis disposal. Yet this good fortune 
came too late. It seemed as though fate had decided 
that this man, in all his weakness of character and 
pathetic grace of genius, should win the stern fame of 
martyrdom. Both laurel wreath and wealth must be 
withdrawn from him. Before the crown was worn or the 
pensions paid he ascended to the convent of St Onofrio, 
on a stormy 1st day of April in 1595. Seeing a cardinal’s 
coach toil up the steep Trasteverine Hill, those good monks 
came to the door to greet it. From the carriage stepped 
Tasso, the Odysseus of many wanderings and miseries, the 
singer of sweetest strains still vocal, and told the prior he 
was come to die with him. 

In St Onofrio he died, on the 25th of April of that year 
1595. He was just past fifty-one; and the last twenty 
years of liis existence had been practically and artistically 
ineffectual. At the age of thirty-one the Gerusalemme , as 
we have it, was accomplished. The world too was already 
ringing with the music of Aminta. More than this Tasso 
had not to give to literature. But those succeeding years 
of derangement, exile, imprisonment, poverty, and hope 
deferred endear the man to us. Elegiac and querulous as 
lie must always appear, wo yet love Tasso better because 
he suffered through nearly a quarter of a century of slow 
decline and unexplained misfortune. 

Taken altogether, the host complete edition of Tasso’s writings 
is that of Rosini (Pisa), in 33 vols. The prose works (in 2 vols., 
Florence, Lo Monnior, 1875) ancl the letters (in 5 vols., same pub- 
lishers, 1853) have been admirably edited by Cosaro Guasti. This 
edition oC Tasso’s Letters forms by far tlio most valuable source for 
liia biography. No student can, however, omit to uso the romantic 
memoir at tributed to Tasso's friend Marchcso Man so (printed in 
Rosini’s edition of Tasso’s works above cited), and the important 
Vita di Torquato Tasso by Serassi (Bergamo, 1790). To give any- 
thing like a complete account of more recent critical and bio- 
graphical Tasso literature is impossible within the limits of this 
article. (J. A. S.) 

TASSONT, Alessandro, Italian poet, was a native of 
Modena, where ho was born in 1565, and where ho died 
in 1635. From 1599 till 1608 ho was secretary to 
Cardinal Ascanio Colonna, and in this capacity saw some 
diplomatic service ; ho was afterwards employed for some 
time in similar occupations by Charles Emmanuel, duke of 
Savoy. His best-known literary work is a burlesque epic 
entitled La Secchia liapita, or “ The llape of the Bucket ” 
(1622), tho reference being to a raid of the Modenese upon 
the people of Bologna in 1325, when a bucket was carried 
off as a trophy. As in Butler’s Tludibras , many of the 
personal and local allusions in this poem are now very 
obscure, and are apt to seem somewhat pointless to the 
general reader, but, in spite of Voltaire’s contempt, it 
cannot be neglected by any systematic student of Italian 
literature (compare vol. xii. j>. 512). Other characteristic 
works of Tassoni aro his Pensieri Liversi (1612), in which 
he treats philosophical, literary, historical, and scientific 
■questions with unusual freedom, and his Considerazioni 
sopra il Pelrarcha (1609), a piece of criticism showing 
great independence of traditional'' views. 

TASTE is the sensation referred to the mouth when 
certain soluble substances are brought into contact with 
the mucous membrane of that cavity. The sense is located 
almost entirely in the tongue. Three distinct sensations 
are referable to the tongue — (1) taste, (2) touch, and (3) 


temperature. The posterior part of its surface, where 
there is a A-shaped group of large papillae, called circum- 
vallate papillae, supplied by the glosso-pharyngeal nerve, 
and the tip and margins of the tongue, covered with 
filiform (touch) papillae and fungiform papillae, are the 
chief localities where taste is manifested, but it also exists 
in the glosso-palatine arch and the lateral part of the soft 
palate. The middle of the tongue and the surface of the 
hard palate are devoid of taste. The terminal organs of 
taste consist of peculiar bodies named taste-bulbs or taste- 
goblets, discovered by Schwalbe and Loven in 1867. They 
can be most easily demonstrated in the papillsa foliates , 
large oval prominences found on each side near the base 
of the tongue in the rabbit. Each papilla consists of a 
series of laminae or folds, in the sides of which the taste- 
bodies are readily displayed in a transverse section. Taste- 
bodies are also found on the lateral aspects of the circum- 
vallate papillae (see fig. 1), in the fungiform papillae, in the 




papillae of the soft palate and uvula, the under surface of 
the epiglottis, the upper part of the posterior surface of 
the epiglottis, the inner 
sides of the arytenoid car- 
tilages, and even in tlie 
vocal cords. 

The taste-bulbs are min- 0 
ute oval bodies, somewhat 
like an old-fashioned Flo- 
rence flask, about -gfa? inch 
in length by in breadth. 

Each consists of two sets of 
cells, — an outer set, nucle- 
ated, fusiform, bent like 

the staves of a barrel, and -• 3 - 

•irri ncfnrl qirlp hv curio qn ns FrGl 2 — Ts0lat011 taste-bulb: D, supporting 
arrangGCl SICIG oy SICIQ SO as or protective colls ; K, under end; E free 
to leave a small opening at end, Open, -With tho projecting apices of 
. . /,i ,1 the taste-coils. 

the apOX (the mouth or the Pm. s.— d, Isolated protective coll; e, tosto- 
barrel), called the gustatory celh 

pore ; and an inner set, five to ten in number, lying in 
the centre, pointed at the end next the gustatory pore, 
and branched at the other extremity. The branched ends 
are continuous with non-medullated nerve fibres from the 
gustatory nerve. These taste-bodies are found in immense 
numbers: as many as 1760 have been counted on one 
circumvallato papilla in the ox. They are absent in rep- 
tiles and birds. F. E. Schultze states that they exist in 
the mouth of the tadpole, whilst the tongue of the frog 
is covered with epithelium resembling that of the gustatory 
bodies. Leydig has described organs having a similar 
structure in the skins of freshwater fishes and the tadpole: 

ese may possibly be widely distributed taste-organs. The 
proofs that these are the terminal organs of taste rest on 
careful observations which have shown (1) that taste is 
only experienced when the sapid substance is allowed to 
come into contact with the taste-body, and that the sense 
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is absent or muck 'weakened m those aieas of mucous 
membrane where these are deficient , (2) that they aie 
most abundant where the sense is most acute , and (3) 
that section of the glosso-pharyngeal nerve which is known 
to be distributed to the areas of mucous membrane where 
taste is present is followed by degeneration of the taste- 
bodies At the same time it cannot be asserted that they 
are absolutely essential to taste, as we can hardly suppose 
that those animals which have no special taste-bodies aie 
devoid of the sense 

Taste is no doubt closely allied to smell, hence m 
invertebi ates organs aie found that may be refened to 
either of the senses (see Smell) Tastes have been vari- 
ously classified. One of the most useful classifications 
is into sweet, bitter, acid, and saline tastes To excite 
the sensation, substances must be soluble m the fluid of 
the mouth Insoluble substances, when brought mto 
contact with the tongue, give rise to feelings of touch 
or of temperatuie, but excite no taste The specific mode 
of action of sapid substances is quite unknown The 
extent of suiface acted on increases the massiveness of the 
sensation, whilst the intensity is affected by the degree of 
concentration of the solution of the sapid substance If 
solutions of vanous substances aie gradually diluted with 
water until no taste is experienced, Valentino found that 
the sensations of taste disappeaied in the following order — 
syrup, sugar, common salt, aloes, quinine, sulphunc acid , 
and Camerer found that the taste of quinine still con- 
tinued although diluted with twenty times moie watei 
than common salt Yon Vintschgau found that the tune 
required to excite taste after the sapid substanco was 
placed on the tongue varied Thus saline matters are 
tasted most rapidly (17 second), then sweet, acid, and 
hitter ( 258 second) This is probably duo to the activity 
of diffusion of the substance No relation between the 
chemical constitution of the substance and the nature of 
the taste excited by it has yet been discovered, and there 
are many curious examples of substances of very different 
chemical constitutions having similar tastes For example, 
sugar, acetate of lead, and the vapour of chloioforni have 
all a sweetish taste A temperature of from 50° to 90° 
F. is the most favourable to the sense, water above or 
below this temperature either masking or temporarily 
paralysing it. Taste is often associated with smell, giving 
rise to a sensation of flavour, and wo are frequently m 
the habit of confounding the one sensation with the other 
Chloroform excites taste alone, whilst garlic, asafaitida, 
and vanilla excite only smell This is illustrated by the 
familiar experiment of blindfolding a person and touch- 
ing the tongue successively with slices of an apple and of 
an onion In these circumstances the one cannot be dis- 
tinguished from the other when tho nose is firmly closed. 
No doubt also experience aids m detecting slight differ- 
ences of taste by suggesting to the mind what may bo 
expected ; it is not easy, for instance, to distinguish the 
tastes of red and white wiue when the eyes are blind- 
folded. Taste may be educated to a remarkable extent ; 
and careful observation — along with llio practice of avoid- 
ing all substances having a very pronounced taste or 
having an irritating effect— enables tea-tasters and winc- 
basters to detect slight differences of taste, more especially 
when combined with odour so as to produce flavour, which 
would be quite inappreciable to an ordinary palato. As to 
the actiou of electrical currents on tasto, observers have 
arrived at uncertain results. So long ago as 1752 Sulzcr 
stated that a constant current caused, more especially at 
the moments of opening and of closing the current, a sen- 
sation of acidity at the anode ( + polo) and of alkalinity 
at the katode ( - pole). This is in all probability due to 
electrolysis, the decomposition products exciting the tastc- 
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bodies Giunhagen found that i apidly interrupted cunents 
fail to excite the sense. Yon Vintschgau, who lias directed 
much attention to the sense of taste, says that when the 
tipo of his tongue is traversed by a cui lent tlieie is only a 
tactile sensation Again Homgschtmed, on the conkaiy, 
found that a cunent excited the metallic oz acid taste at 
the anode pilaced on the tip of the tongue, whilst the alka- 
line taste of the katode was absent The untei of tins 
article has found that this is the expienence of most prisons 
examined by him. 

Disease of tho tongue causing unnatuial diyness may 
interfere with taste Substances cncnlating m tlie blood 
may give rise to subjective sensations of taste Thus 
saatomne, moiphia, and biliary pioducts (as m jaundice) 
usually cause a bitter sensation, whilst the suffeioi fiom 
diabetes is distressed by a persistent sweetish tasto Tho 
insane frequently have subjective tastes, which aie ical 
to the pmtient, and frequently cause much distress. In 
such cases, the sensation is excited by changes m the 
taste-centres of the biatn Inciease in tho sense of tasto 
is called hypergeusict, diminution of it hypogeubiu, and its 
entire loss ageusia Bare cases occur whoio there is a 
| subjective taste not associated with insanity nor with tho 
circulation of any known sweetish matters in tlie blood, 
possibly caused by irritation of tho gustatory nerves or by- 
changes in the nerve centres 

As to tlie conijiaialrvo anatomy of tho tongue, sou Owen's Com-' 
jim alive Anatomy and Physiology of J r ci tcbialcs (London, 1808). 
Foi a full account of the physiology of taste, sec Yon Vintschgnu’s 
di tide “ Gesclunack&sinn, in Hermann's Handbxtch der Physiologic, 
vol in pait li (J U M.) 

TATABS. See Tartars. 

TATE, Nahum (1652-1715), poet-laureate, was bom 
in 1652 m Dublin, and was educated at Trinity College 
there. He afterwards removed to London, and adapited 
Iiteratuio as a profession, succeeding fthadwoll as p>oot- 
lauieate m 1692. ITe died within the pnocmcls of tlie 
Mint, (Southwark (whither lie had taken refuge from Jus 
debtors), August 12, 1715. 

His name is stall rememboi oil m connexion with tins New Version 
of the Psalms of David, winch, in conjunction with Nicholas 
Bkady ( q.v ), ho published m 1090 (soo Hymns, voL xii. p. f>90). 
Tato was also the author of some ten cliamatio piocos (see Pioi/i . 
Diamalica, i 703) and a great number ol poems, including one 
entitled The Innocent Epicure, or The Ait of Angling (1697). 

TATIAN, one of the earliest Christian apologists, whoso 
personality and work had an important influence on tho 
history of the church during tho pjonod of tho Autonmos. 
Ho was by birth an Assyrian (according to Zalm of (Sem- 
itic descent), but received a Greek education, and, after 
acquiring a very extensive knowledge of Greek literature, 
began to travel about tlie Homan empire as a wandering 
teacher or “sopflnsfc,” But lus mquii mg disposition and 
his earnest spirit lemamod unsatisfied alike with the 
religions and the pflulosopfliiea ho encountered, while tho 
doings of men, tlieir greed for amusement and pleasure, 
their vanity and tieachory, disgusted him. In tins tom- 
p>ev, about 150 a.d., ho reached Borne, where the Old Testa- 
ment fell into his hands, and at the same time ho came 
into ’closer relations with the Christians ; their firm faith, 
chaste morals, fearless courage, and close fellowship deepdy 
impressed him, and in the end the spectacle of their life 
and tlioir monotheistic doctrine founded upon piruphetio 
revelation completely conquered linn. Henceforward the 
whole unchristian world, with all its philosophy and 
culture, presented itself to him as mere darkness and the 
deception of demons, but the u barbarian philosophy ” (for 
so lio called Christianity) as the wisdom of God. Ho 
became a convert, and soon afterwards (152-153) wrote 
(most probably m Greece, where ho stayed for some time) 
Ins Oratio ad Grrncos, which gamed him great repmto 
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among the Christians, and is still extant This discouise 
is distinguished from the other apologies of that century 
by the brusqueness with which its authoi repudiates the 
culture of the Greeks , his scorn, however, does not forget 
to avail itself of the resources of Gieek philosophy and 
rhetoric. His polemic often reminds the leader of the 
Cynics and of such scoffeis as Lucian, his view of things, 
however, is very different fiom that of the last-named 
writer, foi with Tatian the “ barbarian philosophy, ” on 
behalf of which he speaks, which teaches a monotheistic 
cosmology and inculcates rigid asceticism and renunciation 
of the world, is indisputably certain In many details, 
and even m the general outline of his philosophy, Tatian 
the Christian continued without knowing it to be a Platon- 
izing philosopher, but that he had undergone a radical 
change is shown by his views of history and civilization, 
ins faith m one living God, his conviction that truth is 
contained nowhere else than m the Christian Scriptures, 
Ins attitude of trust towards the Logos, made man m Jesus 
Christ, and finally by his earnest and world-forsaking 
expectation of judgment to come The Oratio , which is 
polemical rather than apologetic in its character, has a 
special importance m the history of Christian dogma, inas- 
much as it gives an elaborated exposition of the doctrine 
of the Logos , it was also read by subsequent writers, as, 
for example, by Julius Africanus, for its chronological 
data. Tatian was the first apologist to undertake, on be- 
half of Christianity, a woik of the class which afterwards 
doveloped into the numerous “ world-histones ” written 
from the Christian point of view. Tatian’s diction is 
often rough, harsh, and abrupt, his sentences involved 
and inelegant. He has the art, indeed, of expressing him- 
self with uncommon freedom and independence, and can 
put things also in a veiy graphic way, but at the same 
timo he is a careless stylist, or rather, as an apostate from 
tlio Grook view of things, he has tried to accentuate his 
broach with classical traditions by elaboiate carelessness 
and deliberate occcntricity. 

Tatian soon returned from Greece to Home, and came 
into close relations with tlio famous apologist Justin, 
whom he reverenced greatly. He himself established a 
school, to which the afterwards celebrated ecclesiastical 
writer Ehodon. bolonged for a time. So long as Justin 
lived (t <?., till 166) Tatian’s doctrines excited no feelings 
of offence in the Christian community, although even in 
Ins 0 ratio tlioro are germs of questionable and unorthodox 
views Those germs, howover, he continued to develop 
until about 172 , and, as about this very time the Homan 
church bocamo severely opposod to everything Gnostic 
and heretical, a rupture was mevitablo ; the date of the 
broach is given by Eusebius (doubtloss following Julius 
Afiicanus) as having been 172. But the teaching of 
Tatian had really become open to challenge He drew a 
distinction between the supreme God and the demiurge, 
considering the latter to be good in his nature indeed, 
but quite a subordinate being ; he accepted the doctrine 
of a variety of aeons ; he utterly rejected marriage and the 
use of animal food ; he denied the blessedness of Adam ; 
he began to abandon the allegorical interpretation of the 
Scriptures and to see genuine difficulties and contradic- 
tions in them ; he sought to demonstrate from the epistles 
of Paul the indispensableness of the most rigid asceticism ; 
but indeed all his “ heresies " (and he has also been charged 
with docetism) have their explanation in this desire of his 
to establish a theoretical basis for his doctrine of the 
Christian duty of complete world-renunciation. He joined 
the “ Encratites,” a sect which indeed had existed before 
this time, but which received new life from his presence. 
Of his numerous writings belonging to this period nothing 
has survived the hostility which sought their repression 


IAN 81 

save a few titles (/3i/3Xlov 'irpo(BXr)p.draiv i i repl rov Kara rov 
o-corrjpa KarapncrpLov, &c.) and one or two veiy interesting 
fiagments m the works of Clement of Alexandria, Origen, 
and Jerome Clement of Alexandria seems personally to 
have known Tatian, and even to have been his pupil for a 
time Soon Tatian began also to be assailed m writing by 
the teachers of the church, and to be set aside as a very 
prodigy among heretics, and as a man who united the errors 
of Marcion with those of Yalentme Musanus, Ehodon, 
Iienseus, the author of the Muratouan fiagmeut (see 
below), Tertullian, Hippolytus, Clement of Alexandria, 
and Origen all took part m refuting him 

Towards the end of his life, or perhaps even between 
152 and 172, Tatian went from Home to Mesopotamia, 
and there — probably m Edessa — wrought a great deal. 
It is probable that he was m Rome about the year 172, 
but whether he died there or m his native country is not 
ascertained. It is very possible that m Syria, wheie 
ecclesiastical matters had not been developed so far as in 
the West, the doctrines of Tatian met with toleration 
within the Christian communities, but neither of this 
can we be certain. 1 But this we do know, that a work 
of Tatian’s not yet mentioned, the Diatessaron, held its 
ground m the Syrian churches and even m ecclesiastical 
use for two whole centuries 

The Diatessaron is a gospel veiy freely and boldly constructed by 
Tatian out of tlie four Gospels known to us. It cannot have been 
produced during his lattei yeais, for all traces of dualism are 
absent On the otliei hand, however, it exhibits ceitam pecuhai- 
ltios of the theology of its compiler Probably one would not be 
far wiongm assigning it to tlie first yeais of the reign of Maicus 
Auielius It was written by Tatian m Greek, not m Synac as 
Zalm has tried to make out, this is shown — (1) by the title, it 
being known even among tho Syrians as Diatessaron , (2) by a few 
Greek fragments wlucli still survive; (3) by the Latin redaction 
which it received in tho 6th century, (4) by its rejection m the 
Muiatonan fiagment — foi that the woid “m-tia-i,” carelessly cor- 
lccted by the transcriber, stood ougmally “tatiani” may be 
regarded as certain 3 In estimating tho work scholais were formerly 
entiroly dependent on certain meagre notices m Eusebius, Theodoret, 
Ephraem Syrus, Epiplianius, and the later Syrians, 8 but we have 
recently become possessed of large portions of it, and aie now in 
a position to form for ourselves an idea of its character and plan. 
In 1877 time was published 4 a Latin translation, by Aucher the 
Mechitarist, of Ephraem’s gospel commentary, which had been pre- 
served in Armenian, and it than became apparent that Ephraem 
had taken the Diatessaron as lus basis. This led to further research 0 
Recognizing with otliei scholars that other Synan wnteis also, 
down to the middle of the 4th century, had used the Diatessaron 
(Tlioodorot tolls us that in Ins diocese alone ho caused more than 
300 copies to bo withdrawn from use), Zahn undertook the labo- 
rious task of restoring tho work with tlie help of Ephraem’s com- 
mentary and other souices.® In details much of what Zahn has 
given as belonging to the text of the Diatessaron lemams problem- 
atical, — in particular he has not been sufficiently caieful m lus 
examination of tho work of Aphraates, — but m all the mum points 
lus restoration has been successful. Tlie rediscovery of such a 
work is in a variety of ways of tho very highest importance for 
tho early history of Christianity (1) It is of interest foi the history 
of tho canon It shows that in Tatian’s time there was still no 
recognized Few Testament canon, and that the texts of the Gospels 
wore not regarded as inspired. Ho could not possibly have treated 
them with such freedom. had they boon held to be otherwise. But 
the ecclesiastical use made of lus work in Syria shows that Tatian 
intended it for tho church, and, as we aie informed further by 
Eusebius that Tatian also edited the Pauline epistles, we are entitled 
to conclude that, like Marcion, he wished to frame a special Few 
Testament canon. (2) It is of importance for the Gospels as we 
now have them. We learn from the Diatessaron that about 160 
A.D. our four Gospels had already taken a place of prominence in 
the church and that no others had done so ; that in particular the 
Fourth Gospel had taken a fixed place alongside of the three 

1 The author of the Acta Archelai treats him as a heretic. 

a See Zeitschr f. d luth. Theol. , 1874 and 1875; Zeitsclw.f. imss. 
Theol , 1877; Zeitschr f. JCirchengesch. , m. p. 400 

3 See Credner, Mini , i. 437 sq . , Semisch, Tatiani Diatessaron , 
1856. 

4 Evangehi Concordantis Expositio facta a S. Ephraemo , Venice. 

s See Harnack, Ztschr f Kirchengesch, , iv, p. 471 sq. 

8 Zahn, Tatian’s Diatessaron , 1881. 
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synoptics (3) As regards the text of the Gospels, we can. conclude 
fiomthe Diatcssmon that the texts of oui Gospels about the year 
160 already ran essentially as we now read them, hut that inten- 
tional changes were not wanting about the middle of the 2d century 
Thus, foi example, Tatian m his Gospel according to Matthew found 
nothing about the “ chuich ” and about the building of the chuich 
upon Peter the lock These sentences therefoie ate very piobably 
of latei inter polation (4) It is of nnpoitance foi tlie light it throws 
on Tatian’ a Chustianity The Sj uac tianslation of the Diatessar on 
still falls witlrm the 2d centmy, but Zahn was mistaken m assum- 
ing it to piesuppose a puoi Synac tianslation of the sepaiate 
Gospels (the so-called Syr us Cur etoniarms ) , Baethgen 1 2 has shown 
the lattei to bo the latei. It was only gradually that the 
“evangclxLiin der Getiennten” superseded the “evangelram dei 
Gemisebten 132 


Tlie hast; editions of tlie Ovatio ad Qrnscos are tlioso of Woifch (Oxford, 1700), 
Mai anus (Paris, 1742), and Otto (Jena, ISol) See Daniel, Tatian dei Apologet, 
1837, Zalin, Tatian' a Diatessaion, Eilangen, 18S1 (corapaie also Ins Etang - 
Comm des TheopMus , Eilangen, 1883, p 28G sq ) , Ilainaclc, Texts w Untei- 
suchungen z Gesch d altchr Lit , i 1 , Id, Ztsdhi f Ku chengesch , » 471 sq , 
and Tutsan's Rede an die fft lec/ien ubcrsetzt u emgeleitet, Giessen, 1SS4, II! iff en- 
fold, Ketzei gesch , Leipsic, 1884, Moller, ait “Tatian," in Heizog-Phtt’s EncuLl , 
vol XT, and Donaldson, Hist o/Chiist Lit } in p 3-62 (A HA) 


TATIUS, Achilles. See Romance, vol xx p. 635 sq 
TAULER, Johann (c 1300-1361), was bom about the 
year 1300 m Strasburg, where his father was a wealthy 
burgher. It is probable that he entered the Dominican 
convent iu his native city about the yeai 1813, while 
Meister Eckhaifc was still professor of theology (1312- 
1320) m the monastery school From S' trasbuig he went 
bo the Dominican college of Cologne, and some believe tbat 
his superiors sent him a few yoais later to St James’s 
College, Pans After his theological education was 
finished he leturned to Strasburg In 1324 the pope 
placed under an interdict these parts of Germany, including 
Strasburg, which supported the excommunicated emperor 
Louis of Bavaria. It was one of the pnvileges of the 
Dominican and Fianciscan orders to be allowed to perform, 
religious services when the secular and all other icgular 
clergy were silenced by an interdict. The Dominican order, 
however, had taken the side of Frederick, and m most 
places refused to say mass , but m Stiasburg they remained 
in the deserted city, kept their churches open, and admin- 
istered to the eitizons the consolations of religion It is 
supposed that this conduct of the Sfcrasbiug Dominicans 
was due to the influence of Tauler. In 1 339 the heads of 
the order interfered, and commanded the monks to close 
their churches The town council m return banished the 
Dominicans from the city Tauler, with some of his 
brethren, found refuge in Basel, although that city, like 
Strasburg, sided with the emperor. During these years 
Basel was the headquarters of tlie “Friends of Clod ” 
( Gottesfreunde , see Mysticism, vol xvii p. 133), and 
Tauler was brought into intimate relations with the 
members of that pious mystical fellowship. He returned 
to Strasburg probably m the year 1346. It is somewhat 
difficult to trace his later life The Black Death came to 
Strasburg m 1348, and it is more than probable that, when 
the city was deserted by all who could leave it, Taulor 
remained at his post, encouraging by sermons and personal 
visitations his terror-stricken fellow-citizens. His corre- 


spondence with distinguished members of the Cfottes- 
frmnde , especially with Margaretha Ebner, and the fame 
of his preaching and other work m Strasburg, had mado 
him known throughout a wide circle of pious people. Ho 
seems to have made preaching journeys, in the later years 
of Ms life, to Cologne and to other places in the Bhine- 
land He died in the year 1361 


1 Bvcmgelimfragmente • Der Qnecfoische Text des Cureton' schen 
Syrers , Leipsic, 1885. 

2 On the Dmtassaron, its later history and various editions, see 
(besides Zahn, as cited above) the Code x jFuldensis, ed Ranke, 1868; 
Schmeller, Anmorm Alex qim et Tatiani dicitur Xtarmonia Evang, , 
1841, Sievers, Tatian, Lat, and Ger., Padorhorn, 1872; Martin, “Do 
Tatiani Diatesa&ron Arabica Version©,” ia Pitra’s Analecta Sacra, vol. 
lv. (1888), pp, 465, 487. 


It is somewhat difficult to foim an estimate of the religious life 
and opinions of Taulei Eoi many years the chief modem authouty 
upon the subject was the late Piof C Schmidt of Stiasburg, whose 
views had been mtioduced into England in Miss "WTnkwoi ill’s 
book upon Tauler According to Schmidt, Taulei ’s leligious life 
divides into two pails, before and aftei wliat may ho called his 
second conversion In the fust penod Eckliait lules Ins loligious 
life , m the second he is undei the influence of the mysteuous 
“ Ei lend of God m tlio Obeiland,” whom Schmidt asseits to be 
Nicholas of Basel Deniflo doubts the lustoiical character of tins 
episode and the genuineness of the book, while Ihogei admits the 
fact of the conveision, butiefuses to identify the mysteuous stiangoi 
with Nicholas of Basel 

It is still moie difficult to detoimme tlie piocise nature of the 
theological opinions of Tauler Denifle maintains that the only 
genuine lexnains of Taulei aio the eighty well-known Scr nions in- 
cluded m the eailiest edition and ioui otlicib m two manuscripts, 
all of winch beai Tanlei’s name, Pregoi seems inclined to admit in 
addition the Sermons m the account of Tauler’s conveision , both 
ciitics exclude the famous Booh of Spir ituai Poverty Schmidt, 
on the other hand, while admitting the authenticity of all the 
above-named scimous, calls the Booh of Spiritual Potcity Taulei ’s 
mastei piece 

If we take the Sermons by themselves, then Tauler’s toacheis m 
theology wore the Pseudo-Dionysius, Augustine, Giogory, Boniiud, 
the two abbots of St Victor, Thomas Aquinas, and, above all, 
Tlieodonc of Eiexbuig and Meister Eekluut. Ills theology will 
lepresent tlio puiost and highest type ol Gorman mysticism (soo 
Mysticism), aiul, by insisting upon personal i elation ship to Gmb 
fieedom from the thuddam of authority, and tlio v oithlessness of 
mere good woiks without the lenewal of the nnvard life, will le- 
present a tendency in theology which found full expulsion in the 
lofonnation of the 16th centmy. If, on tlio other hand, flm Hank 
of Spiritual Pomiy bo included among tlio genuine wnfmgs of 
Taulei, then undoubtedly his views huvo moie distinct, connexion 
with that doctune of the appiopiiation of tlio benefits of Chunks 
work of redemption by an ivulatio ChnUi finding expression in a 
life of ovangoheal poverty which is such a cliur note ustie of tlio 
leligious life of the centmy to winch ho belonged. The problem 
is a veiy difficult otic, and it may bo questioned whether wo nto 
yet m a position to solve it Deniflo is undoubtedly oouvol m 
Ins statement fhat wo need critical texts of bith-rentury mystical 
writers, and that very gioat uncertainty exists with refereiu'c to 
the autliois of the individual mystical waitings of that period. U 
may be added that it is voiy jnobablo, when the organization and 
method of woik among the ‘ e Enernls of God ” arc 1 ale on into eoii- 
suleration, that many mystical books of devotion were this work, 
not of one, but of several authors, and that tlio renditions of llio 
problem concerning tlio authenticity of Taulei ’« wi dings nto nth 
unliko those which exist among the books and tracts ascribed to 
Wiokliflb. Tlus at all events may be safely asserted, that Taulei ’s 
sermons aio among the noblobt m the Gorman language. They 
arc not so emotional as Suso’s, noi so spmilatiyo as JSuklmrl’H, but 
they ate intensely practical, and touch on all sides the deeper pro- 
blems of tlio moral and spiritual life 

Tiiutor’a ftermons worn printed fli st at Tjolpnlc in 1408, and vowlnlotl wttli 
additions from Kckluu'fc and othois at Basal (1321, lf»22} and. at Coluffuu (10151), 
Them Is n recent edition l)y Julius Ttamnevgcu , tranluoit, t«04. See IHutlllu, 
Das Such von geisthc/icr Annuth, 1877, Carl Schmidt, Johann Tauler van .S’Otf**- 
lurff, Ilamlmig, 1811; Miss WJnlcwoHli, Taulei '* Life and Merman*', It. A. 
Vaughan, J/oun with the My slur, Del ed , vnl. 1 pp 214 307 The till: cl volume 
of Piegei'B Gesch der deutschm Mystik tin Mitlelaller, which will brent of 
Tauler, Is In tlio press. 

TAUNTON, a municipal borough and market-town of 
Somerset, England, is situated in the beautiful and fertile 
valo of Taunton Done, on the river Tone, on the Taunton 
and Bridgwater Canal, and on several branches of the 
Groat Western Bailway, 45 miles south-south-west of 
Bristol, 31 north-east of Exotor, and 103 west-south- west 
of London. The river is crossed by a stone bridge of 
three arches. The town is well built, the throe main 
streets being wide and regular, and meeting in a triangular 
space in the centre called the Parade, where there is a 
market cross. The castle, now occupied by the museum of 
tho Somerset Archaeological and Natural History Society, 
is reputed to have been founded by Ino, king of the Wcst- 
Saxons. The earliest portion of the present building was 
erected by Walter Gifford, bishop of Winchester, in the time 
of Henry I., but tho wholo building was repaired in i 496, 
and an embattled gateway oracled by Bishop Langton. 
The church of St Mary Magdalene, a spacious building 
with double aisles both north and south of the nave, is 
chiefly Perpendicular, but has remains of Norman work in 
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the chancel arch, a ad of Early English in the north aisles 
and transepts It possesses one of the finest of the 
characteristic towers of Somerset, but only a facsimile 
reproduction (elected 1857-62) of the old one There 
are still some remains of the Augustmian prioiy founded 
by Bishop Giffard, and there aie also two modem convents 
Taunton is an important centre of education, the principal 
institutions being the grammar school (founded m 1522 by 
Richard Fox, bishop of Winchester), Huish’s schools, the 
Independent college (1841), and the Wesleyan collegiate 
institution (1847) The other principal public buildings 
are the old market-house, the assembly rooms, the new 
maiket m the Ionic style, and the shire hall in the Eliza- 
bethan style, opened in 1858 at a cost of £28,000. The 
charitable institutions include the Taunton and Somerset 
hospital (opened m 1809 and extended m 1870 and 1873), 
the eye infirmary (181G), Giay’s almshouses and chapel 
(1635), St Saviour’s homo for boys (1870), and the servants’ 
training home (1882). The town possesses manufactories 
of silk, collars and cuffs, and gloves, iron and brass found- 
ries, coack-buildmg works, and breweries. There is also 
a considerable agricultural trade. The population of the 
municipal and parliamentary borough (area 1249 acres) 
in 1881 was 16,614. The population of tho same area in 
1871 was 15,406 

Taunton has 'played a prominent part during the troubled 
periods of English history. Yanous Roman remains prove it to 
have been occupied by tlie Romans, but it first obtained historical 
notice win on luo, king of the "Wost-Saxons, made it tho border 
fortress of his kingdom. It takes the name Taunton, or Tlioneton, 
from its situation on tho Tone or Tliono Tho castle was razed 
by Etholburg after expelling Edbricht, king of tho Soutli-Saxons 
About the time of william the Conquoior tho town and castle 
were granted to tho bishop of Winchester, and for many years the 
castle was the bishop’s principal residence. In tho loign of William 
it possessed a mint. In 1497 tho town and eastlo wore seized by 
the impostor Porkin Waibook. Taunton was made tho seat of tlio 
suffragan suo of Taunton and Bridgwater m 1538, but, on the death 
of William Finch, tho first bishop, m 1559, tho Act had no Author 

a eration an reference to Taunton, Like tlio other towns of Somerset, 
anil ton was strongly Puritan m its sympathies. Situatod at a 
point whoro tho main roads of tho county met, it was during tlio 
Civil War almost constantly m a state of siege by one or other of 
tho rival partios. Having boon garrisoned by tho Parliamentary 
forces, it was capturod by tho Royalists m the summer of 1643, but 
on 8th July 1644 it was, after a long siege, taken by Blake, who 
hold it with horoic pertinacity till roliovod by Fairfax on tho 11th 
May 1646, and again after it was invested by 10,000 troops under 
Goring till the siege was finally raised on tho 8d J uly. Still constant 
to its Puritan traditions, Taunton wolcomod Monmouth m 1685 with 
acclamation, and ho was pioclaimod king thoro on tho 20th Juno, 
tho maidens of tlio town presenting him with a standout. As a 
consequence, Taunton was made tho chief example of tho fearful 
vengeance of Joll'roys, who, at tho asaizos hold m tho castle, con- 
demned no fewer than 3 34 inhabitants of tho town and neighbour- 
hood to death, and a much linger number to transportation. Taunton 
obtained a municipal charter fiom Clmrlos I. in 1627, which was 
revoked m 3 000. A socoud charter, granted by Charles II. in 1677, 
was permitted to lapse m 1792 owing to tho corporation allowing a 
majority of their number to dio without filling up tho vacancies. 
From this time until it again received municipal government, 17 th 
April 1877, it was under tho caro of two bailiffs appoiutod at tho 
court loot of tho lord of tho manor. Formerly tho town roturnod 
two members to parliament, but in 1885 tho number was reduced 
to one. 

Soo Tonlmln'a History of Taunton. otIHoil by Savage, 1822; and several papers 
In tlio Proceedings of tlio Somerset Aichnaological Society for 1872. 

TAUNTON - , a city of tlio United States, tlio county 
scat of Bristol county, Massachusetts, lios somo 31 miles 
nearly south from Boston. Tho town proper, somotimes 
callod Taunton Green, stands on the right bank of tho 
Taunton river, at the head of navigation, about 17 miles 
above its mouth. The entire area enclosed within the cor- 
porate limits is 37 square miles. Taunton is traversed 
by the main line of tho Old Colony Railway, which con- 
nects it with Boston and Fall River, Mass., and Pro- 
vidence, R.I. Owing to its situation and its connexions 
by rail and sea, Taunton has become a supply point for the 
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greater part or south-eastern Massachusetts. The popula- 
tion of the city was 18,629 m 1870, 21,213 in I860, and 
23,674 in 1885, showing an increase somewhat m excess of 
that of the State at large Fully one-foiuth of tho popu- 
lation are of foreign birth, and the pioportion is increasing 
The State lunatic asylum is in Taunton The leading 
industries are the manufactuie of cotton goods, iron and 
steel products (particulaily locomotives, maclnneiy, nails 
and spikes), and silvei -plated table ware Taunton was 
incorporated as a town in 1639, and received a city charter 
in 1864 

TAURIDA, a government of southern Russia, includes 
the peninsula of Crimea (q v) and a tract of mainland 
situated between the lower Dniepei and tlie coasts of the 
Black Sea and the Sea of Azoff, and is bounded by these 
two seas on the S , while it has on the N the governments 
of Kherson and Ekateimoslafi The aiea is 24, 540 square 
miles, of which 6990 square miles belong to the Guinea , 
its continental part consists of a gently undulating stejipe 
of black earth, with only a few patches of salt clay on the 
banks of the Sivash or Putrid Sea, and sands in tlie lower 
course of the Dnieper. It is watered by the Dnieper, 
which flows along the frontier for 180 miles, and by two 
small livers, the Molotchnaya and Berda. Many small 
lakes and ponds occur m the north, especially among the 
Dnieper sands, as well as on tho Kmburn peninsula, at the 
mouth of the Dnieper, where salt is made. There are no 
forests except the artificial plantations m the colonies of 
the Mennonites The climate is continental, and resembles 
that of central Crimea and Kherson. The population in 
1883 was 940,530 (247,780 in Crimea). The continental 
portion, although less mixed than that of the peninsula, 
consists of Russians (Great, Little, and White Russians), 
who constitute 83 per cent of the population, Germans (11 
por coni.), Bulgarians (5 per cent.), and Jews (1 per cent.). 

Agriculture and cattle-breeding are tlie leading occupations 
Wheat is the chief product, and by the Germans and Russian non- 
conformists on tho Molotchnaya agriculture is carried to a high 
degroo of peifoction. In 1882 tlioie were within tho government 
356,270 horses, 486,800 cattle, and 3,985,800 sheep (2,891,700 
merinos). Salt is made both on the mainland and m the Crimea, 
and the fisheries along tho coast supply an export trade Manu- 
factures are insignificant, but there is a busk export tiade m 
grain, salt, fisb, wool, and tallow. Tho mam centres of trade are 
tho Kaldiovka port on tho Dnieper, Beidyanslc on tho Sea of Azoff, 
and tho aoapoita of Eupatona, Sebastopol, Sudalc, and Theodosia 
The government is tlividod into eight districts, tho chief towns of 
which (with populations in 1881) are Simferopol (29,030), capital 
of tho government, Eupatona (13,420), and Theodosia (10,800) in 
Crimea, and Aleshlu (891 5), Berdyansk (18,180), Melitopol (13,310), 
Porekop (4280), and Yalta (3000) on tho continent Several villages, 
such as Bolslioy Tokmak (8000) and Andreevka (7300), have each* 
a population of more than 6000. 

TAUROMENIUM. Sec Taormina. 

TAURUS Sec Asia Minor, vol. ii. p. 704-5. 

TAVERNIER, Jean Baptiste (1605-1689), the cele- 
brated traveller and pioneer of French trade with India, 
was born (1605) at Paris, where his father Gabriel and 
undo Melchior, Protestants from Antwerp, pursued with 
reputation and success the profession of geographers and 
engravers. The conversations he heard in his father’s house 
inspired J ean Baptiste with an early desire to travel, and 
in his sixteenth year he had already visited England, the 
Low Countries, and Germany, and seen something of war 
with the imperialist Colonel Hans Brenner, whom he met 
at Nuremberg. Four and a half years in the household 
of Brenner’s uncle, the viceroy of Hungary (1624-29), and 
a briefer connexion in 1629 with the duk* of Bethel and 
his father the duke of Nevers, prince of Mantua, "gave him 
the habit of courts, which was invaluable to him m later 
years, and at the defence of Mantua m 1629, and in Ger- 
many in the following year with Colonel Walter Butler 
(afterwards notorious through the death of Wallenstein), 
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Iie gained some military experience. When he left Butler 
to view the diet of Batisbon in. 1630, he had seen Italy, 
Switzerland, Germany, Poland, and Hungary, as well as 
France, England, and the Low Countries, and. spoke the 
principal languages of these regions He was now eager 
to visit the East, and at Batisbon he found the oppor- 
tunity to join two French fathers, M de Chapes and M de 
St Liebau, who had received a mission to the Levant In 
their company he reached Constantinople early m 1631, 
and here he spent eleven months, and then proceeded by 
Tokafc, Eizerum, and Envan to Peisia His farthest point 
m this first journey was Ispahan , he returned by Baghdad, 
Aleppo, Alexandretta, Malta, and Italy, and was again m 
Pans m 1633 Of the next five years of Ins life nothing 
is known with certainty, but it is probable that it was 
during this period that he became controller of the house- 
hold of the duke of Orleans In September 1638 he 
began a second journey (1638—43) by Aleppo to Persia 
and thence to India as far as Agra and Golconda His 
visit to the court of the Great Mogul and to the famous 
diamond mines was, of coiuse, connected with the plans 
realized more fully in his later voyages, m which Tavernier 
travelled as a merchant of the highest rank, trading m 
costly jewels and other precious wares, and finding his 
chief customers among the greatest punces of the East. 
The second journey was followed up by four others In 
his third journey (1643-49) he went as far as Java and 
returned by the Cape , hut his relations with the Dutch 
proved not wholly satisfactory, and a long lawsuit on hi3 
return yielded hut imperfect redress. In his last three 
journeys (1651-55, 1657-62, 1664— 68) he did not proceed 
beyond India The details of these voyages need not 
detain us here, and indeed are often obscure j but they 
completed an extraordinary knowledge of the routes of 
overland Eastern trade, and brought the now famous 
merchant into close and fuendly communication with the 
greatest Oriental potentates. They also secured for him 
a large fortune and groat reputation at home. He was 
presented to Louis XIV, <c m whose service he had 
travelled sixty thousand leagues by land,” received letters 
of nobility (16th Februazy 1669), and in the following 
year purchased the barony of Aubonne, near Geneva. 
In 1662 he had married Madeleine Goisse, daughter of a 
Parisian jeweller 

Thus settled m ease and affluence, Tavernier occupied 
himself, as it would seem at the desire of fclio king, in 
publishing the account of his journeys He had neither 
tlio equipment nor the tastes of a scientific traveller, but 
m all that referred to commerce his knowledge was vast 
and could not fail to be of much public sorvice. He set 
to work therefore with the aid of Samuel Chappuzoau, a 
French Protestant litterateur, and produced a Nouvdle 
Relation de VIrdArieur du Serail du Grand Seigneur (4to, 
Paris, 1675), based on two visits to Constantinople in his 
first and sixth journeys. This was followed by Le Six 
Voyages de J. JB. Tavernier (2 vols. 4to, Paris, 1676) and 
by a supplementary Recueil de JPlwieurs Relations (4to, 
Pans, 1679), in which he was assisted by a certain La 
Chapelle. This last contains an account of Japan, gathered 
from merchants and others, and one of Tong-king, derived 
from the observations of his brother Daniel, who had 
shared his second voyage and settled at Batavia ; it con- 
tained also a violent attack on the agents of the Dutch East 
India Company, at whose hands Tavernier had suffered 
more than one wrong. This attack was elaborately an- 
swered in Dutch by H. van Quellen burgh ( Vindiciee Bata- 
vim , Amst., 1684), but made more noise because Arnauld 
drew from it some material unfavourable to Protestantism 
for his Apologie pour ks Gatholigues (1681), and so brought 
on the traveller a ferocious onslaught in Jurieu’s Esprit de 
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M. Arnauld (1684) Tavernier made no reply to Jurieu; 
he was in fact engaged m weightier matters, for m 1684 
he tiavelled to Berlin at the invitation of the Great Elector, 
who commissioned him to organize an Eastern trading com- 
pany, — a project never realized The closing years of Ta- 
vernier’s life are obscure, the time was not favouiable for 
a Protestant, and it has even been supposed that he passed 
some time m the Bastille What is certain is that he left 
Pans for Switzerland m 1687, that m 1689 he passed 
through Copenhagen on his way to Persia through Mus- 
covy, and that m the same year he died at Moscow. It 
appears that he had still business relations m the East, and 
that the neglect of these by his nephew, to whom they weie 
intrusted, had determined the indefatigable old man to a 
fresh journey 

Tavernier ’s travels, though often repmited and translated, have 
two defects the author uses other men’s maternal wrthout dis- 
tinguishing it from his own observations, and tlio nanativo is much 
confused by lus plan of often desoitmg the chronological oidei and 
giving instead notes from various journeys about certain routes. 

| The latter defect, it is true, while it omban asses the biogi cipher, is 
haidly a blemish m view of the object of the wntei, who sought 
mainly to furnish a guide to other mei chants A careful attempt 
to disentangle the tlnead of a life still m many parts obscuie has 
been made by Chailos Joret, Jean Baptiste Tavernier d’aprds dct> 
Documents Nouveaux, 8vo, Paris, 1886, where tlio litoratu.ro of tlio 
subject is fully given 

TAVIRA, a seapoit of Portugal, m the province of 
Algarves, at the mouth of the Seca, 21 miles east-north-oast 
of Faro It is regularly built, and has an alcazar, used as 
an official residence, besides other public buildings It 
has sardme and tunny fisheries, and cairios on a consider- 
able coasting trade. Excellent fruit is grown in. tho 
neighbourhood The population m 1878 was 11,400. 

TAVISTOCK, a town of Devonshire, England, is finely 
situated m the valley of the Tavy, on tho western border 
of Dartmoor, and on the South Devon llailway, 15 miles 
north of Plymouth, 14 south-oast of Launceston, and 213 
west-south-west of London. The town has boon greatly 
improved sinco 1845, chiefly at tho oxpenso of the duko 
of Bedford, by the construction of a system of sewago ami 
tho erection of many now dwellings suitable for tho work- 
ing classes. There are some remains (including a portion 
in. the square, now used as a public library established in 
1799) of tho magnificent abbey of Sts Mary and Itumon, 
first founded in 961 by Orgar, earl of Devon. After de- 
struction by tho Danes in 997 it was restored, and among its 
famous abbots were Lyfing, friend of Canute, and Aldrod, 
who crowned Harold II. and William, and died archbishop 
of York. The abbey church was rebuilt in 1285, and the 
greater part of tho abbey in 1457—58. The church of St 
Eustachius possesses a lofty tower supported on four open 
arches. Among tho principal public buildings arc tho guild- 
hall (1848), tho corn market (1838), the market buildings 
(1858), and the new hall for concerts and public entertain- 
ments. Near tho town is Kelly College, opened in 1877, 
founded by Admiral Benedietus Marwood Kelly, with a 
preference for tho founder’s kin. Mines of copper, man- 
ganese, lead, silver, and tin are in the neighbourhood, and 
the town possesses a considerable trade in cattle and corn, 
as well as a brewery. The population of tho township in 
1881 was 6914. Tho parliamentary borough (area 11,450 
acres), which had a peculation in 1871 of 7725 and in 
1881 of 6879, was merged in the county in 1885. 

The town owes its origin to the foundation of tho abbey in 901. 
From Henry I. the abbots obtained the entiro jurisdiction of the 
hundred of Tavistock, with a weekly market. A school for Saxon 
literature was established by tho monks, which flourished till tho 
Reformation. Tho Royalists were quartered at Tavistock after 
the defeat of the Parliamentarians on Uradock Down in 1648, and 
Charles I. visited it on his way to Cornwall. It returned members 
to parliament from tho time of Edward I. till 1886, among its 
representatives having boon John Pym, the great oppoaer of the 
policy of Charles I., and William, Lord Russell, beheaded in the 
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reign of Chailes TI Among the famous natives of Tavistock are 
Sn John Glanville, judge under James I , William Biown, the 
author of Bi ttanma's Pastorals , and Sn Eiancis Drake, of whom a 
colossal statue by Boehm was presented to the town by the duke 
of Bedford m 1883. 

TAYOY, a British distnct m the Tenasserim division 
of Burmah, lying between 13° 15' and 15° 11' N. lat. and 
between 97° 48' and 98° 44' E. long. It has an area of 
7200 square miles, and is bounded on the N by Amherst 
distnct, E by the Yoma Mountains, S by Mergui 
district, and W. by the Bay of Bengal The district is 
enclosed by mountains on three sides, viz., the main chain 
of the Yomas on the east, rising m places to 5000 feet, 
which, with its densely wooded spurs, forms an almost 
impassable barrier between British and Siamese terutory , 
the Nwahlabo m the centre, which takes its name from its 
loftiest peak (5000 feet) , and a third lange, under the 
name of Tkinmaw, between the Nwahlabo and the sea- 
coast. The chief livers are the Tenassenm and Tavoy, the 
former being formed by the junction of two streams which 
unite near Met-ta ; for the greater part of its course it is 
dangerous to navigation. The Tavoy is navigable for vessels 
of any burden. It is interspersed with many islands, and 
with its numerous smaller tributaries affords easy and rapid 
communication over the country. The climate is on the 
whole pleasant. The rainfall averages about 190 inches 
a year. 

The census of 1881 returned the population of Tavoy at 84,988 
(males 41,785, females 43,203), of whom 82,187 were Buckllnsts, 828 
weio Mohammedans, and 1368 wore Christians. The headquarters 
and capital is Tavoy town, which is situated on the loft bank of 
the river of tlio same name, and contained a population of 13,372 
m 1881 Of the total area, only 83,740 acies aie (1885-86) culti- 
vated Rico is tlio principal pioduct , the betel-nnt is extensively 
giown foi home consumption , and the distnct is particulaily lich 
in fruit troes. With its ouly poit difficult of access, and with no 
moans of internal communication, the trade of Tavoy district lias 
always boon small and almost entiroly confined to Siam and the 
Straits Settlements. The principal impoits aie piece goods and 
other cotton manufactures, raw silk, tea, crockery, wines and 
spirits, metals, and provisions The chief manufactures are salt 
and cm then pots. Tlio gross rovonue of the distiict in 1886-86 was 
£20, 235, of which the land contributed £12, 663 Tavoy was handed 
over to the Biitish at tho end of the first Burmese war in 1824 
A revolt broke out in 1829, headed by Monng Da, tho former 

g overnor, which was at once quelled, and since then the district 
as remained m undisturbed possession of the British. 

TAWING. See Leather 

TAXATION With regard to taxes m general Adam 
Smith lays down four maxims which have been briefly 
described as tho maxims of equality, certainty , convenience , 
and economy. The treatment of tlio general principles of 
taxation by subsequent writers consists in tho main of the 
development and criticism of these celebrated canons. 

Equality of Taxation. — The subjoined passage from 
Adam Smith contains the gorms of several distinct theories 
of what constitutes just or equal taxation: — 

“ Tho subjects of every state ought to contribute towards the 
support of its government ns nearly as possiblo in proportion to 
their respective abilities, that is, in proportion to tho revenue which 
they respectively enjoy under the protection of the state. Tho 
expense of government to tho individuals of a great nation is like 
the expense of management to the joint tonants of a great estate, 
who are all obligod to contribute in propoition to their respective 
interests m tho estate. In tlio observation or neglect of this 
maxim consists what is called tho equality or inequality of taxation. 
Every tax, it must bo observed once for all, wlucli falls finally 
upon ono only of the three sorts of revenue above-mentioned [viz , 
rent, wages, profits] is necessarily unequal m so far as it does not 
affect tho other two. In tho following examination of different 
taxes I shall seldom take much further notice of this sort of 
inequality, but shall in most cases confine my observations to that 
inequality which is occasioned by a particular tax falling unequally 
upon that particular sort of private revenue which is affected by it.” 

The first sentence implies (a) that every Government has 
the right to exact contributions for its support from all its 
subjects. According to this view, the right of taxation is 
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derived directly from the conception of sovereignty. It 
was the determination to insist on this principle which 
led to the retention of the 3d per R> duty on tea, that 
“figment of a tax, that peppercorn rent,” which lost the 
British their American colonies The Americans opposed to 
this absolute doctrine the maxim that taxation ought to be 
coincident with representation , — that only those who shared 
m the powers should have the burdens of government. If 
the latter opinion is strictly construed it would follow that 
all taxes on articles of universal consumption are unjust 
except in a country where ail who have the natural have 
also the legal capacity of voting The doctrine of sove- 
reignty as the basis of taxation, pushed to its logical 
extreme, results m the maxim that a Government should 
impose such taxes as are “most easily assessed and 
collected, and aie at the same time most conducive to 
the public interests” (M c Culloch) Just as a geneial looks 
to the efficiency of his army as a whole, and is piepaied 
to sacrifice any portion if necessary, so, it may be said, 
the state should not regard the particular interests of 
individuals, but should lather consider the nation as an 
organism, or, to adopt older phiaseology, a leviathan So 
far as the political existence of a state is concerned, this 
view seems to meet with general acquiescence even in 
modern times, when patriotism is often classed amongst 
the doubtful virtues, but no ideal of a perfect state has 
yet met with such acceptance m any nation as to lender 
popular a complete neglect of private interests 

Accordingly, a second basis of taxation (6) is found in 
the expansion of the term “abilities” used by Adam 
Smith, which leads to the position that taxes ought to be 
levied so as to involve equality of sacrifice on the part of 
the contributors This is the ideal of taxation which was 
advocated by Mill and Eawcett “Equality of taxation 
as a maxim of politics,” says the former, “ means equality 
of sacrifice. It means the appoitiomng the contribution 
of each person towards the expenses of government, so 
'that he shall feel neither more nor less inconvenience from 
Ins share of the payment than every other person experi- 
ences from his ” It is admitted that this standard cannot 
be completely realized, but it is thought to furnish a 
proper foundation of remission in some cases and of pro- 
portional increase of taxation m others It is generally 
on this ground that it is proposed to leave incomes below 
a certain amount untaxed, — a plan which, so far as direct 
taxes are concerned, has been adopted in the United 
Kingdom It is clear, however, that any taxes on com- 
modities m general use must infringe this canon, whilst 
the distinction between “necessaries ” and “luxuries,” as 
Adam Smith pointed out, is difficult to draw in com- 
munities advancing in civilization , and certainly a con- 
siderable portion of the taxes on stimulants is, as a 
matter of fact, derived from persons whose incomes are 
below what is generally considered a reasonable minimum 
for tho standard of comfort, and such persons would prob- 
ably consider enforced abstinence a greater sacrifice than 
the payment of a direct tax. It is also principally on 
tho ground of equality of sacrifice that the proposal for 
graduated or progressive taxation rests. It is argued that 
a porson with £10,000 a year can pay 10 per cent, (for 
example) as easily as ,a person with £1000 can pay 5 per 
cent. It is to be observed that the principle of equality 
of sacrifice regards the payment of taxes as duty imposed 
on the subjects of a state independently of the advantages 
they may derive individually from the expenditure of the 
amount levied. 

A third basis of taxation, however, is found in the 
principle ( c ) that taxes ought to be considered as payment 
for valuable services rendered by the state to individuals, 
and this seems to be the position Adam Smith had in view 
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in introducing tlie clause “under the protection of the of which rest in different degiees upon the various prin- 
state," and m comparing the individuals of a great nation ciples just noticed Some taxes are justified on the 
to the joint tenants of a great estate. It is easy to show, grounds of their convenience to the sovereign power, and 
as Mill does, that, if protection is taken m its narrowest others are increased or diminished m certain cases m 
signification, as a matter of fact the pool need more accordance with the principle of equality of sacrifice , 
protection than the rich, but the argument becomes moie some are regarded as payments for services rendoicd by 
plausible, and more consonant with the general teaching the state, others partake of the nature of sumptuary 
of Mill, if stress is laid on the protection and assistance regulations or are approved on various social or moial 
afforded by the state m the piocess of acquisition of mdi- grounds, and sometimes the imposition of one productive 
vidual fortunes — a view of taxation sometimes called the tax involves, on the ground of simple equality, the adop- 
social dividend theory (cf Walker, Helferieh) It is leally tion of similar taxes which are haidly woith collecting 
on this ground that Mill proposes that the “unearned The remaining canons of Adam Smith arc partly, liko the Coi- 
inciement ” fiom land should be taken by the state, and, first, ethical m character paitly purely economic Of tlio tmnty 
as has often been pointed out, “ unearned increments ” second — the canon of certainty — Adam Smith remarks — 
are by no means confined to land. Without much exag- “ The time of payment, the manner of payment, the 
geration the state may be regarded as a partner in all quantity to he paid, ought all to bo clear and plain to tlio 
industrial undertakings, and is therefore entitled to a conti ibutor and to every other peison [on the ground of 
share m the proceeds In a somewhat similar manner, the otherwise arbitrary powers which aio given to the tax- 
poor rates, education rates, &c., have been regarded as of gatherer] .... The certainty of what each individual 
the nature of insurance paid by the nek against the care- ought to pay is m taxation a matter of so great impoitanco 
lessness of tlie poor The principle under consideration that a very considerable degree of inequality, it appears, 
has been generally applied m cases m which the service I believe, from tho experience of all nations, is not near 
rendeied by tho state and the benefit accruing to mdi- so great an evil as a very small degree of uncertainty." 
vidual s are easily discovered and estimated, especially m Perhaps the best example of the mfimgcmont of this canon 
connexion with local taxation. is furnished by tho taxes lovied from the miseiablo pro- 

Tlie object of taxation is in general to provide the state vmcials by tlieir Homan governors 
with an adequate revenue, but m all cases the indirect The thud rule — the canon of convenience — which enjoins Con- 
effects aie important, and sometimes provision of revenue that “eveiy tax ought to bo levied at the timo or in tho vwnence. 
is considered of secondary importance. Accordingly it has manner to which it is most likely to bo convenient for 
been maintained (d) that the state ought to use its powers the contributor to pay it," may bo justified, not merely 
of taxation for the promotion of various social ends Adam on general grounds of good government, but also on tlio 
Smith lemaiks that “it has for some time past been the special economic ground of tho increase m tho productive- 
policy of Great Britain to discourage the consumption of ness of taxes which satisfy tho condition. It lias boon 
spirituous liquors, on account of their supposed tendency found possible to raise a considerable revenue by taxes on 
to rum the health and corrupt the morals of the common commodities, the payments of which by tlio consumers arc 
people," and m our own times the falling off in the revenue made m insensible portions, when it would have boon im- 
from alcoholic drinks often furnishes a subject for appaient possible to collect the same amount by direct taxation at 
congratulation in “budget” speeches Goi man writers with comparatively long intervals. Taxation is in this respect 
socialistic tendencies (<? y., Wagner) have emphasized this like bleoding 

social point of taxation ; and Mill, although disapproving Tho fourth rule — tho canon of economy — slates as its Economy 
of graduated taxation of income, advocated the imposition general principle that “ every tax ought to ho so contrived 
of extromely hoavy succession duties, with tho object of as both to take out and to keep out of the pockets of the 
promoting a better distribution of national wealth and pooplo as littlo as possible over and above what it brings 
compelling individuals to rely on themselves. Many into tho public treasury of tho state." Taxes may, accord 
nations again have imposed duties on imports with the ing to Adam Smith, break this rulo by requiring a large 
view of protecting and encouraging home industiics, and number of officials for their collection, by restraint of 
most of the import duties lovied in England before the tiado and production, by encouraging smuggling, and by 
great reforms of Peel were of this nature. Accordingly, causing unnecessary vexation ; “ and, though vexation ih 
both theoretically and practically, the promotion of social not, strictly speaking, exponso, it is certainly equivalent 
or moral ends may bo considered as a fourth basis of taxa- to tho exponso at which every man would bo willing to 
tion It is worth noticing that m oarly times tho fines redeem himself from it." On smuggling Adam Smith 
received in the courts of justice wore an important source elsewhere remarks that “to protend to have any scruple 
of revenue . about buying smuggled goods would 111 most countries be 

Whatever basis of taxation be adopted, tho elementary regarded as one of those pedantic pieces of hypocrisy which 
principle of justice noticed in the conclusion of A. Smith’s servo only to oxposo tho person who affects to practise 
first canon must be considered If it is just to lax A, it them to tho suspicion of being a greater knave than his 
is just to tax B under precisely similar circumstances, neighbours" It may bo observed that in practical politics 
Thus, stated, the principle seems almost formal, but for it is generally taken for granted that a tax which can bo 
practical purposes small differences in circumstances may evaded will bo evaded, and indirect methods of taxation 
be neglected, and it is clear that in. any groat nation, tho aro to a groat extent devices by which possibilities of 
taxpayers may he arranged m a limited number of groups, evasion aro restricted. 

withm each of which tho constituent individuals may bo To thoso general rules of taxation explicitly given by other 
regarded as similarly situated. A tax on rent, or wages, Adam Smith, tho following may bo added, most of which general 
or profits would he obviously unequal if those in one placo aro implied in different passages of his treatment of taxa- 
or employment wore taxed while thoso. in another were tion, but have been expounded and emphasized by sivbso- c ^ 691 
left free The practical difficulty is to discover what cases quent writers. A convenient summary is given by llel- 
may fairly be regarded as similar, especially if equality of ferich in Sclionberg’s Ilandlmch dcr Politisckm Oehonomie 
sacrifice be taken as the ideal. . (vol. ii. p. 138). {a) A given amount of revenue is, as a 

As a matter of fact, in every civilized community a rule, both from, the point of view of the Government and 
complex system of taxation is adopted, the different parts its subjects, more conveniently raised from a small number 
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of very productive taxes than from a larger number with 
smallei returns per unit This was one of the principal 
financial reforms advocated by Adam Smith with leference 
to the customs duties, and has been earned out in the 
United Kingdom by Sir Robert Peel and his successois 
The inextricable confusion of the customs duties levied 
before these leforms were effected can only be realized by 
those who study the details of the history of taxation A 
similar process of simplification has been partially applied 
to the direct taxes, but in many cases (especially in local 
taxation) the rule is more honoured m the bleach than m 
the obsoi vancc (b) A good system of taxation ought to 
provide for a self-acting increase m the levenue m propor- 
tion as the population and the consequent demands for 
governmental expenditure increase It has been found by 
expoi lence that an old tax causes less inconvenience than 
a now tax of smaller amount, a fact which is so striking m 
some cases as to have given use to the saying that an old 
tax is no tax (c) Those taxes are best which yield a 
steady and calculable lotuin, instead of a leturn fluctuat- 
ing in character and difficult to estimalo. (d) Those taxes 
arc bost which m caso of need can be most conveniently 
increased m amount. It is this characteristic of the 
mcotno tax which renders it so popular with chancellors 
of tlio oxchoquor, and it was partly on this ground that 
Mr Gladstone substituted a tax on beer for the tax on 
malt, (e) Regaid must always be paid to the real inci- 
dence of taxation, and care taken that the real burden of 
tho tax falls on those aimed at by tho legislature No 
part of tho theory or practice of taxation has given rise to 
so much controversy as tho incidence of particular taxes, a 
subject indeed of so much difficulty and importance as to 
occupy tho greater poition of tho Uoatmont by systematic 
writers. 

Incidence or Taxation. — Taxos aro gcnoially divided 
into direct and indirect. A direct tax is defined by Mill 
as one “ demanded from tho very persons who it is in- 
tended or desired should pay it ” Others (e.g., M'Cullocli) 
define it as a tax takon directly from mcomo or capital 
In the former definition non-transferal)] o taxes on expendi- 
ture would bo included (e.g., a tax on livery servants), hut 
not in tho lattor. Mill's definition has been generally 
adopted (e.g , by Wagner, in tho German Ilandbuch , 
vol. ii. p 152); hut in any case tho most important direct 
taxes practically are thoso levied on income or capital 
directly, and tho most important indirect tho customs and 
excise duties In examining tho incidence of taxation tho 
order of arrangement adopted by Adam Smith seems best 
Ho discusses separately taxes on tho three great species 
of mcomo, — rent, profits, and wages (appending to tho 
articles on tho first two an examination of taxes upon the 
capital value of land, houses, and stock), and taxes iutonded 
to fall indifferently upon every species of rovenue, viz., 
capitation taxes and taxos upon consumable commodities. 

Taxes on Pent — What is commonly known as rent 
consists in general of two parts, which may ho tormod 
economic rent and profit rent. Economic rent arisos from 
tho superiority of advantage of any source in tho produc- 
tion of a certain amount of utility over tho least productive 
source which the conditions of demand and supply (includ- 
ing transmission to market) render it possible to employ 
Thus, in tho production of food, somo lands liavo an 
advantage in fertility or situation ; again, in furnishing 
amenities of accommodation or facilities for business, some 
houses have from their situation a similar advantage ; and 
again, different processes in tho arts and manufactures are 
superior to others (giving riso to patents). In all those 
oases whore the amount of the superior sources is limited 
(naturally or artificially), and recourse must be made to 
inferior sources of supply, economic rent is paid for the 


j superior advantage Any tax imposed on this species of 
levenue falls on the owner If levied m the first instance 
fiom the lessee, he will pay so much less leut, and any new 
taxes imposed duung the currency of leases ought, if 
intended to fall on the owner, to be taken directly from 
him It may be assumed that every owner of a superior 
source has exacted the highest price obtainable for its use, 
so that he cannot transf ei the tax to the tenant, nor 
through the tenant to the consumer If, for example, a 
tax is imposed on the economic lent of agucultural land, 
the landloid cannot exact it from the tenant (for if the 
tenant could afford more lent, why under competition was 
he not foiced to do so befoie 1 ?) nor from the consumer of 
the produce, for the price is obviously determined inde- 
pendently of rent Similarly a tax on the ground rent of 
houses, if it be assumed that the land is useless for other 
purposes, must fall on the owners, although a certain 
portion will be transferred to the occupier if the landlord 
could use it otherwise and escape the tax (of Mill, bk v 
ch m § 6). Taxes on economic rent of vanous kinds, so 
heavy as to absorb the whole amount, have been advocated 
by some theonsts on grounds noticed under Adam Smith’s 
first canon. It is said they would impose no burden on 
the slate as a whole, that they would not affect pioductiou 
or accumulation, and even that the substitution of the 
state foi private owners — who are simply nati consumers 
Jruges — would really increase the wealth and power of 
the nation by compelling these unproductive consumers 
to work, and by lightening tho piessuie of taxation on 
industry. It is, however, obvious that the confiscation of 
rent would, seeing that land has for generations been in 
the cucle of exchangeable commodities, strike at the roots 
of the institution of private property. Apait from this 
general objection, there would in the case of agricultural 
laud ho gieal difficulty in scpaiating economic from profit 
lent, and any exceptional tax on the latter would obviously 
tend to chock agricultural improvements. 

Taxes on Profits — Piofits, as commonly used, is a term Taxes on 
embracing three elements which, from an economic and r roflts - 
financial point of view, are quite distinct m character, viz . 
interest (pure and simple), insurance against risk, and 
earnings of management. The interest on capital m any 
industrial area, lent on the same seeunty, tends to equality. 

If, then, a tax is imposed on interest m every form, the 
incidence m the first place will he on tho owners of cap- 
ital Rut two indirect consequences will follow (1) As 
Adam Smith remarks, “ the proprietor of stock is properly 
a citizen of the world, and is not necessarily attached 
to any particular country He would he apt to abandon 
the country in which lie was exposed to a vexatious 
inquisition in ordei to be assessed to a burdensome tax, 
and would remove his stock to some other country, where 
he could either carry on his business or enjoy his fortune 
more at his ease ” In this case the ultimate result would 
ho that tho country in which tho tax was imposed would 
possess less capital, and thus would yield a higher rate of 
interest sufficient to counterbalance the burden of the tax, 

(2) The tax would tend to check the accumulation of 
capital within the country, so far as the interest received 
is a cause of accumulation, with the same ultimate result 
as in the former case. It must, however, he observed 
that the rate of interest is only one of the causes affecting 
tho accumulation of capital. 

A tax on some particular form of interest (security still 
being supposed perfect), for example on mortgages on land, 
would obviously fall on the borrowers In the same way 
a tax on that part of the profit rent of houses which is 
interest on capital tends to fall on tho occupier. In gene 
ral, however, tho security is more or less imperfect, and 
the insurance against risk is allowed for in the rate of 
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interest charged on borrowed capital Thus a tax which 
took equal percentages from all species of interest would 
be m part a tax on insurance against risk, and the 
tendency must be for such a tax to fall on the boriowers 
of capital Suppose at any time a perfect secunty yields 
3 per cent and one with greater risk 6 per cent , then 3 
per cent represents the estimated value of the insurance 
against risk A tax which reduces the net yield on the 
first to 2 per cent, would reduce the net yield on the 
latter to 4 per cent. In older, then, for the insurance 
against risk to remain the same, the rate yielded by the 
latter must rise from 6 to 7^ per cent It follows, then, 
that a tax levied on all foims of interest (no allowance 
being made for risk) would tend to check investment m 
proportion as risk was involved, and would thus check 
industrial enterprise This result would follow even 
although the late of interest on perfect security, owing to 
the causes mentioned above, were raised m proportion to 
the tax 

A tax on that part of profits known as earnings of 
management would, if imposed geneially, fall in the first 
instance on the entrepreneurs or employ eis of capital, and 
with similar indirect consequences to those just noticed 
m regard to interest Capital would tend to flow abioad, 
and accumulation would be checked, since in general the 
employers of capital are also to a large extent the owners 
So far as profits, m this sense, are of the nature of rent (a 
view recently advocated as regards all piofits by Prof 
Walker), a tax on profits would be analogous to a tax on 
rent. If the differences m the net advantages of different 
methods of employing capital are supposed to remain 
constant (according to Prof Marshall’s view of earnings of 
management), a proportional tax on profits must be in 
part transferred to the consumers of the articles produced, 
in. the same way as a tax on interest with risk was shown 
to fall on the borrower. It will be seen fiom this general 
survey that the incidence and effects of a tax on profits 
(taking the term in its common acceptation without 
analysis) are extremely difficult to dotermme, and the 
practical difficulty is still greater than tho theoretical. 
For, as M'Culloch and others have shown, profits are 
always fluctuating and difficult to estimato So great, 
for example, is this difficulty felt to be as regards farmers’ 
profits that m the income tax it is assumed that such 
profits bear a certain proportion to the rent paid for land 
on a purely empirical rule, which may happen to hit the 
mark in a majority of cases, but is much more likely to be 
unequal and, unjust in its operation. 

A tax on some particular form of profits (as distinct 
from a general tax on profits) will, it is generally said, fall 
on the consumer of the article produced, on the ground of 
the. tendency of profits to equality. This view will he 
noticed below under taxes on consumable commodities. 
Taxes on Taxes on Capital . — In early English history taxes 
capital, upon capital of a very simple kind played an important 
park A grant, for example, of certain fractional parts of 
movables, commencing with the famous Saladin tithe (on 
both rent and movables) in 1188, and gradually settling 
down to a fifteenth for the counties and a tenth for tho 
towns, prevailed for more than three centuries. In 1334 
a fifteenth and tenth was fixed at a certain sum for each 
township, and after this date a grant of one or more 
u fifteenths and tenths ” meant simply a grant according 
to the scale then fixed (Dowell, vol. iii. p. 75). But in 
our own times taxes on capital are levied principally when 
property changes hands, , and may be divided, as they are 
by Adam Smith, according as they are levied when pro- 
perty passes (a) from the dead to tho living, (b) from the 
living to the living. 

It is obvious, as regards incidence, that taxes of the 


first class (a) are the most direct of all taxes, in the sense 
that they cannot be transferred to other peisons by the 
beneficiaries The principal difficulties connected with the 
“ death duties,” as they are often called, arise m connexion 
with the canon of equality of taxation. Opinion is still 
divided on the proportions which ought to be paid by 
personal and real estate respectively, as well as on tho 
advisability of the taxes being made progressive accoidmg 
to the value of the property, and there are still gi cater 
difficulties m connexion with life interests m settled pro 
peity Mill was strongly m favour of making the death 
duties very heavy and also graduated “I conceive,” lie 
says (Pol. JEcon , bk, v. cli n § 3), “ that inheritances and 
legacies exceeding a certain amount are highly proper 
subjects for taxation, and that the revenue from these 
should he made as great as it can be made without giving 
rise to evasions by donation during life, or concealment 
of property, such as it would he impossible adequately to 
check. The principle of graduation, that is, of levying 
a larger percentage on a larger sum, though its applica- 
tion to general taxation would be m my opinion objec- 
tionable, seems to me both just and expedient as applied 
to legacy and inheritance duties ” The principal objec- 
tions urged against such taxation arc, that a stimulus 
would be given to personal extravagance and a chock 
placed on accumulation, and that m consequence mdnect 
production would be lessened, partly by want of capital 
and partly by the check placed on production on a 
large scale As regards the want of capital, apart from 
the check placed on saving, tliero would be a tend- 
ency to send it abroad. A heavy tax on largo capitals 
at home will place a premium on investments abroad, 
in which evasion would be easy. Perhaps, with tho 
present rate of accumulation, the objection may bo 
made light of, as it is by Mill; but tho second, if 
less obvious, is moro important. All oui great staple 
manufactures aro necessarily conducted on a largo stsalo, 
and in many respects also large agricultural capitals aro 
most productive In manufactures, as a rule, tho larger 
tho scale of operations the more extended will be tho 
division of labour in production, and tho greater tho 
facilities for ready sale m foreign maikets. Of all tho 
causes which contribute to our commercial prosperity, 
perhaps the most important is tho largo scalo on which 
oui operations are conducted. Wo aro able to employ 
machinery where the foreigner, working on a smaller 
scalo, is obliged to use manual labour. There can bo 
littlo doubt that graduated taxation, oven on tho modi- 
fied form proposed by Mill, would tend to check produc- 
I tion on a large scale Indirectly it might artificially foster 
joint-stock companies, (b) Taxes on the transference of 
property from the living to tho living cannot, as Adam 
fchnith points out, be very easily taken directly, as such 
transactions for tho most part actually are or might bo 
secret. This has led to tho invention of stamp and regis- 
tration duties. Tho penalty of invalidity attaching to 
unstamped documents of various kinds has proved a very 
effective deterrent to evasion. A tax on sales will vary 
m its incidence according to the nature of tho commodity 
and the degree of competition or monopoly (rf. if, Sktg- 
wick’s Principle s of Pol. JEcon., bk, ii. ch. x.). Tho moat 
impoitant case is that of taxes on tho transfer of land. 
Theoretically it seems that, just as the farmer who takes 
land on rent offers more or less rent according to tho 
burdens imposed on the land by rates, <&c,, so tho 
purchaser of land will consider any expenses connected 
with its acquisition as part of the capital value, and thus 
any taxes on transfer will really fall on tho sellers. If, 
however, the taxes are imposed in such a way as to fall 
less heavily on land when sold in larger than in 
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quantities, it is clear tliat the tendency 'will be for the 
diffeiential portion of the tax at least to fall on the 
purchaser of a small amount , and practically at piesent 
this featuie is characteristic of the English system A 
tax on the transfer of stocks and shares is geneially held 
to fall on the seller, as m case of repeal he would obtain 
so much more; but m this case the same considerations 
apply as m the case of interest noticed above. A curious 
example of legal evasion is furnished by time-bargains , and 
the imposition of the tax duectly on the contracts of sale, 
instead of as at present on the actual transfer, has been 
stiongly urged. 

Taxes on Taxes on Wages — It is clear that the tieatment of 
wages, taxes on wages will depend on the general view taken of 
the determination of the rate of wages Adam Smith 
appears to lay undue stiess on the price of provisions, and 
to think that m most cases taxes on wages must fall on 
the employer of labour (blc v ch 11 ait m ). There seems, 
howcvei, to be no sufficient reason why a tax on labour 
should be transferred to the employer, except m the case 
where the wages are leally at a minimum below which 
the supply of efficient labour could not be kept up. Even 
m this case, as Pi of Walker shows, theie would probably 
bo a degradation of laboui before the rise m wages was 
effectod Certainly no piactical statesman at the present 
time would venture to propose a direct tax on wages, 
under the idea that it would be transfeired to the em- 
ployer. In Germany it was found necossaiy to abandon 
the system, owing to tho haidship inflicted on the poor 
At any rate, m all cases in which the rate of wages is 
abovo the “necessary” minimum, a tax on wages must 
fall on the labourer. A differential tax on some particular 
specios of employment would, unless it partook of tho 
nature of a monopoly, tend to fall on the consumor of the 
article produced or tho person who enjoys tho servico 
rendered. In every case, speaking generally, tho incidence 
of the tax will depond on the conditions of the demand 
and supply of tho labour m question, and no further 
analysis can bo given without entering mto the general 
principles governing wages. Soo Wages. 

Capita- Capitation taxes are chiefly of interest historically, as 
* l0n illustrated in England by the poll-taxes imposed at various 

taxes ‘ times. The income tax as at present levied is m reality 

not a single uniform tax, as might at first sight appear, 
but a tax on tho various species of lent, interest, profits, 
and wages. The anomalies which aviso from practically 
taking income as uniform have often been pointed out and 
acknowledged, but tho authority of Mr Gladstone may bo 
quoted in support of tho view that the practical difficulties 
in tho way of a readjustment more maccordanco with theo- 
retical principles are insuporablo. Tho objections notod 
above to a graduated property tax apply, mutalis mutandis , 
to a graduated income tax, which appears, however, to find 
increasing favour on tho Continont. A full discussion of 
tho anomalios of the income tax would involve a repetition 
of tho analysis of tho taxos on tho various spocios of income. 
Taxes Taxes on Commodities . — Tho general principles appU- 
on con- cablo in this case aro that, where production takes place 
coramo- UIK * cr fo* 60 competition, the tax will, owing to the tendency 
4itiee " profits to equality, be transferred to the consumer, but 
that, when the articlo is practically monopolized, a tax must 
fall on the monopolist, on tho assumption that ho has 
alroady fixed such a price for tho articlo as will, consider- 
ing tho law of demand and the oxponsos of production, 
yield him. a maximum revenue. The practical difficulties 
connected with tho assumption of equality of profits have 
boon well oxposod by Cliffe Leslie ( Financial Mefoim: 
Cobclen Club Essays, 2d series, 1871-72). 

_ Tho incidenco of export and import duties is peculiarly 
difficult to ascertain even theoretically. The prevailing 


opinion that an import duty necessarily falls on the 
consumer of the import necessarily involves as its counter- 
part the position that an export duty must fall on the 
consumer of the expoit. If the latter view is upheld it is 
curious that export duties find such little favour with 
practical statesmen It is clear, however, that the real inci- 
dence of export and import duties will depend partly on 
the conditions of production m various countries, partly 
on the variations m demand due to changes m price, partly 
on the indirect influence on the general balance of trade, 
and partly on the possibility of using substitutes for the 
article taxed (cf H Sidgwick’s Principles of Pol Econ , 
bk in ch v , Cournot, Revue Sommaire des Doctrines 
Economiques, sects 5 and 6) A fuller examination is 
not possible m the limits assigned to this article In con- 
clusion, it may be pointed out that a thoiough investigation 
of the general principles of taxation must presuppose the 
pimciples of political philosophy, whilst a full inquiry into 
the incidence of particular species of taxes must pre- 
suppose the principles of political economy (j s Hf ) 

TAXIDERMY, the art of preseivmg the integument, 
together with the scales, feathers, or fur, of animals. 
Little is known of the beginnings of the practice of the 
“ stuffing ” or “ setting up ” of animals for ornament or for 
scientific purposes , and it is highly probable, from what 
we gathei from old works of travel or natural history, that 
the art is not moie than some three hundred years old. It 
was practised m England towards the end of the 17th 
centuiy, as is proved by the Sloane collection, which m 
1725 formed the nucleus of the collection of natural history 
now lodged in the galleries at South Kensington. 

It was not until the middle of last century that any 
treatise devoted to the principles of the then little under- 
stood art was published m France, Reaumur’s treatise 
(1749) being piobabiy the first This was followed at 
intervals by others m France and Germany, until the be- 
ginning of the present century, when the English began 
to move m the matter, and several works were published, 
notably those by E Donovan, 1 W Swamson, 2 Capt Thomas 
Brown, 8 and others. These works, however, are now in- 
adequate; and since the Great Exhibition of 1851, when 
the Gormans and French taught British taxidermists the 
rudiments of scientific treatment of natural objects, several 
works have appeared upon the subject from the pens of 
American and English authors, such as J. H. Batty, 4 R. 
Ward, 5 and Montagu Browne. 0 

The first principle governing the art is that, after the 
specimen lias been procured, m as fresh and clean a state 
as may he, it should have the skm stripped from the body 
in such a manner as not to disturb the scales if a fish or 
a reptile, the feathers if a bird, or the fur or hair if a 
mammal. To do this correctly requires a small stock of 
tools, as well as a great amount of patience and per- 
severance. The appliances comprise several sharp knives 
(some pointed and some obtuse), a pair of scissors, a pair 
of pliers, a pair of nippers or “ cutting-pliers/’ some tow, 
wadding, needles and thread, also a “stuffing-iron,” some 
crooked awls, a pair of fine long flat-nosed pliers, and a 
camel-hair brush. The preservative compound is often the 
original (B6coeur’s) “arsenical soap,” made by cutting up 
and boiling 2 lb of white soap, to which 12 oz. of salt of 
tartar and i oz. of powdered lime (or whiting) are added 

1 Instructions for Collecting and Preserving Various Subjects of 
Natural History , London, 1794. 

8 The Naturalist's Guide for Collecting and Preserving Subjects of 
Natural History and Botany, London, 1822. 

8 Taxidermist’s Manual, Glasgow, 1833. 

4 Practical Taxidermy and Home Decoration , New York, 1880. 

8 Sportsman's Handbook of Practical Collecting and Preserving , 
London, I860. 

6 Practical Taxidermy, London, 1879 ; 2d edition, 1884. 
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when dissolved ; to this mixture, when neailv cold, 2 lb 
of powdered arsenic and 5 oz. of camphor (the latter pre- 
viously triturated m a mortar with spirits of wine) are 
added. The mixture is put away in small jars or pots for 
use Like all arsenical preparations, this is exceedingly 
dangerous m the hands of unskilled persons, often causing 
shortness of breath, sores, brittleness of the nails, and other 
symptoms ; and, as arsenic is really no protection against 
the attacks of insects, an efficient substitute has been in- 
vented by Browne, composed of 1 3b of white curd soap and 
3 lb of whiting boiled together, to which is added, whilst hot, 
1^. oz of chloride of lime, and, when cold, 1 oz of tinctuie 
of musk. This mixture is perfectly safe to use when cold 
(although when hot the fumes should not be inhaled, 
owing to the chlorine given off), and is spoken of as doing 
its work efficiently Solutions of corrosive sublimate, 
often recommended, are, even if efficient, dangeious m tlio 
extreme Powders consisting of tannin, peppei, camphor, 
and burnt alum are sometimes used for <c making skins,” 
but they dry them too rapidly for the purposes of 
ts mounting ” Mammals aic best preserved by a mixtuie 
of 1 3b of burnt alum to J lb of saltpetre , this, when 
intimately mixed, should be well rubbed into the skin 
Fishes ancl reptiles, when not cast and modelled, are best 
preserved m rectified spirits of wine , but this, when eco- 
nomy is desired, can be replaced by “ Muller’s solution ” 
(bichromate of potash 2 oz , sulphate of soda 1 oz , dis- 
tilled water 3 pints) or by a nearly saturated solution of 
chloride of zinc The cleaning of feathers ancl furs is 
performed by rubbing them hglitly with wadding soaked 
in benzoline, afterwaids dusting on plaster of Pans, which 
is beaten out, when dry, with a bunch of feathers 

The prepaiation and mounting of bird specimens, tlio objects 
most usually selected by the amateur, aie pei formed m the follow- 
ing manner The specimen to be operated upon should have its 
nostula and throat dosed by plugs of cotton wool or tow; both 
wing-bones should be broken close to the body, and the biul laid 
upon a table on its back, and, as birds — especially wluto luoasted 
ones — should seldom, if ever, bo opened on the breast, an incision 
should be inado m tlio skin under tlio wing on tlio side most 
damaged, fiom which the thigh piotmdes when pushed up 
slightly , this is cut tlnough at its junction with the body, when 
tlio knife is gently used to sop.uate the skin from this, until tlio 
wing-bone is seen on the open side Tins is then cut tlnongli by 
scissors, and by caioful manipulation the skin is further freed from 
the back and breast until the neck can bo cut off Tlio olhor side 
now remains to bo dealt with; from this tho wing is cut by 
tiavellmg downwards, the lemaiiung log is cut away, and voiy 
careful skinning over the stomach and upon the lower back bungs 
the opeiator to tlio tail, which is cut off, leaving a small portion 
of tho hone (the coccyx) m tlio skin. Tlio body now falls oil, and 
nothing remains in tho skin lint the nock and head. To skin these 
out properly without unduly stretching tlio integument, is a task 
trying to the patience, but it can ho accomplished by gi.idually 
working the skill away from the back of the head fonvaui, taking 
care to avoid cutting the eyes or the eyelids, but, by cautious 
management, to cut the membranous skin over those pails, so that 
the eyes are easily extracted from the orbits without bursting. 
The slrin should be freed down nearly to tlio beak, and then tho 
back of the head, with nock attached, should be cut off, tho brains 
oxtiacted, all the flesh cleared from the skull and from tho bones or 
the wings, legs, and tail, the skin painted with the preservative, and 
ultimately turned into its proper position. When “skins ’ 3 only 
are to bo made for tlio cabinet, it is BuJflciont to fill the head and 
noclc with chopped tow, tho body with a false one made of tow, 
lightly packed or loose according to tlio genius of the preparer, to 
saw up tho skm of tho stomach, and to place a baud of paper 
lightly pinned around tho body over tho bioast and wings, and 
allow it to remain in a warm position, free from dust, for several 
days or weeks, according to tlio size of tho specimen. It should 
then be labelled with nanio, sox, locality, and date, and put away 
with insect powder around it. 

( 'When, however, the specimen is to bo “ mounted,” tho opera- 
tions should be carried up to tho point of returning tho skm, and 
then a false body of 'tightly wrapped tow is made upon a wire 
pointed at its upper ena. This is inserted through tlio incision 
under the wing, tlio pointed end going up the neck and through 
the skull to the outside. When the mutation body rests witlnn 
the skin, pointed wires are thrust through the soles of the feet, up 


the skm of the hack of the legs, and are finally clenched in the 
body Wnes aie also thiust into the butts of the wings, follow- 
ing the skm of the undei suiface, and also clenched tlnough into 
tho body A stand oi peich is provided, and the bud, being 
fixed upon tins, is, aftei the eyes have been nisei ted, ananged 
in the most natuial attitude wlneli the skill of the taxuleinnst can. 

^Mammals aie cut along the stomach fiom neatly tho middle to 
the hi east, and aie skinned by voihnig out the hind legs lust, 
cutting them off undei the skm at the junction of the femur with 
the tibia, and caicfully shipping tho skm oil tho lowoi hack and 
fiont until the tail is leached, tlio flesh and bones of which aic 
pulled out ot tlio skm* leaving tlio opeialoi lieo to Jollow onnjitlio 
back and clie&fc until tlie foie legs aie 1 cached, winch are cut oil 
m like inannei The neck and head aic skinned out down to tlio 
innei edges of the lips and nose, gical caio being exercised not to 
cut the outei portions of the e.ais, the eyelids, ilio no, so, oi tho lips 
The flesh being cleared ofl, and the biam and eyes oxtiacted, the 
skull should adliei e to the skm by the inner edges ot the lips All 
tlio flesh should betummed tiom tho bones oi the legs The head, 
being shaped, ivlieie tlio flesh was lemovcd, by tow and clay, is 
i etui lied into the skm A long ivno of suibeiout stioiiglh is 
tightly bound with tow, making a long, mu low body, through 
which wnes aie tin list by the skm of tlio soles of tho ioet Tlu* 
leg wnes and bones being mapped with tow and clay mio shape, 
tho points of tlio wnes aic pushed tlnough the tow body and 
clenched. They and the body aic then bout into the desued posi- 
tion, and modelled up by tho addition of moiu tow and el ay, until 
tlio coutouis of the natuial body aie mutated, when tlio stomach 
is sewn tip A boaul is provided upon wlneli to Iix tho specimen, 
aitifleial eyes aie m soiled, the lips, nose, and eyelids fixed by 
means of pms oi “ lieodle-pomis,” and tho specimen is then placed 
m a warm situation to dry 

llojitilos, when small, have then skm removed by cutting away 
tlio attachment of tho skull to the ecu viral vmlclu.v, and by turn- 
ing the decapitated trunk out at the mouth by deheato miunpula- 
ti on When largo, they aio out along then median line, and 
tieatod m the same manner as mammals, 

Fishes, aftoi being covered cm then best side with paper or 
muslin to piotect the scales, aic out along the oilier side iiom tho 
tail to tlio gills, aud arc skinned out by lemmung “eulletH," an 
kirgo as is possible without oi ticking the skm, wlueh j indeed, 
should bo kept damp cluung woik. Alter being eurnl with a pre- 
servative, they arc filled with sawdust or thy plaster of Pans, sewn 
up, turnud ovoi on u board, the fins pinned out, and the uioufh 
adjusted, and, when perfectly dry, the plaster may he shaken out. 

A new school o£ taxidermists, with now methods, whoso 
aim is to combine knowledge of anatomy and modelling 
with taxideinuc tcchuiquo, are now coming to the front, 
and tlio next generation will discard all proocHsoH of 
“ stuffing ” in favour of modelling "Within tlm limits of 
an aitielo like tho present it is impossible to do more than 
glanco at tho mtneato processes imolvod in this, in the 
easo of mammals, after tho skin luis been completely 
removed, oven to the toes, a copy is made of tho body, 
posed as in life, and from this an neemato representation 
of form, including delineation of muscles, «&e., is built up 
in light materials ; tho model is then covered with the 
skin, which is damped, and pinned in to follow every 
depression and prominence ; the, study is then suiferud to 
dry; and, models having boon made, in tho enso of largo 
animals, of tho mucous membrane of tho jaws, palate, 
tongue, and lips, these aro truthfully reproduced in a 
plastio material. The ordinary glass eyes are discarded, 
and hollow globes, specially made, are hand-painted from 
nature, and are fixed in the head so an to convey tho exact 
expression which tho pose of the body demands. Birds, 
if of any size, can be modelled in likes manner, and fishes 
are treated by a nearly identical process, being finally 
coloured as an a “atill life” painting. 

To givo a life-like representation, attention is also paid 
to artistic “mounting.” By this is meant tho surrounding 
of specimens with appropriate accessories, and it is well 
exemplified, by tho now work shown in tlio natural history 
museum at South Kensington, whore, for example^ birds 
arc arranged as in a state of nature, feeding or flying to 
tlioir young, sitting on their eggs, swimming in miniature 
pools, or preening their feathers whilst perched lovingly 
side by side, and surrounded by exquisitely modelled 
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foliage and flowers This, with, correct modelling of the 
specimens, which, except m rare instances, is not quite so 
striking in the new groups, indicates the future of the art, 
the hope of which lies m the better education of taxi- 
dermists as designers, artists, and niodelleis (si b ) 

TAXILA. See "Rawal Pindi 

TAY, The, the longest liver m Scotland, has its source 
on the northern side of Ben Liu, on the bordeis of Argyll- 
shire and Perthshne, being known m its earlier couise as 
the Fillan, and, aftei forming Loch Dochart, as the Dochart, 
until entering Loch Tay, 25 miles from its source, at an 
elevation above sea-level of 553 feet Its couise through 
Perthshire is described m the article on that county Its 
total length to the town of Perth is about 95 miles, and 
it drains a total area of about 2400 square miles, while its 
estuary extends for about other 25 miles The navigation 
of the estuary is somewhat impeded by sandbanks The 
only important port is Dundee, but vessels of 100 tons 
can pass up to Perth, the river being tidal to 2 miles above 
it. The salmon fisheries on the river and its estuaiy aie 
among the most valuable m Scotland. A railway budge 
over the Tay at Dundee, designed by Sir Thomas Bouch 
(see Bridges, vol iv. p. 340), was opened for traffic 31st 
May 1878, but was blown down diu mg the crossing of a 
passenger tram 2Sth December 1879. Some distance to 
the west a now bridge, designed by W II. Barlow, was 
commenced m 1882, and was opened for geneial traffic 
20th June 1887. 

TAYLOR, Bayard (1825-1878), one of the most pro- 
lific among American authors, was born at Ivennctt Square 
in Chester county, Pennsylvania, on January 25, 1825. 
The son of a woll-to-do farmer, ho received his early m- 
stiuclion in an academy at West Chester, and, later, at 
Unionville. At the age of seventeen ho was appi enticed 
to a printer in West Chester. A little volume, published 
in 18*14 under the titlo Nimena, or the Buttle of the Sierra 
Morcna, and other Poems, brought its author a little cash, 
and indirectly it did Inin better service as tlio means of 
lus introduction to The Neio York Tribune With the 
money thus obtained, and with an advance made to liim 
on account of some journalistic Work to bo done m Europe, 
“ J. B. Taylor” (as ho had up to this time signed himself, 
though ho boro no other Christian name than Bayard) sot 
sail for tho East. The young poot spent a happy time 
m roaming through certain districts of England, Franco, 
Germany, and Italy; that ho was a born traveller is 
ovidont from tho fact that this pedestrian tour of almost 
two years cost him only £100. Tho graphic accounts 
which ho sent from Europo to The Neio York Tnbune, 
The Saturday Evening Post, and The United States Gazette 
wore so highly appreciated that on Taylor’s return to 
Amorica he was advised to throw liis articles into hook 
form. In 1840, accordingly, appeared his Views Afoot, or 
Europe seen iviih KnapsueJe and Stuff. This pleasant hook 
had considerable popularity, and its author now found 
himself a recognized man of letters; moreover, Iloraco 
Greoloy, then editor of tho Tribune , placed Taylor on 
tho staff of that journal, thus securing liim a certain if a 
raodoralo income. His next journey, mado when tho gold- 
fever was at its height, was to California, as correspondent 
for the Tribune ; from this expedition ho returned by way 
of Mexico, and, seeing his opportunity, published (1850) 
a highly successful book of travels, entitled Eldorado , or 
Adventures in the Path of Entire, Ten thousand copies 
wero said to have been sold in Amorica, and thirty thou- 
sand m Groat Britain, within a fortnight from the date of 
issue. Bayard Taylor always considered himself native to 
the East, and it was with great delight that in 1851 he 
found himself on the banks of the Nile, Ho ascended as 
far as 12° 30' 3ST. lat., and stored his memory with count- 
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less sights and delights, to many of which he afterwards 
gave expression m metrical form Fiom England, towards 
the end of 1852, he sailed foi Calcutta, proceeding thence 
to China, where he joined the expedition of Commodore 
Perry to Japan The lesults of these journeys (besides 
his poetical memorials, to which refeience will be after- 
wards made) weie A Joun ney to Central Africa, or Life 
and Landscap>es from Egypt to the Negro Kingdoms of the 
Nile (1854), The Land of the Saiacens, or Pictures of 
Palestine, Asia Minor, Sicily and Spam (1854), and A 
Visit to India, China, and Japan m the Year 1853 (1855) 
On his return (1854) from these various journeymgs he 
entered, with maiked success, upon the caieer of a public 
lecturer, delivering addresses m eveiy town of impoitance 
fiom Maine to Wisconsin. After two yeais’ experience of 
tbis lucrative profession, he again started on his travels, on 
this occasion for noithem Euiope, his special object being 
tbe study of Swedish life, language, and literature The 
most noteworthy result was the long narrative poem Lars, 
but his “ Swedish Letters” to the Tiibune were also le- 
published, under the title Northern Travel (1857) In 
October 1857 he mairicd Maria Hansen, the daughter of 
the well-known German astionomei The ensuing winter 
was spent in Greece In 1859 Taylor once more tiaversed 
the whole extent of the western American gold region, the 
primary cause of the journey lying m an invitation to 
lecture at San Fiancisco About thiee years later he 
enteied the diplomatic service as secretary of legation at St 
Peteisbuig, and the following year (1863) became chargd 
d’affaires at the Russian capital. In 1864 he icturned to 
the United States and resumed his active literary labours, 
and it was at this pciiod that Hannah Thurston, the first of 
his foui novels, was published. This book had a moderate 
success, but neither m it nor in its successors did Bayard 
Taylor betray any special talent as a novelist • some of his 
characters aro faithful studies from life, and ho could 
describe well tho aspects of nature, — but a good deal more 
than tins is necessaiy for the creation of noteworthy 
romances In 1874 he went to Iceland, to take part in the 
centennial celebration which was held m that year In June 
1878 ho was accredited United States minister at Beilin. 
Notwithstanding the resistless passion for travel which 
hacl always possessed him, Bayard Taylor was (when not 
actually en route ) sedentary m his habits, especially m the 
later years of Ins life; and at Berlin lie aggravated a 
constitutional liver affection by too sedulous devotion to 
literary studies and pursuits, m the intervals of leisure from 
his diplomatic duties Ilis death occurred on the 17 th of 
December, only a few months after his arrival m Berlin. 

Tins mam drawback to the widcspiead acceptance of Bayard 
Taylor’s poetry as a whole is its perpetual diffusenoss His most 
ambitious productions. — las Masque of ilia Gods (1872), Prince 
Lcukalion (1877), The Picture, of St John (1860), Lars (1873), and 
The Prophet (1874) — aio marred by a ceaseless effort to ovei strain 
Ins power Lens is tlio least likely of Ins longor poems to survive 
any length of tune it lacks the gi andiosc eloquence and impressive 
“ adjuncts ” of the Masque or Prince Dculcahon , while m theme and 
tioatmont it is, at most, only sedately agreeable. The Poems of 
the Orient contains Ins most genuinely satisfactory poetic writings. 
But probably long after oven the most familiar of tlio poems just 
mentioned liavo ceased to be popular, when oven the Views Afoot 
and Eldorado no longer hold tho attention of the numeious public 
interested in vividly narrated oxpeuences of travel, Bayard Taylor 
will be remembered by bis poetic and excellent translation of 
Faust. Taylor felt, in all truth, “ the torment and the ecstasy of 
vorso”; but, as a critical friend has written of lum, te his nature 
was so ardent, so full-blooded, that slight and common sensations 
intoxicated him, and he estimated their effect, and his power to 
transmit it to others, beyond the true value.” He felt life as 
perhaps only the poetic temperament can experience tlio beauty of 
the world; single words thus became for him so charged with 
poetry that he overlooked the fact that to most people these were, 
Bimply in themselves, more abstract terms — sunshine, sea, spring, 
morning, night, and so forth Thus a stanza having absolutely 
nothing original or striking ’or even poetic in it would, because 
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■born of Mm, seem to be poetry unadulteiate to 7ns mind, each 
hue, each woid, was chaiged with delightful significance, theietoie 
—so he felt -would he so also to the sympathetic leader He had, 
from the earliest penod at which he began to compose, a distinct 
lyncal faculty so keen indeed was his ear that he became too 
insistently haunted by the music of otheis, pie-eminently ot 
Tennyson But he had often a tiue and fine note of his , own. 
His best short poems aie “The Metempsychosis of the Pixie” and 
the well-known Bedouin love-song, the lattei a stnimg lyim that 
ought assuredly to endure In Ins cntical essays Bayaid Taylor 
had himself m no inconsiderable degiee what he wiote of as^‘ f that 
purs poetic insight which. is tlic vital spmt of cuticism. Tlio 
most valuable of these prose diasei tations are the Studies in German 
Litei ature 

TAYLOR, Brook (1685-1731), a distinguished mathe- 
matician of Newton's school, was the son of John Taylor, 
of Bifrons House, Kent, by Olivia, daughter of Sir Nicholas 
Tempest, Bart , of Durham, and was born at Edmonton j 
in Middlesex, August 18, 1685 He entered St John’s 
College, Cambridge, as a fellow-commoner m 1701, and 
took degrees of LL B and LL D respectively m 1709 and 
1714. Having studied mathematics with applause under 
Maclim and Keill, he obtained m 1708 a remaikable 
solution of the problem of the “centre of oscillation,” 
which, however, remaining unpublished until May 1714 
(Phil Trans, vol xxvm p 11), his claim to priority was 
unjustly disputed by John Bernoulli Taylor’s Methodus 
Incrementorum Dvrectci et Inver set (London, 1715) added a 
new branch to the higher mathematics, now designated the 
“ calculus of finite differences.” Among other ingenious 
applications, he used It to determine the form of movement 
of a vibrating string, by him first successfully reduced to 
mechanical principles. The same work contained (p 23) 
the celebrated formula known as “ Taylor’s theorem.” It 
is of extensive use in almost every analytical inquiry • but 
its full importance remained unrecognized until pointed 
out m 1772 (Berlin Memoirs) by Lagrange, who later 
termed it “ le pnncipal fondement du calcul differential ” 

In his essay on Linear Perspective (London, 1715) 
Taylor set forth the true principles of the art with much 
originality, and in a more gencial form than any of lus 
predecessors The little work suffered, however, from the 
brevity and obscurity which affected most of his writings, 
and needed the elucidation bestowed on it m the treatises 
of Joshua Kilby (1754) and Daniel Fournier (1761). 

Taylor was elected a fellow of the Royal Society early in 
1712, sat m the same year on the committee for adjudi- 
cating the claims of Newton and Leibnitz, and acted as 
secretary to the society January 13, 1714, to October 
21, 1718 During a visit to Paris in 1716 he made 
acquaintance with Bossuet and the Comte de Caylus, and 
knit a warm friendship with Bohngbroke, whom, ho visited 
at La Source in 1720. From 1715 his studies took 
a philosophical and religious bent. He corresponded, in 
that year, with the Comte de Montmort on the subject 
of Malebranche’s tenets ; and unfinished treatises, “On tlio 
Jewish Sacrifices” and “On the Lawfulness of Eating 
Blood,” written on his return from Aix-la-Chapollc in 
1719, were afterwards found among his papers. His 
marriage in 1721 with Miss Brydges of Wallington, 
Surrey, led to an estrangement from his father, a person 
of somewhat morose temper, which terminated in 1723 
after the death of the lady in giving birth to a son. The 
ensuing two years were spent by him with his family at 
Bifrons, and in 1 725 he married, with the paternal appro- 
bation, Sabetta, daughter of Mr Sawbridge of Olantigh, 
Kent, who, by a strange fatality, died also in childbed in 
1730 j in this case, however, the infant, a daughter, 
survived. "Weighed down by repeated sorrows, Taylor’s 
fragile health gave way; he foil into a decline, died 
December 29, 1731, at Somerset House, and was buried 
at St Ann’s, Soho. By his father’s death m 1729 he 
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had inherited the Bifrons estate. Socially as well as in- 
tellectually gifted, he possessed a handsome peison and 
engaging manners, and was accomplished to an uncommon 
degree in music and painting As a mathematician, he was 
the only Englishman after Newton and Cotes capable of 
holding his own with the Bernoulhs , but a great part of 
the effect of his demonstrations was lost through, his failure 
to expiess Ins ideas fully and cleaily 

A -posthumous woik entitled Qontemplatio Fhilosophica was 
pi mted foi private eu ciilation m 3793 by his giamlsou, Sn William 
Young, Bait , piefaced by a life of the author, and with an appendix 
containing letteis addi eased to lnm by Bohngbiohe, Bossuet, &o 
Seveial shoit papeis by hnn were published m Phil Tuans , vols 
xxvu to xxxu , including accounts of some nitei eating experiments 
m magnetism and capillaiy attiaction He issued in 173 9 an 
impioved version of Ins woik on peispective, with tho title New 
Principles of Linear Peispective, levi&ed by Colson m 3749, and 
punted again, with poitiail and life of the author, in 1813. A 
French translation appealed m 1763 at Lqons Taylor gave (Mc- 
thodus Jncremcntomm, p 108) the first satisfactory investigation of 
astronomical refi action 

See Watt, Bibliotheca B> it anmea , ITutton, Phil ami Math T)u tionary ; Fdtis, 
Biog dei Mmiciem, Tli Thomson, Hut of the R /satiety, ]) 302, Giant, Hist 
Phyi Autonomy, p 377, Mane, Mist del Btieneci, \ 11 p. 231 

TAYLOR, Sir Henry (1800-1886), poot and colonial 
statesman, was born October 18, 1800, at Bisliop-M ld- 
dleham, in tho county of Durham. His ancestors liad 
been small landowners for some gen cu aliens, and both Ins 
studious father, who late m life emerged foi a time from a 
recluse existence to make an efficient secretary to tho Poor 
Law Commission, and his original warm-hearted motliei 
were interesting persons His mother died wlnl o ho was 
yot an infant, and lio was chiefly educated by his father, 
who, finding him less quick and dooming lmn less intel- 
ligent than his two older brotliors, allowed him to go to 
sea as a midshipman Eight months summed up Ins 
naval career, it had taken much loss to disgust lum 
with it. After oh taming his discharge lie was appointed 
to a cloiksblnp m the storekeeper’s office, and had scarcely 
entered upon lus duties ere ho was attacked by typhus 
fovor, which carried off both his brothers, then living with 
lnm in London. In tluee or four years more his office was 
abolished while ho was on duty m tho West Indios. On 
his return ho found liis father happily married to a lady 
whoso interest and sympathy proved of priceless value to 
him Through her lio became acquainted with hoi* cousin 
Isabella Fenwick, tho neighbour and intimate friend of 
Wordsworth, who introduced him to Wordsworth and 
Southey. Under these influences ho lost his early admit a- 
tion for Byron, whoso school, whatever its merits, ho at 
least was in no way calculated to adorn, and his intel- 
lectual powers developed rapidly Tn October 1822 an 
article from his pen on Mooro’s Irish Me todies appeared 
in tho Quarterly lleview, A year later ho departed for 
London to seek his fortuno as a man of letters, and mot 
with such rapid succors, though nob precisely In this 
capacity, as has but rarely attended an unknown young 
man lie bocamo editor of tho London Mayazine, to 
winch ho had already contributed, and in January 182 t 
obtained, through tho influenco of >Sir Henry Holland, an 
appointment in tho Colonial Office, insuring him, not only 
an ample salary, but considerable influence in this depart- 
ment of public affairs. Tho general standard of tho office 
was probably at that time low ; at all events Taylor was 
immediately entrusted with the prepai*ation of confidential 
state papers, and his opinion soon exercised an important 
influence on the decisions of tho secretary of state. Ho 
visited Wordsworth and Southey, travelled on the Con- 
tinent with the latter, and at the same time, mainly 
through his friend and official collcaguo, tho Hon. Hyde 
Yilliors, became intimate with a very different sot, the 
youngor followers of Bentham, without, however, adopting 
their opinions, — “young men,” he afterwards reminded 
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Stuart Mill, cc who every one said would be ruined by 
their independence, but who ended by obtaining all then 
hearts’ desires, except one who fell by the way ” The 
teference is to Hyde Yillieis, who died prematurely, and 
for whose sister, afterwards Lady Theresa Lewis, Tayloi 
was an unsuccessful suitor He actively promoted the 
emancipation of the slaves m 1833, and became an in- 
timate ally of Sir James Stephen, then counsel to the 
Colonial Office, afterwards under-secietary, by whom the 
Act of Emancipation was principally framed His fiist 
drama, Isaac Comnenus , was published anonymously m 
1827 Though highly praised by Southey, it made little 
impression on the public. Philip van Ai tevelde , the sub- 
ject of which had been recommended to him by Southey, 
was begun m 1828, published m 1834, and, aided by a 
laudatory criticism from Lockhart’s pen, achieved extra- 
ordinary success Edwin the Fair (1842) was less warmly 
received In the inteiim he had married (1839) the 
daughter of his former chief Lord Monteagle, and, in con- 
junction with Stephen, had taken a leading part m the 
abolition of negro apprenticeship in the West Indies The 
Statesman, a volume of essays suggested by his official 
position, had been published in 1836, and about the same 
time he had wntten m tko Quarterly the friendly adver- 
tisements of Woidsworth and Southey, subsequently pub- 
lished under the somewhat misleading title of Notes Jrom 
JBooJcs In 1817 ho was offered the under-secretaryship of 
state, which he declined Notes from Life and The Eve of 
the Conquest appeared m this year, and Notes from Boohs 
m 1849. An experiment in romantic comedy, The Virgin 
Widoiu , afterwards entitled A Sicilian Summer, was pub- 
lished m 1850 “ The pleasantest play I had written,” 

says tho author , “ and I nover could toll why people would 
not bo pleased with it.” His last dramatic work was St 
Clement’s Eve, published in 1802. In 1869 lie was made 
K 0 M.G lie rotired from tho Colonial Office in 1872, 
though continuing to bo consulted by Government. His 
last days wore spent at Bournemouth m the enjoyment of 
universal rospoct ; and tho public, to whom he had hitherto 
been an almost impersonal existence, bocame familiarized 
with tho extreme picturosquenoss of Ins appearance m old 
ago, as roprosonted in the photographs of his friend Mrs 
Cameron. Ho died on March 27, 1886. 

Sir Henry Taylor is pre-eminently tlio statesman among English 
poets When ho can speak poetically m this character ho is 
impressive, almost great , when ho deals with the more piosaic 
aspects of policy ho is dignified aud weighty, without being alto- 
gether a pool , when Ins theme is entirely unrelated to tho conduct 
of public a Hairs or pnvalo Mo ho is usually little move than an 
accomplished man of letters An exception must bo made lor the 
interesting chat actor of Elena m Philip vein Artcvelde, and for 
Artovoldo's oarly love expouonco, which reproduces and tiansfiguros 
tho writer’s own. Tho circumstance of Philip van Artcvelde Doing 
to a groat extent tho vehicle oC his own ideas and feelings explains 
its groat superiority to his other works. It is subjective as woll as 
objective, and to a certain extent lyrical in fooling, though not in 
form. Though moro elaborate than any of his othor dramas, it 
seams to smell loss of tho lamp. Ho lias thoroughly identified 
himself with his hero, and tho only fault to bo found with this 
noble piettuo of a consummate loader anil statesman is tho absence 
of tho shadow required for a tragic portrait Tho blame allotted 
to Artovoldo is foil to be merely conventional, and tho delineation 
of uniform excellence becomes monotonous. Tho hero of Edwin 
the Pair, Duustan, tho ecclesiastical statesman, the man of two 
worlds, is loss sympathetic to tho author and less attractive to 
tho reader. The character is nevertheless a fine psychological 
study, and tho play is full of historical if not of dramatic interest. 
Isaac Comnmus is moro Elizabethan in tone than his other diamas. 
Gomnonus is like a preliminary sketch for Van Artevelde ; and the 
picture of tho Byzantine court and people is exceedingly lively. 
The idea of tho revival of romantic oomoay in The Virgin Widow 
is oxcellont, but the play lacks tho humour which might have 
made it a success. The length of the speeches, even when not set 
speeches, is a drawback to all those dramas. Tayloi ’s lyrical work 
is in general laboriously artificial. It is therefore extraordinary 
that he should have producod two songs (“ Quoth tongue of neither 
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maid noi wife” and “ If I had the wings of a dove ”) which it 
would hardly he an exaggei at ion to call woithy of Shalcespeaie 
His cliaractei as an essayist lepeats his ehaiactei as a diamatist 
The essays published under the title of The Statesman occupy a 
peculiai place m literatiue They have serious faults, especially 
the too obvious imitation of Bacon, but they nevertheless aie 
ongmal m then point of view, and then wisdom is the lesult of a 
difteient kind of obseivation fiom that which qualifies the bulk of 
essayists on human life When wilting as one of these Taylor is 
less removed fiom the commonplace, though many of his remaiks 
aie admuable As a literaiy cntic he seems unable to get beyond 
Woidswoith and the select cncle of poets admned by the lattei. 
His essays on Wordswoith did much to dispel the conventional 
piejudices of the day, but will not advance the study of the poet 
wheie his greatness is alieady lecognized His stnctuies on Byion 
and Shelley aie nanow and not a little presumptuous Presump- 
tion, indeed, the last fault to have been expected m so grave and 
measured a wntei, is one of those of which he most fieely accuses 
himself in the autobiography published a year befoie his death. 
It is not othoiwise appaient m this highly intei estmg book, which, 
sinning a little by the egotism pardonable m a poet and the 
gairulity natuial to a veteian, is in the main a pleasing and faithful 
pictuie of an aspiung youth, an active maturity, and a happy and 
bonouied old age (T-i. G ) 

TAYLOR, Isaac (1787-1865), a, voluminous writer on 
philosophical and theological subjects, was horn at Laven- 
ham, Suffolk, in 1787, and was trained by his father to 
be an artist, but early adopted literature as a profession 
From 1824, the year of his marriage, he lived a busy but 
uneventful life at Ongar, m the parish of Stanford Rivers, 
Essex, where he died on June 28, 1865. 

He eaily bocame a contributor to the Eelectie Raviaio, when it 
was conducted by Eobcit Hall and John Poster, and in 1822 he 
published a small volume entitled Elements of Thought This was 
iollowed by a tianslation of Theophrastus with original etchings, 
a History of the Transmission of Ancient Boohs to Modern Times, 
Memoirs and Cor> cspondencc of Jane Taylor (his sister, who died 
m 1824), and a tianslation of Heiodotus Hone of these woiks 
attained voiy gieat populanty; hut in 1829 ho published anony- 
mously a work bearing upon tho religious and political pi oblems 
of tho day, entitled The Natural History of Enthusiasm, which was 
eagerly read and speedily ran through eight oi nine editions The 
success of this publication encouraged him to produce, also anony- 
mously, The Natural History of Fanaticism, Spiritual Despotism, 
Saturday Evening, aud The Physical Theory of Another Life, all 
of which commanded a large circulation Among his subsequent 
works may be mentioned Ancient Christianity, a seues of disserta- 
tions in reply to tho “Tracts for the Times,” a volume entitled 
The Restoration of Belief, and a course of lectures on The Spirit of 
Hebrew Poetry . 

TAYLOR, Jebbmy (1613-1667), was a native of Cam- 
bridge, and was baptized on the 15th August 1613. His 
father, Nathaniel, though a baiber, was a man of some 
education, respected by his townsmen, and lineally de- 
scended from Dr Rowland Taylor, Cranmer’s chaplain, who 
suffered martyrdom under Mary. Jeiemy, after passing 
through the grammar school, was entered at Cams College 
as a sizar m 1626, eighteen months after Milton had 
entered Christ’s, and while George Herbert was public 
orator and Edmund Waller and Thomas Fuller were 
undergrad uatos of the university. He was elected a fellow 
of his college in 1633, but the best evidence of his 
diligonce as a student is the enormous learning of which 
he showed so easy a command m after years Accepting 
tho invitation of Risden, a fellow-student, to supply his 
place for a short time as lecturer in St Paul’s, he at once 
attractod attention by his remarkable eloquence as well as 
by his handsome face and youthful appearance Arch- 
bishop Laud, ever on the outlook for men of capacity, sent 
for Taylor to preach before him at Lambeth, and, discern- 
ing that his genius was worth fostering, dismissed him 
from the overpressure of the metropolis to the quiet of a 
fellowship m All Souls, Oxford, and at the same time, by 
making him one of his own chaplains, showed his desire 
to keep him in permanent connexion with himself. At 
Oxford Chillingworth was then busy with his great work, 
the Religion of Protestants, and it is possible that by 
intercourse with him Taylor’s mind may have been turned 
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towards the liberal movement of liis age. After two years 
in Oxford, m March 1638 he was presented by Juxou, 
bishop of London, to the rectory of Uppingham, in Rut- 
landshire In the autumn of the same year he was 
appointed to pieach m St Mary’s on the anniversary of 
the Gunpowder Plot, and appaiently used the occasion 
to clear hims elf of a suspicion, which, however, haunted 
him through life, of a secret leaning to the Romish com- 
munion. This suspicion seems to have arisen chiefly from 
his intimacy with Christopher Davenport, better known as 
Francis a Sancta Claia, a learned Fianciscan friar who 
became chaplain to Queen Henrietta , but it may have 
been strengthened by his known connexion with Laud, as 
well as by his ascetic habits and ntualistie propensities 
More serious consequences followed his attachment to the 
Royalist cause, when m 1642 the livings of the loyal clei gy 
were sequestered by decree of parliament The author of 
Episcopacy Asserted against the Aerians and Acephah New 
and Old, ineffective as that work seems m the light of 
modem reseaich, could scarcely hope to retain his pansh. 
Along with Fuller, Chillmgworth, and others, he found 
temporary lefuge with the king at Oxfoid. His two littlo 
boys must have been cared for by friends, for his wife, 
Phoebe Langsdale, whom he had mained tho year aftei 
his settlement at Uppingham, had. died with her third 
child m that disastious year 1642. 

During the next fifteen yeais Tayloi’s movements are 
not easily traced. Sometimes he appears with the king, 
from whom at lus last interview lie received, in token of 
his regard, his watch and some jewels which had orna- 
mented the ebony case m which he kept his Bible He 
is supposed to be the Dr Taylor who was taken prisoner 
with other Royalists while besieging Cardigan castle In 
1646 lie is found in partnership with two other deprived 
clergymen, keeping a school at Hew ton Hall, m the parish 
of Llanvihangel It was while resident hero that ho 
attracted the friendship of one of his kindest patrons, 
Richard Vaughan, earl of Oarbery, whoso hospitable 
mansion, Golden Giovo, is immortalized in the titlo of 
Taylor’s still popular manual of devotion, and whoso 
countess had the greater distinction of bomg tho original 
of the “Lady” in Milton’s Comics It was also while 
resident m Wales that Taylor married his second wifo, 
Joanna Bridges, who was generally understood to bo a 
natural daughter of Charles I., and who owned a good 
estate, though probably impoverished by Parliamentarian 
exactions, at Mandinam, in Carmarthenshire. From time 
to time he appears in London m the company of liis 
friend Evelyn, at whoso tablo lie met such inon as Boyle, 
Berkeley, and Wilkins. Thrice ho was imprisoned: m 
1653-4 for a well-intended but injudicious prcfaco to his 
Golden Grove ; again m Chepstow castlo, from May to 
October 1655, on what charge does not appear; and a 
third time m the Tower in 1657-8, on account of tho 
indiscretion of his publisher, Royston, who had adorned 
his “ Collection of Offices ” with a print representing 
Christ in the attitude of prayer. This unsettled life, with 
its interruptions, harassments, and privations, would seem 
rather to have stimulated than to have stmtod tho pro- 
ductiveness of his genius. In 1647 appeared his most 
important work, The Liberty of Prophesying , and in tho 
following year the complete edition of his Apology for 
Authorized and Set Forms of Luurgy against the Pretence 
of the Spirit, as well as his Life of Christ , or the Great 
Exemplar, a book which at once won a popularity it still 
in large measure retains. Then followed in rapid succes- 
sion the Twenty-seven Sermons , “for the summer half-year,” 
and the Twenty five “for the winter half-year,” Holy Living, 
Holy Dying, a controversial treatise on the Real Presence, 
the Golden Grove , and the JJnum Necessariwn, which by 


its Pelagiamsm gave great offence. During these years he 
was also busy with Ins Ductor Dubitantiimi (published m 
1660), which he intended to be the standard manual of 
casuistry and ethics for the Christian people 

In 1658 settlement was at length i cached thiough the 
kind offices of the earl of Carbcry, who obtained for 
Taylor a lectuieship m Lisburn. At first he declined a 
post m which the duty was to be shaiod with a Presby- 
terian, or, as he expressed it, “where a Presbyterian and 
myself shall be like Castor and Pollux, the one up and 
the other clown,” and to which also a very meagre salaiy 
was attached He was, however, induced to take it, and 
found, near lus patron’s mansion on Lough Neagh, so 
congenial a retirement that even after ho was raised to 
a bishopric he continued to make it liis home. At the 
Restoration, instead of being lecallcd to England, as ho 
piobably expected and certainly dosnccl, ho was appointed 
to the see of Down and Connor, to wlncli was shortly 
added tho small and adjacent diocese of Dromoro. lie 
was also made a membei of the Irish privy council and 
vice-chancellor of tho university of Dublin None of 
these honours were sinecures. Of the university ho writes, 
“I found all things in a perfect disoidcr . . . . aheap 
of men and boys, but no body of a college, no onomombei, 
either follow or scholar, having any legal title to his place, 
but tin ust m by tyranny or chance.” Accordingly lio sot 
himself vigorously to the task of framing and enforcing 
regulations foi tho admission and conduct of members of 
the university, and also of establishing lectureships. His 
episcopal labours wore still moro arduous Thoro wore, 
at tho dato of tho Restoration, about seventy Presbyterian 
ministers in tho north of Ireland, and most of these wore 
from tho west of Scotland, and were imbued with tho dis- 
like of Episcopacy which distinguished tho Covenanting 
party. No wonder that Taylor, writing to tho duke of 
Ormonde shortly after Ins consecration, should have said, 
“T porcoive myself thrown into a place of torment.” Him 
letters perhaps somewhat exaggerate tho danger in which 
he lived, but there is no doubt that lus authority wan 
resisted and his overtures rejected His writings also 
woro ransacked for matter of accusation against him, <c a 
committee of Scotch spiders being appointed to see if they 
can gather or make poison out of thorn.” I loro, then, was 
Taylor’s opportunity for exemplifying the wise toleration 
lie had in other days inculcated These Presbyterians had, 
like himself, suffered under Cromwell for their loyalty, 
and might liavo boon oxpcctod to ovoko his sympathy ; 
but tho new bishop had nothing to offer them but the bare 
alternative — submission to episcopal ordination and juris- 
diction or deprivation. Consequently, in his first visita- 
tion, ho declared thirty-six churches vacant ; and of these 
forcible possession was taken by his orders. At the same 
iimo many of the gentry woro won by Ids undoubted 
sincerity and dovotednoss as well as by his eloquence. 
With tlio Romanist element of tho population ha was less 
successful. Ignorant of the English language, and firmly 
attached to their ancestral forms of ■worship, they woro yet 
compelled to attend a service they considered profane, 
conducted m a language they could not understand. As 
Heber says, “No part of tho administration of Ireland by 
the English crown lias been more extraordinary and more 
unfortunate than the system pursued for tho introduction 
of tho Reformed religion.” At the instance of tho Irish 
bishops Taylor undertook his last great work, tho Dis- 
suasive from Popery (in two parts, 1064 and 1067), but, 
as ho himself seemed partly conscious, he might have more 
effectually gained his end by adopting the methods of 
Uashcr and Bedell, and inducing his clergy to acquire the 
Irish tongue. 

Nor Were domestic sorrows awanting in these later years. 
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In 1661 lie buned, ai Lisburn, Edwaid, the only suiviv- 
mg son of his second marnage His oldest son, an officer 
m the aimy, was killed in a duel ; and his second son, 
Charles, intended for the cliuiek, left Tnnity College and 
became companion and secretary to the duke of Bucking- 
ham, at whose house he died The day after his son’s 
funeral Taylor sickened, and, after a ten days’ illness, he 
died at Lisburn on the 13th August 1667, m the fifty-fifth 
year of his life and tlio seventh of his episcopate 

Tayloi’s fame has been maintained by the pojmlauty of his 
sermons and devotional ivutings lather than by his influence as a 
theologian oi his importance as an ecclesiastic His mind was 
neither scientific noi speculative, and he was attiaeted rather to 
questions of casuistiy than to tlie deepei pioblems of puie theology 
His wide loading and capacious memoiy enabled him to cairy m 
Ins mind the niateiials of a sound liistoncal theology, but these 
matoiials wero unsifted by eiiticism Iiis immense learning seived 
lum latliei as a stoieliouse of illustrations, oi as an aimoury out 
of which he could choose the fittest weapon for discomfiting an 
opponent, than as a (many furnishing lum with material foi build- 
ing up a completely designed and enduring edifice of systematized 
truth Indeed, ho had very limited faith in the human mmd as 
an instillment of Until “ Theology,” he says, “is lather a divine 
life than a divine knowledge ” Ilia gieat idea for toleiation is 
based on tlio impossibility oi electing theology into a ilemonstiahlo 
science. “ It is impossible all should bo of ono mmd And wliat 
is impossible to bo dono is not noccssaiy it should be done ” 
Difloienoes of opinion theio must ho , but “hoiesy is not an eiror 
of tlio umloi standing but an on or of tlio will ” Ills aim m life 
was practical , lus mteiests wore m moil rather than m ideas, and 
lus sympathies wero evoked rather by the experiences of individuals 
than by groat movements Of a decidedly poetic temperament, 
fervid anil mobile m fooling, and of a piolillc fancy, he had also 
the souse anil wit that coma of vauoil contact with men All lus 
gifts woio made available for influencing other men by lus easy 
command of a style randy matched in dignity and colour With 
all tlio majesty anil stately elaboration and musical rhythm of 
Milton’s finest prose, Taylor’s style is relieved and brightened by 
an astonishing vauuty of felicitous illustiations, langmg fiom tlio 
most homely and torso to the most dignified and elaborato Ilia 
sermons especially abound m quotations mid allusions, which have 
the air of spontaneously suggesting thomsoivos, but which must 
somotimos lmvo baffled his hearers' This seeming pedantry is, 
liowovor, atoned for by the cl oar piaofical mm of lus sermons, the 
noblo ideal ho keeps before lus hearers, and the skill with wlncli 
ho handles spiritual evpouenco and urges incentives to viituo 
But, through all lus gorgeous eloquence and gonial interest m 
human nature, thero breaks from tune to time some dead and 
laboured irrelevancy, tlio growth of his training m scholastic 
dialectics; for “like some other writers of tlio 17tli ccntuiy he 
seems almost to havo two minds, — ono tender, sweet, luxuriant to 
oxcess, the other hard, subtle, formal, pi ono to definition and 
logomaeliy.” 

The fast collected edition of Ins walks was published by Bishop 
Hob or (with a life) m 1822, reissued afloi careful lovision by 
Charles Page Jfidcn, 1852-61 (M I) ) 

TAYLOR, Join* (1580-166-1), commonly called “The 
Wator Root,” was horn at Gloucester in August 1680. Of 
his parentage and early boyhood very little is known, and 
that little is mainly to ho gleaned from various scattered 
personal allusions in tho numerous short writings of this 
prolific wit and rhymstor After fulfilling liis apprentice- 
ship to a waterman, ho seems to havo served (1696) in the 
fleet under tho earl of Essex, and to havo boen prosent at 
the naval attack upon Cadiz. On his return to England 
ho took up ilia trade of Thames watorman, and for a time 
at any rato was a collector of tho duos exactod by the 
lioutenant of tho Tower on all winos destined for London. 
The title of “ Water boot,” which lie owes to his occupation 
on the river, is a misnomer. Taylor was no poot, though 
ho could string rhymes together with facility; his wit, 
which was vigorous and vulgar, found best expression in 
rollicking prose. Ho shows a broad sense of rough fun, 
occasionally of humour ; but for tho most part Ms comi- 
calities would now moot with scanty appreciation. He 
had a very good opinion of himself, his writings, and his 
importance ; and it was ho himself who set forth that he 
was the “king’s water poet” and the “queen’s water- 
man.” His literary performances can most easily and most 
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satisfactorily be studied in the handsome quarto, contain- 
ing all his productions, edited by Mr C Hmdley, and pub- 
lished m 1872. His “works,” sixty-three m number, first 
appeared m one large volume — now a lanty sought after 
by collectors — m 1630. He delighted m eccentric freaks, 
calculated m narration to astound both the sober country- 
folk and the somewhat sceptical Londoners Thus, with 
a companion as feather-brained as himself, he once started 
on a voyage from London to Queensborough in a paper 
boat, with two stockfish tied to two canes for oars , before 
the journey’s end was reached the fiail boat collapsed, 
as might have been expected, though a qualified success 
finally met Taylor’s efforts The spirit of the bargee 
was m him, and he delighted m rough give-and-take ; a 
rude lampoon was one of his favourite verbal weapons. 
Thus Thomas Coryat, the author of Crudities , having 
excited the liteiary waterman’s udicule, was rewarded 
with a ludicrous dedication m the production entitled 
Taylor’s Travels m Germanie , again, the “water poet” 
indulged m abusive satne to his heart’s content m an 
“effusion” which he called A KicLsey- Winsey, or a Lerry 
Come-Tzoang — a literary castigation which he inflicted 
upon those subscribers to a certain “ work ” of his who 
omitted to substantiate their promises. This production 
was entitled The Penniless Pilgrimage , or the Moneyless 
Perambulation of John Taylor , and consisted of an account 
of its author’s pedestrian tour fiom London to Edinburgh, 
and to this work some sixteen hundred persons are said 
to have promised then support Another wagering ven- 
ture was a journey to Prague, where he is said to have 
boen received and entci tamed by the queen of Bohemia in 
1620 Two years later Taylor made “a very merry, wherry 
ferry voyage, or Yorke for my money,” and m the ensu- 
ing year another water-journey, which he subsequently 
described in prose and verse as A Neiv Discovery by Sea 
zoith a Wherry from London to Salisbury At the out- 
break of tho Civil War Taylor forsook the river and retired 
to Oxford, wlieio he tempted fortune by keeping a public- 
house. PIis sympathies were wholly with the Royalists, 
— the Roystonsts, as he called them once; and, when the 
town surrendered, the “water poet” returned to London 
and kept a public-house under the sign of The Crown, in 
Phoenix Alley, Long Acre He incurred some odium fiom 
his loyal observance of the king’s death m the placement 
above Ms door of tho sign of The Mourning Crown, and 
ho was forced to take tho latter down With characteristic 
readiness ho substituted for it his own portrait, with some 
doggerel linos underneath. It was hero that in December 
1654: ho died, and m the neighbouring churchyard of St 
Martin’s-m-the-Fiolcls his remains were laid. 

At tlio inosL, Taylor can only be called an amusing and vulgarly 
clover pampliloteci'; ho wrote nothing worthy of remembiance save 
by tho historian of the period m which he lived, hy the antiquary, 
and by tho ontlmsiaslie student of tho many straggling little by- 
ways of litoraturo. 

TAYLOR, Tom (1817-1880), dramatist and art critic, 
was born at Sunderland in 1817. After attending school 
there, and studying for two sessions at Glasgow university, 
he in 1837 entered Trinity College, Cambridge, of which 
he became a fellow. Subsequently he held for two years 
the professorship of English literature at University Col- 
lege, London. He was called to the bar (Middle Temple) 
in November 1845, and went on the northern circuit until, 
m 1850, he became assistant secretary of the Board of 
Health. On the reconstruction of the board in 1854 he 
was made secretary, and on its abolition his services were 
transferred to the Local Government Act Office, a depart- 
ment of the Home Office created by the Sanitary Act of 
1866. In his very early years Tom Taylor showed a pre- 
dilection for the drama, and was in the habit of performing 
dramatic pieces along with a number of cMldren in a loft 
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over a brewer’s stable. His first dramatic composition was | 
a rhymed fauy tale or extravaganza, written in conjunction l 
with Albert Smith and Charles Kenny, and performed m 1 
1846- From this time he wrote for the stage continuously | 
till the close of his life, his dramatic compositions or 
adaptations numbering m all over 100, amongst the best 
known of which are Still Water Runs Deep, Victims, the 
Contested Mection, the Overland Route, the Ticket of Learn 
Man, Anne JBoleyn , and Joctn of Ate He may perhaps be 

regarded as the fust dramatist of his time, so far as general 
appreciation goes, and, if his chief concern was the con- 
struction of a popular acting play, his dramas possess at 
the same time considerable literary excellence, while the 
characters are clearly and consistently drawn, and the 
dialogue is natural, yet nervous and pointed In his blank 
verse historical dramas, such as Anne Boleyn and J can of 
Arc, he was not so successful Taylor was also a very 
frequent contributor to the light magazine literature of 
the day In 1872 he withdrew from public life, and, on 
the death of Shirley Brooks in 1873, he became editor of 
Punch. He occasionally appeared with success m amateur 
theatricals, more especially in the chaiacter of Adam m 
As You Like 7^ and of Jasper m A Sheep m Wolf’s Cloth- 
ing. He had some talent for painting, and for many years 
was art critic to the Times He died at Lavender Sweep, 
Wandsworth, 12th July 1880 

Apart from the drama, his clnof contubutions to liteiatme aie 
his biographies of pamteis, viz , Autobiography of B R Haydon 
(1853), Autobiography and Correspondence of C B Leslie, BA 
(1859); and Life and Times of Sir Joshua Reynolds (1866), winch 
had been left in a very incomplete state by Mr Leslie His Historical 
Dramas appealed m one volume in 1877 He also edited, with a 
memonal preface, Pen Sketches from a Vanished Hand, selected from 
Papers of the late Mortimer Collins 

TAYLOR, Zachary (1784-1850), president of the 
United States, was born m Orange county, Yirgima, 
Novembei 24, 1784 He entered the army as lieutenant 
m 1808, and rose to the rank of major m the war with 
Great Britain which followed. At the outbreak of the 
Mexican War he was m command of the American forces 
in Louisiana and Texas, and was directed to make the 
advance into the disputed territory which brought on tho 
war. Beating the Mexicans in two battles, he followed 
them into Mexico, and there defeated Santa Anna in the 
crowning battle of his campaign, Buena Vista (1847). 
Dissatisfied with his treatment by the administration, he 
resigned and returned to the United States, where the 
Whig party nominated lum and elected him presidonl 
(1848). The struggle over the question of the admission 
of slavery to the territory taken from Mexico occupied his 
term of office, and he died at Washington, July 9, 1850. 

TCHAD, Tsad, or Chad, Lake. See Africa, vol. i. p. 
255, and Soudan. 

TCHEREMISSES, or Oheremisses. Seo Finland, 
vol. ix. p. 219, and Russia, vol. xxi. pp. 79-80, 

TCHERKASY (Polish Czerkasy ), a district town of 
Russia, m the government of Kieff, and 190 miles by 
rail to the south-east of Kieff, on the right bank of tho 
Dnieper. It is poorly built, mostly of wood ; tho popula- 
tion has rapidly increased lately, and has doubled since 
1846, reaching 15,740 m 1883. There are now two 
gymnasiums for boys and girls, and several lower schools. 
The inhabitants (Little Russian) are mostly employed in 
agriculture and gardening There is a brisk export trado 
in corn, refined sugar, tobacco, salt, and timber ; raw sugar 
and manufactured goods are imported, principally by J ewish 
merchants. 

Tclierkasy, formerly Tclierkassk, was an important town of the 
Ukraine in the 16th century, and remained so, under Polish rule, 
until the revolt of Hmelnitski, when it became free. When West 
Ukraine was taken again by Poland, most of its inhabitants migrated 
to the left hank of the Dnieper* It was annexed by Russia m 1796. 
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TCHEBNIGOFF, a government of Little Russia, on 
the left bank of the Dnieper, bounded by Moglnleff and 
Smolensk on the 1ST , Orel and Kansk on tho E , Poltava 
on the S , and Kieff and Minsk on the W., has an area of 
20,233 square miles Its suiface is an undulating plain, 
650 to 750 feet high in the north, and from 370 to 600 
feet m the south, deeply grooved by ravines and the 
valleys of the uveis In the noith, “beyond the Desna,” 
about one-third of the aiea is under wood (which is lapidly 
disappearing), and marshes occur along the couisos of tlie 
rivers, while to the south of the Desna the soil is dry, 
sometimes sandy, and assumes the characters of a steppe- 
land as one pioceeds south waid Chalk deposits pie vail 
in the north, and Eocene m tho south The government is 
watered by the Dnieper (which foims its western boundary 
for 178 miles) and its tributaries the Soj and the Desna 
The latter, which flows through Tehcrmgoff for neaily 350 
miles, is navigable, and timber is brought down its tribu- 
tanes Corn, lmseod, timber, brandy, hemp, and sugar 
aie shipped on the Dnieper, Soj, and Desna, and salt im- 
ported. The climate is much colder in the woody tracts 
of the north than m the south, the avciago yearly 
tempera tuie at the town of Tchermgoff is 44° 4 (January, 
23% July, 68° 5) 

Tho population, which is lapnlly mci easing, icacliod 1,096,260 m 
1883. It is elueily Little Russian (86 6 per cent ), (heat Russians 
(6 1 poi cent ), mostly Raskolmks, and White Russians (6 0 pur 
cent ) inhabit tho northern chstucts Jews luivo spicad tapxdly 
since last century, and now immboi moio Ilian 46,000 There me, 
besides, some 20,000 Germans as well as Gioolcs at Nyozhin. Agn- 
ciiltuio is the puncipal occupation, inthcnoilh, howovui, many 
ot tho inhabitants aro engaged m tho tmibci trade and various 
domestic mdustnes Oattlo-bi coding is earned on in the central 
districts, and tlieio woio m 1883 572,200 lioisos, 516,300 cuttle, 
and 918,000 sheep. Beet is extensively cultivated, and in 3 88*1 
2 million cwts ot bcot-ioot uoio delivered to tho thirteen sugar - 
vvoilcs witlnu tho government The cultuio of tobacco is also ill* 
ci casing, upwaids of 600,000 ewts being produced annually. I lump 
is widely cultivated in tho noith, and the milder climate of tlui 
south cncomagos gardening. Bee-keeping is extensively earned 
on by tlio Raskolmks Tar, pitch, and a largo variety of wooden 
manufactures aro largely produced m tho forest districts, as also 
tiro woven fabrics, felts, and loathm waics. Limestone, grind- 
stones, elmia-clay, and building stono arc tjuumed. Maim fact urea 
liavo begun to devolop rapidly of late , by 1881 then yearly produc- 
tion reached €1,3*10,000 (€860,000 hom fmgai-woik.s and distil- 
leries). Tiado is active, especially smoo tho opening of the railway 
between Kieff ami Kursk, which runs through Tehernigoff. Tho 
government ia divided into fifteen districts, tho chief towns (with 
populations m 1886) being Tclieniigofr (19,000), Bor/ua (13,700), 
Glukholf (10,460), Gorodnya (3550), Konolop (16,420), Ko /chits 
(4480), Itrolovets (9190), Mglui (10,880), Hovgorod-Byeversk (8020), 
Novozyblcoff (13,920), Nyozhin (43,020), Osier (3560), SoHintsa 
(5660), Slavodub (23,890 in 1880), and Huruzh (3770). A number 
of ummpoitaut towns (14 pounds and 49 mycstcc/dd) possess muni- 
cipal institutions. 

TGJIERNIGOFF, capital of tho above government, 
stands on tho right bank of tho Desna, nearly half a mile 
from tho river, 476 miles from Moscow, Far removed, 
from tho groat channels of trade, its solo importance is 
as an administrative centre. Its houses aro poorly built, 
and tho streets are unpaved, Tho population (19,000 in 
1885, one-third being Jews) is almost stationary. The 
ruins of its fortress, and the old cathedrals of Preo- 
brazlienie and Borisoglebsk, founded in the 11th and 12th 
centuries, boar witness to tho former importance of tho 
town. Numerous graves scattered about, and now partly 
explored, speak of tho battles which causod its decay. 

Tehernigoff is known to liavo existed before the introduction of 
Clnistiamty into Russia, In 907 it is mentioned in tho treaty of 
Oleg as next to Kieff, and in tho 11 fh century it became the capital 
of the principality of Syeversk and an important commercial city, 
Tho Mongolian invasion put an ond to its growth. Lithuania 
annexed it m tho 14th century, but St was soon seized by Poland, 
which hold it until tho 17th century. The great rising in 1048 
rendered it independent until 1654, whon the Cossacks accepted 
the protectorate of the czars of Moscow* In 1080 it was definitely 
annexed to Russia. 
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TCHERN OMORSK, a government of Caucasia, Russia, 
consisting of a narrow strip of land between the main 
Caucasus chain and the Black Sea, formerly inhabited by 
the Adyghe mountaineers of Caucasus. This strip, pro- 
tected by the mountains from the cold winds of the north, 
is in respect of climate one of the most favoured parts of 
the Black Sea littoral. Owing to extensive emigrations of 
its inhabitants to Turkey since the Russian conquest of 
1864, it is very thinly peopled, the population numbering 
but 25,980, mostly Russians, on an area of 2824 square 
miles. The steep slopes of the Caucasus, whose summits 
range from 2000 to 10,000 feet, are furrowed by narrow 
gorges, and bear a luxuriant vegetation. The wild vine — 
a relic of former gardens — grows freely in the forests, which 
are almost impassable on account of the underwood and 
decaying trees. The moistness of the atmosphere contri- 
butes to the spread of the Caucasian fever, which is char- 
acteristic of the littoral. Notwithstanding the proximity 
of the mountains to the sea, a road is now being con- 
structed along the coast, — for military reasons. 

Agriculture is carried on, but only in tire soutli, — gardening and 
the culture of the vine and tobacco being the chief occupations 
besides fishing and hunting. Some manufactures are rising up at 
Novorossiysk (3330 inhabitants) and Anapa (5350), the two prin- 
cipal towns, which also have some foreign trade. The region is 
a separate province under a military governor residing at Novo- 
rossiysk, where a now harbour is being constructed. 

TCHISTOPOL, a district town of Russia, in the govern- 
ment of Kazan, 90 miles to the south-east of that town, on 
the left bank of the Kama. Before 1781 it was a mere 
village (Tehistoye Pole), founded by runaway serfs ; at 
present it is extending rapidly and becoming an industrial 
town, with flour-mills, distilleries, and a few cotton-mills. 
The merchants carry on a brisk trade in corn brought in 
from the fertile tracts of Ufa, and shipped down the 
Kama ; manufactured wares are imported. Tho popula- 
tion in 1883 was 18,200. 

TOHITA, capital of Transbaikalia, Eastern Siberia, 
stands 585 miles east of Irkutsk, on the Tehita river, half 
a mile above its junction with the Ingoda. It was founded 
in 1851 ; and military considerations led to the selection 
of this very small village to bo the capital of Transbaikalia. 
Steamers on the Amur and Shilka do not penetrate so far 
as the upper Ingoda ; they usually stay at Sryetensk, 320 
miles distant. But the military supplies sent every year 
from Transbaikalia to the Amur region usually start 
from Tehita, — the forest-covered hills on tho banks of 
tho Ingoda supplying material for the construction of the 
barges (from 100 to 200 in number) on which those sup- 
plies are carried as soon as tho molting of the snows in tho 
mountains temporarily raises tho water in the river to a 
sufficient height, Tehita is built of wood, with unpaved 
streets and wide open spaces. The dryness of the Buriat 
stoppo close by prevents snow from accumulating to any 
depth, oven when the cold is extreme; the merchandise 
accordingly which is forwarded from Irkutsk to tho 
Norbchinsk district is brought to Tehita on carts, and is 
there loaded on sledges for the continuation of tho journey 
down tho frozen rivers, The population of Tehita in 
1883 was 12,600. The inhabitants support themselves 
by agriculture, by trade in furs, cattle, hides, and tallow, 
which are bought from the Buriats, and in all kind of 
manufactured wares imported from Russia and Western 
Siberia. 

TEA, This important food auxiliary, now in daily use 
as a beverage by probably one-half of the population of 
the world, is prepared from the leaves of one or more 
plants belonging to the natural order Termtrdmiacese. 
The order includes the well-known ornamental genus of 
shrubs Camellia, to which indeed the tea-plants are so 
closely allied that by many systematic writers they are 
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included in the same genus. The tea-plants have been 
cultivated in China for at least a thousand years. 

As is commonly the case with plants which have been Botany 
long under cultivation, there is much doubt as to specific 
distinctions among the varieties of tea. Under the name 
of Thea sinensis, Linnaeus originally described tea as a 
single species ; but with fuller knowledge of the Chinese 
plants he established two species, Thect JSohea and Thea 
viridis, and it was assumed that the former was the source 
of black teas, while Thea viridis was held to yield the 
green varieties. In 1843, however, Mr Robert Fortune 
found that, although the two varieties of the plant exist 
in different parts of China, black and green tea are made 
indifferently from the leaves of the same plant. The tea- 
plant is cultivated in China as an evergreen shrub, which 
grows to a height of from 3 to 5 feet. The stem is bushy, 
with numerous and very leafy branches ; ■ the leaves are 
alternate, large elliptical, obtusely serrated, veined, and 
placed on short channelled foot-stallcs. The calyx is 
small, smooth, and divided into five obtuse sej)als. The 
flowers are white, axillary, and slightly fragrant,-— often 



two or throe together on separate pedicels. The corolla 
has from .live to nine petals, cohering at the base. The 
filaments are short, numerous, and inserted at the base of 
the corolla; the anthers are large and yellow, the style 
trifid, and the capsules three-celled and three-seeded. 

The viridis varieties are hardier, and possess larger and 
brighter green loaves than belong to the JBohea variety. 
No strictly wild tea-plants have been discovered in China, 
but an indigenous tea-tree (Thea assamica) is found in 
Assam, which botanists now incline to regard as the 
parent species of all cultivated varieties, It differs in 
many respects from the Chinese plants. The indigenous 
Assam tea-plant is a tree attaining a height of from 15 to 
20 feet, growing in the midst of dense moist jungle and 
in shady sheltered situations. Its leaves vary considerably 
in size, form, and venation, being usually smooth, thick, 
and leathery, lanceolate, ovate lanceolate, or oblong lanceo- 
late. They are variously dotted with pellucid cells con- 
taining essential oil, and the number of such cells shown 
by the leaf is held to he an indication of the quality of tea 
it will yield. The leaf of the Chinese plant never exceeds 
4 inches in length, while that of the Assam tree reaches 
XXIII. — 13 
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9 inches and -upwards, The Chinese plant is hardy, and 
capable of thriving under many different conditions of 
climate and situation; while the indigenous plant is tender 
and difficult of cultivation, requiring for its success a close, 
hot, moist, and equable climate. The characteristic vena- 
tion of the leaf of the Chinese tea-plant is delineated in 
fig. 2. In minute structure the leaf presents highly 
characteristic appearances. The 
under side of the young leaf is 
densely covered with fine one- 
celled thick-walled hairs, about 1 
mm. in length and '015 mm. in 
thickness. These hairs entirely 
disappear with increasing age. 

The structure of the epidermis of 
the under side of the leaf, with 
its contorted cells, is represented 
( x 160) in fig. 3. A further char- 
acteristic feature of the cellular 
structure of the tea-leaf is the 
abundance, especially in grown 
leaves, of large, branching, thick- 
walled, smooth cells (idioblasts), 
which, although they occur in 
other leaves, are not found in such 
as are likely to be confounded 
with or substituted for tea. The 
minute structure of the leaf in 
section is illustrated in fig. 4. 
f The cultivated varieties of tea, 
being comparatively hardy, possess Fl0i 2. -Tea-Leaf— full size, 
an adaptability to climate excelled 
among food plants only by the wheat. The limits of actual 
tea cultivation extend from 39° N. lat. in Japan, through 
the tropics, to Java, Australia, Natal, and Brazil in the 
southern hemisphere. The- tea-plant will even live in the 
open air in the south of England, and withstand some 




amount of frost, when it receives sufficient summer heat 
to harden its wood. But comparatively few regions are 
suited for practical tea-growing. 

Climate A rich and exuberant growth of the .plants is a first 

and soil, essential of successful tea cultivation. This is only obtain- 
able in warm, moist, and comparatively equable climates, 
where rains are frequent and copious. The climate indeed 
which favours tropical profusion of jungle growth— still 
steaming heat — is that most favourable for the cultivation 
of tea, and such climate, unfortunately, is most prejudicial 
to the health of Europeans, It was formerly supposed 
that comparatively temperate latitudes and steep sloping 
ground afforded the most favourable situations for tea- 
planting, and much of the disaster which attended the 
early stages of the tea enterprise in ludia is traceable to 
this erroneous conception, Tea thrives best in light friable 


soils of good depth, through which water percolates freely, 
the plant being specially impatient of marshy situations 
and stagnant water. Undulating well-watered tracts, where 

washing away the 
soil, are the most 
'valuable for tea gar- 
dens. As a matter 
of fact, many of the 
Indian plantations 
are established on 
hill-sides, after the 

example of known _ , m „ 

districts in China, 3?io. 4. -Section through Tea-Loaf. 

where hill slopes and odd corners are commonly occupied 



with tea-plauts. 

According to Chinese legend, the virtues of tea ( dm , History, 
pronounced in the Amoy dialect te } whence the English 
name) were discovered by the mythical emperor dim- 
ming, 2737 B.c., to whom all agricultural and. medicinal 
knowledge is traced. It is doubtfully referred to in tho 
book of ancient poems edited by Confucius, all of which 
are previous in date to 550 b.o. A tradition exists in 
China that a knowledge of tea travelled eastward to and 
in China, having been introduced 543 a.d. by Bodhidliarma, 
an ascetic who came from India on a missionary expedition, 
but that legend is also mixed with mythical and super- 
natural details. But it is quite certain, from the historical 
narrative of Lo Yu, who lived in the Tang dynasty (GIB- 
DOG a.d.), that tea was already used as a beverage in the 
6th century, and that during the 8th century its use had 
become so common that a tax was levied on its consump- 
tion in the 14th year of Till Tsung (793). The use of tea 
in China in the middle of the 9th century is known from 
Arab sources (Beinaud, Relation des Voyages, 1845, p. 40). 

From China a knowledge of tea was carried into Japan, 
and thero the cultivation was established about tho begin- 
ning of tho 13tli century. Seed was brought from China 
by the priest Miyoye, and planted first in the south island, 

Kiu, shiu, whenco the cultivation spread northwards till it; 
reached the high limit of 39° N. To tho soutli tea cultiva- 
tion also spread into Tong-king and Cochin China, but the 
product in these regions is of inferior quality. Till well 
into tho 19tli century it may bo said that China and Japan 
were the only two tea-producing countries, and that tho 
product reached tho Western markets only through tho 
narrowest channels and under most oppressive restrictions. 

In tho year 1826 tho Dutch succeeded in establishing 
tea gardens in Java. At an early period tho East India 
Company of Groat Britain, as tho principal trade interme- 
diary botweeu China and Europe, became deeply interested 
in tho question of tea cultivation in their Eastern posses- 
sions. In 1788 Sir Joseph Banks, at tho request of tho 
directors, drew up a memoir on tho cultivation of economic 
plants in Bengal, in which he gave special prominence to 
tea, pointing out tho regions most favourable far its 
cultivation. About tho year 1820 Mr David Scott, one 
of the Company’s servants, sent to Calcutta from the 
district of Kuch Behar and Bangpur— tho very district 
indicated by Sir Joseph Banks as favourable for tea- 
growing — certain leaves, with a statement that they ware 
said to belong to tho wild tea-plant. The leaves wore 
submitted to Dr Wallich, Government botanist at Calcutta, 
who pronounced them to belong to a species of Otmrllw, 
and no result followed on Mr Scott’s communication. 

These very leaves ultimately came into tho herbarium of 
the Linnean Society of London, and have authoritatively 
been pronounced to belong to the indigenous Assam tea- 
plant. Dr Wallich’s attribution of this and other specimens 



T E 

subsequently sent in to the genus Camellia, although 
scientifically defensible, unfortunately diverted attention 
from the significance of the discovery. It was not till 
1834 that, overcome by the msistance of Captain Francis 
Jenkins, who maintained and proved that, called by the 
name Camellia or not, the leaves belonged to a tea-plant, 
Dr Wallich admitted “ the fact of the genuine tea-plant 
being a native of our territories m Upper Assam as 
mcontroveitibly proved” In the meantime a committee 
had been formed by Lord William Bentinck, the governor- 
general, foi the introduction of tea culture into India, 
and an official had already been sent to the tea districts 
of China to procure seed and skilled Chinese workmen 
to conduct operations m the Himalayan regions The 
discovery and reports of Captain Jenkins led to the 
investigation of the capacities of Assam as a tea-growmg 
country by Lord William Bentinck’s committee, Evidence 
of the abundant existence of the indigenous tea-tiee was 
obtained , and the directors of the East India Company 
resolved to institute an expeumental establishment m 
Assam for cultivating and manufacturing tea, leaving the 
mdustiy to be developed by private enteiprise should its 
practicability be demonstrated In 1836 there was sent to 
London 1 lb of tea made from indigenous leaves , m 1837 
5 lb of Assam tea was sent ; m 1838 the quantity scut was 
twelve small boxes, and nmety-five boxes leached London 
in 1839. In January 1810 the Assam Company was 
for mod, and thenceforward the cultivation of tea m India 
was carried on as a private commercial undertaking The 
tea districts of India include, in the order of their pnoiity, 
Assam, Dolira Dun, Kumaun, Daijiling, Cachar, Kangia, 
Ilazaribagh, Chittagong, Tarai, and the Nilgins (Madras) 
Attempts wore lepoatedly made to introduce tea culture 
in Ceylon, under both Dutch and British authority Ho 
pormanout success was attained till about 1876, when the 
disastrous effects of the colloo-loaf disoase induced planters 
to give serious attention to tea Since that period the tea 
industry has developed in Ceylon with marvellous rapidity, 
and it has every piospect of taking the first rank among 
Singaloso productions. Tea-planting has also been suc- 
cessfully established in Natal. But beyond the regions 
above enumerated the industry has never taken root. It 
has been tried m the West Indies, the Southern States of 
America, Brazil, Australia, and the south of Europe ; but 
cheap labour is a sine qua non of success. Tea can bo 
picked m China and tho Biitish East Indies foi two or 
three ponco a day of wages, and it is on such exceedingly 
moderate outlay that tho margin of profit depends 
Tea Tea n more or loss cultivated, for local consumption m nil pro* 

industry Vinces of China except tho extreme noitli, but the regions hom 
in Cllnnn. which it is exported are embraced within the provinces m the 
south-east— Kwang-tung, Fuh keen, Konug-sc, Olio-kcang, Kcang- 
bu, and (tau-liwuy. Black- tea maimiaetuvo belongs to tlio moio 
southerly portion of those legions, the groen-toa uouulry lying to 
tho north, Tho methods employed in cultivating the plants and 
in inakuig tea in China differ widely in various districts, and tho 
teas retained for nalivo uso— especially tho lugh-eluss faneyteiis 
which are never seen abroad, and would probably not bear ex- 
portation — undergo special manipulation. Tho teas exported are 
of throe principal classes— black tea, green tea, and brick tea. 

Cultiva* In cultivation, tho young plants are not ready for picking till 
tion they are throe years old, by which tirno they should be well 
established, throwing out young shoots or “ Hushes” with vigour 
and profusion. It is those lender shoots, with leaf-huds and expand- 
ing leaves, which alone are gathered for tea manufacture, and tho 
younger tho loaf-bud tho bettor is tho quality of tho tea. Accord- 
ing to Chinese statements there aro four gatherings of loaves m tho 
year. Tho first is made early in April, when tho young loaf-buds 
are just unfolding, and those, covered below with their fine silky 
lmivs, aro taken tor making pekoe or young hyson. Tho second 
gathering takes place about tho beginning offMay, another in July, 
and tho fourth in August and September. On oach succeeding 
occasion tho product is less fragrant and valuable, and tho final 
gathering is said to consist of largo loaves of littlo value. Those 
statements do not, however, accord with Indian experience. 
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The following brief outline of the Chinese tea-making processes 
is given by Mr Ball ( Cultivation and Manufacture of Tea) — 

“The leaves of black tea axe exposed to the sun and air on circulai taays and Black 
treated as hay, duung which an incipient sacchanne feimontation is supposed to tea 
take place in conjunction with a volatile oil Vanous modifications of fUvoui 
aie thus piodueed by the management of this fei mentation, a loss of tannin 
takes place by the conveision of pait of the tannic acid into sugar Duung this 
change the leaves become flaccid, and slightly tinged 01 spotted ivithied or blown 
colounng matter, and give outapecului odoui, appio\imnting to, 01, as some 
think, identical with, the odoui of tea A cei tain change in this odoui is cai efully 
watched by the woilcmen, tlus being an indication that the i oasting must not be 
delayed It is not necessaiy to wait till the leaves aie spotted with led They 
aie then loasted in an iron vessel, and afteiwaids lolled with the hands, to 
express then juices The loasting and rolhng aie lepeated so long as any juices 
can be expiessed fiom the leaves m the act of rolling Finally, they aie dned 
in sieves placed ovei a charcoal flie m diying tubes, duung which the leaves aie 
occasionally taken fiom the five, and turned until completely dned It is In this 
last stage of the process that the leaves turn black, though this change of coloui 
is mainly due to the piocess of manipulation pieviously to loasting, and not to 
the action of heat ’’ 

“The leaves of gieen tea are loasted also in an non vessel, but as soon as Gieen 
gathered, without any pi evious manipulation, all lieatmg 01 fei mentation of the tea 
leaves being studiously avoided, they aie then rolled as black tea, and Anally 
dned in the same vessel in which they have been roasted, by constantly stm inl- 
and moving them about They aie also fanned to hasten evapoiation, and the 
diying and foimationof the peculiai chaiacteiistic colour of this tea, which it 
giadually dcquucs m this piocess, and which lesembles the bloom on some 
flints " 

The colour of genuine gieen tea is entu ely clue to the iapnl diying 
of the ficsli leaves, which prevents the chloiopliyll fiom under- 
going any alteration The gieen tea sent out of China is almost 
liivanably faced oi glazed with artificial colounng inattei, princi- 
pally with a powdered mixture of gypsum and Piussian blue 

The names distinguishing commercial qualities of tea aie almost Com- 
entuely of Chinese origin In gencial they indicate a gradation mercial 
of qualities hom the fine and delicate pioductof the young leaf- varieties 
bud up to tho liaid and woody expanded and paitly -grown leaf * 

The following list leprosents the oidinary series of qualities, begin- 
ning with the finest — 

Mack Tea — Flowery pekoe, orange pekoe, pekoe, pekoe souchong, 
souchong, congou, boliea 

Green Tea — Gunpowder, imperial, hyson, young hyson, hyson 
skin, capei 

Of these names, pekoe is derived fiom pale ho (white bans), the 
pekoes showing the fino downy tips of the young buds , souchong 
is Jrom siaou-chung, littlo plant oi soit, congou (kung-Ju), laboui , 
holloa (wu-i), tho mountains m Bull-keen, the centie of the black-tea 
country , and liyson (yu tsien), hcfoio the rams, or tu-chun, flour- 
ishing spring Many other names occur m tho tiade denoting teas 
of special qualities oi districts, such as oolong (black dragon) and 
twankay, from tho distnct of that name m tho piovmce of ICeang- 
su. Scented teas also form a special class of Chinese produce In 
scenting the finished tea, either black or green is intimately mtei- 
mixed with odoriferous floweis and left in a heap till the tea is fully 
impregnated with tho odour, when the two substances aie separated 
by sifting, and tlio tea so scented is immediately packed and ex- 
cluded from the air 

Brick tea is the special foim m which tea is prepaied for use Brick 
throughout the vast tiacts of Cential Asia It is made principally tea 
from biokcn leaves, stalks, and fiagmonts of laigo leaves, com- 
pressed into blocks ot vanous sizes Tlie Lucks aro of vanous 
degieos of compression, some bomg lightly squeezed into a loose 
mass and sowed up m cowhide bags, while others form compact 
resonant calces, m which all tiaco of the oiigm.il leaf structure is 
lost, with gilt characters impressed m tlieir smlaee Brick tea is 
much in demand over an area gi cater Ilian the wdiolo oi Em ope, 
and by many tribes it is stewed with milk, salt, and butter or otlici 
lat and oaten as a vegetable. The Itnssian iactors established in 
IIoo-pili prepare two sizes of brick tea, which they send off m great 
quantities tlnougli tlio Kalgan Gate ol tho Great Wall, 

Under Euiopean supervision tho cultivation and especially the Tea m- 
miuiufucture ot tea have in India undergone remarkable improve- dustry 
ments. Indued, tho traditional and empirical teaching and piocossea m India, 
of China provod a most serious stumblmgblock to the pi ogress of 
tho tea industry under Western auspices, The tea-plants now 
cultivated in India are of throe principal classes— the indigenous 
Assam, tho Chinese, and a hybrid between the two By much 
crossing and intermixture the gradations from ono extreme to the 
otlior are almost imperceptible The best qualities of black teas 
aro made from indigenous and lugh-class hybrid plants, but these 
aro comparatively tender and roquiro a close humid climate. The 
hardmoss of the Chinese plants is them most unpoitant clmraotei, 
for, favouiably situated, the Assam plant gives a larger yield of 
delicate young leaf during the season than any other 

In favomable cucumstances the tea- plant “Hushes” or sends Picking, 
forth a fresh crop of tender young shoots from twenty to twenty- 
five times m the course of its growing and picking season of about 
muo months, The average annual yield per plant is very variable, 
but may bo stated at about one-fiftli of a lb of finished tea ; and, as 
each acre of a garden holds 1500 to 1600 mature plants, the yield 
per aero may bo from 300 lo 350 lb per annum. The diagram 
(fig. 5) from Col. Money’s valuablo practical treatise on tho uulti- 
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mtion and Manufacture of Tea illustrates the method in which a 
flush or shoot is picked, and the portions which go to make special 
classes of tea. The lines in the diagram show the points at which 
the shoot may be picked, and it is important that the lowest leaf 
taken should be so nipped off as to leave the bud in its axil 
uninjured on the branch, as from it the next flush will then develop. 
The three leaves at the growing point («, b, c) yield pekoe, and 
the whole shoot down to and including / gives pekoe souchong. 
In the order of tlieir age, the individual leaves manufacture into 
a flowery pekoe, b orange pekoe, c pekoe, d pekoe souchong, e 
souchong, and / congou. W ere the flush further developed another 



leaf might he taken, which would bo classed as bohea, but that is 
not a quality recognized by Indian growers. It is not, however, 
the practice to pick or treat leaves separately, the whole flush being 
manipulated together, and the tea is only separated into qualities by 
sifting after the manufacturing processes have been completed. 

The manufacture of black tea is found to be an essentially simple 
matter. Many of the processes employed by the Ohinoso aro quite 
superfluous, and several of the manual operations which bulk 
largely in the Chinese manufacture, it is found, can with advantage 
be supplanted by mechanical agency. The whole object of tlio 
black-tea manufacturer is to ferment, roll, and dry the leaf, and 
for that purpose the leaves undergo— (1) withering, (2) rolling, (3) 
fermenting, and (4) firing or dholing. Between the fermenting 
and the firing operations it is desirable to expose the loaves to tho 
direct sunlight for an hour or thereby. This cannot always bo 
done, as it is impossible to keep the fermented loaves after they 
have attained their proper state ; nevertheless tho best result is 
always attained in bright weather, when it is possible to expose 
the fermented leaves to tho sun. 

The fresh leaves from the garden, as they aro brought in to the 
factory, aro withered by being spread evenly over square wicker- 
work trays — leaf challanies— thickly or thinly as tho weather is 
hot or cool. Thus they are left exposed to tho air till, they become 
quite soft and flaccid, folding together when pressed in tho hand 
into a clammy mass without crackling or rehound. In cloudy or 
rainy weather it becomes necessary to wither by machine, acting 
on the leaves with artificially dried and heated air. Withering is 
a preliminary to rolling, in which the flaccid and velvety loaves are 
kneaded, twisted, and rolled back and forward over a table till tho 
whole comes into a mashy condition by tho exudation of juice. 
While in Chinese tea-making that juice is squeezed out of tho leaves, 
in India it is most carefully lapped up and absorbed in tho spongy 
mass. In hand-rolling as much as cau bo worked between two 
hands is operated on, and passed from man to man along tho table 
till fully worked, when it is made up into a compressed ball and 
so put aside for fermenting. This process is the distinguishing 
feature of black-tea making, and on its sufficient accomplishment 
depends much of the character and quality of tho tea made. Tho 
progress of the fermentation must be carefully watched, and at tho 
point when by tho colour it is known to bo sufficiently advanced 
the tea is in favourable weather sunned by exposure, thinly spread 
out to the sunlight for about an hour. It is immediately there- 
after fired, either by the fumes of burning charcoal or by a current 
of dried and heated air from one of tho numerous machines now 
in use. With this single firing the process is completed, and tho 
tea so finished is sifted by machinery into commercial qualities 
according to the size of the leaf. 

. > Tor the entire range of manufacturing operations numerous forms 
of machinery and mechanical devices have been adapted and intro- 
duced in Indian gardens, so that, apart from picking the leaves, 
tea-making has become practically a factory industry. 

The manufacture of green tea is comparatively little prosecuted 
in India. In Europe the demand has greatly fallen away, and, 
though the consumption is considerable In the United States, the 
supply is principally drawn from Japan, where its preparation is 


extensively practised. The manufacture as carried on in tho F ortli- 
Western Provinces resolves itself into a rapid rolling and drying of 
the leaf. Without permitting the leaves to wither after gathering, 
they are, if free from moisture, at once by exposure to a brisk heat 
sweated and softened for rolling. They aro then without delay 
rolled as in black-tea manufacture, next spread out in tho sun till 
they take a blackish tinge, then again rolled, and this rolling and 
exposure may be repeated yet a third time. When tho rolling is 
completed the tea is placed in a highly heated pan, in which it is 
stirred about briskly till tlie whole mass becomes too hot to bo 
worked by baud. Then it is tightly packed in a strong canvas 
bag, in which it is beaten by a heavy flat stick to consolidate it, 
and in this condition left for a night. Fext day it is fired off in a 
pan, beginning with a high heat, which is gradually reduced during 
the nine hours or thereby of tho operation, an incessant stirring 
and tossing being kept up the whole time. During this firing off 
the green colour of the tea is developed; and Indian green tea 
never owes any of its colour to “facing” with foreign substances. 

The qualities of a sample of tea and its commercial value can 
only with accuracy bo determined by actual infusion and trial by 
a skilled tea-taster. Certain general and external appearances 
which indicate the class of a tea are obvious enough ; but, although 
a pekoe may bo readily distinguished from a souchong, tho 
souchong of certain planters or districts may be moro valuable than 
other pekoes. While it is impossible to define tho conditions 
which determine tho commercial value of an ordinary black tea, 
Col. Money lays down tho following rules : tho darker the liquor 
the stronger tlie tea, and tho nearer tho approach of tho infused 
leaf to a uniform salinony brown tho purer the flavour. Black tea 
of good quality should in infusion yield a clear bright brown liquor 
omitting a subdued fragrance, and in taste it should bo mild, 
bland, and sweetish, with an agreeable astringoney. Green tea 
yields a light-coloured liquor of high fragrance, but thin, sharp, 
and somewhat rasping in taste as compared with black toft. 

Tho chemical components of ton leaves are essential oil, thoine, 
tannin, bolieic acid, quercetin, quorcitannic acid, gallic acid, oxalic 
acid, gum, chlorophyll, rosin, wax, albuminoids, colouring mutters, 
cellulose, and mineral asli. Of those tho first three— essential oil, 
theme, and tannin — aro of importance in the infused beverage. 
The essential oil, on which tho flavour of tea depends, is present to 
the extent of from 0 '6 to 1 per cent. Thoine (C h I1j„F 4 () 8 ) is an 
alkaloid identical with tho caffeine obtained from coffee, and it is 
remarkable that the same substance is yielded by the male or 
Paraguayan tea and tlio guar an a of South America, and by tho 
kola nut of Central Africa. Tho theobromine of cocoa is also 
closely allied to thoine, and the characteristic components of tho 
extract of meat similarly show certain points of coni act with these 
stimulant bodies. To tho tannin of tea infusions is duo wluit is 
known as tho strength of tho tea. Prof. Dittmar has recently 
examined a number of China and Indian teas in regard to the pro- 
portions of theme and tannin in their infusions and to the depend- 
ence of these proportions on the time of infusion. Tho general 
result was that Chinese tea yields morn thoine and less tannin than 
Indian tea, and that in both eases 10 minutes’ infusion extracts 
practically all tho tlioino. Longer infusion adds only to the tannin 
that passes into the solution, ana, as excess of tannin’impedes diges- 
tion, prolonged infusion is hurtful and ought to bo avoided. 

Tho quantitative composition of 
tea is of courso subject to great 
variation. The analyses by Mul- 
der given in tho accompanying 
table furnish a general idea of the 
proportion of constituents. 

A series of investigations into 
a large number of teas has been 
earned out by Mr G. W. Wiguer 
( Pharm . Jour,, 3d series, vi. 201, 

281, 402). In tea as imported 
lie found largo proportions of 
moisture which could do expelled 
on exposure to a temperature of 
212° F. In a range of thirty-five samples tho average moisture was 
equal to 7 '67 percent., tho lowest — m a Chinese young hyson — 
being 4 '84, while in several congous it exceeded 10 per cent. The 
ash in sixty-seven specimens of ordinary and special (undriod) teas 
he found to average 5 '78 per cent., tho maximum being 7*02 and 
the minimum 5 T7 ; and of that ash 64 ‘60 per cent, was soluble in 
water. Tlio proportion of extractive substances in twenty-four 
teas varied from 26T5 in a congou to 44'86 in Moyune young 
hyson. Tho total avorago nitrogen from sixty green teas, slightly 
faced, was 3*76, from sixty black teas 3 '28, from six Assam teas 
3 '64, and from exhausted leaves 8 '80 per cent. 

So long as tho Western world remained almost exclusively 

1 The thoine Is certainly understated j more recent observers obtain from 1 *8 to 
3 per cant., end occasionally more. 

2 Tho mineral salts (ash) partly included In these totals amounted to B-M and 
15*24 respectively. 
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dependent on China for its tea supply, adulteiation was lampant 
and multifoun m the tiade Especially among green and fancy 
teas there was scaieely such a tiling as an unsophisticated sample 
to bo obtained The Chinese weie also expeit m fabucatmg an 
ai tifioial gimpowdei — appiopnatoly known as "lie tea,” — winch 
consisted ot the sweepings of tea wai chouses aitfully made up with 
a paste of lice watei Paddy husks and many kinds of leaves faced 
with China clay, soapstone, catechu, and black lead also lound 
then way abundantly into tea On the Euiopean side, exhausted 
loaves weie again dned, impregnated with catechu and gum, and 
faced up to do duty as fresh tea, and the leaves of liumeious plants 
— sloc-tlioin, hawthorn, willow, beech, plane, Epilobmm angusti - 
folium , &e — weie lreely worked up as tea Adulterated teais now, 
liowevoi, comparatively rare, hugely owing to the u atclif ulness of 
the customs authontios. Moieovei, as it is nearly as cheap to make 
tea from the leaves of the tea-plant as from tlioso of any otlior herb, 
there is not much incentive to substitute the false foi the leal 
Moial At a very eaily peuod in the European histoiy of tea the piob- 
andj able offeets of its use on the health and morals of the population 
physio- attiaetod jealous attention, and a gieat deal was written, mostly 
logical in a hostile sense, on the subject In 1678 we find Mr Homy 

eilocts. Savifo writing to lus uncle, Mr Secretary Coventry, m shaip 
reproof of certain friends of Ins "who call foi tea, instead of pipes 
and bottles after dinner, — a base uuwoitliy Indian piaetico, which 
I must ever admire youi most Cliiistian family lor not admitting ” 
And lie adds, with an audible sigli, “ the truth is, all nations aie 
growing so wicked as to have some of these filthy customs ' ” 
Some of the waters, however, although lesoluto foi its banishment 
fiom the caddy, wore willing to give it a place 111 the modicme 
chest “Among many other novelties,” says a medical writer m 
1722, " tlieio is one which seems to bo particularly the cause of llio 
liypochonduac disoidois, and is gonoially known by tlio name of 
thea, 01 tea, It is a drug which of late years lias very much 
insinuated itself, as well into our diot as legalos and entertain- 
ments, though its occupation is not less destructive to the animal 
economy than opium, 01 some other drugs which wo have at 
present learned to avoid M1 I)r Lottsom was the first medical 
writer who gave the public a reasonable and scientific account of 
the plant ; but oven ho lot the feai of its abuse run away with Ins 
, 1 judgment, assorting that “ Lhe hrstnso oi this pernicious custom 
filial of drinking spirits to oxcoss] is of Leu owing to the weakness 
and debility of the system brought on by the daily habit of dunking 
tea j the trembling hand socks a tompoiary lohof m some eoulial, 
in order to refresh and excite agam tlio enfeebled system, whcioby 
such persons almost necessanly fall into a habit of intemperance ” B 
Jonas Ilanway (Essay on Tea, 1750) was among its most vigoions 
assailants " Mon,” ho says, " seem to have lost their statuio and 

comeliness, and women their beauty Wliat Shakespeare 

ascribes to the concealment of love is m this ago . more frequently 
occasioned by the use of tea ” To tlioso complaints echoes weie 
not wanting, but after a while the tea-drinkers had it all their 
own way. In the meantime, however, tea was not without its 
apologists. To say nothing of our own familiar pools and essay- 
ists, its praises liavo been sung by Ilomohon and by Eraucius m 
Greolc versos, by Pochlm in Latin epigrams, by Iheiro Petit in a 
Latin poem of live bundled hues, and by n German versifier, who 
celebrates, m a fashion ol lus own, its "burial and happy rcsiuiee- 
iKm.” J IIuoL, bishop of Avianchus, lias also paid Ins graceful 
tubule* 1 to a stimulant to which, probably, no scholar was ever 
more ludobU'd, and which ho continued to enjoy at tlio ago of 
ninety. J)r Johnson draws Ins own portrait as "a hardened and 
shameless tea-drinker, who for twenty years diluted his meals 
with only tlm infusion of this fascinating plant ; W’lioso kettle had 
scarcely tune to cool ; who with tea amused the evening, with tea 
solaced tlio midmghf, and with tea welcomed the morning 
Authorities nro not yet by any moans agreed as to the exact 
physiological inducnco and value, of tea. The very striking fact 
that theme is picciscly tlio cliarnclenslio constituent of coflue, 
maid, guaraua, and the kola uut, all substances eagerly sought after 
in diil’cient quart cm of the globe, soi’ves to show that tlio alkaloid 
satisfies some craving of the human sj stem, although what lis elfuct 
is has not yet boon certainly determined Tlio quantity of thcmo 
consumed even by the most hardened tea-dunker is exceedingly 
minute, and there arc not wanting authorities who ns, suit that it 
is pmeticnlly inert, an assertion surely eontmdie,ted by the general 
instinct of tlio race. What is indisputable about ton drinking is 
that it forms an agreeable means of imbibing tlio proportion of 
water necessary m human nutrition, which, being taken hot, eom- 

l An Essay on the Nature, Nee, anti Abuse of Tea, 11, 15. 
a Lettsom, Natural History of the Tea-Tree , 78. 

8 Her Tim lieyi dlmlst undylUcUwhe IVtederaufcrstehuny [1080?]. 

** fa the verson beginning—* 

“1, puer, l, Thmim confostlm In pocula raises ; 

Urgut non solllus liunlmi nostra supoi ; 

Mims si upet j obtnsra Imiguenfc In eoiporo viros ; 

Languoimn solvut vlvltla Tlioa novum,"— 

Iluottl Commentnr/us rebus ad cum perttimhbus, 804. 
a literary Mayatine, yo\. Jl., No. 13 (1757). 
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municates to the system a diffused waun glow Fuithei, as used 
by Western communities, it is a medium of taking, in the foim 
ot sugai and cieam, no inconsiderable amount of ical nutriment 
The othei effects of tea aie moie a matter of goneial impi ession than 
of ascei tamed scientific leahty Its virtues have nowhere been 
bettei summaiized than by the eailiest Chinese wntei on the sub- 
ject, tlio above-mentioned Lo Yu, who says, “It tempeis the spit its 
and harmonizes the mmd, dispels lassitude and lelieves fatigue, 
awakens thought and pi events diowsmess, lightens oi lefreshes the 
body, and cleais the perceptive faculties ” The gentle exhilaiation 
which accompanies the model ate use of tea is not followed by the 
depression ivlncli succeeds the use of alcoholic stimuli Expeiience 
lias pioved that it sustains the fiame under severe muscular oi 
mental exeici&e w ithout causing subsequent exhaustion and collapse. 

Teais fiequently found to be beneficial to sufleieis fiom neivous 
headache, and it eounteiacts to some extent the effects of alcohol 
and of opiates Taken in excess it pioduces ceiebial excitement, 
sleeplessness, and geneial nervous lintabihty. The tannin con- 
tained in its infusions also interfeies with the flow of the saliva, 
diminishes the digestive activity of the stomach, and impedes the 
action of the bowels. In this view tlio laigo quantity of stiong 
tea used by the pool — and especially by the sedentaiy poor, — while 
serving to blunt the keen tooth of liuugei, must woik incalculable 
havoc with the digestive and neivous systems of the consumers 
It is a lemaikable fact that no mention of tea is made by Marco Coni- 
Polo, and that no knowledge of the substance appeals to have meice 
reached Euiopo till after the establishment of intercom se between and sta- 
Poitugal and China m 1517. The Poitugnese, however, did little tistics 
towards tlio mtioduction of tlielieib into Em ope, and it was not 
till the Dutch established themselves at Bantam early m the 17th 
century that tlioso adveutiueis learned fiom the Chinese the habit 
of tea drinking and brought it to Europe 
Tlio earliest mention of tea hy an Englishman is piobably that 
contained in a letter from Mr Wickham, an agent of the East India 
Company, written from Firando m Japan, on the 27tli June 1615, 
to Mi Eaton, another officer of the company, lesident at Macao, 
and asking for “a pot of the best sort of chaw ” How the com- 
mission was executed does not appeal, but m Mr Eaton’s subse- 
quent accounts of expenditure oeems this item — "threo silver 
porungers to drink chaw m ” 

It was not till tlio middle of the century that the English began 
to use tea, and they also leceived their supplies from Java till m 
1686 they were dnven out of tlio island by tlio Dutch. At hist 
the pneo of tea m England raugod from £6 to £10 per lb In the 
Mcrow ms Politiws, No. 435, of September 1658, tlio following 
advertisement oceuvs — “That excellent and by all Physitiaus 
approvod China Dunk called by the Cluneans Telia, by otliei 
nations Toy, alias Tcc, is sold at the Sultaness Head, a eophee-liouse 
in Sweetings Rents, hy the Royal Exchange, London ” Thomas 
Garway, tlio first English tea dealer, and founder of the well-known 
coffee-house, "Gan a way’s," m a cunous broadsheet, An Exact De- 
scription of the Growth, Quality, and Vntues of the Leaf Tea , issued 
m 1659 oi 1660, wiitos, “m lespect of its scaicenoss and dearness, 
it hath boon only used as a regalia in high tL’eatmonts and enter- 
tainments, ahd presents made thereof to princes and giandees ” In 
that year lie purchased a quantity of tlio rare and much -prized com- 
modity, and offered it to Llio public, in the leaf, at fixed puces vary- 
ing fiom 15s. to 60s the lb, according to quality, and also in the 
infusion, “made according to tlio du actions of the most knowing 
merchants and tiavellcrs into those eastern countries ” In 1660 
an Act of the first parliament of the Restoration imposed a tax on 
“every gallon of chocolate, slierbot, and tea, made and sold, to be 
paid by the maker theicof, eiglitpence” (12 Car, II c 23) 

Popys’s often-quoted mention of the fact that on the 25th 
September 1660, “ I did send for a cup of tee, a China drink, of 
which I never had drunk before,” proves tlio novelty of tea m 
England at that date. In 1664 we find that the East India 
Company presented the king with 2 lb and 2 oz of "thea,” which 
cost 40s per lb, and two years afterwards with another parcel con- 
taining 22J lb, foi which the dnectois paid 50s pci lb Both parcels 
appear to liavo been purchased on the Continent. Not until 1677 
is tlio Company recorded to have taken any stops for the importa- 
tion of tea The order tlion given to their agents was for “ teas of 
the best kind to the amount of 100 dollars.” But their instruc- 
tions were considerably exceeded, for the quantity imported in 
1678 was 4713 lb, a quantity which seems to have glutted the 
market for several years The annals of the Company record that, 
in February 1684, tlio dueetors wrote thus to Madras — In regard 
Llioa is grown to be a commodity here, and wo have occasion to 
make presents therein to our great friends at court, wo would have 
you to send us yearly five or six canisters of tlio very best and 
freshest thea." Until the Revolution no duty was laid on tea 
oilier than that levied on the infusion as sold 111 tlio coffee-houses. 

By 1 William and Mary c. 6, a duty of 6s. per lb and 5 per cent, 
on the valuo was imposed. For several years the quantities im- 
ported wore very small, and consisted exclusively of the finer sorts. 

| Tlio first direct purchase m China was made at Amoy, the teas 



previously obtained by the Company’s factors having been purchased 
in Madras and Surat, whither it was brought by Chinese junks 
after the expulsion of the British from Java. During the closing 
years of the century the amount brought over seems to have been, 
on. the average, about 20,000 tt a year. The instructions of 1700 
directed the supercargoes to send home 300 tubs of the finer green 
teas and 80 tubs of bohea. In 1703 orders were given for 
"75,000 lb. Single (green), 10,000 lb imperial, and 20,000 lb 
bohea. 55 The average price of tea at this period was 16s. per Tb. 

During the 100 years from 1710 to 1810 the aggregate sale of 
tea by the East India Company amounted to 750,219,016 H>, worth 
£129,804,595, of which 116,470,075 lb was re-exported. The duties 
during that century (excepting a period of eleven years, 1784—95, 
when they were only 121 per cent.) were excessive, amounting to 
about 200 per cent, on the value of common teas. The results of so 
enormous a tax were the creation of a gigantic smuggling trade, 
extensive adulteration of imported teas, and much fabrication of 
counterfeit tea within the country. Probably the duty-paid tea 
did not represent more than half what was consumed under the 
name of tea. The following table exhibits the principal facts con- 
nected with the trade during the period of the Company’s monopoly, 
which terminated on the 22d of April 1834, when the trade was 
thrown open to all, the prices quoted being those of good qualities 
in the Company’s warehouse or in bond : — 



Average Price per ib. 

Rates of Duty. 

Home Con- 
sumption, 
lb. 

172S 

1700 

1782 

1783 

1784 

1785 
178G 
1795 
1801 
1821 
1833 

[32/6 (duty included)] 

5 / congou; 9/10 hyson .... 

4/10 congou; 8/3 hyson... 
4/3 congou; 6/9 hyson.... | 
4/6 congou ; 7/1 liyson — 
3/9 congou; 6/4 Jiyson..., 
3/5 congou; 5/6 hyson.... 

3/ congou; 5/4 hyson ! 

2/1)1 congou; 4/2 liyson... 1 

4/ per lh, and £13, 18/71 X 

1/ per lb, and £43, 18/71 % 

1/1 £ per lb, and £55, 15/10 % 

£12 10/ pci' cent; 

1,493,020 

3,860,970 

6,202,257 

4,741,522 

10,150,700 

14,800,932 

15,851,747 

21,342,845 

23,730,150 

26,754,537 

31,829,020 

i 

£20 per cent 

£50 per cent,, £20 under 2/0.. J 
£100 and £96 per cent 


The progressive increase in the consumption of tea in the United 
Kingdom during 60 years from 1836 till 1886 is instructively shown 
in the accompanying diagram constructed by Messrs J. C. Sillurand 
Co., of London. The dotted lino represents the average monthly 
consumption in each year ; the fluctuations in price of good sound 
congou are traced by the black line; and the years in which reduced 
customs duty came into operation are indicated along the base. 
From 1860 onwards the amount of Indian tea entered for home 
consumption is shown in monthly average by a black column. 
This column brings out the remarkable fact that the Indian tea 
consumed in the United Kingdom in a year now exceeds the total 



consumption of all kinds in 1860, and is more than double tho 
whole quantity used fifty years ago. 

The following table shows the growth of the British tea trade 
for five years ending 1885 ; — 



India. 

Ceylon. 

Chinn. 

Hong 

Kong. 

Total 

Imports. 

Home Con- 
sumption, 

1881 

1882 

1883 

1884 

1885 

45.434,130 
63,576,690 
59,252,435 
G3, 208,309 
63,794,025 

171,676 
507,081 
2,005.310 
2,210,983 
l 4,242,244 

151,749,592 

142,706,457 

145,249,136 

134,297,091 

131,234,354 

10,445,758 

10,820,915 

10,803,695 

9,411,477 

8,353,829 

209,801,622 

210,603,133 

222,26*2,431 

213,877,759 

1 212,143,820 

160,225,011 

165,009,3.*)!) 

170,828,431 

175,090,875 

182,443,215 


The consumption of tea in the United Kingdom per head was in 
1840 1*22 ib, which increased in 1850 to 1*86 lb; in 1860 it 
reached 2-67 lb, in 1870 3 '81 lb, in 1880 4*06 lb, and now (1887) it 
is about 5 lb. 

Next to the United Kingdom, the greatest tea-importing nation 
is tho United States. Not- 
withstanding that tea lxas 
from 1873 been duty free 
(duty 25 cents per lb in 1870, 

17*72 in 1871, and 15 in 
1872), tho habit of tea 
drinking does not grow in 
America as it ia found to 
do in the British. Isles, as is 
shown by the accompanying 
table. Of the 72,104,956 Ib 
of tea imported into the 
United States in the year 
ended June 1885, 36,895,835 
lb was Chinese, 32,156,032 
came from Japan, and 
3, 540,148 lb came from England. Nearly 6,000,000 lb was re- 
exported, principally to Canada. 


Next to the English, tho Dutch are the greatest; consumers of tea 
outside of China ; and tho only other considerable tea-using nation 
is Russia. Tho following table gives the amount of tea imported 
in tho year 1884 by tho principal tea-drinking countries : — 


Russia. 

, 35,600,000 11) 

“» *43 lb per head. 

Holland 

. 3,900,000 ,, 

- *91 ,, 

Denmark 

820,000 ,, 

- *04 ,, 

New South Wales. 

8,437,081 ,, 

- 9*15 ,, 

Victoria. 

. 11,524,205 „ 

~ 11*99 „ 

South Australia 

. 2,229,903 ,, 

— 7*00 ,, 

Queensland 

. 2,767,277 ,, 

“ 8*7 S ,, 

Capo of Good Hope.. 

. 1,296,042 ,, 

- 5*00 „ 


By this table tho Australian colonists come out as tlm most 
invuterato tea-drinkers in the world. The quantity ruuomnl by 
Holland in 1884 was 2,250,000 lb loss than tlio imports of 1883, 
but the average of recent times has been 4,500,000 lb. 

The quantity consumed in China has been estimated as high res 
2000 millions of pounds annually, being at the rate of a little more 
than 5 lb per head of the population ; and, considering the tea- 
drinking habits of the people, the estimate is by no means extrava- 
gant. In this light it* may bo safe to affirm that the amount of 
tea used yearly throughout tho world roaches the gigantic total 
of 2500 millions of pounds. 

JUbliograpky. — TJio literature of tea is very copious Tmt much scattered. Tho 
following works may no named: — Jiontokoe, Traetat van het ejeeelfinste KruyU 
Thee, Tho Hague, 1079 ; Sylvastre Lufour, Trailds JYouvmux el Curious du V<r/J, 
du TM, el du Chocolat, 2d ed., Lyons, 1088 (translation of 1st edition by John 
Chamberlayne, London, 1080 : translations also in Spanish ana Latin) ; J. (J, 
Houssayo, Monographic du The, Paris, 1848 ; Robert Fortune, Three Yen re' 
Wandering* in China , London, 1847*, Id,, A Journey la the Tea Gauntries a/ 
China, London, 186*2; S. Ball, Tea Cultivation in China , London, 1848 s J. J. I... L. 
Jacobson, Handbook voor de Kultuur m Pdbrikatie van Thee, 8 vols. , 18UI ; 8. A. 
Schwarzkopf, jCie narkolitchm GenutsmiUtt! — i. Per Thee, Hallo, Win; Lima, -Col, 
E. Money, Cultivation and Mamfacture of Tea, 3d ed,, London, 1878; F, T. it. 
Leas, Young Tea Planter’s Companion, London, 1880, Sen also parliamentary 
papers and official publications of Indian Government ; Jour. Hoy, Asiatic Sue.; 
Jour. AgrU and Marti, Soc. of India-, Sloe, of Arts Journ,, <$rc, (J, PA.) 


Year ending 
SOfch June. 

lb entered for 
Consumption. 

Ter Hoad, 

1870 

40,812,189 

1*06 

1871 

46,972,788 

1-10 

1872 

34,224,494 

0*84 

1873 

106,423,570 

2*65 

1875 

04,708,079 

1*47 

1880 

72,159,260 

1*44 

1881 

81,949,796 

1*69 

1882 

79,030,854 

1*50 

1883 

70,771,225 

1*31 

1884 

65,774,234 

i 1*18 

1885 

69,820,172 

' 1*22 
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TEAK 1 may justly be called the most valuable of all 
known timbers. For use in tropical countries it has no 
equal, and for certain purposes it is preferable to other 
woods in temperate climates also. Its price is higher than 
that of any other timber, except mahogany. 2 Great efforts 
have been made to find substitutes, but no timber has been 
brought to market in sufficient quantities combining the 
many valuable qualities which teak possesses. 

The first good figure and description of the tree was 
given by Blieede. 3 The younger Linnaeus called it Tectona 
grandis. It is a large deciduous tree, of the natural order 
Verbenacess, with a tall straight stem, a spreading crown, 
the branchlets four-sided, with large quadrangular pith. 
It is a native of the two Indian peninsulas, and is also 



found in the Philippine Islands, Java, and other islands 
of the Malay Archipelago. In India proper its northern 
limit is 24° 40' on the west side of the Aravalli Hills, and 
in the centre near Jhansi, in 25° 30' FT. lat. In Burmali 
it extends to the Mogoung district, in lat. 25° 10'. In 
Bengal or Assam it is not indigenous, but plantations have 
been formed in Assam as far as the 27th parallel. In the 
Punjab it is grown in gardens to the 32d. 

Teak requires a tropical climate, and the most important 
forests are found in the moister districts of India, where 
during the summer months heavy rains are brought by 
the south-west monsoon, the winter months being rainless. 
In the interior of the Indian peninsula, where the mean 
annual rainfall is loss than 30 inches, no teak is found, 
and it thrives best with a mean animal fall of more than 50 

1 The Sanskrit name of teak is salsa, and it is certain that in India 
teak has ‘boon known and used largely for considerably mo re than 2000 
years. In Persia teak was used nearly 2000 years ago, and the town 
of Siraf on the Persian Gulf was entirely built of it. Sag is the name 
in Arabic and Persian ; and in Hindi, Mabratti, and the other modem 
languages derived from Sanskrit the tree is called sag, sagwtm. In the 
Dravidian languages the naino is idea, and the Portuguese, adopting 
this, called it tekti, teat, whence the English name. 

8 The rate in the London market since 1860 has fluctuated between 
£10 and £15 per load of SO cubic feet, 

8 llortus Malctbarictts, vol. iv. tab. 27, 1683. 
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I inches. The mean annual temperature which suits it best 
lies between 75° and 81° Fahr. Bear the coast the tree 
is absent, and the most valuable forests are on low hills 
up to 3000 feet. It grows on a great variety of soils, but 
there is one indispensable condition — perfect drainage or 
a dry subsoil. On level ground, with deep alluvial soil, 
teak does not often form regularly shaped stems, probably 
because the subsoil drainage is imperfect. 

During the dry season the tree is leafless ; in hot 
localities the leaves fall in January, but in moist places 
the tree remains green till March. At the end of the dry 
season, when the first monsoon rains fall, the fresh foliage 
comes out. The leaves, which stand opposite, are from I 
to 2 feet in length and from 6 to 12 inches in breadth. 
On coppice shoots the leaves are much larger, and not 
rarely from 2 to 3 feet long. In shape they somewhat 
resemble those of the tobacco plant, but their substance is 
hard and the surface rough. The small white flowers are 
very numerous, on large erect cross-branched panicles, 
which terminate the branches. They appear during the 
rains, generally in July and August, and the seed ripens in 
January and February. On the east side of the Indian 
peninsula, the teak flowers during the rains in October and 
November. In Java the forests axe leafless in September, 
while during March and April, after the rains have com- 
menced, they are clothed with foliage and the flowers open. 
During the rainy season the tree is readily recognized at a 
considerable distance by the whitish flower panicles, which 
overtop the green foliage, and during the dry season the 
feathery seed-bearing panicles distinguish it from all other 
trees. The small oily seeds are enclosed in a hard bony 
1-4 celled nut, which is surrounded by a thick covering, 
consisting of a dense felt of matted hairs. The fruit is 
enclosed by the enlarged membranous calyx, in appearance 
like an irregularly plaited or crumpled bladder. The tree 
seeds freely every year, but its spread by means of self- 
sown seed is impeded by the forest fires of the dry season, 
which in India generally occur in March and April, after 
the seeds have ripened and have partly fallen. Of the 
seeds which escape, numbers are washed down the hills 
by tlio first heavy rains of the monsoon. These collect 
in the valleys, and it is here that groups of seedlings and 
young trees are frequently found. A portion of the seed 
remains on the tree ; this falls gradually after the rains 
have- commenced, and thus escapes the fires of the hot 
season. The germination of the seed is slow and uncer- 
tain; a large amount of moisture is needed to saturate the 
spongy covering ; many seeds do not germinate until the 
second or third year, and many do not come up at all. 

The bark of the stem is about half an inch thick, grey or 
brownish grey, the sapwood white ; the heartwood of the 
green tree has a pleasant and strong aromatic fragrance and 
a beautiful golden-yellow colour, which on seasoning soon 
darkens into brown, mottled with darker streaks. The 
timber retains its aromatic fragrance to a great age. On 
a transverse section the wood is marked by large pores, 
which are more numerous and larger in the spring wood, 
or the inner belt of each annual ring, while they are less 
numerous and smaller in the autumn wood or outer belt, 
In this manner the growth of each successive year is 
marked in the wood, and the age of a tree may be 
determined by counting the annual rings. 

The principal value of teak timber for use in warm countries is 
its extraordinary durability. In India and in Burmah beams of 
the wood in good preservation are often found in buildings several 
centuries old, and instances are known of teak beams having^ lasted 
more than a thousand years. 4 Being one of the few Indian timbers 

4 In one of the oldest buildings among the ruins of the old city of 
Yijayanagar, on the banks of the Tungabhadra hi southern India, the 
superstructure is supported by planks of teakwood inches thick. 
These planks were examined in 1881 ; they were in a good state of 
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■winch are really durable, teak lias always been used for buildings, 
particularly foi temples, and in India it has been, the chief timber 
employed for shipbuilding, "When non commenced to be exten- 
sively used foi the last-named purpose, it was supposed that the 
demand for teak would deciea&e This, however, lias not been the 
case, for the wood is still very laigely used foi tlie backing of uon- 
clads and for decks ot laige vessels It is also used for tuinituie, 
for dooi and window frames, foi the construction of lailway car- 
riages, and for many other purposes White ants eat the sapwood, 
hut laiely attack the heaitwood of teak It is not, liowevei, pi oof 
against the borings of tlie teiedo, fiom whose attacks the teak piles 
of the whaives in the Rangoon uver have to be protected by a 
sheathing of metal 

Once seasoned, teak timber does not split, ciack, shrink, or 
alter its shape In these qualities it is supenor to most timbeis 
In contact with non, neither the non noi the teak suffers, and 
m this respect it is fai superior to oak It is not very haid, 
is easily woiked, and takes a beautiful polish It has gieat elas- 
ticity and stiength, and is not very heavy The aveiage weight 
of perfectly seasoned wood fluctuates between 38 and 46 lb per 
cubic foot 1 Its weight, tlieiefoie, is a little less than that of 
English oak Gicen teak timber, however, is heaviei than water, 
and unless thoroughly seasoned it cannot be floated In Burmali, 
theiefore, where the nvers arc used to float the timber to the sea- 
ports, a peculiar mode- of seasoning teak by giulkng lias been 
ractised fiom time immemorial Grid ling consists m making a 
eep circular out through baik and sap into the heaitwood, so as 
completely to sever communication between bark and sapwood 
above and below the cut In teak, as m oak and other trees With 
well-marked keartwood, the cu dilation of the sap only takes place 
in the sapwood, and the gu died tieo tlioiefoie dies after a few days 
if the operation has been effectually poifomied. But if oven tlio 
smallest band of sapwood is left connecting tlio outer layei's of 
wood above and below the girdle, the tieo is not killed, anu often 
leeovers completely The gn died tt ce is allowed to stand one or 
two years, and longer if a very laige-sized tiee Being exposed to 
tlie wind and to the action of the sun, the timber of a gudlod tiee 
seasons more rapidly and more completely than that of a tieo 
felled green The teak produced in tlio piesideucies of Madias 
and Bombay and m the Central Provinces 5s as a rule foiled gi eon, 
and even when diy it genet ally is a little lieaviei than the timber 
fiom Burmali 8 Foi a long tune to come, the liveis of Burmali 
and Siam will continue to afford the most convenient and most 
economical loutes for the tiansporfc of timber Indeed tho forests 
drained bv the Salwin and its feeders ate not likely over to be 
woiked otherwise than on the pieseut plan, nndoi 'winch tho logs 
are floated singly over the iapidfa and are caught and raftod lowei 
down, at the kyodan or lope sLation, 70 miles above Maulmnin. 

As already mentioned, toakwood contains an aiomatic oil, winch 
gives it a peculiaily pleasant smell and an oily surface when fresh 
cut. To this oil may piobably with justice bo ascribed its great 
durability In Burmah oil ifo extracted fiom tlio timber on a small 
scale, for medicinal purposes, by filling an earthen pot, winch is 
placed niveitecl upon anotliei, with chips of wood, and putting flio 
round it, upon which the oil runs down into tlio lower vessel 

According to the colour and texture of tlie wood, soveial vanetics 
of teak are distinguished m India, Burmah, and Java ; m the 
timber trade, however, these distinctions aro of no impoitance. 
Teak as well as other trees, when standing isolated, forms sido 
branches far down the stem, and the wood of such trees is more 
knotty and wavy, and generally heavier and darkei-colourod than 
the timber of tzees which have grown close together m a dense forest 
Apart fiom the mannei in which tho treo had grown up m tho 
foicst, soil, elevation, and climate, have a groat influence upon tho 
gram and tho mechanical qualities of teak as of other timbers 
Most of the larger logs brought to market have an irregular crack 
or hollow m the centre, which commences at the butt and often 
runs up a long way. Thaie is liitlo doubt that this is generally 
due to the action of tho fires, winch scoich and often destroy tlio 
bark of young trees. Such external injuries are apt to induce 
decay m tlio wood Moreover, most leak see tilings which come up 
naturally aio out down, to tho ground by the Arcs of the hot season ; 


preservation and showed tho peculiar stiucture of teak timber m a 
very maiked manuor. They had been m tlie building for 600 years 
{Indian Forester, vol. vn. p. 260), In tlie wall of a palace of tlie 
Persian kings near Baghdad, which was pillagod in tho 7th centuiy, 
two Americans found m 1811 pieces of Indian teak which weie 
perfectly sound (Oaseley, Travels in Various Countries of the Fast, 
vol, n. p, 280, note 67) In the old cave temples of Salsette and 
elsewhere in western India pieces of teak have been found in good 
preservation which must have been moie than 2000 years old. 

1 At 44 8 lb per cubic foot a load of 60 cubic feet weighs a ton 
(2240 lb), hence in the Burmah ports a ton of toak timber is taken as 
equivalent to a load of 60 cubic feet 

3 It has been erroneously stated that tho tieo m Burmah is tapped 
for its oil before felling. 
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some are killed, but many sprout again duung tlie lams, and this 
is generally repeated yeai after yeai, until a sapling is produced 
stiong enough to outlive the file Such saplings have a vciy large 
pith, which dues up, causing a hollow m the heail. Or a piece of 
the old shoot killed by the fiie is enclosed by the new wood, and 
this also is apt to give use to a hollow 

The leaves of the tealc tiee contain a icd dye, which in Malabai 
was foimeily used to dye silk and cotton ^Natives of Bui mah use 
the leaves as plates, to wrap up parcels, and for thatching 

In its youth tlie tree glows with extieme rapidity Two-yeat- 
old seedlings on good soil aie 5 to 10 leot high, and instances of 
more lapid growth are not uncommon In tlio plantations which 
have been made since 1866 in Buimah, the teak has on good soil 
attained an aveiage height of 60 feet in 16 yeais, with a gu Lli, 
breast high, of 19 inches This is betu een 1 6° and 18° N lnt , with 
a mean annual tempeiature of 78° F and a lamfall of 100 inches 
In the Buimah plantations it is estimated that tlio tiee Mill, 
under favourable circumstances, attain a dianietei of 24 inches 
(guth 72 inches) at the age of 80 Tmibei of that save ns market- 
able, but the timboi of tlio natural foicsts which is at picsont 
bi ought to maikot m Buimah has giown much moio slowly, tho 
cine! icason being tlio aunual foiest flics, which hauleu and nn- 
povetish tho soil In tlio natural forests ot Burmah and India 
teak timbei with a dianietei of 24 inches is never less than 100 ami 
often moio than 200 years old In futuie, tho timber giown m 
plantations and in foicsts under regular management may ho ex- 
pected to grow much faster , andtlietoi&no gioundfoi anticipating 
that lapidly grown timber will bo less valuable than that ot slow’’ 
growth, which is at present brought to market 

Like the other trees of tho ch y deciduous finest, teak does not 
attain any oxtraordinaiy size The trees aro not generally more 
than 100 to 150 feet high, even under tho most i’avmn able 
circumstances, and steins more than 100 feet to tho lirst branch 
aro not often found Exceptionally tall turns wmo moasiued m 
1861 m the Gvvaytluy foiest m Pegu, east of tho Sitang uver, on 
gneiss The steins had 106 to 114 foot to the first brunch, with a 
guth, at 6 feet off tho ground, liom 7 to 16 foot Larger guths, 
up to 25 feet, ate not uncommon 
Tlio teak treo does not usually form pure lores is. It is asso- 
ciated with bamboos and a groat variety of other tiers, winch ha\ o 
little maikot value, and, as a rule, tlmves best m such company. 
Ilenco in tlio plantations established m Bunnab, the objei l, him 
been to raise foicsts of teak mixed with bamboos and other tiers. 

Most of tho teak timber pioducod is consumed m India 
Tho produce of the magnificent foicsts of Tiataneoro, Cochin, 
tlie Madras presidency, Coorg, Mysoie, Bombay, Berar, tuitl tho 
Conlral Provinces is all so consumed. Formerly there was n 
! considerable export from tho polls of tho western roast,-- Malabar, 
ICanava, Surat, and Broach, — but tho country at present requires 
all tho toak wlucli its forests can produce ; indeed tlio demand is 
m excess of tho supply, and largo quantities aro imported irmn 
Buimah to Calcutta, Modi us, Bombay, and other Indian ports. 
Small quantities aro still exported fiom. the noils of tlm western 
coast to Atabia and tlio coast of Afffea. Tlio chief export is 
from Burmah, principally fiom Rangoon and Maul main. Of tho 
oilier teak-producing countries, Java oxports a little ; there liavo 
also boon oxports from Saigon , and sineo 1882 Bnnkolc has sent 
considerable quantities to Europe. But tho Burmah coast is thu 
chief source ot supply at present. Rangoon has fur a very long 
time boon an important plaou foi shipbuilding, leak being tho duet 
timber used: hotwoen 1786 and 1825 111 European vessels were 
built at Rangoon, aggregating 85,000 tons At the .same time 
timber was oxpoifcod, ami, when the place was taken by the Hutish 
in 3 862, tealc was tlio chief ai Lielo of export. Maulmnin boeiuuo 
British tcmtoiy at tho close of tlio first Burmoso war m 1820. At 
that time tho place was a largo Jisluug village, and it was mainly 
through tlio oxpoit of teak timber and tho shipbuilding Imdo 
that it attained its present importance. From 1829 to 1841 
upwards of 50,000 loads of teak timber wore exported, and, in 
addition, 68 vessels wore built during that period, aggregating 
15,680 tons, and estimated to have icquired for their conutruetiou 
24,000 loads of tealc timber. Tho forests from which Maulmnin 
first derived its supplies aro situated on the Attar an river, a feeder 
of tho Salwin. In 1836, however, timber began to come down 
from more distant forests, and in 1841 ono-iourtli only of tho 
supply waa brought from tho Atiaran forests. 

The incroaao m the export of timber from tho Burmah ports was 
slow at first, hut has gone on rapidly since Rangoon bmvmc a 
British port. Since that time tho timber brought to tho Burmah 
porta has come from the following sources; — '(1) from tho forests 
in the British coast provinces, Pegu and Tonasseriin ; (2) from tho 
forosts in tho former kingdom of Burmah, floated to Rangoon down 
tho Sitang and Irrawaddy rivers ; (3) from tho forests in. tho Shan 
states formerly tributary to Burmah, from the Rare mil country, 
and from Siam, which is all floated to Maulmain by the Salwin 
river. Since 1856 tho increase of the supply derived from those 
three sources lias been large, as will he apparent from the following 
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avei ages for the eight yeais 1S56-57 to 1863-64 and foi the two 
years 1883-Si and 18S4-S5 — 



nr>G-7 to 
lSt.3-1 

1881-4, 

18S4-5 

Horn tho Til ilisli const pi o\ incos, Tcgi! uruT Tonnssenm 
liom liimn.ih liy Siting anil Iiiuwiuldy livens 

1< i urn Slum stain, Iv uiuiu, and Siam, l>> Suliuu met 

Total supplies 

Expoits liy son 

Local consumption in 1 tun goon mid M.uilmiun 

Loads 
22,675 
6,810 
55, 101 

Loads 

41,228 

66,563 

153,751 

85,056 

271,642 

76,75.1 

8,213 

163,112 

121,450 


Of the quantities exported, between 38,000 and 65,000 loads 1 * lia\e 
gone beyond India during this period, the balance having been 
.sent to Calcutta, Bombay, and otliei Indian ports The quantities 
hero stated do not include the timber consumed m Upper Bxumah, 
1101 that hi ought iiom the foiests chained by the Menam and 
Mokhong livers on the east side of the Indo-Chinese Peninsula, nor 
the teak produced m Java and the other islands of the Malay 
Aichipolago, and m the extensive foies ts of the -western peninsula 
of India No data aie yet available foi a piecise estimate ; hut 
the total amount yielded by these foiests, and consumed locally or 
exported, appears to ho not less than 500,000 loads or ions a year 
In British India a huge poition of the teak- producing tracts 
have since 1856 bcou placed nuclei eonseivancy management, and 
snmlai nioasui es will doubtless ho extended to the foiests in 
Uppei Burrnah, now annexed to the British empire, as well as to 
the forests of the luudatnry native states In Butish India, the 
aioa of state forests denial cated m older to bo peimauenlly con- 
served 3 was in 1S85 (m lound liguies) 38,000 squaio miles, and 
tho teak- producing tiacts included m this aioa may ho estimated 
to covet about 12,000 squaro miles, or 7,680,000 acios. Large 
additions will be made to tins area, especially in Uppei Buimali. 
Of teak plantations, 12,000 acios liavo been foimed m Burundi, 
503 acies in Comg, 3136 at Nilambur m Malabai, and about 2000 
aoies in other distnets There aic good grounds foi estimating 
the fntiuo yield ot plantations at the rato of 50 cubic lect (one 
ton) per acre annually The liatuial foiests wall, m then piesent 
unpoveushed cruulitinu, not furnish nioiethun one cubic foot per 
acre annually, but, as piotoetiou against Jho is giadunlly extend- 
ing, tbo piopoitum ol teak is ovuiywhcuo being increased by cultmal 
opemtioiiH m the foiests, and the olleet ot these mea sines will 
eventually maiulnst ihseli by a eonsnleiable meioaso in the yield 
In their present condition, tho natural forests demarcated m India 
up to 1887 may be expected to yield 150,000 tons a year, while 
tho produce oi the plantations will eventually add 18,000 tons 
more. Tho teak foiests m Java wore sun eyed m 1871, and their 
area was found to be 2280 sqrraio miles, while tbo plantations m 
that island in 1880 amounted to 21,710 acres Those figures will 
serve to show that, if the system commenced in India aud Java 
rs maintained, thoio is no leason to apprehend a diminution of 
tho teak supply. (JD Bit ) 

TEAL (Old English Tele), a word of uncertain origin, 
but doubtless cognate with llio Dutch Titling (foimcrly 
Tulingh and Tali ugh ), and this appaiently with tho Scandi- 
navian Altdutg-And (Brunuich, Ormlhol. M or cults, p. 18) 
and Ailing , which it seems impossible not to connect with 
tho Scottish A l tnlo or Atteul, to bo found m many old 
rocords, though this last word (liowovcr it be spelt) is 
generally used m conjunction with Teal, as if to mean a 
different kind of bird j and common tators have shewn a 
marvellous ineptitude in surmising what that bird was. 

Tho Teal is the Anas crccca of Lnnuuus, and the smallest of tho 
European Anutiihv, ns well as one of tho most abundant andhighly 
esteemed for tho lubln. It bleeds in many parts of tho Bntibh 
Islands, making its nest m phu-us very like thoso chosen by tho 
"Wild Buck, A Imcav ; but there is no doubt that by far tho greater 
number of those that arc taken in decoys, or are shot, during tlio 
autumn and winter aro of foreign ougni. While tho female pre- 
sents tho usual, inconspicuous mottled plumage of the samo sox m 
most species of Analmw , tho male is <mo of tho handsomest of Ins 
kind. Ills deep chestnut head aud throat aro diversified on cither 
side by a lino oi' buif, which, springing liom tho gape, runs upward 
to tho cyo, m limit of which it foi ms a folk, one prong passing 
backward above and tho othor below, enclosing a dark glossy-green 
patch, and both losing tbomsolves m the olongated feathers ox the 


1 Of the teak exported to foreign countries from India in 1883-84, 
27,866 tons went to Great Britain, 8594 tons to Egypt, 2066 tons to 
Ceylon, 1984 tons to Japan, aud 1823 tons to the Cape of Good Hope. 
The total quantity exported was 46,471 tons 

a Not including 16,000 square miles of second class reserves in the 

Central Provinces. 
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limd-head and nape The hack and sides of the body appear to be 
giey, an effect pioduced by delicate tran&veise pencillnigs ol black on 
a dull wdnte giound The outei lanceolate scapulais have one-half 
of then webs puie white, fonnmg a conspicuous stripe along the 
side of the hack The breast is ot a pale salmon oi peach-blossom 
colour, each feathei m front heaung a roundish claik spot, hut 
these spots lessen nr numbei and size lowei down, and tiie waim 
tint passes into wdnte on the belly The tail-coveits above and 
below aro velvety black, but those at the side aie pale oiange 
The Teal inhabits almost the whole of Em ope and Asia, — fiom 
Iceland to Japan, — m wmtoi visiting Northern Afnca and India 
It occasionally occurs on the western slioies of the Atlantic, hut 
its place in Noith Amenca is taken by its representative, A 
cm ohnensis, the male of which is easily to he recognized by the 
absence of the upper buff line on the side of the head and of the 
white scapular stupe, while he picsents a whitish ciescentic bar 
on the sides of the lowei neck just in front of the wings 

Species moie or less allied to these two aie found in 
most other parts of the world, and among such species are 
some (for instance, the A. gibberi/rons of the Australian 
Itogion and the A eatoni of Kerguelen Island) m which 
the male wears almost the same inconspicuous plumage as 
the female But the deteinunation of the birds which 
should be technically considered “ Teals, ” and belong 
to the subgenus JVettium (generally misspelt EetHon), as 
distinguished fiom other groups of Anatinas, is a task not 
yet successfully attempted, and much confusion has been 
caused by associating with them such species as the 
Garganey (vol x p 80) and its allies of the group Quer* 
quedula. Otheis again have not yet been discriminated 
fiom tho Wigeons (g v ), the Pintail-Ducks, Dafila , or 
even from the typical form of Anas (cf. Duck, vol vn, p 
505), into each of which subgenera the Teals, Nettmm, 
seem to pass without any great biealc. In ordinary talk 
“ Teal ” seems to stand for any Duck-like bud of small 
sizo, and m that sense the word is often applied to the 
membeis of tho genus Eetiopus, though systematises will 
have it that they are properly Geese In the same loose 
sense the word is often applied to tho two most beautiful 
of the Family Anatidee, belonging to the genus JEx 
(commonly misspelt Aix) — the Carolina Duck of North 
America, AES. sponsa (not to be confounded with the above- 
named Anus carolinensis or Nettiv/m cctrohnense), and the 
Mandarin-Duck of China, JE. galenculata Hardly less 
showy than these are the two species of the subgenus 
Eunetta, — the Falcated Duck, JE falcata , and tho Baikal 
Teal, E formosa , — both from eastern Asia, but occasionally 
appearing m Europe, Some British authors have lefened 
to tho latter of these well-marked species certain Ducks that 
from time to time occur, but they are doubtless hybrids, 
though the secret of their parentage may be unknown ; and 
m this way a so-called Bimaculated Duck, Anas bimaculata , 
was for many years erroneously admitted as a good species 
to the British list, but of late this has been properly 
discarded (a it) 

TECHNICAL EDUCATION. The special education, 
the object of which is to tiain persons m the arts and 
sciences that underlie the practice of some trade or pro- 
fession, is technical education. Schools in which this 
training is provided are known as technical schools In 
its widest sense, technical education embraces all kinds of 
instruction that have direct reference to the career a person 
is following or preparing to follow, bnt it is usual and 
convenient to restrict the term to the special training 
which helps to qualify a person to engage m some branch 
of productive industry. This education may consist of 
the explanation of tho processes concerned m production, 
or of instruction in art or science in its relation to in- 
dustry, but it may also include the acquisition of the 
manual skill which production necessitates. The term 
technical, as applied to education, arose from the necessity 
of finding a word to indicate the special training which 
was needed m consequence of the altered conditions of 
XXIII. — 14 
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production during the present century. Whilst the changed 
conditions of production, consequent mainly on the appli- 
cation of steam power to machinery, demanded a special 
training for those who were to be engaged m produc- 
tive mdustiy, the pievalent system of education was not 
adapted to the requnements of these persons, and schools 
were wanted m which the necessary instruction could 
he obtained Other cncumstances lesultmg mainly fiom 
the application of steam power to machinery have rendered 
technical education necessary Pioduction on a large 
scale led to a gieat extension of the principle of the 
division of labour, in consequence of -which it was found 
economical to keep a man constantly engaged at the same 
kind of work, since the more he practised it the quicker 
and more skilful he became Thus employed, the workman 
learned little oi nothing of the process of the manufacture 
at which he assisted, or of othei departments of the work 
than the particular one in which he was engaged, and his 
only opportunity of acquiring such knowledge was out- 
side the workshop or factory m a technical school. The 
economy effected by the division of labour led to the 
extension of the principle to other industries than those m 
which machinery is largely employed Theie aie many 
trades m which manual skill is as necessary now as ever, but 
even in these the methods of instruction prevailing under 
the system of apprenticeship are now almost obsolete 
In many industiies, including trades m which machinery 
is not as yet extensively employed, production on a large 
scale has mci eased the demand for unskilled labom, 
numbers of hands being lequired to prepare the work 
to be finished by a few artisans. Rapidity of execution 
is attained by keeping a workman at the same work, 
which after a time he succeeds m mechanically perform- 
ing, and continues to do until some machine is invented 
to take his place In most tiades, as formeily piactised, 
the master employed a few apprentices who assisted him 
m his work, and who learnt from lnm to understand tlio 
details of their craft, so that, when the tcim of then appren- 
ticeship was over, they were competent to practise as 
journeymen. But now the master has neither timo nor 
opportunity to instruct young lads, and tlio old 1 elation 
of master and apprentice is changed into that of capitalist 
and workman In consequence of these altered relations 
between employer and employed, thoro is an acknowledged 
want of properly trained workmen in a number of trades 
m which skilful hand work is still needed , and in these 
trades a demand lias anseil for technical schools, or some 
other substitute for apprenticeship, as a moans of suit 
ably training workmen and foremen. The ovor-mci cas- 
ing competition in production has led to the employment, 
in many trados, of childien to do work of a mechanical 
land requiring little skill; but, whilst thus employed, 
these young pcoplo have little opportunity of learning those 
parts of their trade m which skill and special knowledge 
are needed , and when thoy are grown up, and seek higher 
wages, they arc dismissed to make room for other children. 
Numbers of young men are thus thrown upon the labour 
market, competent to do nothing more than children's 
work, and to earn children’s wages, and knowing no trade 
to which they can apply their hands. To remedy this, 
by ci eating some substitute for the old apprenticeship, is 
one of the objects of a system of technical education 

A completo system of technical education should provide 
necessary instruction for the different classes of persons 
engaged m productive industry. It is usual to divide 
these persons into throe classes : — (1) workmen or journey- 
men ; (2) foremen or ovorseers ; (3) managers or masters. 

The indnstrios in which they are employed may bo 
grouped under four heads (1) thoso involving the use of 
extensive machinery, such as iron and steel manufacture, 


EDUCATION 

machine making, the textile industries, and some of the 
chemical tiades, (2) those which mainly lcquue tlio use 
of hand tools, as cabinet-making, buck-work, plumbing, 
and tailoring , (3) those depending on artistic skill, as w ood. 
and stone carving, metal-chasing, decoiative work, and 
industrial designing geneially ; (4) agucullmc in all its 
bianclies These mdustnes will be referred to as manu- 
factures, handicrafts, ait mdustnes, and agriculture Tlio 
foiegoing classification comprises gioups which necessarily, 
to some extent, overlap one another Evoiy factoiy con- 
tains a carpenter’s and smith’s shop, and handicraftsmen 
of group (2) are required m evciy manufacturing concern 
Whilst the mdustnes m which hand labom is exclusively 
employed are becoming fewer and fewei, there aio many 
tiades which, owing to the frequent invention of laboui- 
savmg appliances, are passing giadually fiom the class of 
handiciafts to that of manufactures In these tiades, of 
which watch and clock making and boot and shoo making 
maybe taken as examples, there is still a demand for goods 
largely if not entirely produced by hand work In such 
tiades, owing to the absence of facilities for instruction m 
the ordinary shops, there is a want of skilled hand labour 
which there is an mci easing difficulty m satisfying, and to 
supply this want technical schools of different lands have 
been established. Then, again, there are many branches 
of manufacturing mdustiy which greatly depend for their 
success upon the designer’s ait, and it is necessary that the 
industrial dosignei should possess a knowledge of the pio- 
cesses of the manufacture m which Ins designs will be 
utilized, as well as of the properties and capabilities of the 
material to which they will be applied Indeed, it is the 
possession of this knowledge which mainly distinguishes 
the industrial designer fiom the ordinary artist. To 
determine the best training for such designers is ono of 
the problems of technical education Theie aro ninny 
trados, too, m which the handicraftsman and the designer 
should bo united This is the case in such industries 
as wood-engraving, metal-cliasmg, and silversmith’s work. 
In these and other tiades the true artisan is the artist 
and handicraftsman combined. 

In order to reconcile some of tlio different views which 
aro hold as to the objects of technical education, it is 
necessary to keep m mind the broad distinction, above 
reforrod to, between tlio conditions of production on a 
largo scale, as in thoso industries in which goods are manu- 
factured by tlio use of extensive labour-saving machinery, 
and m those trados in which hand work is chiefly em- 
ployed. Much of the diversity of opinion regarding the 
objects of technical education is duo to the difference 
of standpoint from which the problem is regarded. The 
volume of tlio trade and commerce of Britain depends 
mainly on tlio progress of its manufacturing industries. 
It is thoso which chiefly affect the exports and imports. 
The aim o£ manufacturers is to produce cheaper and better 
goods than can lie produced by other manufacturers at 
homo or abroad ; and technical education is valuable to 
them, in so far as it enables them to do so. But the 
artisan engaged in hand industries looks to technical 
education lor the means by which he may acquire a know- 
ledge of the principles of his trade, which the absence of 
the system of apprenticeship provonts him from acquiring 
in the shop. Hence the artisan and the manufacturer 
approach the consideration of the question from different 
sides. To the spinner or weaver who almost exclusively 
employs women to tend his machinery, or to the manu- 
facturing chemist whoso workpeople are little more than 
labourers employed m carrying to and fro materials, 
knowing little or nothing of the scientific principles under- 
lying tlio complicated processes in which they are engaged, 
the technical education of the workpeople may seem to 



TECHNICAL 

be a matter of little moment What such manufacturers 
lequiro aie the services of a few skilled engineers, aitistic 
designcis, oi scientific chemists. Fiom the manufacturers 
point of view, therefore, technical instruction is not so 
much needed foi the hands he employs m his work as for 
the heads that direct it But m tiades m which machi- 
nery plays a subsidiary part, technical teaching supplies 
the place of that instruction which, m former times, the 
master gave to his apprentice, and the workman looks 
to it to supply him with the knowledge of the principles 
and practice of Ins trade, on the acquisition of which his 
individual success greatly depends In the former class 
of industries, technical education is needed mainly for 
the training of managers , m the latter, for the training 
of workmen. Hence has arisen a double cry, — for the 
teaching of ait and of the higher blanches of science, 
with a view to tlieir application to manufacturing mdustiy, 
and for the teaching of trades, and of the scientific facts 
which help to explain the processes and methods con- 
nected with the practice of these trades This double cry 
has led to the establishment of technical universities and 
of trade schools 

Owing to the conditions under which manufacturing 
mdustiy is now earned on, it is difficult to select com- 
petent foremen from the rank and file of the workmen 
The ordinal y hands gam a very limited and circumscubed 
acquaintance with the details of the manufacture m which 
they are engaged, and have little opportunity of acquiring 
that general knowledge of various departments of work, 
and of the structuro of the machinery in use, which is 
essential to tlio foreman or overseer It is m evening 
technical classes that this supplementary instruction, 
which it is the "workman’s intei ost to acquire and the 
master’s to encourage, can be obtained. The history of 
invention shows liow frequently mipoitant improvements 
in machinery are made by the workman or minder m 
charge of it, and adds weight to the arguments already 
adduced for giving technical instruction to persons of all 
grades employed m manufacturing industry. To these 
advantages of technical education, as affecting the work- 
men themselves as well as tlio progress of the industry in 
which they are engaged, must be added the general im- 
provement in the character of the work produced, resulting 
from the supouor and better-trained intelligence of those 
who have had tlio benefit of such instruction 

In oidor that the different classes of peisons who aio to 
bo engaged in productive industry may receive a fitting 
preparatory training, the progiammo of elementary and. 
secondary as well as of tlio higher education must bo 
organized with reference to tlieir special requirements. If 
the demand fortochnical instruction is to bo fully satisfied, 
a groat part of our existing system of education must bo 
reconstructed, and tlio training provided m our several 
schools must bo made a more fitting preparation for indus- 
trial work than it is at present. 

Schools in which tho course of instruction is not special- 
ized with a view to ■ any particular industry, but is so 
arranged as to form a goneral preparation for manufac- 
turing or other trade pursuits, are often spoken of as 
professional, technical, or trade schools j but such schools 
must bo distinguished from apprenticeship schools, the 
objoct of which is to teach trades Of the former class 
of schools tlioro are excellent oxamplos in tho different 
countries of Europe as well as in the United States, and 
some fow have recently boon established m the United 
Kingdom. Of tho latter class the best examples are 
found in Franco and Austria. The study of these schools, 
and of the moans of jiroviding fitting education for the 
different classes of producers, may bo simplified by a state- 
ment of the following propositions — 
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1 The ordinary education of all persons who are likely 
to be engaged m pioductive industry should be determined 
by the general requirements of their future woik This 
proposition affects the curriculum of all schools m which 
different classes of producers are to be trained, ie , of 
pumaiy, secondary, and higher schools, and involves the 
consideration of the extent to which, m such schools, 
modern languages, science, drawing, and manual instruc- 
tion should take the place of literaiy and classical studies 

2 Special schools or classes should be established (a) 
for instruction m art, and m those sciences which serve 
to explain the processes of pioductive industry, including 
agriculture, manufactures, and engineering, ( b ) for instruc- 
tion m the application of art and science to these depart- 
ments of industry, and (c) for the teaching of. and in 
certain cases for practice in, various handicrafts or trades 

3 The special schools should be adapted to the require- 
ments of the different giades of workers, and to the 
different kinds of work in which they are or aie likely to 
be engaged 

A survey of the technical schools in different countues 
shows how these diffeient requirements are met Owing 
to the complexity of the problem, a complete or an ideal 
system of technical education is nowhere to be found 
Schools have been established to meet local and present 
wants, and the greatest variety exists m the attempts that 
have been made to establish schools m accordance with the 
foregoing propositions 

1 Workman — Many attempts have been made to provide a 
substitute for appienticeslnp, but hitherto with no gieat success 
Two classes of woikpeople have to be considered — (1) those engaged 
in manufacturing mdustues, and (2) those engaged m haudieiaft 
mdustues Tho education of all classes of woikpeople begins m 
tho public elementary schools , and, m view ot the tutrne occupa- 
tion ot the children, it may bo taken foi gi anted that pumaiy 
instruction should he piactical, and should include drawing and 
elemental y science, with some amount ol manual training for boys, 
and with noedlowoik, coolceiy, and domestic economy for girls 
In nearly every country of Euiope, and in the United States, 
prnnaiy instruction includes drawing, m addition to loading, 
wilting, and reckoning In England this is not yet the case, 
drawing being taught m very few schools outside of the jurisdiction 
of the London school boaid In Prance, Belgium, Holland, and 
Sweden handicraft mstuiction is genoially included m the cur- 
liculum of elementary schools Eudimentai y science is also taught 
m ncaily all tho primary schools of Euiope Modelling is taught 
both to boys and gills in many Continental schools , and m 
Sweden “ slojd,” oi elemcntaiy woodwork, m winch simple and 
useful articles are constructed with the fewest possible tools, is 
taught with considerable success to children of both sexes 
I In Germany and Switzerland there exists an excellent system 
of evening continuation schools, known as Foi Lbilditngs- or Et qanz- 
ung? Schulen, in which the instruction of the children who leave 
school before fourteen, aud of those who leave at that age, is con- 
tinued In most of these schools drawing is taught with special 
reference to local industries In England an attempt is being 
made to attract children, to evening schools by means of lecveativo 
classes. These classes are intended to continue the child’s general 
education, and to supplement it by some amount of piactical 
teaching between the time that he leaves the elementary school 
and is prepared to take advantage of evening technical instruction 
Tho training of most workpeople, and of nearly all those who are 
engaged m manufacturing industry, consists of — (1) primary teach- 
ing in elementary schools , (2) piactico in tho factory oi shop j (3) 
evening technical instruction. 

In all the principal towns throughout Europe evening classes 
have been established for teaching drawing, painting, and. design- 
ing, and the dements of scienco m thou application to special 
industries. On the Continent these classes are mainly supported 
by the municipalities, by the chambers of commeice, by industrial 
or trade societies, by county boards, and m some cases by the fees 
of the pupils They receive little or no support from tho state 
They are well attended by woikpeople of all grades, who arc en- 
couraged by their employers to profit by these opportunities of 
instruction. In England evening technical instruction is more 
systematically organized than m any other country. It is under 
tho direction of the committee of the council of education known 
as tho Science and Art Department, and of the City and Guilds of 
London Institute for the advancement of technical education, an 
institute founded and supported by the corporation and by a large 



108 TECHNICAL 

number of the lively companies of London The depaitment 
encouiages instruction m puie science and m ai 1 , the institute 
m the application of science, and to some extent of ait also, to 
diffcient tiades 

Both the department and the institute make grants on behalf of 
piopeily registeied teaclieis on the results of the examination of 
then pupils The dnectoiy of the depaitment contains a detailed 
syllabus of the twenty-five dilTeient subjects on the teaching of 
which grants aie paid, and in the progianinie of the institute are 
found syllabuses of mstiuction m the technology of fifty difleient 
trade subjects In the evening classes oiganued hy the depart- 
ment, as well as in those m connexion with the institute, the 
woilunan or foieman engaged in any manufacturing mdustiy has 
the opportunity, by payment of a very small fee, of studying 
ait in all its blanches, science theoretically and piactically, and 
tlie technology of any paitieulai mdustiy Provided Ins eaily 
education enables him to take advantage of this mstiuction, no 
better system has been suggested of enabling woikmen, whilst 
earning wages at an eaily age, to acquue manual skill by continuous 
practice, ancl at the same time to gain a knowledge of the pnnciples 
of science connected with then work and explanatory of the pro- 
cesses of the manufactuie m which they aie engaged 

For those engaged m handiei alt tiades this evening mstiuction 
is equally valuable, and m many paits of Euiopo tlicie exist 
evening tiade schools in which the workman is able to supplement 
the “ sectional” piactice he acquncs in the shop by moie geneial 
piactico m otlioi blanches of Ins tiacle In Vienna, for example, 
and m othei parts of Austria, theie aie found piactical evening 
classes foi caipentei s, tumors, joiners, metal woikeis, and others, 
ancl siimlai classes, somo of which aie subsidised by the City 
and Guilds Institute, have i ecently been established m England 
Thioughout Euiopo schools foi woavmg, with practical work at 
the loom and pattern designing, have existed foi many yeais 

To piovido a training moie like the old system of appi enticoslnp, 
schools have been established m many parts of Europe which aie 
known as professional, tiade, or apprenticeship schools ( ecoles pi'o- 
fcssioneiles, Scales clcs cqiprentis, Fuchschulcn ) The object is to 

tiani woikmen , and the pupils, aftei completing their com so of 
mstiuction m such a school, are supposed to have learnt a tiade 
The school is the substitute for the shop In such a school the 
pupils have the advantage of being taught their trade systemati- 
cally ancl leisurely, and pioduction is made subsidiary to instruc- 
tion Under such an artificial sj stem of piocluctiou, the pupil is 
loss likely to aetpuro excellence of w oikmansliip and smai tness of 
habit than m the meicantilo shop, undei the strain of seveio com- 
petition. Moreovci, the cost of maintenance of those schools 
renders it impossible to look to thorn as a geneial substitute for 
apprenticeship By sondmg into the Inborn ninikct, however, a 
few highly-trained w-oikmon, wlio are absorbed m vanous works 
and exert a beneficial influence oil other woikmen, tlicso schools 
seivo a useful pm pose Schools of this kind have been tried with 

moie or less success m different counlnes In Pans there is ilia 
well-known Ueola Diderot for the tiannng of mechanics, fitleis, 
smiths, &c , and similar schools have been established in other 
arts of Franco. A fuimture-liado school of the same category 
as lecently been opened m Pans, and for many years a society of 
Christian Biethren have directed a laigo school m winch several 
different trades have been taught In tins establishment, situated 
m the Hue Yaugirard, all the scculai and general mstiuction is 
given gratuitously hy the brothers, and m tlio seveial shops 
attached to the school skilled workmen aro employed, who in- 
struct the pupil appi entices, and utilize their labour Tins 
system combines many of the advantages of shop) woik and school 
work, hut it depends financially l'oi its success upon the loligious 
spirit which actuates its promolois and supporters. The Artane 
school, near Dublin, is conducted on somewhat similar principles, 
but is intended for a low-er class of clnldion. In Austria, particu- 
larly m the lural districts, thorn are numeious schools for tlio 
tiannng of cai pouters, joiners, turneis, cabinetmakers, woikcrs in. 
stone and marble, m silver and other metals, &c Schools of ilia 
same class aie found in Goimany, Italy, and elsewhere. It is only 
in certain cases, however, that apprenticeship schools can bo said 
to satisfactorily answei tlio purpose for which they have been 
established Where a new mdustiy, especially in rural districts, 
has to he created ; where decaying industries need to ho revived , 
whore maclnnoiy is superseding hand work, and, owing lo tlio 
demands for ordinary hands, theie is a dearth of skilled workmen ; 
where through tlio effects of competition and other causes the trade 
is carried on under conditions m which competent workmen cannot 
he proporly trained m the ordinary shop, — in those cases, and in 
various art industries, an appienticcship school may prove to bo 
the best means of training workmen, and of advancing particular 
trades Generally, an apprenticeship school should be looked upon 
as a temporary expedient, as a form of relief applied at tlio birth 
or during any temporary depression of a particular industry. The 
proper training school for workmen is the factory or shop. 

2. Foremen . — The foreman must bo familiar with the various 
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blanches of woik he is to oveilook, and the training which the 
workman leceives in the factory oi shop afioids him hut scanty 
opportunities of obtaining this geneial knowledge The foieman 
needs also a gencially supcnoi education How then aie foiemen 
to be tiamed 2 The pioblem is somewhat easier than that of train- 
ing woikmen, because the numboi lequnod is fewei The vanety 
of schools in Euiopo devoted to tins pui pose is veiy gicat Theie 
aie tlnee distinct ways m which foremen aie being tiamed 

(а) The evening technical classes in Biitam and on the Continent 
offei to ambitious woikmen an opportunity of acquiring a know- 
ledge of otliei departments of tlie tiade than those m winch they 
aie engaged, as well as of the scientific pnnciples underlying then 
woik These classes seivo the double puiposo of improving tlio 
workpeople and of alloidmg a means of discovering those who aie 
best htted to occupy higher posts 

(б) Special schools have been established foi tlio tiaming of fore- 
men Theie aie many trade schools oi tins land m winch selected 
boys aie lcceived aftei leaving the elementary school The best 
know n aie those at Chalons, Aix, Nevers, Angeis, and Lille in 
Fiance These schools aio intended ior the training of ioiumon in 
engineering tiades They aro state institutions, m which practical 
mechanical woik m tlio shops is supplemented by theoretical 
instruction. The fust of those schools was founded m 1803. Tlio 
couiso lasts three yeais, and the numboi of students m each school 
must not exceed tlnee bundled The studonts spend fiom six to 
seven hours a day in the workshop, and aio trained as fitters, 
foundois, smiths, and pattern-makers As in all such schools, 
saleable goods aio pioducod, but, as production is subordinated to 
instruction, the school does not bind itself to deliver work at a 
given date, and tliexefoio does not compete with any in anulac tilling 
establishment The students on leaving tho.se schools aro com- 
petent at once to undoitako the duties of foremen, managers, or 
diaughtsmon At Komotau, Steyi, Klagonfurt, Forlaeli, anil many 
other places schools liavo been established on somewhat similar 
pnnciples. In Geimauy there aie special schools for the tunning 
of foiemen m the building tiade, which aio chiefly fiequonted in 
the winter, and numerous schools aro found m all parts of tlio 
Continent for the tiammg of wmveis, At Wiuteithui m Switzer- 
land a school lias been established tlio mam puiposo of winch is 
the tiammg of foiemen. In Italy theie aio numerous technical 
institutes, the object of which is to tiam young men for inter- 
mediate po &ls 1U mdusliial w'oiks In the United States the 
manual training schools, tlie number of wlueli is rapidly increasing, 
have somewhat sinnlai objects In London, the Finsbury technical 
college of the Oity and Guilds of Loudon Institute has a day do- 
paitment, the mam purpose of which is the induing of youths ns 
ioremon, works mauageis, &e 5 but 111 this school, as well as in 
thoso last mentioned, the eliaiacter of the instruction deviates 
considerably fiom that given in Fionoh schools, and aims rather at 
preparing youths to learn, than at teaching them, their trade. 

(e) A timd method adopted for the training of foiemen is Iry en- 
couraging selected clnldion of the ordinary elementary schools to 
continue tlioir education m schools of a higher grade ol a technical 
character It is thought that, by developing to a higher degree 
tlio intelligence and skill of thoso children who show aptitude for 
scientific and practical woik, they will ho able, when they enter 
tlio shop, to learn their trado more quickly and morn thtnouglilv, 
and to acquire that general knowledge of their work, and to exhibit, 
thoso special aptitudes, which may qualify them for the position 
of foieman or manager. The education given m these schools, 
although having direct lefeicnco Lo the futuio career of the pupil, 
is disciplinary m character, and consists of the subjects of primary 
instruction further pursued, — of drawing, modelling, sen-nee, 
mathematics, and manual exercises. Tlio eumoulum is varied lo 
some extent according to local u-qiuromeuls, the technology of lliu 
slaplo industries forming 111 many cases part of the instruction, 
Such schools, under vaued forms, have been established in most 
Continental countries, somo of the best examples of them being 
found in Fiuis, Lyons, lthenns, Itouen, and m olhor towns of 
Frunco Tho want of similar schools m Britain has been frequently 
pointed out. O110 of the oldest of thoso schools is the Ecolo 
JVlartimine at Lj 011s. The school was founded in 1820 by a bequest 
from Major Genei’al Martin, who had fought against tho English 
under Tippoo Saliib In this school, m which the education is 
gratuitous, as m nearly all the higher elementary schools of Fiance, 
instruction is given in drawing, modelling, chemistry, moehnnies, 
and physics, in the working ol wood and non, and in German and 
English in addition to tho subjects of an ordinary school education. 
Surveying is also taught to some of tho pupils, and tho instruction 
generally is of a very practical diameter, Tho studonts visit fac- 
tories under the guidance of the masters, and on their return they 
wnto out full descriptions of tlicir visits. Tho school hours aro from 
seven till eleven m tlie morning and from one till seven in tho 
afternoon, Tho hoys from this school rapidly obtain places in tho 
commercial and industrial houses of Lyons, and many of them, 
after a tunc, succeed in obtaining high positions. A very similar 
school, on more modern lines, has been established at Hheima, and 
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is accommodated m a building especially adapted to the puipose 
In tins school msti action is dnectecl towaids the staple mdustnes 
of the distuct, namely, weaving, dyeing, and cngineeung Theie 
are many othei similar schools m Fiance, the object of which is to 
give the clnldien of aitisans and small shopheepeis a higliei piacti- 
cal education in oidei to fit them to occupy the posts of foiemen, 
oveiseois, and supenor eleiks m nianufactuung and coimneicial 
firms A laigo numbei of pool childien showing talent aie 
selected fiom the primary schools and leceive scholai ships , and 
the objection sometimes vuged against the establishment of higliei 
elementary schools, — that the better classes only aie able to 
benefit by them — is thus obviated In Germany the ical-schools 
m which Latin is not taught, known as OJmclatevti Realschulcn, 
liavo very nearly the same objects as the higher elementary schools 
of Fiance The instruction in these Geiman schools is not yet so 
piactical as m the schools of Fiance Diawmg is always well 
taught, and the schools geneially contain good chemical laboia- 
tones, as well as collections of physical appaiatus and museums 
Fiom the clnldien of these schools the lanks of foiemen aie largely 
recruited They leceive no special trade instruction, hut the 
general tiammg is so arranged as to qualify them for higliei posts 
m industrial works The cost of tins higher education seldom 
exceeds £3 per annum In Bavana it is two shillings a month 
In most of these schools, as well as in the chief intermediate com- 
mercial schools, the exit certificate exempts a lad fiom two of the 
tlneo years’ compulsory militaiy service, and this legulation, to 
which nothing conesponds m England, is an incentive to parents 
to allow their clnldien to leceive higher mstiuction, which opeiates 
veiy foieibly m largely mci easing the number of well-educated 
youths m Geimany In those opportunities foi higliei education 
England is still veiy dehcicnt, and the complaint is generally lieaid 
of the difficulties of obtaining competent foiemen 

3 Masters — The best special schools for the training of futuie 
masters, managers, ongmoois, manufacturers, and industrial chem- 
ists are m Goimany, and aie known as technical high schools or 
polytechnic schools Schools of a similar cliniactei aie found m 
otliei couutnos, and m England the facilities for higher technical 
education have within the last few years greatly impioved 

In Germany the polytechnic oi tccJunsehc Ilothschule is an 
institution of university typ>o m winch the education lias special 
lofeionoo to industrial puiposos. In many lcspccts the teaching 
coincides with that given in tho umvcisitics The chief distinction 
consists m tho arrangement of courses of instruction m tho several 
departments, in tlio admission of students having a non-classical 
pioliminary training, and m the absonco of certain faculties found 
m the university and tho addition of otliei s. It is not correct 
to say that the polytechnic is a professional school as distin- 
guished fiom tho university ; for the faculties of law, medicine, 
and theology give to the university as distinctly a professional 
character as the faculty of engineering gives to tho polytechnic 
Nor can it ho said that the scientific studios at tlio universities aie 
loss practical than at tho polytechnic. For, whilst workshops foi 
instruction in tho use of tools aie found in very few of tho 
polytechnic schools, the laboratories, for tho piactical study of 
chemistiy and physics, are poihaps better fitted and under more 
eminent professors at some of tho Goiman universities than at the 
polytechnic schools. At tho same time, ongmeeis of oveiy descnp- 
tum, architects, and builders, besides a gieat numbei of manufac- 
turing chemists, find m tho poljtoohuic tlio scientific and technical 
training which tho lawyer or physician, and m many casos tho 
industrial chemist, seeks in tho university 

In some of tho laigo cities — m Boilin, Vionna, and Munich, for 
instance — tho university and polytechnic coexist , and in certain 
cases, in which a very special training is required to fit a youth 
for his career, tho German student, after spending tliroo or four 
years at a polytechnic school, passes on to another institution, 
such as a dyeing school, in which his studios are further special- 
ized with a view to Ins fixture work. 

Taking tho technical high school of Munich as a typo of other 
similar institutions, wo find tho east of the building and of tho 
vaxious collections it contains to have amounted to nearly £200,000, 
and tho annual cost of mnintenauce to ho about £20,000. The 
institution consists of six schools: — (1) the genoinl; (2) tho civil 
engineering; (3) the building ; (4) tho mechanical engineering; (5) 
the industrial chemical , and (0) tlio agricultural. A department 
for electrical technology is now being built In other institutions 
there aro architectural, pharmaceutical, and mining schools. The 
programme of tho Munich school gives a list of about 180 different 
courses of instruction distributed over tlio several departments A 
separate professor is engaged to lecture on that particular subject 
with which ho is specially conversant, and tho number of such pro- 
fessors attached to a polytechnic school is very largo In tho 
ongmeenng department theie are six or seven distinct couisos of 
lectures undoi the direction of thirteen professors. Tho largest and 
most recently constructed of all these institutions is tho polytechnic 
school of Berlin, which was completed m 1884 at a cost of about 
£450,000. In France the institutions in which tlio highest techm- 
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eal instruction is given are conccntiated in the capital There are 
a large number of piovmcial colleges where the education is some- 
what moie piactical, but wdieie the mathematical and scientific 
teaching is not earned to so high a point (the ]£cole Centiale at 
Lyons, the Ecole des Mineuis at St Etienne, and the Institut du 
Noid at Lille, ) The Bcole Centrale of Pans, m whieh the 
majority of Fiench engmeeis who aie not employed m the Govern- 
ment seivice aie tiamed, is a laie instance of an institution foi 
higher technical mstiuction winch is self-suppoi ting and inde- 
pendent of Government aid 

In Switzeiland the fecleial polytechnic of Eiuicli is similai to 
the polytechnic schools of Geimany and Anstna Italy has thiee 
supenor technical institutes, — one at Milan, one at Tui m, and one 
at Naples, m which technical education is given on the same lines 
as m Geiman polytechnic schools Holland lias an excellent 
institution at Delft, which was opened m 1864 , and in Russia the 
impeiial technical school at Moscow is a high-class engmeeimg 
school, m which the theoietical studies aie supplemented, to a 
gieatei extent than m the Gcnnan schools, by woilcsliop piaetice 

In some of the Geiman schools the fees cliaiged vary accoidmg 
to the number of lectmes and to the numbei of liouis of practical 
woilc which the student takes pei week Thus at Munich the 
entiance fee foi each student is 10s , and the lectuie fee is 2s 6d. 
for each lioui’s lectuie pei w eek, including the use of materials At 
Zurich tho cost of a student m a chemical depaitment, including 
laboiatoiy practice, does not exceed £12 pei annum, and m otliei 
departments it does not exceed £4 pei annum At Delft the 
student pays about £16 per annum foi a complete couise 

In England tlxeie is a giowmg tendency to associate technical 
with umveisity education Tins is mainly owing to the fact that 
tho colleges winch have lecently been established to give niiivei- 
sifcy education aie poorly endowed, and have found it nocessaiy to 
altiact students by meeting the lucieasing demand foi technical 
instruction. Most of the piovmcial colleges may indeed he legarded 
as technical schools with a liteiary side. In oidei that they may 
piovido university education m addition to sound technical in- 
struction, it is necessaiy that they should be placed on a sound 
and satisfactory footing by means of state endowment Of the 
moio recently erected English colleges, the Owens College at Man- 
chester is tho most important, combining tho faculties of a Geiman 
University with those of a polytechnic school Tho Yoikslnre 
College, Leeds, possesses a special school foi the teaching of weav- 
ing and dyeing. Other somewhat similar institutions aie found 
mBnnungham, Newcastle, Sheffield, Nottingham, Dundee, Cardiff, 
and olsowdioio Tlio umveisity of Edinbuigh has a good school of 
chemistiy, physics, and engineering, and tlio uiuveibity of Glasgow' 
lias been long distinguished foi the excellence of its physical 
lahoiatones. In Umveisity College and King’s College, Loudon, 
tho motiopolis possesses tw r o institutions each of which may he 
likened to a umveisity and a polytechnic combined In the uni- 
versity of Cambridge tlieie nio inoeliauical woiksliops m connexion 
with the chair of engineering. The Royal School ot Mines and the 
normal schools of science anu art in South Kensington are the only 
technical institutions in England supported by state aid The 
cential institution m Loudon has moio m common with the German 
polytechnic school than any otliei institution in Butam This 
school is designed foi tlio technical teaching of engmeeis, architects, 
master huildeis, and industrial chemists. It was built at a cost of 
£100,000, and is maintained by an annual giant fiom the Oily 
and Guilds of London Institute of £10,000, m addition to the 
students’ fees 

Such is a brief outline of tho moans provided foi the technical 
oducation of mastois in different parts ot Eut ope It will he seen 
from tho foregoing statement that eiloits me now being made to 
biing Britain more nearly on a level with othei eouu tues m the 
piovision of those kinds of instruction wlucli arc best adapted to 
tho different classes of producers But as yet only a beginning has 
beon made, and m England technical studonts ean ho counted by 
hundreds, whilst those of Germany aro numbered by thousands. 

For iurtlier infoimntion tho leader is refeired to the Report of 
tho royal commissioners on technical instruction, published in 
1884 (P. M* ) 

TEETH. See Mammalia, vol. xv. p 349 ; Digestive 
Organs, vol. vii. p 232 , Ivory , and Dentistry. 

TEGEA, one of the chief cities of Arcadia, of which its 
territory occupied the south-eastern corner, being bounded 
on the S. Tby Laconia, on the E. by Cynuria and Argolis, 
on the N. by tho territory of Mantinea, and on the W. by 
Msenalia Its legendary founder was Tegeatos, son of 
Lycaon Like many other cities of ancient Greece, Tegea 
was formed by the union of a population which had 
previously lived dispeised in villages. The people were 
divided into four tribes, — tho Clareotis, Hippothcetis, 
Apolloniatis, and Atlianeatis. Tegea offered a stubborn 
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resistance to tke encroachments of Lacedaemon, and on 
more than one occasion defeated its ambitious neighbour. 
About 560 b c , however, the Lacedaemonians found the 
bones of Orestes m Tegea and conveyed them to Sparta , 
and henceforward Spartan valour, backed by this powerful 
fetich, proved too much for the merely carnal weapons of 
Tegea At Plat tea (479 b c ) 3000 Tegeans fought the 
good fight of fieedom, and were the first to enter the 
breach which the Athenians had made m the Persian 
ledoubt Between the Persian and Peloponnesian Wars 
hostilities again bioke out between Tegea and Sparta, m 
the couise of which Tegea was twice defeated However, 
in the Peloponnesian War (431—404), and aftei wards m 
the Corinthian WaL (395-387), Tegea sided with Sparta. 
But after the battle of Leuctia (371), when the stai of 
Sparta began to decline, Tegea concluded an alliance with 
the victorious Thebans, and fonglit on then side against 
Sparta at the great battle of Mantmea (362) In the 
Macedonian period Tegea joined the jEtolian League, but 
Cleomenes, king of Sparta, having won it over to his side, 
the city was besieged and taken by Antigonus Doson, king 
of Macedonia, the ally of the Achaean League (222) In 
218 the city was letaken, except the acropolis, by the 
Lacedaemonians undei Lycurgus After the defeat of 
Machatudas, tyiant of Sparta, by Plnlopoemen m 207, Tegea 
passed into the hands of the Achaean League In tbo tune 
of Strabo it was the only town of any importance m Aicadia. 
In the 2d century it was visited by Pausanias, who has left 
a fairly full description of it (vm 45-53) 

Of its buildings much the most famous was the great temple of 
Athene Alea, which had otten affouled sanctuary to fugitives fiom 
Spaifca The old temple vas burned down m 394 b c , and 
Pausamus speaks of the newer temple as by far the finest and 
laigesfc m the Peloponnesus (that of Zeus at Olympia, however, 
occupied neaily double the aioa) The aiclntect was Scopes , and, 
as the recent Geiman excavations have pioved, the temple was a 
Done penpteios, with six columns at each end and fomteen at 
each side. Of the columns winch Pnusamas mentions m addition 
to the Done, the Coiiutlnan may have stood in the pi ormes and 
posticum, tlio Ionic m “the interior ot the turn pie ” (for 4icr6s wo 
should probably road 4pt6s m Pausanias, vm 45, 5). The ancient 
image of Athene Alca was earned off by Augustus, and placed at 
tlio entrance to lua new fomm at Rome The statues of iEscu- 
lapms and Health, which m Pausamas’s time stood on the two 
sides of tlio image of the goddess at Tegea, were by Scopas. On 
the fiont pediment of the temple was seulptuied tlio hunt of tlio 
Oalydoman boar, on tlio back pediment tlio combat between 
Teleplius and Achilles Some xiagmonts of these podimental 
sculptures (comprising the head of the boai anil two human heads, 
one lielmeted) have been discovcied ; and, ns they are tlio only 
existing sculptures which can be lolevred with some certainty to 
tlio hand of Seopas lnmaelf, they aie of the highest importance for 
tho history of tut The site of the temple, at the modem village 
of Piali, was partially excavated under tlio auspices of the Gorman 
archaeological institute m 1879 and 1882 It appears that the 
foundations of tho temple measured 49 90 meties (nearly 164 foot) 
by 21 30 (70 feet), As Tegea stood on a plain surrounded by 
mountains and liable to inundations, its site lias been covered by 
an alluvial soil which has been favourable to tlio preservation of the 
nuns, and a thorough excavation might yield important results 

On the excavations, sea Hittheihmgen dei deutschen archdologitchm Institutes 
m Athen, 1879, p, 133 sq , 108 t q . ibid , 1880, p 62 sq , ibid., 1883, p 274 sq 
On tlio nilKtic \ nine oi tho sculptiues, see ibid , 18S1. p, 303 sq. , Jour, Hell Stud. 
1886, p, 115 i q ’ ’ 

TEGNIifR, Esaias (1782—1846), the most celebrated 
of Swedish writers, was born November 13, 1782, at 
Kyrkerud in Wermland His father was a pastor, and lus 
grandparents on both sides were peasants His father, 
whose name had been Esaias Lueasson, took the surname 
of Tegnerus — altered by his fifth son, the poet, to Tegndr 
— from tho hamlet of Tegnaby in Smfiland, where he was 
born. In 1799 Tegndr, hitherto educated in the country, 
entered the university of Lund, where he graduated in 
philosophy m 1802, and continued as tutor until 1810, 
when he was elected Greek lecturer. In 1812 he was 
named professor, and continued to work as a lecturer in 
Lund until 1824, when he was made bishop of Wexid. At 
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Wexio he remained until bis death, twenty-two years later 
Tegner’s eaily poems have little merit. He was com- 
paratively slow m development His first great success 
was a dithyrambic wai-song for the army of 1808, which 
stined every Swedish heai t In 1811 Ins patriotic poem 
Sveci won the great prize of the Swedish Academy, and 
made him famous In the same year was founded m 
Stockholm the Gothic League ( Gotis/ui forbunctet), a soit 
of club of young and patriotic men of letters, ot whom 
Tegndr quickly became the chief The club published a 
magazine, entitled Iduna, m which it printed a gioat deal 
of excellent poetry, and ventilated its views, particularly 
as regards the study of old Icelandic literature and history. 
Tegndr, Geijer, Afzelius, and Nicancler became tho most 
famous members of the Gothic League. Of the very 
numeious poems written by Tegndr m tho little room at 
Lund which is now shown to visitors as the Tegndr 
museum, the majority are short, and even occasional lyrics. 
His celebiated Sony to the Sun dates irom 1817. lie 
completed throe poems of a xnoie ambitious ohai actor, on 
which his fame chiefly lests. Of these, two, tho romance 
of Axel and tho delicately-chiselled idyl of Naitvank- 
barnen (“Tho First Communion,” 1820), translated by 
Longfellow, take a secondary place m comparison with 
Tegner’s masterpiece, of world-wide fame In 1820 he 
published in Iduna certain fragments of an epic or cycle 
of epical pieces, on which he was then woi king, Fnthio/n- 
sar/a or tho Stoiy of Fritlnof. In 1822 he published 
five more cantos, and m 1825 the ontno poem. Before 
it was completed it was famous throughout Europe ; the 
aged Goethe took up his pen to commend to Ins country- 
men this “alto, kraflige, gigantisch-bai ban soli o Diohtarl,” 
and desired Amalie von Imlioff to tianslate it into 
German This romantic paraphrase of an ancient saga 
was composed in twenty-four cantos, all differing in verso 
form, modelled somewhat, it is only fair to say, on an 
earlier Danish masterpiece, tho lid ye of Oehlenachluger. 
Frithiofbsaga is tlio best known of all Swedish produc- 
tions , it is said to have been translated nineteen times 
into English, eighteen times into Gorman, and onco at 
least mto every European language It is far from satisfy- 
ing tho demands of more recent antiquarian research, but 
it still is allowed to give the fioshesl existing impression, 
in imaginative form, of life m eaily Scandinavia. In later 
years Tcgndr began, bat loft unfinished, two important 
epical poems, Gerda and Kronbruthnu The period of the 
publication of Frilhtofssaga (1825) was the critical epoch 
of Ins career. It mado him one of the most famous poets 
of Europe ; it transferred him from his study in Lund to 
tho bishop’s palace in Wexid , it marked tho first break- 
down of his health, which had hitherto been excellent , 
and it witnessod a singular moral crisis in tho inner 
history of tlio poet, about which much has been written, 
but of which littlo is known. Tcgndr was at this time 
passionately m lovo with a certain beautiful Euphrosyne 
Palm, tho wife of a town-councillor in Lund, and this 
unfortunate passion, while it inspired much of Ids finest 
poetry, turned tho poet’s blood to gall. From this time 
forward tho lioartlossness of woman is one of Togndr’s 
principal themes. It is a remarkable sign of tho condi- 
tion of Sweden at that time that a man nob in holy ordois, 
and so little in possession of the religious temperament as 
| Tegndr, should be offered and should accept a bishop’s 
crozier. Ho did not hesitate m accepting it ; it was a great 
honour ; he was poor j and ho was anxious to get away 
from JLund, No sooner, however, had ho begun to study 
for his new duties than ho began to regrot tho stop he 
had taken. It was nevertheless too lata to go back, aud 
Tegndr made a respectable bishop as long as his health 
lasted. But ho became moody and melancholy j as early 
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as 1836 he complained of fiery heats m his brain, and m 
1840, dining a visit to Stockholm, he suddenly became 
insane He was sent to an asylum, m Schleswig, and early 
m 1841 he was cured, and able to return to Wexio It 
was during Ins convalescence m Schleswig that he wrote 
Kt onbruclen He wiote no more of importance, m 1843 
he had a stroke of apoplexy, and on the 2d of November 
1846 he died in "Wexio. From 1819 he had been a mem- 
ber of the Swedish Academy, wheie he was succeeded by 
Ins biogiaphei and best lmitatoi Eottiger In prose Tegner 
wrote letters, which have been collected, and which aie 
considered the best of their kind m the Swedish language 
As a poet he will scarcely be prefened to Bellman or to 
Runebeig by Swedish veise amateurs, but he still exceeds 
these and all other wi iters m popularity. 

Secs Bottigcr, Tcchninq af Tegne/s Lcfnacl , Geoig Biandes, 
JEscuas Tcgno , Tliomander, TanJcat och Logan (E W G ) 

TEIIERAN, or, more properly, Tehran (lat. 35° 40' N , 
long 51° 25' E.), for about a century the recognized 
capital of Persia, has little to distinguish it, m geneial out- 
ward appeal ance, fiom other large cities of the country, 
though in quite recent yeais Parisian stieets or boulevaids, 
and even Western aiclntcctiue for single houses, in the 
midst of mud-brick palaces oi plain mud hovels, have been 
incongruously introduced Foimeily a kmd of polygon 
some 4 miles in circumference — with its mean “ shalir 
panali ” or wall, its clumsy and uneven ditch, and its six 
gates, two facing north, two south, one east, and one west, 
— Telieran has now been extended to an outer ditch and 
wall, thrown out on each sido beyond the ancient limit. 
The bazaars aie good, though hardly of the first class j the 
caravanserais deserve honourable mention, and the tele- 
graph and arsenal arc lespectablo institutions The streets 
are for the most part narrow and wretchedly paved. The 
“Ark,” or citadel, contains the royal and better dosciiption 
of public buildings, and connecting its encircling wall with 
the city gates aro four puncipal thoroughfares, of which the 
parallel avonues fiom the Nrismya and Daulat entrances 
aro the more notable. Between these two gates, m a 
parallologram extending from one to the other and in- 
cluding both, is the gas-lighted T6p Maidan, or “Place 
dos Canons,” m the centre of which is a large reservoir 
European professors are to be found m the king's college, 
where some 250 students, more or less, are taught mathe- 
matics, engineering, military tactics, music, telegraphy, 
painting, together with the Arabic, English, Fiench, and 
Russian languages. Among the not very remarkable 
mosques — to some of winch madrasahs , oi colleges, are 
attached — may bo specially mentioned the Masjid-i-Shah, 
or king’s mosque, with its handsome onamelled front, and 
the Masjid- 1 -Mfidar-i-Shali, or mosquo of the king’s mother. 
Water is freely supplied to the town by means of the 
underground canals, or landts , from the near mountain 
ranges. Public baths abound, but the Europeans use 
those of tho Armenian, and not of the Mohammedan 
community Tho British legation stands m a handsome 
garden of great size, in which aro placed the houses of the 
secretaries, which resemble English villas. In the summer 
season tho representatives of Western powers and other 
Europeans move out to the slope of the mountain rango 
north of Teheran, — the British residents to Gulhak, a 
village about 7 miles from the city. A prominent feature 
in the landscape at Gulhak and the neighbouring summer 
quarters, as at Teheran itself, is Demavend, the noblest 
and most graceful of Persian mountains. 

The prosont population of Teheran may bo taken at 
160,000 at most. According to a late authority (Bassett, 
1887) the European inhabitants are reckoned at about 
100 only; the Jews number some 2500; and there are 
150 Gabrs or Parsis, a sorry remnant of the old fire- 
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worshippers. In 1872 there weie said to be 1000 Arme- 
nians, mainly traders and artisans In 1872 there were 
but four legations m Teheian — those of England, France, 
Russia, and Tuikey Since that yeai lepiesentatives have 
been added fiom Holland, Austna, Gemiany, and the 
United States The French have summer quarters at 
Tejrish and the Russians at Zargandali, at no great dis- 
tance from the English Gulhak 

Monei supposes Teheian to he the Tahois of the Theodosian 
Tables, and lecogmzes it also m the account of the journey of the 
Castilian ambassadois to Timm. Porter, too, lelates that m 1637 
the secietaiy of the Holstein ambassadois mentions Teheian as 
“one of the towns which enjoy the pnvilege of maintaining no 
soldieis ” Again, m the 17tli eentmy, it was visited by Pietro della 
Vallo and by Su Thomas Pleibeit, — the lattei spelling it “Tyioan ” 
Most wnteis aflirm that Teheran, though not of lecent origin, can 
haiely be held of lepute till Agha Muhammad made it Ins lesidence 
m about 1788, taking to himself the title of shah, as first of the 
Kajai lungs, m 1796 Yet there is evidence that m the previous 
century it was a loyal resoit, if nothing moie, in Heibeit’s state- 
ment that “the Toune is most beautified by a vast gaiden of the 
kings, succinct with agieat toweiednmd-ivall laigei than the cncuit 
of the city ” Du Pie (who visited it in 1808) states that it bad been, 
pillaged and neaily destroyed by the Afghans, — evidently at their 
invasion of Peisia m 1728 Since Agha Muhammad’s time Teheian 
has been the usual seat of tho Kajar dynasty, a en cumstance to he 
attributed to the political advantages of its geogiaphical position 
See, besides the authonties cited, Telegi aphciml Ti aiel (187 i) , Di Wills's Land 
of the Lion and /Sun (1883) , and ill Bassett’s Land of the Imdms (1SS7) 

TEHUANTEPEC, an isthmus m Mexico, comprising 
the western extremities of the states of Vera Cruz aud 
Oajaca, and limited eastwards by the states of Tabasco and 
Chiapas, thus lying between 16° and 18° N lat and 94° 
and 95° W long Between the Bay of Campeche on the 
noitli or Atlantic side and that of Tehuantepec on the 
south or Pacific side the distance m a bee line is only 125 
miles. Here also the Siena Madre falls lapidly fiom over 
5000 feet in Chiapas to about 730 feet m the ridge skirting 
the Pacific coast, and leaving the rest of this district some- 
what level, with a rise fiom the Atlantic of not more than 
60 foet m the mile except at the Ohivela Pass, where for 
8 miles the gradients are about 116 feet per mile. 

This favourable condition of the relief, combined with a relatively 
healthy climate subject only to dangeious insect pests in summei, 
lias natuially attracted attention to the Tehuantepec isthmus, as 
olfemig pecuhai advantages toi mteroceanic communication either 
by a navigable canal, a railway, or a ship railway A fiist conces- 
sion was madem 1811 by the Mexican Government to Don Jose 
Ae Gaiay, who had the land surveyed with a view to a canal, but 
who, aftex tho war with the United States, siurendeied Ins lights 
to Mr P A Havgous of New York. The company then organized 
to give efloct to the Gaiay grant caused a fresh suivey for a lailway 
to ho made m 1851, undci the direction of the Lite General J G 
Barnard But nothing came of this or of anothei railway pioject 
m 1857, when a third suivey was executed, wndei the dnoction ot 
Col W. H Sidell. Then the “Tehuantepec Kailway Company,” 
formed in 1870 in Now Yoik, and reoigamzed m 1879, obtained 
a concession from the Mexican Government to construct the 
“Tehuantepec Kail way” , but, after a few miles were made, tlie 
woik was suspended, and in 1882 tho Government contiacted with 
puvato individuals for the completion of the lino, winch was to be 
190 miles long, and to run fiom the mouth of the Goatzacoalcos 
(Coatzacoalcos) river on tlic Atlantic to the port of Salma Ciuz on 
the Pacific The work was carried to Manatitlan, a distance pf 25 
miles, in 1884, and was to have been completed m 1885, but since 
then operations appear to hate been suspended for ivant of means. 
A Tehuantepec slap i ail way is also projected, as it is expected that 
most of the trade between the Atlantic aud Pacific coasts of tho 
United States will ho attracted to this route, which shortens tho 
distance botween New York and San Fiancisco by 1477 miles, and 
between New Orleans and the same place by 2334 miles, as com- 
pared with that hy the Panama railway and futuie canal 

Tehuantepec, the town which gives its name to the isthmus, bay, 
and neighbouring lagoon, stands on the river Tehuantepec, 15 miles 
above its mouth on the Pacific, where it develops a shallow and 
somewhat exposed harbour. Of tho population, estimated at 
14,000, a largo number are civilized and industrious Indians en- 
gaged m eotton-weavmg and on the salt-works Indigo is grown 
m tho distnet, and there aro productive pearl-fisheries m the bay. 
Amongst tho exports are cochineal and a purple dye extiacted from 
a shellfish abounding on the coast. 
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TEIGNMOUTH, a seaport and market town of Eng- 
land, m Devonshire, consisting of the parishes of East and 
West Teignmouth, and situated on the English Channel, 
at the mouth of the Teign and on the Great Western 
Railway, 14 miles south of Exeter and 209 west-south- 
west of London It is somewhat lriegularly "built, partly 
on a piojectmg peninsula and paitly on the acclivities 
rising behind the river The Toign is crossed by a bridge 
1671 feet in length, built of wood and iion m 1824 St 
Michael’s church, in East Teignmouth, erected m 1822-23 
in the Decorated style, was enlarged m 1875 The other 
buildings include St Scliolastica’s abbey (erected for Bene- 
dictine nuns m 1862), the East Devon and Teignmouth 
club-house, the mechanics’ institute (1840), the temperance 
hall (1879), the sailors’ home (1881), the baths (1883), and 
the public market (1883), There are two commodious 


quays and a piei 600 feet in length E me pipe and potters’ 
clay (fiom Kingtdeignton) is shipped to Staftbidsline 
Coal and culm aie impoited, and there is also a tiado 
with Newfoundland Fishing ib extensively earned on 
The town, which is not mcoipoiated, was fonnei ly governed 
hypoitieeves It now fonns an uiban samtaiy district, 
■which was extended on 29th Septembci 1881 The popu- 
lation of the formei area (1238 acres) in 1871 was 6751, 
and m 1881 it wms 7120, that of the extended aiea (2347 
acies) m 1881 was 8496 

Teignmouth is of veiy ancient ongin It icmicd a g*nnt of 
a maiket fiom Hemy III East Teignmouth w. is louncily called 
Teignmouth Regis, and West Teignmouth, Teignnnmth Epnscopi, — 
the manoi having belonged to the see ot Exotei until alienated by 
Bishop Yesey Teignmouth was burned by Eiencli puates in 1340, 
and was again devastated by tlio Trench on 20th Juno 1690. 

TEINDS See Tithes 


TELEGRAPH 


T ELEGRAPH (from and ypd^co) signifies an 

instnim.ont to write at a distance The teim is 
specifically applied to apparatus for communicating in- 
telligence to a distance m unwiitten signs addressed to 
the eye or ear, and has only recently had application to 
those wonderful combinations of inanimate mattei which 
literally wnte at a distance the intelligence committed to 
them The chief object of the present article is to ex- 
plain the principles and practice of the electric telegraph, 
and we shall allude to other telegraphic systems only to 
illustrate the general principles of signalling 
Signal- A word expressing an idea may, according to a pre- 
lm S arranged plan of signalling, bo communicated by voice, by 

any 31 ' ' tu ' u:n P et calls, by gun fire, by gesture or dumb signs, by 

lamp signals, by flags, by semaphore, or by electnc tele- 
graph The simplest system of word- signalling hitherto 
practised is that of the nautical flag telegraph, m which 
each hoist i ©presents a word by a combination of four 
flags m four distinct positions (sec Signals, Naval), If 
n denote the number of flags, supposed all diffeiont, out 
of which the four to ho sent up may bo selected, the num- 
ber of different ideas which can ho oxprossed by a single 
hoist is n(n-l)(n-2)(n-3), sinco there are n vanoties 
out of which the flag for each of tbo four positions may 
be independently chosen. To commit to memory so gieat 
a number of combinations, which amount to 358,800 if 
n — 26, would be a vain offort ; the operators on each sido 
must therefore have constant recourse to a dictionary, or 
code, as it is called. For the sake of convenient refoi’onco 
each flag is called by the name of a letter of tho alphabet, 
and all that the operator has to bear in mind is the letter 
by which each flag is designated. Sometimes the wouls 
to he expressed arc spelled out by means of tho flags as 
m ordinary languago ; but, as in most words there are 
more than four letters, as scarcely any two consecutive 
words are spelled with four or loss than four letteia, and 
as more than four flags at a time cannot bo conveniently 
used, the system of alphabetic signalling frequontly ro- 
qimes the use of two hoists for a word, and scarcely ever 
has the advantage of expressing two words by one hoist. 
It is theiofore much more tedious than code signalling in 
the nautical telegraph. 

In point of simplicity spoken words may be considered 
as almost on a par with the nautical telegraph, sinco each 
word is in reality spoken and heard almost as a single 
utterance. Next in order comes the system of spelling 
out words letter by letter, in which— instead of, as in the 
nautical telegraph, 358,800 single symbols to expross the 
same number of ideas— 26 distinct symbols are used to 
express by their combinations any number whatever of 


distinct ideas. Next again to this may be ranked the 
system by which several distinct sucocssno signals are 
used to express a letter, and letters thus communicated 
by compound signals aie combined into words according 
to tho ordinal y method of language It is to this last 
class that nearly all piactieal systems of olectro-tclegiaphic 
signalling belong. But some of tho oai best and latest pro- 
posals for electnc tclcgiaphs arc founded on the idea ol 
making a single signal rcpiesent a single letter of the 
alphabet; as instances we may name those eaily forms m 
which separate conduclois were used for the different 
letfceis ; a method suggested by Professor \V Thomson 1 
in 1858 m which different strengths of ounvnt were to bo 
employed to indicate tho letters; and the vaiious forms 
of printing telegraph now in use. 

I. Historical Sketch op Early Telegraphs. 

Although the history of practical electric telegraphy Early 
does not include a period of moro than half a century, the 
idea of using eleoti icily for telegraphic purposes is much 
oldci. It was suggested again and again as each new dis- 
covery m clectucity and magnetism seemed to render it 
more feasible. Thus tho discovery of Stephen (hay and 
of Wheeler that tlio electiieal mlluonee of a charged Leyden 
jar may bo conveyed to a distance by means ol .In insulated 
wire gavo rise to various pioposals, of which perhaps tho 
earliest was that in an anonymous letter- to the 
Magazine (vol. xv. p. 73, 1753), in which the use of as 
many insulated conductors as tliero are letters in tin* alpha- 
bet was suggested. Each wire w as t< > 1 u> used for the trans- 
mission of one letter only, and tho message was to bo sent 
by charging tho proper wires in succession and received by 
observing the movements of small pieces of paper marked 
with the letters of tho alphabet and placed under tho ends 
of tho wires. A very interesting modification was also 
proposed in tho same letter, vk, to attach to tho end of 
oach wire a small light ball which when charged would bo 
attracted towards an adjacent hell and strike it. Homo 
twenty years lator Lo Hago proposed a similar method, in 
which each conductor was to bo attached to a pith ball 
electroscope. An important advance on this was proposed 
in 1797 by Lomond, 3 who used only one lino of wire and 
an alphabet of motions. Besides those we have in the same 
period tho spark telegraph of Reiser, of Don Rilva, and of 
Cavallo, the pith hall telegraph of Ronalds, and several 

1 See his Mathematical and Physical Papers, vol. It, p, 105/ 

2 Prom correapondQncG fouiul among Sir David Brewster’s papers 
after his death it Booms highly probable that tlio writer of this letter, 
which was signed “ 0. M. ", was Charles Morrison, a surgeon and a 
native of Greenock, hut at that time resident in Renfrew, 

3 See Arthur Young, Travels m France, p. 8. 
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others Next came the discovery of Galvani and of Yolta, 
and as a consequence a fresh set of proposals, in which 
voltaic electricity was to be used The discovery by 
Nicholson and Carlisle of the decomposition of water and 
the subsequent researches of Davy on the decomposition of 
the solutions of salts by the voltaic current were turned to 
account m the water voltameter telegraph of Sommering 
and the modification of it proposed by Schweigger, and m 
a similar method proposed by Coxe, m which a solution of 
salts was substituted for water Then came the discovery 
by Romagnesi and by Oersted of the action of the galvanic 
current on a magnet The application of this to tele- 
graphic purposes was suggested by Laplace and taken up 
by Amp&re, and afterwards by Tnboaillet and by Schilling, 
whose work forms the foundation of much of modern tele- 
graphy Faiaday’s discovery of the induced current pro- 
duced by passing a magnet through a helix of wire forming 
part of a closed circuit was laid hold of m the telegraph of 
Gauss and Weber, and this application was at the request 
of Gauss taken up by Stemheil, who brought it to consider- 
able perfection Stemheil communicated to the Gottingen 
Academy of Sciences m Septembei 1838 an account of his 
tolegiapli, which had been constructed about the middle 
of the preceding year The currents were produced by a 
magneto-electric machine resembling that of Clarke The 
leceivmg apparatus consisted of a multiplier, m the centre 
of which were pivoted one or two magnetic needles, which 
either indicated the message by the movement of an index 
or by striking two bells of different tone or recorded it by 
making ink dots on a ribbon of paper Among other 
workers about this time we may mention Masson, Brdguet, 
Davy, Doval, Billon, Soudalot, and Vorsselman who pro- 
posed to use the physiological effects of electricity in work- 
ing an electric telegraph 1 

Stemheil appears to have been anticipated in the matter 
of a recording telegraph by Morse of America, who in 1835 
constructed a rude working model of an instrument ; this 
within a few years was so perfected that with some modi- 
fication in detail it has been largoly used ever since (see 
below). In 1836 Cooke, to whom the idea appears to have 
been suggested by Schilling’s method, invented a telegraph 
in which an alphabet was worked out by the single and 
combined movement of three needles. Subsequently, m 
conjunction with Wheatstone, he introduced another form, 
m which five vertical index needles, each worked by a separ- 
ate multiplier, were made to point out the letters on a dial 
Two needles were acted upon at the same time, and the 
letter at the point of intersection of the direction of the 
indexes was read. This telegraph required six wires, and 
was shortly afterwards displaced by the single-needle system, 
still to a large extent used on railway and other less im- 
portant circuits. The single-needle instrument is a vertical 
needle galvanoscope worked by a battery and reversing key, 
the motions to right and left of one end of the index corre- 
sponding to the dashes and dots of the Morse alphabet 
To increase the speed of working, two single-needle instru- 
ments were sometimes used (double-needle telegraph). This 
system required two lines of wire, and, along with all 
multiple-wire systems, soon passed out of use. Similar 
instruments to the single and double needle ones of Cooke 
and Wheatstone were about the same time invented by the 
Rev H. Highton and his brother Edward Highton, and 
were used for a considerable time on some of the railway 
lines in England. Another series of instruments, intro- 
duced by Cooke and Wheatstone in 1840, and generally 
known as “Wheatstone’s step-by-step letter-showing” or 

1 The reader interested in the early history of the electric telegraph 
may consult Edward Highton, The Electric Telegraph, London, 1852; 
Moigno, Traits de TSlSgraphie Mectrigue, Paris, 1849, and Sabine, 
History of the Electric Telegraph , London, 1869 
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“ABC instruments,” were worked out with great ingenuity 
of detail by Wheatstone m Great Britain and by Breguet 
and others in France They are still largely used for pri- 
vate wires, but are being rapidly displaced by the telephone. 2 
Wheatstone also described and to some extent worked out 
an interesting modification of his step-by-step instrument, 
the object of which was to produce a letter-printing tele- 
graph But it never came mto use , some years later, 
however, an instrument embodying the same principle, 
although differing greatly m mechanical detail, was brought 
into use by Royal E House of Vermont, TJ.S , and was 
very successfully worked on some of the American telegraph 
lines till 1860, after which it was gradually displaced by 
the Phelps combination telegraph The House instrument 
is not now m use, but various modifications of it are still 
employed for private lines and for stock telegraphs, such 
as Calahan’s and the universal stock telegraphs, Phelps’s 
stock printer, Gray’s automatic printer for private lines, 
Siemens’s and Phelps’s automatic type printers, &c. (see 
infra , pp. 120-121). 

II. General Description of Electric Telegraphs 
por Land and Sea 

The first requisite for electro-telegraphic communica- E< 
tion between two localities is an insulated conductor ex- ap 
tending from one to the other This, with proper apparatus tu 
for originating electric currents at one end and for dis- 
covering the effects produced by them at the other end, 
constitutes an electric telegraph Faraday’s term “ elec- 
trode,” literally a way for electucity to travel along, might 
bo well applied to designate the insulated conductor along 
which the electric messenger is despatched It is, how- 
ever, more commonly and familiarly called “the wire” or 
“ the line ” 

The apparatus for generating the electric action at one 
end is commonly called the transmitting apparatus or in- 
strument , or the sending apparatus or instrument , or some- 
times simply the transmitter or sender. The apparatus 
used at the other end of the line to render the effects of 
this action perceptible to any of the senses — eye, ear, or 
taste, all of which have been used m actual telegraphic 
signalling — is called the receiving apparatus or instrument 

In the aerial or overground system of land telegraphs O 
the main line consists generally of a “ galvanized ” iron g? 
wire from one-sixth to a quarter of an inch m diameter, * 13 
stretched through the air from pole to pole, at a sufficient 
height above the ground for security The supports or in- 
sulators, as they are called, by which it is attached to the 
poles are of very different form and arrangement m different 
telegraphs, but consist essentially of a stem of glass, por- 
celain, coarse earthenware, or other non-conducting sub- 
stance, protected by an overhanging screen or roof One 
end of the stem is firmly attached to the pole, and the 
other bears the wire. The best idea of a single telegraphic 
insulator may be got from a common umbrella, with its 
stem of insulating substance attached upright to the top 
of a pole and bearing the wire supported m a notch on the 
top outside The umbrella may be either of the same 
substance as the stem — all glass or all glazed earthenware, 
for instance — or of a stronger material, such as iron, with 
an insulating stem fitted to it to support it below. Very 
good insulators may be made of continuous glass ; but 
well -glazed porcelain is more generally used, or rather 
earthenware, which is cheaper, less brittle, and less hygro- 
scopic, and insulates well as long as the glazing is sufficient 
to prevent the porous substance within from absorbing 
moisture. 

One of the best forms — Yarley’s double cup insulator 

a For the different forms, see Prescott’s Electricity and the Electric 
Telegraph, pp. 562-602. 
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— is shown in fig, 1. It consists of two distinct cups (c, 
G)j which are moulded and fired separately, and afterwards 
cemented together. The double cup gives 
great security against loss of insulation 
due to cracks extending through the in- 
sulator, and also gives a high surface in- 
sulation. An iron bolt (b) cemented into 
the centre of the inner cup is used for 
fixing the insulator to the pole or bracket. 

In the underground system the main 
line generally consists of a copper wire, 
or a thin strand of copper wires, covered 
with a continuous coating of gutta percha, 
india-rubber, or some equivalent insulat- 
ing substance, served with tarred tape 
and enclosed in earthenware, iron, or lead 
pipes laid helow the surface of the ground. 

This system is largely used for street and 
tunnel work, and to a considerable extent, 
especially in Germany, for ordinary lines. Fio. l. — Varley’s 
Each tube generally contains a number of tpr) b Jne-fourfcii S fuii 
wires, which are either laid up into a cable size, 
and covered with a serving of tarred tape or liemp before 
being drawn into the tube, or — as is more commonly the 
case in the United Kingdom — simply laid together in a 
parallel group and tied at intervals with binders, which 
are removed as the wires are drawn into the tube. On 
some long underground lines in Germany the insulated 
wires are laid up into a cable, served with jute or hemp, 
and sheathed with a continuous covering of iron wires, 
precisely similar to the submarine cables described below. 
The cable is laid in a deep trench and coated with bitumen. 
This form of cable is easily laid, and if properly manu- 
factured is likely to be very durable. 

Submarine Gables . — A submarine cable (figs. 2-4), as 
usually manu- 
factured at 
present, con- 
sists of a core 
a in the centre 
of which is a 
strand of cop- 
per wires vary- 
ing in weight 
for different 
cables between 
70 and 400 ft 
to the mile. 

The stranded 
form was sug- 
gested by Prof. 

W. Thomson 
at a meeting 
of the Philo- 
sophical So- 
ciety of Glas- 
gow in 1854, 
because its 
greater flexi- 
bility renders 
it less likely 
to damage the 
insulating en- 

velorta d-nrino- Fi „ qs ; 2-4,— Sections of three types of submarine cables, 
vrnope (raring full size. Fig, 2.~Type of shore end. Fig. 8.-Inter- 
the manipula- mediate type. Fig, 4.— -Deep sea type, 

tion of the cable. The central conductor is covered with 
several continuous coatings of gutta 'percha, the total 
weight of which also varies between 70 and 400 ft to 
the mile, With a light core the weight of the gutta 
percha generally exceeds that of the copper, while in some I 



heavy cores the copper is heavier. The different coatings 
of gutta percha and of the conductor are usually separated 
by a thin coating of Chatterton’s compound (a mixture of 
gutta percha, resin, and Stockholm tar), in order to make 
them adhere firmly together. This practice has recently 
been departed from by Messrs Siemens Brothers, who have 
succeeded by an improved process of manufacture in getting 
perfect adhesion without the use of the compound. The 
core is served with a thick coating of wet jute, yarn, or 
hemp (7t), forming a soft bed for the sheath, which consists 
of soft iron, or of homogeneous iron, wires of the best 
quality. The sheathing wires are usually covered with 
one or two servings of tarred canvas tape (t), or of tarred 
hemp, laid on alternately with coatings of a mixture of 
asphaltum and tar. The weight of the iron sheath varies 
greatly according to the depth of the water, the nature of 
the sea bottom, the prevalence of currents, and so on. 

Fig. 2 shows the intermediate type again sheathed with 
a heavy armour to resist wear in tlio shallow water near 
shore. In many cases a still heavier type is used for the 
first mile or two from shore, and several intermediate types 
are often introduced, tapering gradually to the thin deep- 
water type. Captain S. Trot and Mr F. A. Hamilton have 
proposed 1 to abandon the iron sheath and substitute a 
strong double serving of hemp, laid on in such a way as to 
prevent twisting when the cable is under tension. This 
suggestion, which is a revival with some modifications of 
an old idea, is, however, still in the experimental stage. 

We will now describe very briefly a few of the most 
important processes in the manufacture and submergence 
of submarine cables. 

In manufacturing a cable (fig. 6 ) the copper strand is passed Their 
through a vossel A containing molted Cliatterton’s compound, then manu- 
tlirough the cylinder O, in which a quantity of gutta percha, pnri- factum, 
lied by repeated wash- n. ing in hot water, uy mastica- 
tion, and by filtering j through wire-gauze filters, is kept 


warm by a steam~ 
through, a coating of 


jacket. As the wire is pulled 
!q gutta pcrclia, the thickness of 





which is regulated by tbo die D, is pressed out of the cylinder by 
applying tlio requisite pressure to the piston P. The newly coated 


wire is passed through a long trough T, containing cold water, 
until it is sufficiently cold to allow it to bo safely wound on a bob- 
i r t • * operation completed, the wire is wound from tlio 

bobbin B on to another, and at the same time carefully examined 
for air-holes or other flaws, all of which are eliminated. The 
coated wire is treated in the same way as the copper strand,— 
the die I), or another of the samo size, being placed at the back 
of the cylinder and a larger one substituted at tlio front. A second 
coating is then laid on, and after it passes through a similar pro- 
cess of examination a third coating is applied, and so on until 
the requisite number is completed. Tlio finished core changes 
rapidly in its electric qualities at first, and is generally kept for a 
stated interval of time before being subjected to tlio specified tests, 
it is then placed m a tank of water and kopt at a certain fixed 
temperature, usually 75° Fahiv, until it assumes approximately a 
constant electrical state. Its conductor and dielectric resistance 
and its electrostatic capacity are then measured. Those tests are 
generally repeated at another temperature, say 60° Fahr,, for the 
purpose of obtaining at the samo time greater certainty of die 
soundness of the core and the rate of variation of the conductor 
and dielectric resistances with temperature. Should those tests 
prove satisfactory the core is served with jute yam, coiled in water- 
tight tanks, and surrounded with salt water. The insulation is 
again tested, and if no fault is discovered the served core is passed 
through the sheathing machine, and the iron sheath and the outer 
covering are laid on. As the cable is sheathed it is stored in largo 
water-tight tanks and kept at a nearly uniform temperature bv 
means of water. 1 J 

The cable is now transferred to a cable ship, provided with water- Subraer- 
tight tanks similar to those used in the factory for storing it. The K iou 
tenksare nearly cylindrical in form and have a truncated cone 


1 Joum. Sac. Tdegr. Mg„ vol. xii. p. 495 . 
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fixed m the centre, as shown at 0, fig 6 The cable is carefully 
coiled into the tanks m honzontal flakes, each of which is begun at I 
the outside of the tank and coiled towards the centre The diffeient j 



Fig 0 — Diagiam of cable tank and paying out appaiatus of submarine cable 


the friction between the cable and the ground is sufficient the cable 
will either bieak or be left m a long span leady to bieak at some 
futuie time It is important to obseive that the usk is m no way- 
obviated by the increasing slack 
paid out, except in so fai as the 
ster-n.pu.iuy amount of sliding which the 
strength of the cable is able to 
produce at the points of contact 
with the ground may be theieby 


1 noils are pi evented fioin adheung by a coat- 

\ , c ' t I of whitewash, and the end of each 

\ * / nautical mile is caiefully marked for futuie 

\ I leference. After the cable has been again 

subjected to the piopei electucal tests and 
found to be m peifect condition, the ship is taken to the place 
wheiG the slioie end is to be landed A sufficient length of cable 
to leach the slioie or the cable-house is paid oveiboaid and coiled 
on a raft or lafts, or on the deck of a steam-launch, m oidoi to 
ho connected with the slioie The end is taken into the testing 
room in the cable -house and the condnctoi connected with the 
testing instillments, and, should the electucal tests continue satis- 
factory, the ship is put on the propel coui se and steams slowly ahead, 
paying out the cable over her stem The cable must not be over- 
strained in the process of submersion, and must be paid out at the 
proper late to give the requisite slack This involves the mtio- 
duction of maclnuoiy foi measnung and couti oiling the sliced at 
which it loaves the ship and foi measunng the pull on the cable 
The essential paits of this appaiatus aie shown m fig 6 The lowei 
cud o of the cable m the tank T is taken to the testing loom, so that 
continuous tests for electucal condition can be made Tlie uppei 
end is passed ovei a guiding quadrant Q to a sot of wheels or fixed 
(i uadi ants 1, 2, 3, then to the paying- out drum P, fiom it to 
the dynamomotei D, and finally to the stem pulley, over which it 
passes into the soa The wheels 1, 2, 3, aio so arranged that 
2, 4, 6, . can be laisod or lowoied so as to give the cable less or 
more bend as it passes between them, whilo 1, 3, 6, are furnished 
with brakes The whole system piovidos the moans ol giving 
sufficient back-pull to the cable to make it grip the drum P, round 
which it passes soveial times to prevent slipping On the same 
shaft with P is fixed a brake-wheel furnished with a powerful 
brake B, by the proper manipulation of which tlio speed of paying 
out is logulatod, the pull on tlio cable being at the same time 
observed by moans of D. The shaft of P can be readily put in gcai 
with a poweiful onginc for the purpose of hauling hack the cable 
should it bo found necessary to do so Tlio length paid out and 
the into of paying out aio obtained approximately from the number 
of turns made by the drum P and its rate of turning This is 
chocked by tlio milo marks, the known position of the joints, &c , 
as they pass The speed of the ship can be roughly estimated 
from the speed of the engines; it is more accurately obtained 
by one or other of the various forms' of log, or it may be measured 
by paying out continuously a steel wire ovei a measunng wheel 
The average speed is obtained voiy aeemately fiom solar aud stollai 
obsoivations foi the position of the ship The difference between 
the speed of the ship and tho late of paying out gives the amount 
of slack The amount of slack vanes m diifoiont cases botween thico 
aud ton per cent , but some is always allowed, so that the cable 
may easily adapt itself to inequalities of the bottom and may bo 
more readily lifted foi repau s But tlio mere paying out of sufficient 
slack is not a guarantee that the cable will always lie closely along 
the bottom or be free from spans Whilst it is being ‘paid out the 
portion betwoen tho surface of tho water and tho bottom of tho sea 
lies along a straight lino, the component of the weight at right 
angles to its length, being supported by the frictional resistance to 
smiting m tho water If, then, the speed of the slap be v, the 
late of paying out u, tho auglo of immersion i, tho dopth of tho 
water h , the weight per unit length of the cable w, tho pull on tho 
cable at the surface P, and A, B constants, we hare — 


cos i) j- 


” >(B) 

and w cos i=B/(i; sun ) ,. ... (/3), 

where f stands for “function,” The factors Af (u—v cos i) and 
B / (v sin i) give tho frictional resistance to sinking, per unit length 
of the cable, m the direction of the length and transverse to the 
length respectively 1 It is evident from equation (8) that the 
angle of immersion depends solely on the speed of tho ship, 
hence in laying a cable on an irregular bottom it is of great im- 
portance that the speed should be sufficiently low This may be 
illustrated very simply as follows — suppose a a (fig 7) to be the 
surface of the sea, be the bottom, and ec the straight line made 
by the cable , then, if a bill H, which is at any part steeper than 
the inclination of the cable, is passed over, the cable touches it at 
some point t before it touches the part immediately below t, and if 


o Sir W. Thomson, Mathematical and Physical Pagers, vol ii. p 165 


increased The speed of the ship 
must therefore be so legulated 
that the angle of immersion is as gieat as tlie inclination of the 
steepest slope passed ovei Under oidmaiy circumstances the angle 
ot immersion i vanes between six and nine degiees 2 



Fig 7 


Qualities of a Telegraph, Line — The efficiency of the telegraph 
depends on thioe qualities of tho mam line — (1) its conducting 
quality, (2) its insulation, and (3) its electiostatic capacity 

1 The conducting quality of a wne oi othei elongated portion of Conrtuct- 
mattei is measured by the quantity of electricity which it allows to mg 
flowthrough it when a stated “electromotive foice,” oi “ diffeienee quality 
of electric potentials,” is maintained between its two ends It may 
bo most nutuially, and is m point of fact generally, expressed m 
tcims of resistance to transmission, regarded as a quality inveise to 
that of conducting powci, and expressed numerically "by tlie l eoi- 
procal of the measure of tlie conducting powei. An independent 
explanation and definition of the electucal lesistanco of a conductor 
may be given as follows — tbe electucal resistance of a conductoi 
is measured by the amount of electromotive foice, oi difference of 
potentials, which must be maintained between its ends to produce 
a stated strength of electric current thiough it 

2. The tiue measure of the insulation of a body is tbe lesistanco Insula- 
to conduction offoied by its supports The reciprocal of this, oi the tion. 
conducting power of tho supports, measures tho defectiveness of the 
insulation. Since no substance yet known is absolutely a non- 
conductor of clectucity, peifect insulation is impossible If, 
hovevei, the supports on which a telegraph wire rests present, on 
each pait and on the whole, so great a resistance to olcctiic conduc- 
tion as to allow only a small portion of the electucity sent in, in the 
actual working, at one end to escape by lateral conduction, instead 
of passing thiough tho lino and producing effect at the other end, 
tho insulation is as good as need be for the mode of woiking adopted 
"With tho good insulation attained in a submarine line, round every 
part of which the gutta perclia is fiee from flaws, no telegraphic 
opeiation completed withm a second of time can be sensibly 
influenced by lateral conduction A charge communicated to a 
who thus insulated under water, at the tempeiatuie of the sea- 
bottom, is so well held that, after thirty minutes, not so much as 
half of it is found to have escaped From this, according to the 
familiar “compound mtci ost” problem, it appeals that the loss 
must he at the rate of less than five per cent per two minutes 

3 In 1849 "Wemcr Siemens pioved that “when a current is sent Electro- 
tin ough a submerged cable a quantity of electricity is retained m static 
cliaigo along the whole suiface, being distributed m proportion capacity, 
to the tension of each point,” — that is to say, to the difference of 
potentials between the conductor at any point and the earth besido 
it In 1 854 Faraday sh owed the effect of this ‘ ‘ electrostatic ohai ge ” 
on signals sent tlnongh gieat lengths of submeiged wire, bringing 
to light many remarkable phenomena and pointing out the 
“inductive” embanassment to be expected m working long sub- 
marine telegraphs In letteis® to Professor Stokes m November 
and December of tho same yeai, Prof W. Thomson gave the mathe- 
matical theory of these phenomena, with fowaulse and diagiams of 
curves, containing tho elements of synthetical investigation for 
every possible case of practical operations Some of the results of 
this theory are given at the end of the present article The con- 
ductor of a submarine cable has a very large electrostatic capacity 
m comparison with that of a land telegraph wue m consequence of 
the induction, as of a Leyden phial, which takes place across its 
gutta pereha coat, between it and its moist outer surface, which 
may be regarded as perfectly connected with the earth, — that is to 
say, at the same potential as tbe earth The mathematical expres- 
sions foi the absolute electrostatic capacity 0, per unit of length, 
in the two cases are as follows. 

Let D = diameter of the inner conductor, supposed to be that of a Submar- 
oircular cross section, or of a circle inappreciably less than one cir- me line, 
oumfienbed about the strand which constitutes a modern submanne 


3 For details of cable manufacture and laying consult Douglas’s Telegraph 
Construction, London, 1877, and Captain V Hoskuer’s Laying and Repairing of 
Electric Telegraph Cables, London, 1878 
a Published in Proa Roy Soc for 1855. 
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conductor; D'= outer diameter of tlie insulating coat, I=specific 
inductive capacity of the gutta percha or othei substance consti- 
tuting the insulating coat Then 

n_ I 

2 log 0 D'/D 

In the case of a single wire of circular section, diameter D, un- 
disturbed by the piesence of othei s, and supported at a constant 
height h above the earth by poles so far apart as not to influence 
its capacity sensibly — 4 

^~2 logo 4/i/D 

Example 1 In a submaime cable in which D'= 1 centimetre , 
D = 0 4 centimetre , and 1 = 3 2 — 

I 3'2 x 4343 _ 

^ ~ 2 log e D'/D ~ 2x 3979 * 

Example 2 In a land line m which D=0 6 centimetre and 
h= 600 centimetres — ^ .4343 j 

C= 2 log e 4;i/T)' = 7204 = l66 
The capacity, therefore, is in this case less than one-twenty-ninth of 
that of the submarine cable of example 1 for the same length 


=175 


Telegraph Testing 

Stand- Standards of Measurement —A bi lef considei ation of the standai ds 

irds of according to which the electucal qualities lefeircd to m the last 
measure- section aie measured, and the measuiements to he descubed in this 
menfc. section are made, will lender the statements of those qualities and 
quantities moie definite A complete and universally compaiable 
system of standai ds for physical measurements can be obtained by 
adopting arbitranly as fundamental units those of length, mass, and 
time, and expressing m terns of these in a pi opcrly defined mannei 
the units of all the othei quantities The units now adopted all 
over the world for electrical measurements take the centimbtio as 
the unit of length, the gramme as the unit of mass, and the mean 
solai second as the unit of time. There are two systems in use, 
the electrostatic and the electromagnetic In the former the 
mutual foices exerted by two bodies, each charged with static 
electricity, aie taken as the starting-point, and m the lattei the 
mutual forces exerted between a cunent of electricity and a magnet 
The units according to these two systems are definitely related , but 
as we deal m the present aiticie with the electiomagnetic system 
ivo give the following brief account of it only. 

Units The dyne or unit force is that force which, acting on a gramme 
of matter, fi.ee to move, imparts to it a velocity of 1 centimetre per 
second Unit quantity of magnetism, or unit magnetic pole is that 
quantity of magnetism which, when placed at a distance of 1 centi- 
metre from an equal and similar quantity of magnotism or a 
magnetic pole, repels it with unit force Unit magnetic field is a 
field which, vlien a unit quantity of magnetism oi a unit magnetic 
pole is placed 111 it, is acted 011 by unit force. Unit current is a 
current which, when made to flow round a circle of unit radius, 
produces a magnetic field of 2 ir units’ intensity at the contro of the 
circle, or acts on a unit quantity of magnetism placed at the contro 
of the circle with 2w units of force. Unit quantity of electricity is 
the quantity conveyed by the unit current m one second. Unit 
difference of potential is the difference of potential between the ends 
of a conductoi of unit length when it is placod with its longth at 
right angles to the direction of force m a unit magnetic field and 
kept moving with a velocity of 1 centimfetre per second m the 
direction at light anglos to its own length and to tho direction of 
the magnetic force. Unit electromotive force is produced in a closod 
circuit if any unit of its length is held m the manner, and moved 
m the direction and with the velocity, described 111 tho last section. 
Unit resistance is the resistance which, when acted on by unit 
electromotive force, transmits unit cunent. Unit capacity us the 
capacity of a body which requires unit quantity of electricity to 
raise its potential by unity The units above specified are generally 
ref 01 red to as the absolute C G S electromagnetic units of the differ- 
ent quantities In practice their magnitudes were found incon- 
venient, and certain multiples and submnltiples of them havo 
been adopted as the practical units of measurement . thus the 
ohm is equal to IQ 9 0 G.S. units of resistance; the volt is equal 
to 10 s C G S units of electromotive force ; the ampere is equal to 
10 -1 0 G S. units of current ; the coulomb is equal to 10- 1 0 G.S 
units of quantity , the farad is the capacity which is charged to a 
volt by a coulomb, and is equal to 1O- 0 O.G.S units of capacity ; 
the microfarad is the millionth part of the farad, and is equal to 
10“ 16 C. G S units of capacity. 

We are here chiefly concerned with the units of electromotive 
foice, resistance, and capacity, Ho universally recognized standard 
of electromotive force has yet been established, but the want has 
been to a great extent supplied by the potential galvanometers, 

• electrostatic voltmeters, standard cells, and other instruments 
devised by Sir W. Thomson and others Tho work of Lord Rayleigh, 
Dr. Fleming, and other experimenters on the Clark and Daniel! 
standard cells has shown conclusively that an electromotive force 


can be reproduced with certainty within one -tenth per cent of 
accuracy by means of eithei of these cells Specimens of the 
standaid unit of 1 esistance, 01 ohm, made of an alloy of platinum 
and silver, 01 of platinum and indium, have been constmcted, and 
can be lelied on, if piopeily taken care of, to lemain vciy neaily 
accurate from yeai to year Snnilai specimens of the standard unit 
of capacity or microfarad •which lemam veiy neaily constant have 
been successfully pioduced F01 a fuller treatment of this subject 
and of the methods of deteimmmg the diffeient units, see Elec- 
tricity, vol viu p 40 sq 1 

Telegxaph line testing consists mostly of compansons of the re- 
sistance of the conductoi and the insulator with sets of standaul 
resistances, and of comparisons of the inductive capacity of tho 
line 01 cable with standaid condensers of known capacity When, 
as is sometimes the case, the sticngtli of the cui rent flowing tlnougli 
the line or through a paiticulai instrument is to he determined, it 
is measuied by an electiodynamometei, 01 by a cui rent galva- 
nometer, propeily constructed foi indicating cunents 111 absolute 
measure I11 the absence of such an instrument it may he obtained 
accuiately by tlie uso of a standaid galvanometer m a known or 
deteimmed magnetic field, or, taking advantage of Famday’s dis- 
coveiy of the electio-chemical equivalents, by measuring the amount 
of silver 01 of copper deposited by the cunent when it is made to 
pass tlnougli ail oloctiolytic cell , or tho electiomotivo force per 
unit lesistanco of tlio circuit may be determined by tho uso oi 
standard resistances and a standaid cell Space does not allow us 
to do more than simply refer to these methods, tlie first two at least 
of wlucli involve accurate and somewhat difficult experimental work. 9 

Measurement of Wiia Resistance — (1) By Wheatstone's bridge 3 Measure - 
Lot l (fig 8) bo tho lmo with its distant end connected with the jm*nt oi 
ear tli, a and b known resistances, 


histance 



x a 1 esistance wlucli can he varied, 

G a galvanometor, K a single level 
key, K x a reversing key, and B a 
batteiy. Put tlie zinc pole of llio 
battery to the line ancl adjust 
the resistance x until tlio gal- 
vanometei G shows no deflexion 
when K x is depressed We then 
have, assuming no electiomotivo 
force m tho lmo, l—axy/b Hoxt put the copper polo to tho lmo ami 
1 epeat tlio test, and suppose 111 tins case l = axfb , if these two values 
of l nearly agice tho true value may he taken as 2«a , J r a /i(£r 1 4 »,f), Tim 
effect of an clectiomotive force in tho lmo itself is nearly eliminated 
by level smg tlio battery 

(2) Let the battery B (fig 9) bo connected through tho keys K t By dimd 
and K and the galvanomctei G with the lmo l, which has its distant doileumi, 
end to the earth as bofoio; shunt the galvanometer by a slum l s 
until a convenient deflexion is obtained, and then take as quickly 
as possible a sories of readings with zmo and copper alternately to 
the lmo. Next substitute for l a set of resistance coils and vary 
tlio lesistauco until tho sanio senes of readings is obtained The 
rosistanco introduced for the reproduction of each reading indicates 
tho apparent resistance of tho lmo when that reading was taken. 

The readings will goueially differ bocauso of the oxistenco of a van- 
able electiomotivo force in tho lmo. If, however, tho diffcronco is 
not very great, the harmonic mean of the arithmetic moan of tho 


1 Foi the development of this important pai t or electrical science, boo Welter, 
•‘Messungon galvamsclioi LoltungHwidorstanilunacli einem absolutau Mannue," 
m Poqgendorfs Annalcn, March 1801, ThoniHon, “Mechanical Theory of 
Electrolysis," “Application of tho Punctata of Mechanical K fleet to tho Measure- 
inont of Electiomotivo Force, and of Galvanic ReHistanees in Absolute Units." 
and “Tiansieufc Electiie Currents," in Phil Mag, 1861 and 1862: Wolmr. 
Electroclynamwhe Maanbatimmingen, mshesondere kuntelfilhruva tier Strom.- 
mtensitatsmessungen aitf mechanisehen Mams, Loipsic, I860, Thomson, “On the 
Eloctric Conductivity of Commercial Copper “BynthetJeal mid AniUy ileal 
Attempts’’ on tho same subject, and “Mcasiuomentof tho Electrostatic Forets 
between tlio Polos of a Daniell’s Battery, and Moasiuemont of the KloctroHtatic 
Foico icqufiotl to produce a Spark in Air," Pi or. lloy Soc , 1857 and I860: 
reprint of Iteporta of Brit. Abboc. Committee on Elect r. Stand., &e , edited by 
Pi of. F Jenkin , Thomson, Electrical Units of Measurement, a lecture delivered 
at Institution of Civil Engineers, 1883 ; Reports of tho tntornaiional Conference 
for the Determination of tho Eleciiienl Units, held at Paris in 1882 and 1884 ; 
A. Gray, Absolute Measurements in Electricity and Magnetism, London, 1884. 

3 Boo A Gray, Absolute Measurements in Electricity and Magnetism, pp. 27, 
74, al ?° J Q ™y. Ph 9 /*%•? November 1886. The following quotation from 
tire art Tjxhgiuph in tho 8bh ed of tho Entry, Brit, shows how comparatively 
recent is tho introduction of anything like absolute measuiomentln telegraph 
testing —‘The oi dinary test for insulation consists in applying a galvanic 
battery, with one pole to earth and tho oilier through a galvanometer coil, to 
Die line of telegraph of which the remote end is kept insulated. If tho Insula- 
tion or the whole lino wore perfect, the galvanometer needle would stand at 
/ei 0 ; but, when looked foi with a battery of suitable power and a galvanometer 
of suitable sensibility, indications of a current are always found, unless it is a 
very short length of very perfectly insulated line that is tested. The absolute 
measure of the stiengtli of this current divided by the absolute measure of the 
eloctiomotive force of the battery gives an absolute measure for the insulation 
of the cable No tetograpMo testing ought in future to be accepted in any de- 
tent of telegraphic business wlifoh has not this definite character, although 


measure havo been introduced at all, and the whole system of absolute measure- 
ment i s still almost unknown to practical electricians.’’ It was put in practice 
systematically for the flrat time in 1860, in experiments by Prof. F, Jeakia. 

3 For this theory, see Blbotbiqity, voL vilf p. 44, 
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Fig 0 


By differ- 
ential 
galvano- 
meter 


By elec- 
tiometei, 


lesistances, when zinc and copper were respectively to the line, will 
give neaily the ti ue resistance. Since the deflexions are reproduced 
by substituting resistances 
loi the line, the galvano- 
metei zero may be off the 
scale to one side, and 
hence the total deflexion, 
and tlieiefoie the sensi- 
bility, may be made very 
consideiable In this case 
the level sing key K is le- , 
quired foi keeping the de- 1 g- I 

flexion m the same dil’ec- I ' 

tion With a peifeetly insulated batteiy this can be accomplished 
by putting the galvanometer between the battery and the key K , 
but the aiiangement shown is safer The most suitable galvano- 
meter foi these tests is a dead-beat mmoi galvanomctei with a long 
enough suspension to prevent erroi fiom the viscosity of the fibre 
Such an instrument is much to be pioferred to the astatic foim, 
especially when vanable eaitli-cunents are piesent 

(3) A highly sensitive modification of method (2) is obtained by 
the use of a differential galvanomotei, one coil of which is joined m 
circuit with the standard resistances and the othei coil with the 
lino The resistances aie then adjusted to balance, or to give no 
permanent deflexion when the battery circuit is closed Seveial 
balances with positive and negative cun outs must be taken and 
the results combined as indicated above 

(4) When an oloctiometor is employed foi testing insulation, as 

described below, it may be used for the wire resistance also either 
by substituting it for the galvanometer m Wheatstone’s bridge 
method (fig 8, G) oi by that shown m fig 10 One pole of the 
batteiy B is joined to the " : 

line through the loveising 
key K and the losistance R, 
the otliei polo being to the 
earth The oloctiometor El 
is then applied to the two 
ends of R and to the end of 


l and the earth alternately [T] 
and the lolativo deflexion 



K. 

Fig. JO 

noted The deflexions should bo as nearly as possible equal ; that 
is, It should bo as nearly as possible equal to X The form of re- 
versing key shown at K x is convenient foi this test, as it allows 
the compaiisons to bo made quickly ; and, as the readings can ho 
always taken to the same side of zeio, the whole length of the scale 
is available for each deflexion, The key consists of two ordinary 
fiout and back stop single level keys fixed together by an insulat- 
ing piece i at such a distance apart that the contact stops a, b and 
c, a are at the coinors of a square. Suppose one pole of the battery 
put to the line and the resistance R adjusted until no change of 
deflexion is obtained by depressing K x ; then R is equal to l if there 
is no earth disturbance. Then put the other pole of the battery 
to the line ; turn the levels of JK through 90° round the pivot p , 
and repeat the adjustment of R for a second determination of l. 
Repeat these measuiements several times and combine the results 
m the manner described m method (2) If R is not made equal to 
l, the resistances are m the ratio of the coi responding deflexions 
Measure- Measurement of Insulator Resistance — (1) In the direct deflexion 
mont method the connexions are the same as those shown in fig 9, except 
of msula- that the distant end of the lino is insulated Yery great care must 
tor ro- he taken that the galvanomotor and all the connexions between it 
sistance , and the end of the line are so well insulated that no sensible part 
direct of the observed deflexion is due to leakage through them. In 
deflexion making the test, first earth tho line foi five minutes , then, with 
method, the galvanometer short-ciiciuted, apply the zinc pole of the batteiy 
to tho line , at the end of from thiity seconds to a minute, depend- 
ing on the length and capacity of the line, remove the short-circuit 
plug; and lecord the deflexion at the end of every ten or fifteen 
seconds during the whole time (usually from ten to twenty minutes) 
the test is continued. Again earth the line for an intorval equal 
to that during which the battery was applied; then apply the 
copper pole of the battery and repeat the readings as before. Using 
the deflexions as oidmates and the corresponding times as abaci ssee, 
construct a smooth curve for both the zme and the copper test. 
The galvanometer constant divided by the mean ordmate of these 
curves at any time gives the insulation at that time. To deter- 
mine the galvanometer constant, substitute a high resistance R, say 
one megohm, for the line, and shunt the galvanometer with a shufat 
s. If the deflexion under these circumstances is d and G is the 
galvanometer resistance, the constant is 

0 = R d9±f, 


Electro- (2) The electrometer method is only applicable to lines of con- 
meter siderable inductive capacity, hut is particularly well suited for 
method, cable testing. The battery B (fig. 11) is connected through a re- 
versing key Kj to the ends of the resistance slide ah, one end of 



which is put to earth. The slide generally consists either of 10 or 
100 equal resistances, amounting m the aggregate to from 10,000 
to 100,000 ohms The cable 
can be connected by means 
of the reversing key K to 
either pair of quadrants of 
the electrometei El, the 
slider s being at the same 
time put to the othei pair. 

To determine the constant 3-f 
of the electrometer, con- 
nect the earth wire w with 
the cable terminal and the 
slider with contact 1, and 
observe the deflexion , this 
should he the same for both 
directions of the cunent 
through the slide , its value multiplied by 10, when the slide is 
made up of ten coils, gives the value in scale divisions of the 
full difference of potential between the ends of the slide This 
number added to the zeio reading of the electrometer is called the 
inferred zero . To find the insulation of the cable, remove the wire 
w, put in the shoit circuit plug p, move the slidei to contact 10, 
and, the distant end of the cable being insulated, apply by means 
of the zinc pole of the battery to the cable and the coppei pole 
to tho eaith Allow sufficient time for the cable to chaxge— say 
one minute foi a cable of 2000 knots — then lemove the sliort-cn- 
cuit ping and take leadings every fifteen or thirty seconds The 
difference of these leadings from zeio gives the fall of potential of 
the cable due to discliavge through the insulating coat. Next 
eaith the cable at both ends for a time equal to the duiation of the 
last test, and aftei reversing K put the copper pole of the battery 
to the cable and the zinc pole to the earth and take anothei series 
of readings. Subtiact these readings from the inferied zeio, and, 
using the diffeiences as ordinates and the corresponding times as 
abscissae, draw two curves. To find the insulation of the cable at 
any interval t aftei the batteiy was applied, diaw a tangent to the 
cut ve at the point conespondmg to that time and pioduce it to cut 
the axis of the ordinates. Let Dj ho the ordinate to the point of 
intersection, and D the ordinate at the time t , then, if O be the 
capacity of the cable in miciofaiads and I its insulation m megohms, 
r (D 
i== C(D 1 -D)* 

If the difference between tho reading and the mfeired zero at the 
les t and t x he D and D 1; the insulation is given by the equation 


-4343 ft-f) 

Clog D/D^ 

when t x - 1 is reckoned m seconds. This latter is the formula com- 
monly used , it gives the insulation at some time m the interval 
between the two observations ; the exact time depends on tho rate 
of “ absorption ” of the cable. 

The advantages of the electrometer method of testing cables are 
the comparative steadiness of the needle during eaith-current dis- 
turbances, its high sensibility for the detection of small intermittent 
faults, and the feet that simultaneous tests can he taken fiom both 
ends of the cable In ordei to test from both ends simultaneously 
one or other of the following methods may be adopted Call the 
ends of the cable A and B, and suppose the operator at A is to be- 
gin the test. The operator at B joins the copper pole to the earth 
and the zinc pole to the line, and leaves the slider of lus slide re- 
sistance at the earth end of the slide Then, at a tune pieviously 
arranged, he watches until he sees the electiometer begin to indi- 
cate a charge m the cable, and moves the slider along the slide so 
as to keep the electrometer near zero As soon as the electrometei 
ceases to indicate increase of charge he ceases to move the slider 
and begins to record the deflexions at regular intervals, the first 
leading being taken as zero The other method is to leave the 
slider permanently to eaith and keep the electrometer so insensitive 
that the deflexion is always within the limits of the scale. Ob- 
serve the time at which the electrometer begins to he deflected, and 
from that time onward take readings every thirty seconds during 
the time of the test. The mean of the readings taken at both ends, 
reduced to the same sensibility, should be used for calculating the 
insulation This method not only eliminates the effects of earth- 
current disturbance but also throw’s light on the nature and dis- 
tribution of such disturbances. 

“When an electrometer is not available and tbe line is too much Pall of 
disturbed for good tests to he obtained by the galvanometer method, potential 
the following procedure may be adopted. Join the battery and the method 
galvanometer in series with the cable as for the direct deflexion by gal- 
test. Short-circuit the galvanometer and charge the cable for one vano- 
mmute. Insulate the cable for fifteen seconds , then break the meter, 
short circuit of the galvanometer ; again apply the batteiy, and 
take the deflexion produced by the chaTge. Keep the battery on 
the cable for fifteen seconds, and during that time take if possible 
the duect deflexion reading two or three times. Again insulate for 
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fifteen seconds and repeat the above leadings , and continue the 
same cycle of operations for the whole time of the test After 
eaithmg the cable foi the proper mteival repeat the above test 
with the other pole of the batteiy to the cable To reduce the 
charge readings to absolute measure, find the deflexion of the gal- 
vanometer needle due to the chaige of a condensei of n microfarads 
capacity by the testing batteiy, let d be this deflexion Then the 
deflexion that would be obtained by charging the whole cable would 
be Cdjn, and, if D be any one of the deflexions during the test, 
Da/C d is the fiaction of the whole charge which has been lost in 
the fifteen seconds immediately preceding this charge , thus 


The method just described takes advantage m a somewhat impel - 
feet manner of both the direct deflexion and the electiometer 
test , but the galvanometer should have such a long period that 
the whole of the chaige can take place before the needle is sensibly 
moved from its zero position, and that the vibration of the needle 
must not be damped to any great extent, — a condition which rendeis 
the mstiument unsuitable for direct deflexion testing 
The points with regard to the cable which should be particulaily 
attended to when testing foi insulation are — the continuity of the 
insulation all through the test, that is, there should be no sign of 
a bieakdown foi ever so short a time , the rate of polanzation with 
positive and negative curient is always the same m a perfect cable, 
but is seldom so when a fault exists , the absolute insulation with 
both eiirients should also be the same if the cable is peifect, but is 
nevei so for any length of tune when a fault exists. If the insula- 
tions show any sign of being defective great caie must be taken 
not to apply a poweiful batteiy to the cable, unless the object is 
to mciease 01 " bioak down” the fault The resistance of a fault 
is generally diminished by applying the zinc pole of the battery to 
the cable and increased by applying the copper pole , hut if the 
fault is small it sometimes happens that both currents mciease 
the lesistance. Even a veiy poweiful battery may in such a case 
fail to increase the fault 

Thom- Capacity Tests — The ariangement of the connexions for Tliom- 
,on's son’s capacity test are shown m fig 12 A well-msulated batteiy 
capacity B is connected through a reversing key to the slide resistance ab, 
best. and by means of a key 4 

K a can bo put to a 
standard condenser 0 
and b to the cable, 
or the condensei and 
the cable can be con- 
nected together and 
then both put to 
earth through the 
galvanometer G by 
closing the key K a 
Any point in the re- 
sistance ab can be put 
to earth by means of 
the slider s Suppose 
the middle point put to the earth, then 0 and L will be charged to 
equal potentials but of opposite sign If the connexions to the 
slide are broken and 0 is joined to L, the resulting charge will be 
zero Avlien the capacity 0 is equal to the capacity L, and when K 2 
is closed no current will flow through G. Similarly, if as is to sb 
as L is to 0 the resulting charge is zero. Hence when, aftor join- 
ing 0 to L, no deflexion is shown on G when K a is closed— 

L=C^ 

sb 

Gott’s A modification of this test has been suggested by Mr John Gott, 

test, The condenser 0 is joined in senes with the cable and one end of 

the slide is put to earth. The galvanometer G is joined from 
the end of the cable to the slider s and the position of the latter, 
which gives no deflexion, is found by successive trials, the cable 
being discharged and recharged between the trials. A small con- 
denser in the galvanometer circuit is an advantage, as it allows 
several adjustments to be made without discharging the cable. 
The most suitable instrument, however, is an electrometer, as it 
allows the adjustment to be made at once. 

De ( The capacities of condensei s may be compared by charging or 
Sauty’s discharging them through a galvanometer and comparing the 
.est. deflexions, or, as m De Sauty’s method, by substituting them for 
two sides of a Wheatstone’s bridge and finding the ratio of the 
resistances in the other two sides , then, with the galvanometer 
circuit closed, the battery circuit can be closed without producing 
any deflexion, _ The galvanometer circuit must join the condensers 
at the same points as the budge resistances. These methods are 
quite unsmted for telegraph-lme testing because of the resistance 
and the mductive retardation of the line, 

Tests of a Submerged Cable . — During the submergence of a cable 
it is necessary to provide the means of knowing at every instant 




Fig 18 


whether it continues m perfect electrical condition, so that should Tests of 
any lault develop it can be at once detected and fuithei paying out sub- 
stopped until it is lemoved It is also of great importance that meiged 
the ship and shore should be in telegraphic communication with cable, 
each othei The arrangements made foi these pm poses by diilei ent 
electncians vary consideiably , but the geneial principle will be 
gatheied from fig 13, which includes all that is absolutely uocossaiy 
for the purpose The 
puncipal testing sta- 
tion is always on boaid 
the ship, and fioni it all 
the testing operations 
both on boaid and on 
shore are regulated 
Refemng fiist to the 
anangements on boaid, 

B is the testing batteiy, jEr 
K the testing key, and -E 
G the testing galvano- -= 
meloi , Bj is the sig- 
nailing or “ speaking ” B 

battery, K x tlie key, and Gj the galvanometoi , R is a resistance box 
and E the earth-plate — tlie ship’s side m this case Tlio batteiy B 
is connected through the key K, the resistance R, and the galvano- 
meter G to the cable, as foi direct deflexion testing The shore end 
of the cable is at the same time connected to ono set of plates of a 
highly insulated condensei G- l and (although this may bo omitted) 
to one pair of quadiants of an electrometoi M The other pair of 
plates of the condensei aio put to earth through the signalling 
key Kj It is convenient also to have a second condensei C, on 
slioie, tlie capacity of which can bo loadily varied, so ananged that 
its capacity can ho added to that of Cj by depressing the key K, and 
again discharged through a galvanometer G by releasing the key 
The opoiatious aro then conducted as follows Tlio insulation is 
measuiod on board slap, alternately with positive and nogativo 
curronts of from ton to fifteen minutes’ duration, by observing tlio 
deflexion on the galvanometer G , and the reading at the end of 
each mmnte, or oftencr, is recorded in a diary. Tlio continuity of 
the conductor is tested at slioit intervals — say every live minutes — 
by the observer on shore dopiessmg the key K and thus adding tlio 
capacity of 0 to tlio cable This gives a sudden deflexion on the 
galvanometer G on boaul, and at tlio same time shows that tlio 
conductor is continuous and that tlio observer on slioro is attending 
to lus duties Wlion tlio shorn key K is released, tlio discharge 
through G is indicated by a throw deflexion, tlio amount of winch 
is leeorded m tlio diary and shows the potential to which tho shore 
end of the cable is kept charged. When tho olcctiomotor Ml is 
used, a continuous test of tho potential at tho shore end is obtained, 
and tlio development of a fault m tho cable is at once indicated. 

It is convenient for this piuposo to dispense with tho clmrgo in tlio 
oloctromotor jar and noodle and connect tho needle to tho pair of 
quadrants which aro joined to tlio cable. Tho deflexion is then 
propoitional to tho square of tho potential and is always to one side 
of zero, so that tho wliolo range of tho scale is available for the de- 
flexion. Tho tests for wire-resistance and capacity avo practically 
the same as those already described. They are m ordinary circum- 
stances of much less importance than the insulation tests. The 
wire-resistance test is of groat value, however, for giving a close 
estimate of tlie temperature of tho submerged cable, and nonce for 
giving tho means of comparing tho tests of tho submerged cable 
with those of the cable previous to submersion. In laying short 
lengths of cable the shore station may bo dispensed with and capacity 
tests relied on for continuity. Communication between ship anil 
shore is earned on by means of tho keys K 1} K 1( the galvanometer 

S , and tlie batteries B 1( B v The signalling key on board tho ship 
ds or subtracts tho electromotive forco of tlio battery Hj from tho 
testing battery, and hence vanes the potential of tho cable. This is 
shown on shore by tho partial cliargo or discharge of C t pausing 
tluougli the galvanometer G a and is interpreted m accordance with 
the single needlo alphabet m tho ordinary way. In a similar 
manner the signalling key on shore vaiies the charge of C lt and 
so causes Blight variations of tho toslmg-curront on hoard the ship, 
which aro road on tho galvanometer G } and interpreted in tho same 
way. The testing is usually suspended during tho signalling ; hut 
if the message is long an insulation reading is taken every few 
minutes according to pre-arrangement. 

The galvanometers used at sea require to ho constructed so that Marine 
the rolling of the ship does not deflect tho needle, either on account galvan- 
of its inertia and the action of gravity, or of the relative changes in ometer. 
the position of the ship’s magnetism, Tlio host form of marine 
galvanometer consists or two short bobbins of fine silk-eovorod wire 
placed end to end, about an eighth of an inch apart, and having 
their axes in the same line, with a very light mirror, carrying ce- 
mented to its back one or more small magnets suspended between 
the two bobbins in such a way that the centro of the mirror is in 
their common axis. The mirror and magnet system weighs from 
one-half to one gram. It is suspended as shown in fig. 14 by a 
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single silk fibre/, which passes through the centre of inertia of the 
mirror and needle system m and is fixed at one end directly to the 
frame F and at the other end to a light 
spring s. The frame F is made thin 
enough to slide into the opening between 
the two bobbins, so that the mirror can 
be easily taken out for adjustment when 
necessary. So long as the suspending fibre 
passes through the centre of inertia of m 
it is clear that no motion of translation 
of F can produce rotation of the mirror. 

When the instrument requires to be highly 
sensitive, as for testing purposes, it is 
shielded from the action of the ship’s and 
the earth’s magnetism by enclosing it in 
a massive iron case. For signalling pur- 
poses the controlling magnet is arranged 

to produce at the needle a field so strong Fiq. 14.— Marine galvano- 
that the effect of variations of external mag- meter, 

netism is inappreciable. 

Testing for Faults . — Numerous methods have been proposed for 
the localization of faults in telegraph lines, some of a complex char- 
acter and adapted to the cases of faults of a kind which fortunately 
seldom, if ever, occur. Wo give hero a brief outline of the teste 
for the cases of most common occurrence. 

Corn- For the determination of the position of a complete rupture with 
plots the conductor insulated both the insulation and the capacity teste 
rupture are theoretically applicable. The insulation of a lino of uniform 
with con- type and material is inversely as its length ; hence if a piece is 
dnetor broken off the insulation is increased. If I be the total insulation 

insu- before rupture, I x the insulation of one section after rupture, and l 

lated. the total length of the line, the length of the section is III I 2 . Un- 
fortunately it is difficult to obtain the necessary accuracy in insula- 
tion testing on account of the great influence of earth -currents 
on the rosulfc ; but apart from this there is always some uncertainty, 
especially in cables, as to the insulation at the break. For cables 
a fairly reliable test can be obtained from the. capacity even when 
the insulation at the fault is somewhat imperfect, if it be sufficient 
to hold the greater part of the charge for a few seconds, since the 
amount of loss in any short interval can be estimated by a separate 
tost, The capacity of a uniform cable is inversely as its length ; 
hence, if 0 be the total capacity of the perfect cable and the 
capacity of one section, the length of that soction is IQJO. When — 
as is almost always the case-— tho cable is not quite uniform in 
electrical quality and in temperature, a table or a curve showing 
tho wire resistance, the insulation, and the capacity up to any point 
from either cud should be kept for reference. 

Com- It is not at all uncommon in cables for one side of a fracture to 
plate fio partially insulated through the conductor not breaking exactly 
fracture at the same point as the insulator. In this case, however, the 
with end other end will be in most cases almost perfectly earthed and. the 
partially position of the fault can he very nearly determined by the wire- 
earthed. resistance test, When both ends are partially insulated it is very 
difficult to obtain a near approach to the position of the fault because 
of the uncertainty as to which side of the break offers tho greatest 
resistance. A first approximation is obtained by finding the wire 
resistance from both ends and subtracting tho total wire resistance 
of tho cable from tho sum of these. This gives the sum of the 
resistances at the fracture, and half of this, if it is not too great, 
subtracted from the resistance of either section gives an approxima- 
tion to tho resistance of that soction up to the break. If, however, 
the resistance at tho fracture is comparable to the total wire re- 
sistance of tho cable, this method is useless. An approach to the 
solution of tho difficulty can be obtained from capacity tests, the 
cable being discharged through different resistances at the testing 
end, But the procedure is very uncertain and difficult, and a full 
discussion of it would take more space than can be afforded here. 
The resistance at a fault can sometimes ho greatly diminished by 
repeated application alternately of the positive and negative poles 
of a powerful battery to the cable, but this should never he resorted 
to if it can possibly be avoided. The direct deflexion method of 
taking wire resistance is most suitable for these tests. The resist- 
ance seems to diminish gradually after the battery is applied until 
it reaches a minimum value, after which it again increases. This 
maximum deflexion should he taken as indicating most nearly the 
true wire resistance up to the fracture. 

Partial When the fault is a partial earth without fracture, and both 
earth ends of the cable are available — as in factory testing, or when a 
without second well -insulated cable can be used-— the most satisfactory 
fracture, method is the loop test. In this the two sections of the cable 
forte two sides of the Wheatstone’s bridge ; one pole of the battery 
is put to the junction of the other two sides and the other pole 
to earth, — that is, practically to the fault. The ratio of the resist- 
ances in the bridge when balance is obtained gives the ratio of the 
resistances of the two sections of the cable, or the ratio of the 
resistance of one section to the resistance of the other section plus 
the resistance of the second cable. The total resistance of the 




cable being known, it is easy to determine the position of the fault. 
When the fault has a high resistance it is necessary to make a cor- 
rection for the want of perfect insulation in the sound part of the 
cable. When both ends of the cable are not available, measure 
the potential at the testing end and the resistance between that end 
and the earth, and simultaneously measure, by means of a slide re- 
sistance and zero galvanometer or by means of a quadrant electro- 
meter, the potential at the distant end. Then, if V be the potential 
at the testing end, v the potential at the distant end, and R the re- 
sistance measured, the true resistance of the fault is R(1 -vJV). 
Another simple, although less perfect method, may be mentioned. 
Measure the resistance between both ends and the earth and subtract 
from the sum the true wire resistance of the cable ; the difference 
is twice the resistance of the fault. The imperfection of this method, 
and indeed of any which involves two observations not made simul- 
taneously, lies in the variable character of the resistance of a fault. 


III. Modern Telegraphs. 

The code of signals introduced by Morse is still employed in the Morse 
United States and Canada, and the international code in vogue in system. 
Europe differs only slightly from it. Currents in one direction only 
are used, and different combinations of from one to four long and 
short contacts form the letters, while the numerals are represented 
by groups of five signals, and punctuation and other special signs 
by groups of six and sometimes more. • The instruments used for 
land telegraphs on this system are of two types, — “ sounders,” which 
indicate by sound, and “recorders,” which record the signals. 

(1) Recorders vary in details of construction, hut all have the Morse 
same object, namely, to record tho intervals during which the current recorders, 
is applied to the line. In the earlier forms of instrument the record 
was made by embossing lines on a ribbon of paper by means of a 
sharp stile fixed to one end of a lever, which carried at the other 
end the armature of an electromagnet. This method of recording 
is still largely employed in America, and certainly has the advan- 
tage of simplicity. The form of instrument almost universally 
used in Europe makes the record in ink, and hence is sometimes 
called tho “ink-writer.” This method lias the advantage of dis- 
tinctness, and so is less trying to the eyes of the operators. The 
action of the instrument will ho understood from the annexed 
sketch (fig. 




„ paper 
which is 
being" pull- 
ed towards 
the left by 

means of two rollers r x and r a 
moved by a train of mechanism. 

Underneath the roller r x a small 
wheel i is kept turning by the 
same mechanism, and has its 
lower edge in contact with the 
surface of ink in the ink-well w. 

When a current is sent through 
the magnet m, the armature a is FlQ - 15—Morse ink-wrltor, one-fourtli 
attracted and the lever l lifts the 

ink-wheel i into contact with the paper, against the surface of 
which it rolls until the current is broken, thus making a mark the 
length of which depends on the speed of the mechanism and tho 
time the current flows. As the speed of the mechanism is nearly 
constant, the relative lengths of the marks depend only on the 
duration of the current. In this way the letters of the alphabet, 
or any other understood signs, are indicated by groups of long anil 
short marks, commonly called “ dashes ” and “ dots.” 


ing instrument soon Morse 
of the armature sounders, 
fatiguing method of 


(2) Operators who use the record- 
learn to read the message by the click 
against its stop, and as this is a less 
reading, and leaves the hands and 
eyes free to write, the sound is usu- 
ally preferred. Thus, when it is not 
necessary to keep a copy, a much 
simpler instrument may he employed 
and the message read by sound. _ The 
earliest successful form was Bright’s 
hell sounder, which consisted of two 
bells of distinct tone or pitch, 
one of which was sounded when 
the current was sent in one 
direction and the other when 
it was reversed. This instru- 
ment was capable of giving 
very considerable speed, hut it' 
was more complicated than 
that nowin use, which consists 
only of an electromagnet, with its armature lever arranged to stop 
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against an atm! or screw b (fig 16) m such a way as to give a dis- 
tinct and somewhat loud sound. Dots and dashes aie distinguished 
hy the interval between the sounds of the instrument m precisely 
the same way as they aie distinguished when reading fiom the 
i ecorder by sound The form of sounder commonly used m England 
is shown m fig 16 , it is one of the simplest possible mstiuments, 
is easily adjusted to the current by tightening oi slackening the 
spring s, and is very little liable to get out of oidei. 

Jhemical Another and m some respects a simplei method of recording is 
ele- to use a chemically prepared ribbon of papei Suppose, foi m- 
raphs. stance, the papei ribbon to be soaked in a solution of iodide of 
potassium and a light contact spring made to press continu- 
ously on its surface as it is pulled forwaid hy the mechanism -S 01 ^ 1 
Then, if a cnnent is sent fiom the spung to the rollei thiough the 
paper, a brown maik will he made by the spung due to the hbeiation 
of iodine This was the punciple of the chemical telegraph proposed 
hy Edward Davy m 1838 and of that proposed hy Bam m 1846 
It gives a ready means of lecordmg on the Morse plan at a high 
rate of speed, and Barn’s telegiaph was successfully worked foi some 
yeais m America Seveial ingenious applications of his method 
have been proposed, as, for example, the copying telegraph of Bake 
well and of Cios, hy means of which a telegiam may bo tiansmitted 
m the sender’s own handwriting , the pantelegraph of Caselli , the 
autographic telegraphs of Meyei, Leuon, Sawyer, and otlieis , and 
the autographic typo-telegraph of Bonelli The punciple of action 
of these mstiuments is this Suppose two metallic cylmdeis, one 
at the sending and the othei at the receiving station, to be kept 
revolving synchronously, and suppose the axis of each to be 
threaded with a fine screw so that as it l evolves xapidly it has a 
slow side motion Wrap lound the eylmdei at the sending station 
a ribbon of tinfoil, or paper coveied with a conducting coating, on 
which the message is written in varnish oi some other insulating 
substance Suppose also a ribbon of papei which has been soaked 
m iodide of potassium to be wrapped round the cylinder at the 
receiving station. Cause a stile, as m the Bam telegraph, to press 
on each cylinder and set it in motion. It is evident that so dong 
as the stile at the sending end pi esses on the clean foil the stile 
at the receiving end will continue to make a brown mark, but that I 
when it passes over the vaimsh the mark will be interrupted In 
this way, as the two cylinders revolve and movo sideways, the series 
of interruptions made at the receiving end form an exact copy of 
the varnish mailcs at the sending end These instruments are at 
present but little used 

into- It has been found possible to make the Morse ink-water so sensi- 
natic tive that it can lecoia signals sent ovei land linos of several hundred 
-ele- miles m length very much faster than they can he transmitted by 
;iaphs. hand, and this lias led to the adoption of automatic methods of 
transmission, One was pioposed by Bain as eaily as 1846, but it 
did not come into use. That now employed is, however, practically 
a development of lus idea It consists in punching, by means of 
" a puncher/' a series of holes m a strip of papei in such a way that, 
when the stnp is sent through another instrument, called tlio 
“ transmitter,” the holes cause the circuit to bo closed at tlio 
proper times and foi the proper pioportionato intervals for the 
message to he correctly printed hy tho receiving instrument or 


rods M, M lt the one as much m front of the other as there is space 
between two successive holes m the perfoiated ribbon To the otliei 
ends of A, B rods H, H 3 are loosely hinged, then ends passing 
loosely through holes m the ends of the bar P, which is fixed to 
the divided disk D. By means of two collais Ii, K x and the wheel 
W, the disk D is made to oscillate in unison with the beam E 
The cianks C and C 3 aie connected with the poles of the sending 



message to he correctly printed hy tho receiving instrument or 
recorder. The most successful apparatus of this kind is that 
devised by Wheatstone , others have been introduced, by Siemens 
and ITalske, Gainiei, Ilumaston, Siemens, and Little. 
iVkeat- In Wheatstone’s automatic appaiatus three lovers are placed side 
tone’s by side, each acting on a sot of small punches and on mechanism 
into- for feeding the paper forward a stop aftor each operation of the 

natic levers The punches aie arranged as shown in fig 17, and tho 

,ystem. levels are adjusted so <_ — - pxrrL. 

that the left-hand one S Q Q q*, | 

moves® Maud punches 5 d » 0J 0d < 

a row of holes across the s p. 0 Z. X S 

S (group 1 m the j ^ U c w* ^ 

), the middle one i — ~ M 

moves & only and punches 17, 

a centre hole (2 m the figure), while the right-hand one moves a, b, 
d, e and punches four holes (8 and 4 in the figure). The whole of 
this operation lepresents a dot and a dash or the letter "a, ” The 
side rows of holes only aie used for transmitting the message, tho 
centre row being required for feeding forward the paper in tho 
transmitter. The peifoiation of the paper when done by hand 
is usually performed by means of small mallets, but at the central 
telegraph office m London the keys are only used for opening 
air-valves, the actual punching being done by pneumatic piessure. 
In this way several thicknesses of paper can he perforated at tho 
same time, which is a gieat convenience for press work, since 
copies of the same message have often to he transmitted to 
several newspapers at the same time. The mode of using the 
paper ribbon for the transmission of the message is illustrated 
m fig. 18. An ebonite beam E is rocked up and down rapidly by 
a train of mechanism and mores the cranks A and B by means of 
two metal pins p, p A and B are in metallic contact with each 
other through the springs s, s, and they carry two light vertical 


batteiy B Tho opeiation is as follows The papei nbbon R is 
moved foi ward hy its ceutie low oi holes at the proper speed above 
the uppei ends of the lods M, M 3 , should theie be no hole m tho 
ribbon it pushes the crank A or B out of contact with tho pms p % p 
and piovcnts a cunent passing to tho line. Should, however, a 
low of holes, like group 1 above, bo perforated, the lod M 3 will lust 
he allowed to pass tlnough tho papei and copper will be put to tho 
lmo , at the next half stioke of tlio beam, M will pass tlnougli, and 
as tho disk D levcrses the batteiy zme will be put to tho line 
Thus foi a dot first a positive and then a negative cunent are sent 
to the line, the effect of the positive cunent continuing dining tho 
time lequirod for the papei to tiavel tho space between two holes 
Again, suppose gioups 3 and 4 to he punched. The fust part will 
be, as befoie, copper to the line j at the noxt half stioke of tlio beam 
M will not pass through, as theie is no liolo m the paper ; but 
at the third naif stioke it passes tlnougli and zinc is put to tho 
line. Thus for a dash tlio interval between tlio positive and tlio 
negative cunent is equal to the tune the paper takes to travel over 
twice the space between two successive holes. Iloneo for sending 
both a dot and a dasli reverse currents of short dmation are sent 
tlnougli tho line, hut tlio interval between tho roveisal is Hugo 
times as gieat for tho dash as for tho dot In the lccoiving instru- 
ment the olectiomagnet is so constructed that tho armature, if 
pulled into any position by either current, lemains in that position, 
whothei tho cunent continues to flow or not, until a reverse current 
is mado to act on tlio magnet Eor tho dot tho armatiuo is de- 
flected bv the fust cunent, tho ink-wheel being brought into con- 
tact with the paper and aftoi a slioit interval pulled hack by tho 
reverse cunent. In the case of tlio clash tlio ink- wheel is hi ought 
into contact with the paper by tho first current as before and is 
pulled back by tho reverse current aftor three times tho interval 
The armature acts on an inking disk on tho punciple described 
above, save only that the disk is supplied with ink from a groove 
m a second wheel, on which it rolls the grooved, wheel is kept 
turning with one edge m contact with ink in an ink-well. By this 
method, of transmission tho battery is always to tho lino for the 
same interval of time, and alternately with opposite polos, so that 
tho effect of electrostatic induction is reduced to a minimum. 

Through tho instrumentality of tins method as many as 400 wouIh 

E r minute havo lately boon transmitted by Mr Preeco between 
ndon and Newcastle, a distance of 278 miles. 

Tho first considerable improvement on the Ilouso typo-printer. Hughes's 
referred to above, was mado by D. E. Hughes of Kontuuky m 1856. type- 
in the Hughes instrument (see fig. 19) two trams of clockwork printing 
mechanism, one at each end of the line, are kept moving synclmm* tele- 
ously hy powerful spring governors. Each instrument is provided graph, 
with a key-hoard, losomblmg that of a smalt piano, tho key levers 
of which communicato with a circular row, R, of vortical pins, A 
horizontal arm A fixed to a voitical shaft m gear with tho median- 


tne battery is put to the line for a short tune at that part of tho 
revolution hy means of a sledge S earned hy the horizontal arm. 
The current thus sent to tho line may he made cither to act directly 
on the printing instrument or to close a local circuit by moans of a 
relay. For simplicity wo will suppose direct action. The current 
then passes through the coils of a powerful electromagnet M, which 


relievos the printing mechanism. The electromagnet consists of 
two coils each containing a soft iron core of the same length as tho 
coil. These cores rest on the ends of the two arms of a powerful 
horse-shoe permanent magnet, and thus become strongly polarized 
by induction. A soft iron armature is placed across the free ends 
of the soft iron cores and is pulled by a strong spring, the tension 
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of which, is adjusted so as to be nearly equal to the magnetic attrac- 
tion. The current is sent in the proper direction to diminish the 
power of the magnet and allow the spring to preponderate. A vei-y 
powerful action is thus obtained by means of a very small current, 
the actual work being done by motive-power in the instrument 
itself. After the letter is printed the mechanism short-circuits the 
magnet and replaces the armature automatically. The printing 
action is as follows. The type-wheel W is carried round continu- 



Pio. 10.— I-Iuglies's typo-printing instrument, one-tenth 


ously by the clockwork, to which it is attached through a friction 
sleeve which allows it to be stopped, and pushed backward or for- 
ward without stopping the mechanism. Another shaft carrying 
three cams is arranged so as to bo locked into gear with the wheel- 
work when the armature leaves the poles of the magnet. The cams 
then come into action in rotation ; the first moves the adjustment 
lever, shown to the left of W in the figure, which pushes a wedge- 
shaped piece into the teeth of the typo-wlieel and adjusts it exactly 
to the proper position for printing ; the second cam presses the paper 
against the typo ; the third moves forward the paper ; a fourth cam 
replaces the armature of the magnet and relieves the cam shaft, 
leaving the instrument ready to receive another letter. The whole 
of this operation occupies only a small fraction of a second. By 
means of the adjustment lever or “ corrector " l every error in syn- 
chronism decidedly less than half the space from letter to letter is 
perfectly corrected each time an impression is made. Thus, during 
the time the receiving instrument at one station is in use, its type- 
wheel is kept in perfect agreement with the sending wheel at the 
other station ; ana, if the electric action keeps time, a wrong letter 
cannot bo printed unless the rate of the clockwork is at fault by 
some such amount as one or two per cent. If the two wheels are 
allowed to run a long time without the electric maintenance of 
agreement, they will be found more or loss at variance, as the 
pieces of clockwork, however good, cannot be perfect. All that is 
necessary to bring them into agreement again is to strike several 
times the key corresponding to a prearranged adjustment signal— 
that corresponding to the dot type, for instance. The receiver knows 
{according to the regulated system of working) that it is adjustment, 
not message, that is being sent ; ahd he turns his type-wheel bv 
hand till it prints dots. Ho then signals back “ O.IL” (“All 
correct ! ”) and is ready to receive the message. If by any accident 
his type-wheel gets on a wrong letter in the course of a message, 
he disturbs the sender (who all the time sees the effect of his sending 
printed before his own eyes) by sending back a few currents on 
him ; he receives dots by way of acknowledgment, and resets his 
type-wheel to print correctly. This system of telegraphic printing 
has a great advantage over the step-by-step system in using con- 
tinuous instead of intermittent currents, and so avoiding the neces- 
sity for the rapidly acting electric escapement, which, however skil- 
fully planned and executed, is always liable to failure when worked 
too rapidly. In Hughes’s instrument almost perfeot accuracy and 
certainty have been attained ; and in actual practice it has proved 
to be decidedly superior to all previous type-printing telegraphs, 
not only in speed and accuracy, hut in less liability to mechanioal 
derangement from wear and tear and from accident. It involves 
many novel features : the receiving electromagnet is of peculiar 
construction and remarkable efficiency j the transmitting apparatus 
lias a contrivance to prevent unintentional repetitions of a letter 
through the operator nolding his finger too long on a key ; the 
type-wheel has a lock for each station, to be opened by its own key, 
one of the letter keys of any of the instruments in the circuit, This 
instrument was for some years extensively used in the United States, 
until superseded by G. M. Phelps’s modification of it, known as the 


“American combination printing telegraph,” because it embodied 
part, of Hughes’s and part of House’s instruments. With this 
modified form, somewhat greater speed was obtained, but it was 
found difficult to drive, requiring the use of steam or some such 
motive-power. In a subsequent modification introduced in 1875 
an electromotor is applied to drive the printing mechanism. This 
allows a shorter train and stronger wheelwork to be used, secures 
more certain action, and involves less risk of derangement. 

Hughes’s form was taken up by the 
French Government in 1860, and is still 
very largely in use in France. 

Stock and private line telegraphs Stock 
constitute an important class of instru- tele- 
ments, of which Laws’s “gold in di- graphs, 
cator,” introduced in 1866, may betaken 
as the forerunner. A brief description 
of Calahan’s stock telegraph, introduced 
in 3867, will give a general idea of the 
action of this class of instruments. The 
printing mechanism consists of two type- 
wheels, on the edge of one of which are 
the letters of the alphabet and on the 
edge of the other the numerals from 1 
to 9 and fractions by eighths up to unity. 

The type-wheels are placed side by side, 
but can be turned independently of each 
other. Beneath them a platen is carried 
on one end of a lever, whose other end 
is attached to the armature of an electro- 
magnet. Between the platen and the 
wheels a ribbon of paper broad enough 
to cover the edges of both wheels is 
passed. The instrument is worked hy 
three lines of wire, one for driving each 
type-wheel and one for printing and feeding the paper forward. 

The movement of the type-wheel is accomplished by an escapement 
acted on by closing and opening the circuit of an electromagnet. 

For the convenience of the sender the transmitting instrument is 
made in the form of two dials, each resembling the dial of an 
ABC instrument, round the edge of one of which letters are 
printed, and round the other tlxenumerals and fractions. Mechanism 
is provided for opening and closing the circuit, so that by turning 
a handle (fixed to an axis passing through the centre of tlia dial) 
until an index attached to it points to the letter which is to be 
printed, the typo- wheel of the receiving instrument is in the proper 
position to print that letter, and this is accomplished by depressing 
a key and closing the third circuit. The printing magnet then 
raises the platen and presses the paper against the type. Suppose 
direct United States telegraph stock is to be reported and the price 
is 9 f. The operator turns the index on the letter dial to D and 
presses the printing key ; he next turns the index to period and 
again presses the printing key ; he then turns in succession to U, 
to period, to S, to period, and prints these ; then he turns the 
index on the figure dial to 9 and prints it, lastly to § and to period, 
and prints them. The quotation then reads on the paper ribbon 
D. U. S. 9f. 

Various modifications of this instrument have since been intro- 
duced. In one form, the “universal stock printer,” two lines of 
wire are required, and both type-wheels are driven hy one wire, 
the printing magnet being made to change the action from one 
wheel to the other when the wheels are brought into a particular 
position, In another, “Phelps’s stock printer,” only one line of 
wire is required, a polarized armature being used for moving the 
type-wheels and an ordinary neutral armature for the printing. 

The rapid reversals which work the polarized armature do not last 
long enough to move the printing lever, but when a pause is made 
the printing mechanism is. relieved and a letter printed. This 
instrument is similar in principle to the House apparatus and is 
capable of working at a considerable speed. 1 

Cowper’s writing telegraph is designed to record the message in Cowper’s 
written characters ; its arrangement is as follows : — Two lines of writing 
wire are connected, one with each of two small resistance slides, tele- 
which are placed in such a w&y that the sliders move in the same graph, 
plane but in directions at right angles to each other. A pen placed 
at the point of intersection of the lines of motion of the two sliders 
is connected with them in such a way that, when it is moved, as in 
the act of writing, each slider takes up that component of the 
motion which is in the direction in which it is free to move. The 
sliders thus vary the resistance in the line circuits hy an amount 
proportional to the motion of the pen, and when a battery is kept 
joined in the circuit the current varies in the same way. The 
current is passed through the coils of two electromagnets at the 
receiving end, each capable of giving motion to a pencil in one line, 
at right angles to the direction of motion of the other. When the 
pen at the sending end is moved as in the act of writing a message 


i For these and other type-printing instruments, see Prescott’s Electricity 
and the Electric Telegraph. 
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the pencil at the receiving end moves in a corresponding manner 
on account of the variations of the current, and in this way it 
writes the message on a slip of paper moving beneath its point. 

Methods of Working Telegraph Circuits. — (1) The arrangement 
on the open circuit system for single- current working is shown in fig. 
20, in which L x represents the line, G- a simple form of galvanoscope, 
used simply to show 
that the currents are 
going to line when 
the message is being 
transmitted, K the 
transmitting key, B 
the battery, I the re- 
ceiving instrument, 
and E the earth- 
plate. The complete ri~ l' 

circuit is from the L5J l— * 

plate E through the instrument I, the key K, and the galvano- 
scope G- to the line L x , then through the corresponding instru- 
ments to the earth-plate E at the other end, and back through 
the earth to the plate E. The earth is always, except for some 
special reason, used as a return, because it offers little resist- 
ance and saves the expense and the risk of failure of the return 
wire. The earth-plate E ought to be buried in moist earth or in 
water. In towns the water and gas pipe systems form excellent 
earth-plates. It will be observed that the circuit is not in this 
case actually open ; the meaning of the expression "open circuit” 
is “no battery to line.” Under normal circumstances the instru- 
ments at both ends are ready to receive, both ends of the line being 
to earth through the receiving instruments. A signal is sent by 
depressing the key K, and so changing the contact from a to b, 
and thus putting the battery to line. On circuits where the traffic 
is small it is usual to make one wire serve several stations. The 
connexions at an intermediate or wayside station are shown at W. 
S is a switch, consisting of three blocks of brass fixed to an insulat- 
ing base. W may be made the terminal station of L x by inserting 
plug 3, and of L a by inserting plug 2, or the instruments may be 
cut out of circuit by inserting plug 1. In ordinary circumstances 
the messages from all stations are sent through the whole lino, and 
thus the operator at any station may transmit, if the line is free, 
by manipulating his key. The greatest inconvenience of this system 
•arises from the varying strength and resistance of the batteries 
used at the different stations. As, however, delicate recording 
instruments are seldom required bn such circuits little difficulty is 
experienced. 

(2) The connexions for positive and negative current or single- 
- needle working on open circuit are shown in fig. 21, in which all the 
letters have 


N is a single 
needle instru- 
ment, and K 
is a reversing 
key. The 
lovers 1 and 2 I 
press against L—J ' 
the stops a when the line is free ; hence the lino is to earth at both 
ends. But, if lever 1 is depressed, one pole of the battery is put 
to line ; if 2 is depressed, the other pole is put to the lino. In 
this way the needles of the receiving instrument may ho made to 
turn to either left or right ; and, if we call a motion to the left a 
dot and a motion to the right a dash, the Morse alphabet may be 
read from these motions. The connexions for wayside stations are 
illustrated at W, and will be readily understood from the descrip- 
tion given, under single-current working above. 

(3) When the line consists in whole or in part of underground 
or submarine cable the capacity causes a very considerable diminu- 
tion in the speed of working. This is to some extent got over by 
putting the 
earth 




through a switch S with one pole of the battery B, and the stop b 
in the usual way with the other pole. Suppose the arm c of the 
switch S to be in contact with 2; then when the key is mani- 



pulated it sends alternately positive and negative currents into the 
line. If the positive is called the signalling current, the line will 
be charged positively each time a signal is sent ; but as soon as the 
signal is completed a negative charge is communicated to the lino, 
thus hastening the discharge and the return of the relay lever to its 
insulated stop. This method of working has been already referred 
to in connexion with Wheatstone’s automatic system. 

The connexions for single-current working on this system are Closed 
illustrated in fig. 23. It differs from the open circuit in only rcquir- circuit 

ing one battery (although, as r _h , w , system. 

in the figure, half of it is often 
placed at each end), in having 
the receiving instrument be- 
tween the line and the key, 
and in having the battery con- 
tinuously to the line. The 
battery is kept to the line by 
the bar c, which short-circuits 
the keys. When signals are to 
he sent from either station the 
operator turns the bar c out of 
contact with the stop 5, and then operates precisely as in open cir- 
cuit sending. This system is more expensive than the open circuit 
system, as the battery is always at work ; but it oilers some ad- 
vantages on circuits where there are a number of intermediate 
stations, as the circuit is under a constant electromotive force and 
has the same resistance no matter which station is sending or 
receiving. The arrangement at a wayside station is shown at W. 

When the circuit is long and contains a largo number of stations, 
the sending battery is sometimes divided among them in order to 
give greater uniformity of current along the lino. When only one 
battery is used the current at the distant end may bo considerably 
affected by the leakage to earth along the line. 

In working long circuits with ordinary instruments inconven- Relay 
iently high battery power is required in order to send sufficient working, 
current to produce the signals, in suclx cases it is usual to employ 
a local battery to produce the signals and to close the local battery 
circuit by moans of a delicate circuit- closing apparatus called a 
relay, which is a very delicate electromagnetic key having its lover 
attached to the armature of the magnet. The arrangement at a 
station worked by relay is shown in fig. 24, where L is the lino of 
wire, joined through ' 
the key K to one end 
of the coil of the relay 
magnet R,the other end 
of which is put to earth. 

When a current passes 
through R the armature 
A is attracted and the 
local circuit is closed 
through the armature -=r B 
at b. The local battery "T. 

B x then sends a current 

through the instrument i — 1 — i 

I and records the signal. Fig. 24. I E 1 

In the form of relay indicated in the figure the armature is hold 
against the stop a by a spring S, In some cases — as, for example, 
in Siemens’s polarized relay, shown in fig. 25— the armature a is 
put in contact through the pivot h 
with one pole N of a permanent magnet 
m, the other pole s of which is fixed to 
the yolk y of a horse-shoe electromag- 
net M. The armature is placed between 
the poles of the electromagnet, a little 
nearer one pole than the other, so that 
the magnetic attraction holds the con- $ 
tact lever against the insulated stop 
without the aid of a spring. This form 
of relay only answers to currents in one 
direction, but it is capable of giving 
great sensibility, and for some pur- 
poses — for instance, in some methods I'm. 25,— Siemens's 
of quadruples working— its directional polarised relay, 

character is an advantage. 

Translation . — In a precisely similar manner a relay may bo made Transla- 
te re-transmit automatically the message over another line, or, what tiou. 
is the same thing, over a continuation of the same lino when the 
whole length is too great for direct working. It is not usual in 
practice to employ the delicate receiving relay for re-transmitting 
the message, hut it is made to work a coarser instrument, which 
takes the place of the sounder, or, it maybe, the sounder itself, 
in the local circuit. It is clear that one receiving relay ma_y bo 
used to work a number of re-transmitting keys in the same local 
circuit, and hence to distribute a message simultaneously over a 
number of branch lines from a central station. 

Duplex, Quadruple x, and Multiple Telegraphy , — Duplex tele- Duplex, 
graphy consists in the simultaneous transmission of two messages, 
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one m each dnection, ovei the same wne The solution of this 
piohlem was attempted by Gmtl ot Yienna m 1853 and m the 
iollowmg yeai by Faschen and by Siemens and Halske Within a 
few years seveial methods had been pioposed by diifeient mventois, 
but none weie at fust veiy successful, not fiom any fault in the 
principle, but because the effect of eleetiostatic capacity of the line 
was left out of account in the eaily arrangements The first to 
introduce a leally good piactical system ot duplex telegiaphy, m 
which this difficulty was sufficiently oveicome foi land hne pui poses, 
was J B Steams of Boston (Mass ) In older that the line between 
two stations S x and S 2 may be woiked on the duplex system it is 
essential that the leceivmg instalment at S x shall not be acted on 
by the cuiients sent into the line at Sy and similarly that the 
currents sent into the line at S 2 shall not act on the receiving 
instillment at S 2 , while at the same time these currents must act 
on the instalments at S 2 and S l respectively. The two methods 
most commonly employed aio the following 

(1) In fig 26 13 is the sending batteiy, Bj a resistance equal to 
that of the battery, R a set of icsistance coils, and G a condenser. 
Suppose the key at 
station Si to bo de- 
pressed ; then a cur- 
lent flows into the 
lino through cn - 
cult 1, and to eaitli 
tin ought circuit 2. c 
Now, if both these 
ciuionts pass, as in- 
dicated in the fig- 
ure, louiul the oloo- 
tromagnot of the 

receiving liistiu- 1-h-i Fig. 20. 

meat, but m opposite directions, and if their stiengths are pro- 
perly adjusted, no effect will bo pioducod on that instalment. At 
station S 2 , however, the cuiront flows to oarth, partly tluough cir- 
cuit 1 and paitly tluough circuit 2, hut m the same dnection lound 
the coils of the loceiviug instrument Hence, if the cuiront is 
strong enough, the receiving instrument at S 2 will be set m action 
Similarly the dopiussion of the key at S 3 can bo made to pioduce a 
signal at S* ami yet have no effect on the instrument al S 2 The 
necessary and sufficient condition is that the currents in cucuits 
1 and 2 at the sending station shall at all times boai a cortam 
fixed ratio to each othor, depending on tlio coils of tlio receiving 
instalment at that station If for simplicity wo suppose tho losist- 
anco of the lmo to bo constant and not to bo affected by tho trans- 
mitting apparatus, and to ho of zero electrostatic capacity, the 
fixed ratio may bo obtained by adjusting R m tlio auxiliaiy circuit 
2, In actual praotico tho line has capacity, and this is com- 
pensated for by supplying to R from the condenser 0 capacity 
equivalent to that of the lmo C should be of such a form that 
tho capacity m tho circuit can ho varied, and it must have tho 
samo inductive letardation as the lino ; that is to say, the capa- 
city must he distributed along tho resistance R m a manner equi- 
valent to that in which the capacity of the lino is distributed 
along its resistance. A rough approximation to this adjustment 
will answer tlio puiposa for ordinary land hne working, hut for 
subnuumo cable work a very accurato adjustment is necessaiy In 
older tlmt the manipulation of the key may not affect tho resist- 
ance of the hne, the resistance between tho point D and E should 
be as noaily as possible tho samo for all positions of tho koy 
This implies that tho keys shall not at any time broak circuit, nor 
make contact on both the front and the back stops for rnoio than 
an instant, for an instantaneous break of the circuit would affect 
tho signals being received from the other station. The principle 
of tho “continuity preserving key,” used for duplex working, will 
bo understood from tho figure So long as the key is not depressed 
the lmo is kept to earth through the resistance B x ; when the key 
is pushed down it suddenly changes to the battery B, being at the 
transition in contact with both B and B x . This produces very 
little disturbance, because the koy is moving quickly at that part 
of its stroke, and the resistance of the line and receiving instru- 
ment is generally much higher than that of Bj. This is called 
the “differential method.” The principle was first enunciated by 
Frisehcn ; but its present condition is the result of the labours of 
a large numbor of experimenters, among whpm may be mentioned 
Siemens and Halske, Stark, Bdlund, Gmtl, Ny strom, Preeoe,Nedden, 
Farmer, Maron, ‘Winter, Stearns, and Muirhead. 

(2) The second mothod to which we may bore refer is known as 
tho “budge method” from the similarity of the arrangement (see 
fig 27) to that of tho Wheatstone bridge Instead of sending the 
currents in tho two branches of the divided circuit DP ana DQ 
through the two coils of a differentially wound relay or receiving 
instrument, as m Frischen’s method, two resistances a and i aro 
inserted and the instruments are Joined between P and Q. It is 
clear that if the difference of potential between P and Q is unaff 
by closing the sending key K no change of current will take place 
m the instrument circuit. The relativo potential of P and Q is not 


affected by the manipulation of K if the lesistanee a is to that of b 
as the lesistanee of L is to that of R , hence that is the airange- 
ment used. The same remaika with legard to retaidation and 

p p 



capacity that were made when descabmg the differential method 
apply heie also One very gi eat advantage m this method is that 
the instrument used between P and Q may be of any oidmaiy foim. 

Most important cables, such as those of the Eastern Telegraph 
Company and the vaaous Atlantic cables, aie woiked duplex on 
Muuhead’s plan What may be called a mechanical method of 
duplexing a cable was described by Sir W Thomson m a patent 
taken out by him m 185 8 In this, as m the oidmaiy methods, a 
diffeientially wound receiving instrument was used, one coil being 
connected with the cable and the other with the eaitli, but it 
diffeied fiom other methods in lequnmg no “aitiflcial” oi model 
cable The compensation was to he obtained by woilung the slides 
of a icsistance slide included m the cucuit of the compensating 
coil, either by the sending key or by clockwoik lelieved by the key, 
so as to vaiy the icsistance m that circuit aceoidmg to any law 
which might ho lequued to pi event the leceivmg instrument being 
affected by tlio outgoing cunent Foui years later Yarley patented 
Ins model eablo, which was the first near approach to a successful 
solution of the duplex problem oil the principle now adopted It 
was not, liowevei, a sufficiently poifect lepiesentation of a laid 
cable to scive foi duplexing cables of moie than a few bundled 
miles in length 1 

By an mteiestmg modification of the bndgo method, which lias 
been applied with excellent results by Dr Muuhead to submaune 
woik, condensers aie substituted for a and b, one being also placed 
m tlio circuit between P and Q. In this case no cuirent flows from 
tho batteiy tluough the line oi instillments, the whole action being 
mductivo. As wo have already stated, the distribution of the 
capacity along the resistance R mnst m suhmaime cable work be 
made to correspond veiy accuiately with the distubution of tho 
capacity along tho resistance of the cable Tins is accomplished 
by Di Muulicad in the following manner. One side of a sheet of 
paraffined paper is covered with a slioet of conducting substance, 
say tinfoil, and over the other side narrow strips of the samo sub- 
stance aie ananged gnduonwise to form a continuous circuit along 
the stiip. Tho bieadth and thickness of the strip and the thick- 
ness of the paraffined papei are adjusted so that tho relative resist- 
ance and capacity of this anangement are tho same as those of the 
cable with winch it is intended to be used. A laigo number of 
such sheets aro picpared and placed together, one over the othoi, 
the end of tlio strip of the fust sheet being connected with tho 
beginning of the strip of tho second, and so on to the last sheet, 
the whole representing the conductor of the cable. In the same 
way all tho conducting sheets on tho other side of the paper are 
connected together anu form the earth-plate of this aitiflcial cable, 
thus representing tho sea The leakage through the msulatoi of 
tho cable is compensated for by connecting high resistances be- 
tween different points of the strip conductoi and the earth coating 
Faults or any other irregularity m the cable may be loprcsented by 
putting resistances of the proper land into the artificial lino This 
system of duplexing cables has proved remailcably successful 

Quadruplex telegraphy consists m tho simultaneous tiansmission Quadru- 
of two messages from oach end of the lino. The only new pioblem plex. 
introduced is the simultaneous transmission of two messages m the 
samo direction; this is sometimes called “diplex transmission" 

The solution of this pioblem was attempted by Dr J. B, Stark of 
Yionna in 1866, and during the next ten years it was woiked at by 
Bossclia, Kramer, Maron, Sohaak, Schredei, Wartmann, and others 
The first to attain success was Edison, and his method with some 
modifications is still used One of the latest arrangements is shown 
in fig 28, a brief description of which will indicate the general 
principle involved. and K 2 aro two transmitting keys the 
nature of which will be understood from the illustration , R, and 
R 2 are two differentially wound polarized relays, both of which are 
supposed to respond to positive currents and to he held against 
them hack-stops by negative currents When neither lcoy is de- 
pressed a current, which for convenience we call ~ 4, flows to the 
time ; this is sufficient to overcome the pull of the spring T m the 
relay R, (the receiving instruments are supposed to be at the other 
end of the line), and hence the levers of both relays are held against 
their back-stops. When K x is depressed a current - 1 is sent to the 
line, and, this being too weak to overcome the spring T, the lever 
r See De Saixty, Joum. Soo Tel Mng., vol il , 1878. 
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of R 1 moves into contact with the auxiliary lever Z and closes the 
circuit ot the soundei S x "When K 2 only is depressed a ciurent 4- 4 
is sent to the line This acts on both relays, hut is powerful enough 
to overcome the 
pull of the 

spring T x , and 
so to move the 
lever l and 

break the cir- 
cuit of the 

sounder S* be- 
fore it has time 
to act Thus 
Ko acts on the 
soundei S 2 but 
not on the 

sounder S : When both keys are depressed a current + 1 is sent 
into the line This is sufficient to move the lever of into con- 
tact with Z but not to overcome the pull of Tj, and hence the cucuit 
of sounder S, is closed , it is also sufficient to move the level of 
R 2 and close the cucuit of S 2 When therefoie both keys are down 
the soundei s S 3 and S 2 at the othei end of the line aie both set in 
action , the fust lesponds to K : and the second to Iv 2 Thus all 
the conditions for the simultaneous transmission of two messages 
are provided for It is not necessaiy to enter again into the ques- 
tion of continuity at the different positions of the keys The figuio 
illustrates how this diplex system may he duplexed, and hence how 

S uadiuplex working can be obtained It is only necessaiy to wind 
tie coils of the lelay magnets differentially, when, by means of a 
precisely similar arrangement to that used for simple duplex, the 
instruments at the sending station aie left unaffected by the out- 
going cunents, but aie affected by the incoming cuirents The 
method heie indicated is on the differential pimciple, but it is 
scarcely necessaiy to say that the budge method is equally appli- 
cable A combination of the budge and the differential methods 
has been used by Prescott and Smith, and possesses some advan- 
tages m certain cases. It is impossible in this article to go into 
the great variety of detail m arrangement and method with which 
it is possible to obtain good results 

Multiple. The several methods that have been proposed for the tiansmission 
of a number of messages m one direction on the same wiie aie 
l editable to two classes. In one the time which a revolving con- 
tact slulci takes to make one i evolution is dividod into as many 
mteivals as there are sets of sending and receiving instruments on 
the line, and by means of it the cunent is closed through the 
different sets of apparatus m succession. Tins implies the syn- 
chronous movement of the l evolving slideis at the two ends of the 
line In a sense this may bo said to be simultaneous transmission 
all the messages aio being sent at the same time, but the pi ogress 
of any one message is slower than it would bo if it alone was occupy- 
ing the whole line m the ordinal y way Tho method possesses some 
advantages when the line is capablo of being worked at a higher 
speed than a single operator can attain, or when one of tho stations 
can advantageously be used as a distributing station, for in that 
case one set of apparatus may bo used as an automatic distributor. 
Multiple telegraphy on this plan was proposed by Thomson m 
185S.- 1 - A veiy complete set of apparatus for the purpose was 
shown by Meyer at the Yienna exhibition of 1873.® Delaunay’s 
multiple telegraph is the most lecent development of tho system, 
and has been lately adopted on some cncuits in Gieat Britain. 8 

In the other class there aie joined to the two ends of the lme of 
wne a number of branch circuits, in each of which a set of trans- 
mitting and receiving apparatus is included. In the cn cuit, between 
the line and each of the sending keys, an electromagnetic vibrator 
is placed so as to open and close the circuit a gieat number of times 
during each signal. The vibrators m the key circuits at one end 
of the line have all different and, if possible, relatively incommen- 
surable periods. The receiveis at the other end of the line consist 
of a conespondmg set of electromagnetic vibrators, mounted on 
resonatois and having exactly the same vibrational periods as those 
m the key cncuits at the sending end. When any one of the keys 
is manipulated the cunents sent into the lino have .moll a pulsatory 
character that they only affect the receiver, winch is capable of 
vibrating fieely m unison with these pulsations. When a number 
of keys are manipulated at the same time the receivers analyse the 
resultant wave, each picking out its own component, thus separ- 
ating the diffeient messages The “harmonic telegraph” ot Mr 
Elisha Gray of America is a good example of this class, 

Con- Working of Submarine Gams — The arrangement of the apparatus 

nexions. for working some of the most recent cables is shown m fig. 29. The 
cable is supposed to be worked duplex , but, if S, C 1? 0 3 , and AC 
are removed and tho key connected directly with C 8 , the arrange- 
ment for simplex working is obtained. The apparatus consists of a 
sending battery B, a reversing transm itting key K, a slide of small 
i Tel. Jown , September 1886. 

- For a description, see Prescott’s Eleatnc Telegraph, p 862. 

3 Preece, Jo urn So c Tel. Eng., vol. xv. p 281. 


resistance S, three condenseis C lt C 2 , C 3 , an artificial cable AC, the 
receiving mstiuments I and G, and one oi moie lesistances R foi 
adjusting the leakage cunent The peculiar construction of AC 
has been alieady refeired to The conductor of the cable is piacti- 
cally insulated, as the condenseis m the bridge have a veiy high 
resistance , hence no appreciable cunent ever flows into oi out of 
the lme Two 
xeceivmg m- 
stiuments, a 
siphon le- 
coider and a 
min oi galva- 
nometer, aie 
shown , one 
only is abso- 
lutely neces- 
saiy, but it B 
is convenient 
to have the 

galvanometei ready, so that m case of aceidont to the recorder it 
may be at once switched into circuit by the switch s When one 
of the levels of IC is depiessed, the condonsei C x and tho cable, 
and the condenser C 2 and the aitiflcial cable, aie simultaneously 
charged, m senes , but, if the capacity of C x beats the same pro* 
poition to the capacity of tho cable as the capacity of C 2 heais to 
the capacity of the artificial cable, and if the other adjustments 
are propeily made, no charge will be communicated to C’ } . Aftci 
a very shoit interval of time, tho length of which depends on tlio 
inductive retardation of the cable, the condenseis corresponding to 
Oi and C 3 at the othei end begin to be chaigcd fiom tho cable, and 
since tho charge of C 3 passes through the receiving instrument I or 
G the signal is recorded The chaigmg of C 3 at the receiving end 
will take place, no matter what is the absolute potential oi the 
condensers, consequently the incoming signals are not affected by 
those which are being transmitted fiom that end In actual piac- 
tice the lecomng instrument is so sensitive that tho difference of 
otential between the two coatings of the condonsei C 3 produced 
y the incoming signal is only a very small fraction of tho potential 
ox the battery B. When the key is relieved the condenseis and 
cables at once begin to return to zero potential, and if the key is 
depiessed and relieved soveral times m rapid succession tho cable 
is divided into sections of vaiymg potential, which travel lapully 
towards the receiving end, and indicate thou amval there by pro- 
ducing corresponding fluctuations in tho charge of the condense! 0 8 . 

All cables of any great length aie worked by revoiso currents, the 
single needle alphabet being used t that is to say, currents in one 
duection indicate dots and m the other direction dashes. 

Tho following descriptions of tho minor galvanometer and tho 
siphon recouler aie, with some slight alteration, taken fioin a Jooturo 
delivered by Sir W Thomson before tho Institution of Engineers 
and Shipbuilders in Scotland 4 

(1) Tho instrument fust used foi receiving signals through a long Mirror 
submarine cable (tho short-lived 1858 Atlantic cable) was the mirror galvano- 
galvanometoi,® which consisted of a small mirror with four light motor, 
magnets attached to its hack (weighing in all less than half a grain), 
suspended by means of a smglo silk fibre within tho hollow of ft 
bobbin of fine wiie,— a suitable controlling magnet being placed 
adiacont to the apparatus. The action of tho instrument is as 
follows. On the passage of a current of electricity through tho fine 

wne coil tho suspended magnets with tho mirror attached tend to 
take up a position at right angles to tho plane of the coil, and are 
deflected to one side or the other according as tho current is in one 
direction oi tho other Deflexions to one sido aie intoiproted as 
dots and to the other side as dashes, and tho messages aro trans- 
mitted in accoidance with tho international Morse code of signals. 

(2) The spaik recorder m some icspccts foreshadowed the move Spark 
pei foot instrument — the siphon recorder — which was introduced recorder, 
some years later. Its action was as follows. To an indicator, 
suitably supported, a to-and-fro motion was given by tho electro- 
magnetic actions duo to tlio electric cunents constituting the 

Z als, The indicator was connected with a Ruhmkorff coil or 
r equivalent apparatus, designed to cause a continual succession 
of sparks to pass between the indicator and a metal plate situated 
beneath it and having a plane surface paiallol to its line of motion. 

Over the surface of the plate and between it and the indicator 
there was passed, at a regulaily uniform speed, in a direction per- 
pendicular to the line of motion of the indicator, a material capablo 
of being acted on physically by the sparks, either through their 
chemical action, their heat, or their perforating force. The record 
of the signals given by this instrument was an undulating line of 
fine perforations or spots, and the character and succession of the 
undulations were used to interpret the signals desired to he sent, 

(3) The latest form of receiving instrument for long submarine Siphon 
cables is the siphon recorder, for which Sir ~W. Thomson obtainod recorder, 
4 See his Mathematical and, Physical Papers, vol. ii, p 168. 

* For a description of the mirror galvanometer, see art, Gaxvxnomktkr, vol, 
x p. 60 sq, ’ 
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his first patent in 1867. Within the three succeeding years great 
improvements were effected on it, and the instrument has since 
that date been exclusively employed in working most of the more 
important submarine cables of the world, — indeed all except those 
on which the mirror galvanometer method is in use. In the siphon 
recorder (see fig. 30) the indicator consists of a light rectangular 

it contains becomes ^ « 

electrified, while the Fl0 ' 30.— Thomson's siphon recorder, 

long leg has its open end at a very small distance from a brass 
table, placed with its surface parallel to the plane in which the 
mouth of the leg moves, and over which a slip of paper may be 
passed at a uniform rate, as in the spark recorder. The ink is 
electrified by a small induction electrical machine E placed on the 
top of the instrument ; this causes it to fall in very minute drops 
from the open end of the siphon tube upon the brass table or the 
paper slip passing over it. When therefore the signal-coil moves 
m obedience to the electric signal currents passed through it, the 
motion communicatod to the siphon is recorded on the moving slip 
of paper by a wavy line of ink-marks very close together. The 
interpretation of the signals is according to the Morse code, — the 
clot and dash being represented by deflexions of the line of dots 
to one side or other of the centre lino of the paper. A very much 
simpler form of siphon 

cation of the ink. ” 

Without electrifi- FlQ ' SX.-Siphou recorder. 


cation the instrument (see fig. 31) is very simple and compact, and 
capable of doing good work on cables 500 or 600 miles long. When 
constructed for electrification of the ink they are available for much 
greater lengths, hut for cables such as the Atlantic the original form 
is still used. The strongest magnetic field hitherto obtained by 
permanent magnets (of glass-hard steel) is about 3000 C.G.S. • With 
the electromagnets used in the original form of siphon recorder a 
magnetic field of about or over 5000 C.G.S. is easily obtained. Fig. 
82 shows a facsimile of part of a message received and recorded by 
a siphon recorder, such as that of fig. 30, from one of the Eastern 
Telegraph Company’s cables about 880 miles long. 


(4.) The automatic curb sender was designed by Sir W. Thomson Auto- 
for the purpose of diminishing the effect of inductive embarrass- matic 
ment in long cables. In ordinary hand-sending the end of the curb 
cable is put to one or the other pole of the battery and to earth sender, 
alternately, the relative time during which it is to battery and to 
earth depending to a great extent on the operator. By the auto- 
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Fio. 82. — Facsimile of siphon recorder message. 

matic curb sender the cable is put to one or the other pole of the 
battery and then to the reverse pole for definite proportionate 
times during each signal. The cable is thus charged first positively 
and then negatively, or vice versa,, for each signal. This method 
not only facilitates the discharge of the cable, and so accelerates 
the return of the index of the receiving instrument to zero, but 
provides the means of sending positive and negative currents into 
the cable at the proper times and for the proper intervals. The 
action of the instrument is regulated, like that of Wheatstone’s 
automatic transmitter, by a perforated slip of paper. The arrange- 
ment of the perforations and the method of using the paper slip 
are, however, quite different. The paper is fed forward by a central 
row of holes, which are therefore continuous. The dots and dashes 
of the message are represented by the side rows of holes ; but the 
two currents required for a dot are produced wholly by one hole on 
one side and those for a dash by One hole on the other side. The 
perforated slip is exactly similar to the message written by the siphon 
recorder, the side holes occupying the same relative positions as the 
loops to one side or other of the central line in the record. As the 
side holes reach a certain point in their passage through the instru- 
ment they allow the end of one or the other of two levers to fall ; 
the other end of the lever lifts a light contact spring, forming one 
lever of a reversing key, and makes electrical connexion between 
the battery and another set of springs, which also form the levers 
of a reversing key. The spring is held up, by a flange on the edge 
of a revolving wheel passing under it, during the time required by 
the paper to advance through the distance between two central 
holes. During this interval the current is reversed at the proper 
time by a pair of adjustable cams fixed to the same spindle as the 
flanged wheel. This method of transmission has been found quite 
successful, though it has not been brought into use, as hand- 
sending has hitherto proved sufficient for the work required. 

Speed of Signalling, — The mathematical theory of the speed of Speed of 
telegraphic signalling was given in a paper on “ The Theory of the signal- 
Electrie Telegraph” communicated by Sir W. Thomson 1 to the ling. 
Royal Society in 1855. He shows that, if Jc he the wire resistance, 
o the capacity per unit length, and l the total length of the line, 
the current at the receiving end at any time t after the application 
of the battery at the sending end is given by the equation 
O* = 0 {1 - 2(e - e*+ e B - e 16 + &c. )}• , 

where C is the maximum current which the battery is capable of 

maintaining through the line, and e is equal to (f )« when a is equal 
to kcP log* (|’)/7r a . The number •§• is quite arbitrary; it is chosen 
because it makes a nearly equal to the time required for the current 
to become sensible at one end of the line after the battery has been 
applied to the other end. The number lcA,. which is more con- 
venient for calculation and which does not differ greatly from $■, 
was subsequently adopted by Sir W. Thomson, and also by Professor 
Jenlrin. 2 The equation may be written 

C,=0{l-2 o. ) }■ 

which shows plainly how the current is affected by the length, the 
resistance, and the capacity of the line. 

It is evident from this equation that a finite time is required 
after the battery has been applied at the sending end for the current 
to become sensible at the receiving end, the interval being practi- 
cally equal to a, and also that for similar actions the intervals be- 
tween operations for one line must he to the corresponding intervals 
for another line directly as the values of a or of 7ccP for the two lines. 

We see, therefore, that for lines of the same type, worked in the 
same manner, the speed of working will he inversely as the square 
of the length of the line, or, if the type varies, inversely as the 
product KQ, where K is the total resistance and Q the total capacity 

1 Bee his Mathematical and Physical Papers, vol. ii. p. 61. 

2 Bee Jenkin, Electricity and, Magnetimn, p. 331. 
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of the line The mteival a must not be confounded with the time | theiefoie, uses almost to its full value for each signal when the 


acquired foi each signal it is a measuie of the slowness of trans- 
mission , but the number of signals which can be leceived in a 
given time, on any one line, depends on tlie method of woihang and 
outlie sensibility of the mstiuraents employed The ratios of the 
number of signals which can be sent over diiferent lines m a stated 
t im e aie the same as the latios of the values of a for these lines 
The value of a foi the diffeient Atlantic cables vanes between a 
fifth and a quaitei of a second, and, as the tune lequned foi the 
cunent to leach 90 pei cent of its maximum value is ten times a, 
an lustiument which lequnes as much as 90 per cent of the full 
cuirent to pioduce a signal and a fall to 50 per cent between the 
signals could only leceive about one signal every two seconds or 
between one and two words pei minute The instruments actually 
used attain to a speed of about twenty times this, but they are 
capable of showing distinctly a eiurent of a ten-thousandth, oi 
even less, of the maximum cunent The value of a foi oidmaiy 
land lines is veiy small, piobably not exceeding the five-thousandth 
pait of a second foi a circuit 500 miles m length The cunent, 


time of contact is as small as the five-hundiedth pait of a second, 
or, on the Wheatstone instrument, when the speed is about 500 
woids pei minute There is, howevei, a veiy sensible mcieaso in 
the effective lesistance of the ciicuit, especially when non wno is 
used, when signals are sent as lapidly as 100 pei second, so that 
highei battery powei is lequired foi fast than foi slow lates oi 
speed The difficulty m woikmg laud lines at lates up to 300, oi 
even moie, woids pei minute is not to any senous extent decimal, 
but is m gieat measure due to maternal and magnetic meitia in the 
receiving instruments Although land lines can be woiked at a 
very high speed when the whole of the wiie is insulated on poles, 
the late is gieatly d i m inished if a length of undeigiound or oi sub- 
maune cable is included m the cncuit In piactice also the speed 
depends gieatly on the position of the cable m the cncuit , foi ex- 
ample, the actual speed fiom Dublin to London, accoidmg to Mi 
Pieece, is about twice as gieat as that fiom London to Dublin. 
Mr Culley states that the gieatest effect is piodueod 1711011 the cable 
is m the middle of the cncuit. (T GR ) 


TELEMETER, or Rangefindek This is an instru- 
ment used m modern waifare to deteimine the distance 
or range to an enemy’s position, m order that conect 
elevations may be given to guns or nfles directed against 
it Telemeters have been made on three distinct princi- 
ples, and classified as acoustic, optical, and tiigonometncal 
respectively 

Acoustic telemeters record the time which elapses between 
seeing the flash or smoke and hearing tho report of a gun, 
rifle, oi shell, the range being given m yards as “ the time 
m seconds x 364‘6 ” The Bouleng4 telemeter is the best 
known of this class. It consists of a graduated glass 
tube filled with liquid and containing a small metal tra- 
veller At the flash the instrument is brought to a vertical 
position, and the traveller starts from zero ; at the detona- 
tion it is turned to a horizontal position and the traveller 
slops. The objections to the acoustic telemeter are that 
the rate of tiansnnssion of sound m air is affected by wind 
and other local conditions and that the instrument cannot 
be used until firing has commenced. 

Optical or perspective telemeters determine the distance 
to any point by observing the size of some object of known 
dimensions, as seen in a graduated telescope Poiro’s 
telemetor, Elliott’s telescope, and Nordenfclt’s macro- 
meter illustrate the principle The chief defect of tho 
system is that the objects most conveniently observed — 
men and horses — vary considerably in size, so that tho 
assumption of a constant dimension may be productive 
of eiror. 

Trigonometrical telemeters shorten the ordinary methods 
of surveying by adapting them to military purposes They 
are of two kinds, — field rangefinders and rangefinders for 
coast batteiies 

(1) Field rangefinders exist in great variety, and differ 
from one another both in the trigonometrical methods pur- 
sued and in the mechanical peculiarities exhibited. The 
following are the common solutions of what is technically 
called “ the range-finding triangle,” — i e , a triangle m 
which O (fig 1) is the object the distance to 
which is required, AOB an acute angle, and AB 
the base, — O being visible both from A and B 
(i.) Where the base is a fixed length and the 
angles are variable. — A fixed base is rarely 
adopted except when the base forms part of 
the instrument, the angles being observed by A 
powerful telescopes The range is usually read Fig 1 
in yards by the assistance of verniers, extreme perfection 
of mechanism being necessary. Many ingenious instru- 
ments of the kind have been devised, but none have as 
yet proved satisfactory. With a fixed base the accuracy 
diminishes as the range increases, (ii.) Where the base 
and the angles are variable. — The base angles are generally 
observed by instruments of the theodolite type, and the 



base is actually measuied or found by means of a sub-base 
Tho range is obtained by table or calculating scale The 
Nolan rangefinder, which was the first telemeter used by 
tbe British artillery, was of this land (lii ) Where one 
base angle is a right angle, the other angles and base being 
variable — The instrument used is generally double-rolled- 
mg of the sextant type, — the base being found as m (ii ) 
The most peifect example is the Watlan rangefinder, used 


n, t} 


sot m a steel arm, which is worked by a movable collar 
on a graduated bar, and this again is moved by tho turning 
of a graduated cylinder. O (fig 3) being the © 
object, tlio observer sets up a picket at A, and 
with the instrument at zero (tho horizon glass 
being inclined 45° to tho inclox glass) finds tho 
right angle at the point C. A sub-baso AB of 
6 yards is then sot off, and (with glasses sot 
parallel and the sliding collar at 6) the ob- 
server reflects B upon A by turning tho cy- 
linder, which is thus made to record tho base 
AO in yards. This reading being set on tho 
graduated bar by moving the sliding collar, 
tho observer proceeds to A, and from there 
reflects O upon O, which causes tho rango to 
be given in yards on tho cylinder. In this 
operation the position of tho sliding collar regulates tho 
movement of tho steel bar so that tlio number of turns of 
the cylinder is always a true mcasuro of tlio range OC, 
whatever the length of tho base AC. (iv.) Whore the 
angles are fixed and tho base is a measure of tho range — — 
The base points are determined by the use of prisma or of 
mirrors reflecting tho particular angles adopted. The base 
is measured or found by a subsidiary triangle, and multi- 
plied by a constant to give the range. The Weldon range- 
finder, recently issued to tho British infantry, is on this 
principle It consists of throe prisms, and is generally 
used as follows. O (fig. 4) being the object and I) a con- 
venient distant point, the observer makes with tho first 
prism the right angle OAD. He then retires in the direc- 
tion DA till tho second prism records the angle OBD ~* 



Fxg 2. — Watkm field laugefmdcu 
by the British horse and field ar- F 

tillory It (fig 2) consists of an 
lioiizon glass capable of assuming ~ 

two positions, and an index glass F 




Charac- 
teristics 
oi sound. 


TEL- 

88° 51' 15", when the range = 50 x AB If it is inconvenient 
to measure AB, the observer can letire fiom B m the line 
OB until the thud prism records the 
angle OCA = 74° 53' 15", when the 
lange = 200 x BC The prisms must 
be held m the plane of the objects 
and looked into at the same point 
This rangefinder is very simple and 
portable, but is frequently inappli- 
cable on lnlly or broken ground, and 
does not possess great accuracy 8 
The merits of different field range- 
finders depend mainly upon the p IQ 4 Weldon range- 

balance of advantages they offer finder 

with respect to accuracy, suitability to variety of ground, 
simplicity, portability, and durability, these conditions 
being of a more or less conflicting character The fol- 
lowing are recognized principles • — (1) the naked eye 
cannot with certainty appreciate less than one minute dif- 
ference of angle, therefore telescopic power is necessary 
in proportion as the base is short compared with the 
range, (2) telescopes of high power cannot be steadied 
by hand alone , (3) the longer the base the more incon- 
venient are any restrictions as to its length or direction, 
(4) it is a disadvantage to bo compelled to traverse the 
line joining base points, (5) the longest base which 
it is convenient to measure by hand is that length of 
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measuring line which can be stretched tight in a high 
wind 

(2) Rangefinders for Coast Batteries — Bangefindmg is 
less adapted to the requirements of coast defence than 
“ position finding,” — a method which furnishes every gun 
with its pioper training and elevation so that it can be 
fired without sighting the taiget Rangefinders are, how- 
ever, sometimes employed The most worthy of notice is 
the Watkin depression langefinder used by the Bntioli 
artillery m coast batteries The instrument resembles in 
principle the Watkin field rangefinder, the height above 
the sea-level being a vertical base The range is found by 
obseivmg the angle of depression to the object This is 
done by a powerful cross- wire telescope, which forms part of 
the instrument The fastest steamer can be continuously 
followed, and even the successive grazes of shot and shell 
can be observed The instrument is levelled upon a tnpod 
stand When necessaiy, it finds its exact height in feet 
above the watei -level m auy state of tide by leference to 
a datum distance, and it records the range m yaids auto- 
matically on a graduated cylinder An interesting con- 
trivance combining telemeter and gun-sight, applicable to 
guns m permanent emplacements over non-tidal watei s, 
has been tiled m Italy. By means of a cam the lnnd-siglit 
of the gun is always maintained m the position necessary to 
give the pioper elevation m flung, so that it only remains 
to make the sights cover the target. (a w w *) 
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T ELEPHONY is the ait of reproducing sounds at a 
distance from their source The term was first used 
by Philip Hois of Eriodriclisdorf, m a lecture delivered 
before the Physical Society of Frankfort in 1861. 1 But, 
although this lecture and Reis’s subsequent work received 
considerable notice, little progress was made until the sub- 
ject was taken up between 1874 and 1876 by Alexander 
Graham Bell, a native of Edmbuigh, then lesident m 
Boston, Mass. Bell, like Reis, employed eloctncity for the 
reproduction of sounds , but he attacked the problem m a 
totally different manner This will be better understood 
if we consider shortly on what the chief characteristics of 
sound depend (compare Acoustics). 

The sensation of sound is produced by rapid fluctuations 
m the pressure of the atmosphoie on the tympanum of the 
car. If the fluctuations are irregular and non-periodic, 
tlio sound is called a noise ; if they are cyclic and follow 
a logular and sufficiently rapid periodic law, the sound is 
musical. In connexion with, tho present subject it is im- 
portant to notice the three characteristics of a musical 
sound, namely, pitch, loudness, and quality. The pitch of 
a musical sound depends on the number of cycles passed 
through by the fluctuations of the piessure per unit of 
time ; the loudness depends on the amount or the ampli- 
tude of the fluctuation m each cycle ; the quality depends 
on the form or the nature of the fluctuation m each cycle. 
The necessary condition for a successful system of tele- 
phony is the ability to reproduce these characteristics. 

I History 

In 1831 Wheatstone by his “magic lyre” experiment 
showed 2 * that, when the sounding-boards of two musical 
instruments are connected together by a rod of pme wood, 
a tune played on one will be faithfully reproduced by the 
other. This only answers, however, for telephoning mu- 
sical sounds to short distances Another and somewhat 

1 “ Ueber Telephone durcb den galvaiuacien Stronf,” an Jahresber 

d. whysikalisohen Verems mi Frankfurt am Maw, 1860-61, p 67. 

* See has Scientific Papers, p 47. 


similar example is furnished by what has been variously Mechan- 
designated as tho “string,” “toy,” “lovers,” and “mechan- lcaltele - 
ical ” telephone Two disks of thin metal, 01 two stretched 13 30116 
membranes, each furnished with a mouthpiece, are con- 
nected together by a thin stung or wue attached at each 
end to the centres of the membranes A good example 
may bo made with two cylindrical tin cups ; the bottoms 
form the membranes and the cups the mouthpieces When 
the connecting string is held taut and sounds, such as 
those of ordinary speech, are produced in fiont of one of the 
membranes, pulses corresponding to the fluctuations of the 
atmospheric pressure are transmitted along the string and 
communicated to the other membrane, which 111 its turn 
communicates them to the air, thus reproducing the sound. 

In both those examples all the three characteristics — pitch, 
relative intensity, and quality — of sound are reproduced. 

Lot us now return to the development of the application Page's 
of electricity to telephony. In July 1837 Dr C G Page <hs- 
of Salem, Mass., drew attention to the sound given out by COYery ‘ 
an electromagnet at the instant when the electuc ciicrnt is 
closed or broken, and m October of the same year he dis- 
cussed, m a short article® entitled “Galvanic Music,” the 
musical note produced by rapidly revolving the armature of 
an eloctromagnot in front of the poles Experiments bearing 
on this subject were subsequently made by a great number 
of investigators. 4 Page’s discovery is of consideiable im- 
portance m connexion with the theory of action of various 
forms of telephone, and was a very important feature in the 
early attempts by Reis to transmit music and speech. On 

8 See Sdhman's Journ., xxxn p. 396 and xxxiii p 118 

4 Maxraan, Phil Mag , 3d ser , xxv, p. 882 ; Beatson, Arch de 
VMect., v p 197 , De la Rave, Treatise on Electricity, vol 1 p 306, 
also Phil. Mag , 3d ser , vol xxxv p. 422, and Comp Rend,, xx p. 

1287, xxii. p 432 , Matteucea, Arch de I’Mect , v 389 , G-uallemin, 

Comp. Rend,, xxaa p 264, ‘Wertheaan, Comp. Rend, xxai pp. 336, 

644, xxvi p. 606, also Ann. de Ohim et de Rhys , xxm p 302, and 
Phil. Mag , 3d ser., xxvixi p. 644; Jannaai, Comp. Rend., xxm. p 
319 ; Joule, PMl Mag , 3d ser., xxv. pp, 76, 226 ; Laborde, Comp 
Rend , 1. p, 692 ; Poggendorff, Pogg Ann., lxxxvu. p. 139, xcviu. 
p 198 ; Du Moncel, Exp de Vftlect , vol u. p. 126, aaa p 83 , and 
Delesenne, Bill. Umv., 1841, xva p. 406. 
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Bour- 26th. August 1854 there appeared iu L’ Hhisiration (Palis) 
seuU atl interesting article by Charles Bourseul on the electric 
tum'T" transmission of speech 1 The writer recommended the use 
of a flexible plate at the source of sound, which would 
vibrate m response to the varying pressure of the air, and 
thus open and close an electric circuit, and of a similar 
plate at the receiving station, which would be acted on 
electromagnetically and thus give out as many pulsations 
as there are breaks m the current These suggestions 
were to some extent an anticipation of the work of Reis , 
but tile conditions to be fulfilled before the sounds given 
out at the receiving station can be similar in pitch, 
quality, and relative intensity to those pioduced at the 
transmitting station are not stated, and do not seem to 
have been appreciated 

Reis’s In Reis’s lecture an appaiatus was described which has 
tele- given rise to much discussion as to priority in the invention 
p one telephone The instrument was described m over 

fifty publications 2 in various countries, and was well known 
to physicists previous to Bell’s introduction of the electric 
telephone as a competitor with the electnc telegraph. 
Reis caused a membrane to open and close an electric 
cncuit at each vibration, thus transmitting as many 
elec ti ic pulses through the circuit as there were vibrations 
m the sound These electric pulses weie made to act on 
an electiomagnet at the receiving station, which, in accord- 
ance with Page’s discoveiy, gave out a sound of a pitch 
corresponding to the number of times it was magnetized 
or demagnetized per second Reis’s object was to re- 
produce at a distance not only music but also human 
speech , but that he did not wholly succeed is clear from 
the following extract from his lecture “Hitherto it has 
not been possible to reproduce human speech with sufficient 
distinctness The consonants are for the most part repio- 
duced pretty distinctly, but not the vowels as yet m an 
equal degree ” Considering the time at which he wrote, 
Reis seems to have understood very well the nature of the 
vibrations he had to reproduce, but he failed to compre- 
hend how they could be reproduced by electricity His 
fundamental idea — the inteuuption of the current — was 
a fatal mistake, which was not at the time properly under- 
stood. The suggestion of Bourseul and the experiments 
of Reis are founded on the idea that a succession of currents, 
corresponding m number to the successive undulations of 
the pressure on the membrane of the transmitting in- 
strument, could reproduce at the receiving station sounds 
of the same character as those produced at the sending 
station Neither of them seemed to recognize anything 
as important except pitch and amplitude, and Reis thought 
the amplitude was to some extent obtained by the varying 
length of contact in the transmitting instrument This 
might possibly be to a small extent truo ; but, considering 
the small capacity of the circuits he used and the nature 
of his receiving instrument, it is hardly probable that dura- 
tion of contact sensibly influenced the result. The quality 
of the sounds was to some extent also reproduced ; but, 
judging from the results of recent telephone investigation, 
it is highly probable that this was due, not to the varying 
duration, but to the varying firmness of the contact. Since 
the effect of the degree of contact has, through the re- 
searches of Bell, Berliner, Edison, Hughes, Elisha Gray, 
and others, become generally understood, it has become 
easy to make instruments very similar to those of Reis ; 

1 See also DidaskaUu Blatter far Gmt, Gemxith, u. Pubhcitdt, Frank- 
fort, No 232. 28th September 1854 , DuMoncel, Exposi des Appli- 
cations de VElectriciU, Pans, vol u. p. 25, ed. 1854, vol. in. p. 110, 
ed, 1866, and Comp. Rend., 26tli November 1877. 

a The English reader may consult— Joum. Soc. Tel Eng , March 
1883, British Assoc. Rep , 1863 ; Civ. Eng, and Arch Joum., vol, 
xxvi, p 307 } R. M. Ferguson, Electricity, London, 1866, p 257 : S. 

P. Thompson, Philip Reis, the Inventor of the Telephone, London, 1883. 


and even his instruments, with slight modification, can be 
made to speak fairly well The accidental transmission 
of words by Reis, the occasional recognition of tlie voice 
of a smger, and other instances of the transmission of 
quality were no doubt due to this element, the existence 
of or the necessity for which was never, so far as the 
present writer knows, hinted at by Reis 

The next worker at the telephone, and the one to whom Bell’s ie- 
the present great commercial importance of the instrument soaiclies. 
is dne, was Bell, His aim was the production, by means 
of the undulations of pressure on a membrane caused by 
sound, of an electric current the strength of which should 
at every instant vary directly as the pressure varied 3 His 
first idea seems to have been to employ the vibrations of 
the current m an electric cncuit, pioduced by moving tlie 
armature of an electromagnet included m the circuit noarei 
to or farther from the polos of the magnet. He proposed 
to make the armature partake of the vibiations of tlio 
atmosphere either by converting it into a suitable vibraloi 
or by controlling its vibiations by a sti etched membrane 
of parchment. In the early tnals the ai mature had the 
form of a hinged lever of iron carrying a stud at one end, 
which pressed against the centre of a stretched membrane 
The experiments with this form were not successful, and, 
with the view of making the moving paita as light as 
possible, he substituted for the comparatively heavy lover 
armature a small piece of clock spiing, about the sizo of 
a sixpence, glued to the centre of tlio diaphragm. The 
magnet was mounted with its end carrying the coil op- 
posite, and very close to, the centre of the piece of clock 
spring This answered sufficiently well to provo tlio 
feasibility of the plan, and subsequent exponments wore 
directed to the discovery of the best form and arrange- 
I mont of the parts. An increase m the sizo of the iron 
disk attached to the membrane augmented both tlio loud- 
ness and the distinctness of tlie sounds, and this finally 
led to the adoption of the thin, iron disk now in use, which 
is supported round its edge, and acts as both membrane 
and armature. Again, the form of tlio opening or mouth- 
piece m front of the membrane exercised considerable 
influence on the efficiency of the instrument, and it was 
ultimately ascertained that a small central opening, with 
a thin air space extending across the face of the membrane, 
was best It was also found that comparatively small 
magnets were sufficient, and that there was no particular 
virtue in the closed circuit and electromagnet, but that 
a small permanent magnet having one pole m contact with 
the end of the core of a shoit electromagnet, the coil of 
which was in circuit with the line, but which had no per- 
manent current flowing through it, answered the purpose 
quite as well. 4 In fact the effect of keeping a permanent 
current flowing through the line and the coils of the 
electromagnet was to keep the core of the electro-magnet 
magnetized. This seems to liavo been almost simul- 
taneously pointed out by Bell and others who were work- 
ing in conjunction with him and by Professor Dolboar. 

Many experiments were made for ascertaining the best 
length of wire to use in the coil of tlio transmitting and 
tho receiving instrument ; but this is clearly a question 
dependent to a large extent on the nature of tlio line and 
the system of working adopted. 

After Bell’s success a large number of experimenters 
entered the field, and an almost endless variety of modi- 
fications have been described. But few possess any real 
merit, and almost none have any essentially now principle. 5 

8 See A. G Bell, “Telephone Researches,” in Joum. Soc. Tel. Eng,, 

31st October 1877. 

4 The extreme smallness of the magnets which might be successfully 
employed was first demonstrated by Professor Peirce of Brown Uni- 
versity, Providence, R.I. 

6 For a detailed description, in a collected form, of a large number 
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Edison's A telephone transmitter and a receiver on a novel plan 
turns- were patented m July 1877 by Edison, shortly after the 
andfiic- lnt r°duction of Bell’s instruments The receivei was 
tion re- based on the change of friction produced by the passage of 
ceivei an electnc current through the point of contact of certain 
substances m relative motion In one form a drum, 
mounted on an axis and covered by a band of paper 
soaked m a solution of caustic potash, is turned under a 
spring the end of which is in contact through a platinum 
point with the paper. The spring is attached to the centre 
of a diaphragm m such a way that, when the drum is 
turned, the friction between the point of the spring and 
the paper deflects the diaphragm. The cuirent from the 
line is made to pass through the spring and paper to the 
cylinder Now it had been previously shown by Edison 
that, when a current is made to pass through an arrange- 
ment like that just described, the friction between the 
paper and the spring is greatly diminished. Hence, when 
the undulating telephonic cuirents are made to pass 
through the apparatus, the constant variation of the friction 
of the spring causes the deflexions of the diaphragm to 
vary in unison with the variation of the electric currents, 
and sounds are given out corresponding m pitch, and also 
to some extent in quality, with the sounds produced at 
the transmitting station A cylinder of chalk was used m 
some of Edison’s later experiments with this receiver 
The tiansmitter is illustrated (see fig 10) and desciibed 
(p. 132) below. 

Elislm Expei mien ts very similar to these of Edison were mado 

Gray’s by Elisha Gray of Boston, Mass., and described by him m 
meats" P a P ers communicated to tho American Electrical Society 
m 1875 and 1878. In these experiments the electric 
current passed through tho fingers of the operator’s hand, 
which thus took the place of the spring m Edison’s ap- 
paratus. Tho diaphragm was itsolf used as the rubbing 
surfaco, and it was either mounted and rotated or the 
fingers woro moved over it. "When tho current passed, 
the friction was felt to increase, and the effect of sending 
a lapidly undulating current through tho arrangement 
was to produce a sound. The application of this apparatus 
to tho transmission of music is described by Gray 1 
Dolbeai ’s In another form of telephone, brought prominently 
con- ^ forward by Profossor Dolbear, 2 the effects aro produced by 
tele- 61 ' electrostatic instead of electromagnetic forces, as in tho 
phone. Bell telephone Sir W. Thomson observed m 1863 8 that 
when a condenser is charged or discharged a sharp click 
is heard, and a similar observation was mado by Cromwell 
F Varley, who pioposed to make use of it m a telegraphic 
receiving instrument 4 In Dolbear’s instrument one plato 
of a condonsor is a flexible diaphragm, connected with the 
telephone line in such a way that tho varying electric 
potential produced by the action of the transmitting tele- 
phone causes an increased or diminished chargo m tho 
condenser. This alteration of charge causes a correspond- 
ing change in the mutual attraction of the plates of the 
condenser , hence the flexible plate is made to copy the 
vibrations of the diaphragm of the transmitter. It is 
obvious that this apparatus may bo used either as a 
transmitter or as a roceiver, but that tho effects must under 
ordinary circumstances be m either case extremely feeble. 

In the Keis instruments tho transmitter and receiver 
are separate parts, which are not interchangeable. The 
Bell telephone can bo used either as a transmitter or as a 

of these modifications, see Du Moncel, “ Le Telephone,” va. BibhotMgue 
des MerveUles, Paris, 1882. 

1 See George B Presoott, The Speaking Telephone, London, 1879, 
pp 151-205. 

2 Scientific American, 18th June 1881 

2 Electrostatics and Magnetism , p. 286, 

4 See Tel Town , 1st August 1877, p 178 , also Adams, Joum, 
Soc Tel Eng , 1877, p 476. 
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receiver The Edison receiver and the Dolbear condenser 
were only intended to be used as leceivmg instruments 

It was very early recognized — and, indeed, is mentioned Liquid 
m the first patents of Bell, and in a caveat filed by Elisha tlaus - 
Gray m the United States patent office only some two 
hours after Bell’s application for a patent — that sounds au ^ p 
and spoken words might he transmitted to a distance by Gray 
causing the vibrations of a diaphragm to vary the re- 
sistance in the circuit Both Bell and Giay proposed to 
do this by introducing a column of liquid into the circuit, 
the length or the resistance of which could be varied by 
causing the vibrations of the diaphragm to vary the depth 
of immersion of a light rod fixed to it and dipping into 
the liquid (see figs 8, 9 below) This idea has been per- 
haps the most fruitful of any modification of telephonic 
apparatus introduced. 

On 4th April 1877 Mr Emile Berliner filed a caveat mBei- 
the United States patent office, m which he stated that, lmei ’ s 
on the principle of the variation with pressure of the resist- 
ance at the contact of two conductors, he had made antrans 
instrument which could be used as a telephone transmitter, nutter 
and that, m consequence of the mutual forces between the 
two paits of the current on the two sides of the point of 
contact, the instrument was capable of acting as a receiver 
The caveat was illustrated by a sketch showing a diaphragm 
with a metal patch m the centre, against which a metal 
knob was lightly pi essed by an adj ustmg screw. This seems 
to have been the first transmitter m which it was proposed 
to use the resistance at the contact of two conductors 

Almost simultaneously with Berliner, Edison conceived Edison’s 
the idea of using a variable resistance transmittei 5 He micro- 
proposed to introduce into the circuit a cell containing 
carbon powder, tho pressure on which could be varied by nutter, 
tho vibrations of a diaphragm. Ho sometimes held the 
carbon powder against tho diaphragm m a small shallow 
coll (from a quarter to half an inch in diameter and about 
an eighth of an inch deep), and sometimes he used what 
he describes as a flufl, that is, a little brush of silk fibro 
with plumbago rubbed into it. In another form the plum- 
bago powder was worked into a button cemented together 
with syrup and other substances. In tho specification of 
tho patent applied for on 21st July 1877 ho showed a 
sketch of an instrument which consisted of a diaphragm, 
with a small platinum patch 111 the centre for an electrode, 
against which a hard point, made of plumbago powder 
cemented together with india-rubber and vulcanized, was 
pressed by a long spring, the pressure of the carbon against 
the platinum disk being adjusted by a straining screw neai 
tho base of the spring Subsequently he filed an application 
for a patent m which various forms of springs and weights 
assisted in maintaining the contacts and otherwise improved 
tho instrument 

In the early part of 1878 Professor Hughes, while en- Hughes 
gaged m experiments upon a Bell telephone m an electric micro- 
circuit, discovered that a peculiar noise was produced when- 15110116 
ever two hard electrodes, such as two wires, were drawn 
across each other, or were made to touch each other with 
a variable degree of firmness Acting upon this discovery, 
ho constructed an instrument which he called a microphone, 0 
and which consisted essentially (see fig 11) of two hard 
carbon electrodes placed m contact, with a current passing 
through the point of contact and a telephone included 111 
the same circuit One of the electrodes was attached to 
a sounding board capable of being vibrated by sound- 
waves, and the other was held either by springs or weights 


8 See Journal of the Telegraph, New York, April 1877, Philadelphia 
Times, 9th July 1877 ; and Scientific American, August 1877 
8 Tins term was used by Wheatstone in 1827 for an acoustic ap- 
paratus intended to convert very feeble into audible sounds , see Ins 
Scientific Papers, p. 82 

XXIII. — - T 7 
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in delicate contact with it. When the sounding hoard was 
spoken to 01 subjected to sound-waves, the mechanical re- 
sistance of the loose electiode, due to its weight, or the 
spring, or both, served to vary the pressuie at the contact, 
and this gave to the curient a fomi corresponding to the 
sound-waves, and it was therefore capable of being used as 
a speaking-telephone transmitter. 1 The best transmitteis 
now m use are modifications of Hughes’s apparatus A 
miciophonic appaiatus veiy similar to it is described m the 
specification of a Geixnan patent taken out by Robert 
Lutdge on 12th January 1878 In this patent the action 
of the microphone is also described 2 
Blake The next transmitter of note, mtioduced by Mr Francis 
trans- Blake, IJ S (see fig 13 below), although it does not, like 

nuttei miC iophones, embody anything intrinsically new, 

is one of the most perfect and convenient forms of micio- 
phone It is at present almost univei sally used m the 
United States 

Mo<Mca- It appears to be pretty well established that carbon m 
tioni of one f orm or another is the best material for one or both 
tons- 11 S tk® contacts of a microphone transmitter When both 
nutter the contacts are of caibon and the surfaces have consider- 
able aiea, say from a quarter to half an inch m diametei, 
the sounds are loud, but have a tendency to haishness 
When, as m the Blake tran&mittei, one of the contacts is 
a piece of polished gas carbon and the other a small sphere 
of platinum about the twentieth of an inch in diameter, 
the articulation is clear, but less loud. For most purposes, 
however, the increased clearness more than compensates 
for the diminished loudness Many transmitters m actual 
use — as, for instance, the “Gower,” largely employed m 
the United Kingdom — have a number of contacts. Some 
of these when properly adjusted are both loud and clear 
in their action. Although the Blake instrument is most 
m vogue m America, m the United Kingdom and on tho 
Continent multiple contact miciophones have found moio 
favour. Carbon powder instruments have been to some 
extent used, and m one or two cases — as, for example, the 
Ilunnings transmitter — with considerable success Tho 
fault in most of them is the tendency of the powder to 
“ pack,” which, causes the instimnont to rnpidly lose sensi- 
bility. In the Hunnmgs transmitter this difficulty is to a 
large extent overcome by the use of a coarse granular powder 
m a somewhat large cell (about an inch m diameter and 
from one-eighth to one-fourth of an inch deep). Tho front 
face of the cell is a piece of platinum foil, which serves 
both as an electrode and as a diaphragm. Tho cell is placed 
either on edge or m an inclined position when in use, tho 
action being precisely similar to that in other transmitters 
In addition to its freedom from packing, tho carbon, in 
consequence of the inclined position of tho cell, is also less 
liable to fall away from tho electrode and break the circuit. 
Some packing of the powder, however, docs occur, and 
several modifications have been proposed by Blake and 
otheis fox making the sound vibrations stir the powder and 
keep it looso. Good results appear to have been got by 
placing the cell mouth downwards, tho carbon powder lying 
on the platinum foil, and by forming the upper electrode 
either of wire gauze or of a perforated plate completely 
immersed in the powder Tho sound vibrations are con- 
veyed to the bottom of the cell by a bent tube communi- 
cating with a mouthpiece Instruments of this class are 
very loud-speaking, and therefore very serviceable for long 
or disturbed circuits. 

Radio- The radiophone is an instrument proposed by A. G Boll 
phone. _ 

1 See Proa. Roy See,, vol. xxvu. p. 362 , Proc. Phys. Soc , vol, ii, p 
256 , Phil Mag., 5tli sor., vol. vi. p, 44 ; Picece, Jo urn. Soc. Tel. Mng , 
vol. vii. p 270. 

2 Although tins patent is dated prior to Hughes’s publications, it 
does not follow that the descriptions were filed before these. 


and Sumner Tamter in 1880 for utilizing radiant energy, 
such as light oi radiant heat, for the transmission of sound 
The appaiatus forms a telephone transmitter of a particu- 
larly interesting kind In the eailiei papcis descnbmg it 
and the experiments which led to its invention it is called 
photophone, because at that time the effects weio supposed 
to be wholly due to light Afterwards, m older to avoid 
ambiguity, Bell changed the name to radiophone and sug- 
gested that, to distinguish between instruments depending 
on the different kinds of radiation, the names phoiophone, 
thermophone, <fcc, should be employed. lie also proposed 
the name spectrophone for an application of this instillment 
to spectium investigation 3 The apparatus is founded on 
the discovery, made by Mr May while carrying out experi- 
ments on selenium for Mr Willoughby Smith, that when 
selenium is exposed to light its electrical resistance is veiy 
different from what it is in the dark. This discovciy led 
to a gieat many interesting experiments by other investi- 
gators 4 In thinking ovei this discovery in 1878 Bell con- 
ceived the idea that, if a beam of light proceeding from 
one station could be made to fall on a selenium plate at 
another station, and if its intensity could bo varied by tho 
voice of a speakoi, then by connecting a telephone and a 
battery in circuit with the selenium, plato tho words spoken 
at the distant station would be heard m tho telephone. This 
was found to be tho case At fust, to vaiy tlio intensity of 
the beam, it was passed through a small opening, the width 
of which could be vaned by the vilnations of a diaphragm 
against which tho speech was directed. But better results 
were afterwards obtained when the diaplnagm formed a 
miiror from which tho beam of light was reflected. Tho 
spreading of tho beam, duo to tlio vibrations of tho mirror 
diaphragm, served to vary its intensity (see fig. 18 below), 
Edison’s phonograph (seo fig 19 below) is an instrument Edison's 
whoso action somewhat resembles that of a telephone trans- I'ltoim- 
mittor and which has been much talked of in regard to its W* 1 ’ 
possible applications in telephony. It was invented shortly 
after tho introduction of tho telephone for the purpose of 
i ©cording sounds, and was included m some of Edison’s 
telephone patents as a means of working a telephone trans- 
mitter, and thus telephoning sounds which had been pre- 
viously recorded on tho phonograph sheets. 


II. Tjclrmionio Inntiutmknts 


One of tlio bost-known forms of tlio Itois telephone is shown in 
fig 1. Tlio tranamittor consists of a hox A, provided with a nioulli- 
pioco M. In tlio 
lop of tlio hox a 
round liolo is cut 
and across it a 
membrane S of 
hog’s bladder is 
stretched. A thin 
strip of platinum 
p fixed to tho box jg 
at one sido of tho \ 

hole and extend- ~ *■«. l.-IWs Mophtmo. 

mg to tho coutro 1 

of tlio membrane, supports at that point ono foot of a light medal 
tripod cgf Ono of tlio foot, e or /, rests m a cup containing 
mercury, which is in metallic connexion with tho terminal b, wlulo 



8 On tins subject soo A G. Boll, Phil, Mat/,, 5tli sor., vol. xi. p, 
510, and Journ. Soc. Tel ling,, vol ix. p. 104 j Mercadicr, Phil, Mag., 
6th sen, vol, xi p. 78 ; Tyndall, Proc. Hoy. Soc., vol. xxxi, p. 307 ; 
Routgen, Phil Mag , 5tb sor , vol. xi. p. 308 ; Preone, Proc. Roy, Soc., 
vol. xxxi. p. 506 ; Rayleigh, Mature, vol. xxili, p. 274, and Proc. Roy. 
Soc , 1877; Bidwell, Phil, Mag , 5th sen, vol. xi. p. 802 ; S. P. Thomp- 
son, Phil, Mag, Slliser., vol, vi p. 276. 

i See W. Smith, Journ . Soo . Tel. ling,, vol, v, p. 188, and vol. vi p» 
423 ; M. L. Sale, Proc Roy. Soc,, vol. xxi. p. 283, and Phil, Mag., 4tli 
sor., vol. xlvii. p, 216 ; Draper and Moss, Proc. Roy, Irish Acad,, vol. 
1. p. 629; Rosse, Phil, Mag., 4th sor., vol. xlvii, p. 161 ; W, G, Adams, 
Proc. Roy Soc, vol xxiii. p, 585 and vol, xxiv. p. 168 ; W, G. Adams 
and B. E, Day, ibid., vol. xxv. p. 113 ; Werner Siemens, Monatshr. kiln. 
Preuss. Alcad. der Wisscnsch. m Berlin, 1875, p. 280, and Phil. Mag., 
4th ser., vol, i, p. 416 ; Sabine, Phil. Mag., 5tb sen, vol. v, p. 401, 
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Fig. 2 


the end of tlio strips is similarly in connexion with the terminal a. 
The receiver consists of an electromagnet made up of a magnetiz- 
ing coil II, with a stout knitting needle for a core. "When in use 
these two instruments are joined in circuit with a battery B, so 
that under ordinary circumstances a continuous current is flowing 
through the line. Suppose a sound is then produced in front of 
the mouthpiece M, the successive variations . in the pressure of the 
air are communicated to the inside of the box, and cause the mem- 
brane to vibrato in unison with the sound. Reis’s theory of the 
action of the instrument was that at each outward impulse of the 
membrane the point g would bo thrown out of contact with the plate 
underneath it and would thus break the circuit. There would con- 
sequently result as many breaks in the circuit as there were vibra- 
tions in tlio sound, and, in conformity with Page’s discovery, the 
electromagnetic receiver would give out a rapid succession of beats, 
which would together form a continuous sound of the same pitch 
as that to which the transmitter was subjected. 

Fig. 2 shows the first telephone made by Bell for transmitting 
speech. It consisted of a wooden frame F, to one side of which a 
tube T was fixed ; over the end 
of the tube a membrane M was 
stretched taut by a stretching ring 
R. To the opposite side of the 
frame and with its axis in lino 
with that of tlio tube T was fixed 
an electromagnet II, and between 
the membrane M and the end of 
the electromagnet a hinged arma- 
ture A was arranged in such a way 
that its motions would bo con- 
trolled by the membrane. The 
instrument was joined in circuit 
with a battery and another simi- 
lar instrument placed at a dis- 
tance. A continuous current was 
made to How through the circuit, 
which kept the electromagnet 
magnetized. Boll reasoned thus : when words aro spoken in front 
of the tube T the membrane will be sot in vibration and with it the 
armature A, and the vibration of the armature in front of the electro- 
magnet will induce variations in the line current ; their magnitude 
will be proportional to tlio amplitude, and their frequency to tlio 
frequency, of the vibrations of tlio armature ; in fact, the difference 
between the actual and tlio average current in the circuit will bo 
at each instant proportional to the rate of motion of tlio armature. 
It follows from this that the armature and membrane of the distant 
instrument should have induced in them a motion precisely similar 
to that of the membrane of the transmitter. This telephone was 
made in Juno 1875, hut was put aside after trial as unsatisfactory 
on account of the feebleness of the sounds it produced ; since then, 
however, a successful telephone has been made on precisely the 
same plan as that here indicated. 

The next form tried is shown in fig. 8. It is very similar except 
in constructive details to the first ; tlio hinged armature, however, 
is omitted, its place being 
taken by a small iron disk A 
fixed to the centre of the 
diaphragm D. The electro- 
magnet II is, as before, placed 
so as to havo tho centre of 
tlio soft iron coro 
0 opposite to tlio 
centre of tho disk, 

and the theory ac- 

cording to which it Fia. 8.— Bell’s second telephone ; one-fifth Ml size, 
was expected to act is tlio same. The results obtained with this 
instrument were much more satisfactory ; indeed it was with one 
precisely like that shown in the figure that the remarkable results 
of the Philadelphia exhibition in 1876 were obtained. A perspec- 
tive and a sectional view of the receiving instrument used along 
with that shown in fig. 

8 are illustrated in figs. 

4 and 5. It consisted 
of an iron cylindrical 
box B, through the axis 
of which a rod of soft 
iron C was passed to 
form the core of an 
electromagnet, having 
the magnetizing helix 
Ii wound on the upper 
half of its length. Fig. 4. Fig. 6. 

Across the top of the Figs. 4, 5— Bell’s iron box receiver (1876). 

box a thin disk D of P1 S- 4 > perspective view ; fig. 5, sectional view, 
soft iron was fixed, the core 0 being just clear of the disk when 
the strongest current is flowing through the helix. In the per- 
spective view the disk is removed, showing the end of the core. 




These instruments are interesting, not only because they may be 
considered the first really successful speaking telephones, but be- 
cause they are of the same form as those brought to Great Bri tain 
in 1876 by Sir W. Thomson, and exhibited before the British Asso- 
ciation at Glasgow in that year, 

Fig. 6 shows one of the earliest forms brought into commercial 
use. On each pole of a somewhat large horse-shoe permanent magnet 



Fig. 6. — Bell's multiple pole telephone (1S77) ; one-fifth full size. 

M a short coil E with a soft iron core was fixed. This is one of the 
early forms of permanent magnet telephones, of which there were 
at that time several, including a hand telephone very similar to 
that shown in fig. 7. In another form, introduced about the end 
of 1877, the small magnetizing coils and soft iron cores were fixed 
on the side and opposite the poles of the horse-shoe magnet, and 
the diaphragm was placed with its plane parallel to that of the 
magnet. The diaphragm in these telephones was of thin sheet iron , 
and a little over 4 inches in diameter. 

The form of telephone now almost universally in use is shown in Bell’s 
fig. 7. It was introduced in December 1877 and consists of a com- hand 


lermanent 
tube of vulcanite 
or “hard rubber ” I 
and can'yingatone 
end a short electro- 
magnet, the coil of 
which through its 
terminals t, t is in- 
cluded in the cir- 


magnet M, fitted into the centre of a tele- 
phone. 



Fig. 7.— Bell’s hand telephone, present form. 


cuit when the instrument is in use. In front of the electromagnet, 
with its plane normal to the axis of the magnet, is fixed a thin soft 
iron disk about If inches in diameter, which has its cover cut to a 
convenient shape to form a mouthpiece. This telephone acts well 
either as a transmitter or as a receiver j but for the former purpose 
it is now seldom used on account of the great advances which have 
been made in “ microphone ” transmitters. 

It has been stated that Bell and Elisha Gray almost simultane- Bell’s 
ously suggested the use of a column of liquid to vary the resistance liquid 
ill the circuit. The form 
of instrument proposed by 
the former and said to 
have been exhibited at the 
Philadelphia exhibition is 
shown in fig, 8. It con- 
sists of a speaking tube 
or mouthpiece M, across 
the lower end of which a 
membrane D is stretched. 

To tho centre of the mem- 
brane a light rod R, made 
of metal or of carbon, is 
fixed with its length at 
right angles to the plane 
of the membrane. Under 
the lower cud of R a small 
metallic vessel 0 is sup- 
ported on a threaded rod, 
working in a nut fixed to 
the sole F, so that its height 

may be readily adjusted. FigJs. Fig. 9. 

Suppose C to be filled with Fig. 8.— Bell's liquid transmitter, 
water or any other con- Fxo. 9.-Elislm Gray’s liquid transmitter, 
ducting liquid, and the rod R to he of metal. 0 is raised until tlie 
liquid just touches the point of the rod, when advantage is taken 
of the change of contact resistance with the greater or less immer- 
sion of R during the vibration of D. Good results were obtained 
with mercury as the liquid and with a rod of carbon. 

The arrangement proposed by Elisha Gray is almost identical in E. Gray’s 
form with Bell’s. The only difference seems to be that Gray in- liquid 
tended the rod R (fig. 9) to reach near to the bottom of the vessel trans- 
B or to the end of another rod, a prolongation of &, projecting up xnitter. 
i* from the bottom. The variation of the current was produced by 
the variation of the distance between the ends of the rod caused 
by the vibrations of the diaphragm. This plan was not tried until 
after the success of Bell’s experiments was known, and when it was 
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tried the results did not prove encouraging. Indeed the variations 
of the resistance which can he produced in this way must be excess- 
ively small, unless the liquid has a very high specific resistance, 
the distance between the ends is very small, and the sides of the 
rods are prevented by an insulating covering from interfering with 
the results. Neither of these transmitters has any great merit as 
such, but they show that both Bell and Gray clearly recognized 
the principle on which successful transmission of the different forms 
of sound, including speech, could be accomplished. 

Edison’s The first successful microphone transmitter was Edison’s. An 
early form of it (fig. 10) somewhat resembles Bell’s hand tele- 


phone 

trans- 

mitter 


phone 

cell of insulating 
its bottom a flat- 
screw G ; on the 
layer of carbon 
top of that a thin 
D, and above 
cover of the cell, 
position by a 
centre of this 
rubber tubing, 
the diaphragm 
hand telephone, is held in 
M. The varying pressure 
duced near it, causes corre- 
pressure on the carbon 
similar variations in its eiec- 
when the instrument is in- 
cuit through which a cur- 
tions in the pressure on the < 
spending undulations in 


temal form. A 

I material has at 
headed platinum 
top of G is a 
powder C, on the 
platinum disk 
that, forming the 
a disk of ivory B, held in 
ring E. Besting on the 
disk is a small piece of 
which is lightlypressed by 
A, and this, as in the 
positionhythemouthpiece 
on A, when a sound is pro- 
sponding variations in the 
powder, and this produces 
| trical resistance. Thus, 
eluded in an electric cir- 
rent is flowing, undula- 
% diaphragm produce corre- 
\ the current. 



Hughes s Perhaps the best known e i0 . 10 , — Edi- forms of the microphone 
micro- are those introduced by son’s ’ micro- Prof. Hughes. One of 
phone, the commonest is shown Phone tons- j n fig. 11. It consists of 
two rectangular pieces of mitter ‘ wood, B and D, fixed to- 
gether with their planes at right angles to each other. D forms 
the base, and to B two small blocks of carbon C, 0 are attached. 
Between these a light rod 
material is supported on 
in 0, 0. To the blocks 
are connected for the pur- 
the instrument in an electric 
terial which Hughes found 
the carbon blocks and rod 
metallized by heating it to 
redness and plunging it 
while hot into mercury. If 
this microphone is joined 
in circuit with a telephone 
and a small battery, say 
• one or two small Daniel 1 
cells, the vibration pro- 
duced by a fly walking on Fia. 11.— Hughes's microphone, 
the base D ean he distinctly hoard in the telephone. The same 
apparatus will also act as a microphone transmitter, but the sounds 
are apt to bo harsh. A better form for this purpose is shown in 
12. Ill this a light pencil of carbon M yC is pivoted at h an d 
has one end resting on two blocks of Q* carbon c, c, tho 
lower one being ^ 

fixed to the base. 

The pressure of M 
on the carbon block 
is regulated by a 

Sgramt T £‘ *”• t-tt,.-; 

closed in a box of thin wood, against which the sound is directed. 
It is capable of acting well as a transmitter, and especially in a 
modified form used by Hughes as a microphone receiver. The 
lower block o is then attached to the centra of a vertical diaphragm 
and against it the sounds are directed, 

The Blake transmitter, which is perhaps most widely used of 
all, is a simple modification of the Hughes instrument last described. 
It consists (fig, IS) of a frame F, to which is attached a diaphragm 
D of tliin sheet iron ; in front of this is a cover M, M provided with 
a suitable cavity for directing tho sound-waves against the dia- 
phragm. The mierophonic arrangement consists of a spring S, 
about tho hundredth of an inch thick and the eighth or an inch 
broad, fixed at one end to a lever L, and carrying at its free ex- 
tremity a brass block W. In one side of W a small disk 0 of gas 
carbon is inserted, resting on the hemispherical end of a small 
platinum pin K, about the twentieth of an inch in diameter, hold 
in position by a thin spring A. The pressure of the carbon on the 
platinum point can be adjusted by the screw N, which turns the 
lever about the flexible joint G. The electrical connexions of the 
instrument as arranged for actual use are also illustrated in the 
figure, The current circuit goes through S, W, C, K, A, and the 



Blake 

trans- 

mitter, 


primary circuit of the induction coil I to the battery B, and thence 
to S again. This forms a local circuit at tho transmitting station. 
The line of circuit passes through the secondary of tho induction 



coil I to tho lino, from that to tho telephone T at tho receiving 
station, and then either to earth or hack to tho induction coil by 
a return lino of wire. 


Telephonic Circuits. 

Tiro lines used for telephone purposes arc, generally speaking, Tolo- 
so far as erection, modo of insulation, and so on are concerned, much plume 
the same as those used for ordinary telegraphs. In towns where wires, 
a very largo number of wires radiate from ouo contro or exchange, 
as it is called, where thick wires are unsightly, and where it is 
often necessary to provide for long spans, a comparatively thin wire 
of strong material is employed. For this reason various bronzes, 
such as silicon, aluminium, &c., have come to bo extensively used 
for making wires for telephone lines. They arc made from about 
tho twentieth to tho thirtieth of an inch in diameter, and are found 
to wear well in tho somewhat mixed atmosphere of a town ; and 
owing to tlioir lightness and considerable tensile strength it is com- 
paratively easy to erect them and keep them in order. Tho main 
objection to them is tho high electrical resistance they oppose to 
tho current. Tho lines on a town exchange system arc not, how- 
ever, as a rule, so long as to make this objection of great import- 
ance. But long linos, such as those extending between towns some 
miles apart, should ho made of pure copper wire hard drawn. It has 
lately been found possible to draw copper so hard as to be almost 
equal to bronze in strength, and yet to retain about throe times the 
electric conductivity of that substance. Copper and bronze wires 
possess great advantages for telephonic purposes over tho iron wires 
employed in telegraph lines, in that they offer a much lower effective 
resistance to tho rapidly undulating and intermittent currents pro- 
duced by telephonic transmitters. Tho electric resistance opposed 
by a wire to the passage of such a current is always greater than 
that opposed to a steady current, and this difference is much more, 
marked when tho wire is of magnetic material like iron. This in- 
creased resistance rises in proportion to tho rapidity of the undula- 
tions of tho current; consequently high notes am more resisted 
than low notes. Besides this variable resistance, telephony has to 
contend with “self-induction" (seo Eleothioity, yol. viii. p, 78 
sq.) of tho cuirent on itself, and this is by no means unimportant, 
especially on long circuits.! Tho marked difference between iron 
and copper for long circuits is plainly shown by tho fact that 
Rysselborg and others have spoken clearly to a distance of over 
1000 miles through a copper wire insulated on polos, whereas Preoco 
could not work a similar line of iron wire between London and 
Manchester. 


«»«»»»» w».iu.uu,j UJ. UUU IIIIO tmiO inLKORAPir, p. 116 
above) is also diminished by tho uso of thin wires of highly con- 
ducting material. They should all if possible be erected on polos 
at a considerable height above tho earth. It is not practicable to 
work an ordinary underground lino through more than 20 miles, 
and cable telephony through distances of over 100 miles may in 
the present state of science bo put down as an impossibility. 
Another clement of great importance in c onnexion with telephone 




1 s ®° P a P°, rs hy Prof. Hughes, Proa, Soa. fd. Eng., vol, ^nTeTamlPw. 
Jpy, boo., yol, xl. p. 408, with remarks on them by Prof. h.V m>\m- Td 
UR- it 80 5 , by ? U ™ r Heaviside, PM 

voi, xxii. p, 118 t. by BajJeigh, Phil, Mag t) vol. xxi. p. 881 arul vol* xxil. lib, 
,,DifferQntM Tram llll So*. 
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Indue- lines, which in most cases does not lequire to be attended to m 

lion oulmaiy tclegiaph circuits, is the induction fiom one line to an- 

other (see Eleci uicity, vol vm p 76 sq ) "When two lines having, 
as in oidmaiy telegraphy, an eaith connexion at each end mn foi 
any gieat distance, say a mile 01 more, parallel to each otliei on 
the same suppoits, a conveisation which is being earned on tluough 
one of them can be overheal d by means of the telephones on the 
otliei. This is due to the fact that, when a cunent is suddenly 
set up m one closed circuit, it induces an instantaneous cunent m 
any othei closed encuit which is near to it This induced cunent 
not only destioys the pnvacy of the cnciut in question but also 
loweis its efficiency The mischief is even gieatei when telogiaph 
and telephone lines mn along the same loute suppoited on the 
same poles, because the stiong intei mittent currents sent tluough 
telegiapli wnes, and the liiegulai manna in which the mtermit- 
tences follow each other, induce a senes of such poweiful secondaiy 
cuuents in the telephone lines that the noise heaid m the tele- 
])hone is often sufficient, when the line is a mile 01 two long, to 
Methods diown all speech In the case of paiallcl telephone lines the best, 
for ovei- if not the only, cuio is to use return wiles, and anange them so that 
coming the cun cuts induced m the outgoing wiic shall be nouti aimed by the 
mduc- conespoudmg cunent induced in the incoming who Eor mixed 
tion telogiaph and telephone cncuits vanous methods have been pio- 
posed , but the most generally appioved plan is to have leturn 
wires Eoi cu euits woiketl wholly on the leturn pnnciplo the mam 
tiling to bo attended to is the symmetrical arrangement of the u’lies, 
so that the outgoing and incoming wucs may bo subjected to the 
same influence Tins is nearly piovided foi by luninng them m 
such a way that they may ho all supposed to lie on the suifacc of a 
eylimloi m lines parallel to its axis, the two wues at the opposite 
etuis ot a diamotoi being ahvays used for the same circuit When 
moio than four wires form the group complete compensation is not 
obtained lu Lins way, because the cunent is always strongei neai 
the transmitting end of the line than neai the leccivmg end, on 
account of the very sensible effect of the capacity and the leakage of 
the line It is therefoie best to anange the wnes m gioups of foui 
— that is, in pans of cucuits — and run tliom so as to fonn spiral 
liuus louud an axial line equidistant from each of tho four wires. 
Any pair of wues forming a circuit which runs parallel to othei 
wiroH can bo auangod so as to bo veiy neaily free fiom induction 
by mtoi changing then position relatively to tho otliei wmes at short 
distances along the lino Caro must, liow T over, bo takon, wlion moio 
than one gioup of foui or when moie than one pair aio mn, that 
the compensation pioduced by the twisted arrangement of ouo set, 
or of tho mtoi changes of tho wires in tho diffciunt pairs, is not 
spoiled by tho twisting or inloi changing of another set oi pan 
Telephone linos miming parallel to telegraph lines should ho foimed 
into ouo or more groups, each being run on the twist plan so as to 
eliminate as completely as possiblo tho effect of the telegraph signals ; 
tho small residual effect of the telephone signals is of comparatively 
lilllo importance m such a caso A twisted cable of telephone who 
may, when each circuit is formed by diameliically opposite wires, he 
placed in tho same tube with sitmlai cables employed for tclegiaph 
purposes Tho central wire of tho cable may be used cither as a 
telegiapli lino 01 as a telephone line having an eaith leturn 
Anothoi method is to use powerful telephone transmitter and 
insensitive iceoivois, that is to say, make tho telephone currents 
so powoi fill that tho telegraphic induced cun outs will bo small m 
comparison, and use roeoivois so insensitive as to suit such eiuients. 
One of tho mum obstacles m tho w r ay of this method at present is 
tho difficulty of getting strong telephonic currents, for even tho best 
transmitters aio not yet sufficiently powerful, and there is, besides, 
a decided tendency towards a loss of quality in tho sound when tho 
trausmitloi is made poweiful. A third method is to render tho 
telegraphic current comparatively lmnnless by taking away the 
suddenness of tho internnttencos. This is quite possible becauso 
tho number of currents sent pei second, even on fast woikmg circuits, 
is not such as to produce a high musical note. If, then, the currents 
he made in some way to rise slowly to tlioir full strength and fall 
again slowly to zero the diaplnagm of the roceivmg instrument, 
instead of showing the sudden rise and sudden fall as at picsent, 
would move so slowly backwaids and forwards that the oar would 
not be disturbed by the sound Perhaps tho simplest way to accom- 
plish this is to place an electromagnet m the circuit of the tole- 
giaph line at tno sending station, for the self-induction of the 
magnet coil prevents the cui rent assuming its stiongtli suddenly 
But on telegiapli circuits where speed is of great importance this 
method cannot bo followed owing to the retardation of the telegraph 
signals and tho consequent loss of speed thereby occasioned. 

Ityssel- An ingenious application of the method of compensation just 
berg’s indicated has been made by Rysselberg, who has used not only wnes 
system, earned on the same polos as the telegraph but even the telegraph 
lines themselves for telephone purposes. The arrangement of his 
system is shown m fig 14, wheie L and L] represent two telegraph 
lines. Between these, at each end, are inserted two condcnseis 
Oj, 0 2 and a telephone T, together with transmitters, &c , so that, 
supposing the telogiaph instruments removed, the two wires W'ould 


be an ordmaiy telephone cnemt woiked tluough condensers The 
telegiapli apparatus consists of an oidmary leceivei R, sending 
battery B, and key K, 


together with a con- 
denser C, inserted be- 
tween the earth and the 
line teimmal of the key, 
and two electromag- 
netic mductois E, E' 

When the key is de- 
letarded by the electio- 
denser C, which has to 
fact additional electio- 
sendiug end of the line. [\ tartk. 
further letarded by the Pig 14. 





pressed the ciu rent is 
magnet E and the con- 
be charged, giving iu 
static capacity at the 
The cunent is still 
„ „ electiomagnet E' , 

hence the condenser becomes chaiged so giadually that very 
little disturbance is noticeable m the telephone T The condenseis 
C„ C„ pievent leakage fiom one line to the otliei, hut have suffi- 
cient capacity to allow the telephone to act as if it weie m a 
metallic circuit. 


The Working of Telephone On euits 

The method first employed for woikmg a telephone line was Early 
extremely simple A single line of viie, like an oidmaiy tclegiaph method, 
line, had a Bell telephone included m it at each end and the ends 
u eie put to oai th Woids spoken to ilie telephone at one end could 
ho heard by holding the telephone to the eai at the othei To 
obviate the inconvenience of placing the telephone to the mouth 
and tho eai alternately, two telephones weie commonly used at each 
end, joined either paiallcl to each othei oi m senes Tho con- 
luvance most geneially adopted foi calling attention is the call bell, 
nmg either by a small magneto-electric machine or by a battery 
The telephone was switched out of ciicuit when not m use and the 
hell put m its place, an oidmaiy key being used foi putting the 
batteiy m ciicuit to make the signal Tins anangement is still 
employed, a book being attached to the switch level so that tho 
moio hanging up of the telephone puts the bell m eucuit In some 

cases, when the bell is lung by a magneto machine, the coil of the 
machine is automatically cut out of circuit when it is not m action, 
but tho turning of tho handle moves a ceutufugal airaugonient by 
which it is tin own m 

At fust it was usual to ornploy the same instillment both as tians- Working 
nnttoi and as receiver, and to join it m the direct ciicuit But it -with 
was soon found that tho liuciophoiio tiansnnttei could only be used micro- 
lo advantage m this nay when tho total resistance of the circuit, phone 
exclusive of tho nueiophone, was small compared with the lesistance 
of tho nueiophone, — that is, on very slioit lines worked with low 
l esistauco telephones Tho transmitter on long and high l esistanec 
lines worked better by joining indirectly m a local circuit, m the 
manner shown iufig 13, the microphone, a batteiy, and the pumary 
of ail induction coil, and putting the line m circuit v ltli the second- 
ary of tho induction coil, wlneli acted as the tiansnnttei Tho 
resistance of the nueiophone can thus he made a laige fiaction of 
the total resistance of the cnciut m wlucli it is placed , lienee, by 
using considerable cun cuts, small variations m its resistance can 
be made to mduco somewhat powerful cun ants m the line wae 
The requisite energy is derived horn the batteiy. If there aie otliei 
lesisiances in the circuit it is, m some cases, better to join it as a 
shunt to tho pi imaiy circuit of the induction coil It may even 
prove advantageous to insert lcsistances in the circuit, meicase the 
battery powei, and join the microphone aslieio indicated, because 
in this w'ay poweiful cm i cuts can bo obtained m the line without 
tho harshness which is apt to be produced by tho variations of a 
strong cunent passing tluough the nueiophone 

Translation from one lmo to another, or from one section to Txansla 
another of tho same lmo, is effected by putting the pi unary of an lion 
induction coil m the place of the receiving telephone, the secondaiy 
being in cnemt with tho second line or section. This plan is use- 
ful where tho same message is to be sent to different places at once 
(distributed), and is sometimes used for tianslatmg irom a double 
wire to a single wire system Probably a better plan is to work a 
microphone by tho membrane of the receiving telephone, and re- 
transmit the message, taking new energy from a second batteiy 1 
When the induction, coil arrangement is used for translating fiom 
a double to a single wue cnciut, or vice versa, it is necessary to 
make the induction coil suit the circuits, so that either coil may 
he used as primary, according to the end fiom which tho message is 
sent Everything else being similar, the resistances of the coils 
should be in nearly the same ratio as the resistances of tho lines 
in which they are placed 

In a laige town it is neither practicable nor desirable to connect Ex- 
each subscriber directly with all the other subscribers, hence a changes, 
system of 1 ‘ exchanges ” has been adopted An exchange is a centi al 
station to which wires are brought from the diffeient subscriber, 
any tw o of whom can be put in telephonic communication with each 
othei when the proper pans of wnes are joined together in the ox- 
l Spo Thomson autl Houston, Tel. Journ , 15th August 1S78 
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change The arrangement is illustrated in fig 15, where G repiesents 
an exchange fiom which wues ladiate to the points a, b, c, d, . 
Suppose a wishes to speak to cl , he communicates his wish to an 
attendant at C, who fust 
calls d, and then con- 
nects 6 to 1, making 
the ciiciut continuous 
fiom a to d The ar 
langements at the ex- ° 
change foi facilitating 
connexions vaiy con- 
siderably, but aie simi- 
lar m pnnciple to the 
switch boards used m „ Y 

telegraphy Each of the Pm lo -Telephone exchange 

wires is fust bi ought to an indicatoi and then to a set of terminals 
arranged in an oideily mannei oil a boaid, the number of the 
terminal for any one wne being the same as the numbei tinder the 
slmttei of the indicatoi m that wne cucuit In many cases the 
teimmals take the foun of spung clips, which connect the line to 
eaith, and under which a tlnn piece of metal, covei ed with insulat- 
ing material on one side and called a “jack,’’ can be readily inserted 
for connecting that circuit with any other A piece of flexible wne 
cord, cai vying a jack at each cud, forms a ready and common medium 
of connexion , but m many cases the switch boaid is ananged with 
cioss skips of metal so that by mseitmg a jack into the terminals 
of the two wues they can he both connected to the same stiip of 
metal and theiefore togctliei Iu latge exchanges one switch boaid 
of moilei ate si/e is not sufficient, and so a numboi aie fitted, being 
connected together by several conductois, in ordei that no intei i up- 
turn may ensue m consequence of these being all occupied A line 
on ono board is connected with one on anotliei boaid by joining the 
teimuial of the fiist to one of the conductois connecting the two 
boards by a jack-cord, and then by anotliei jack-coid connecting 
that conductoi to the terminal of the othei line Thus different 
switch boaids may ho looked upon as separate exchanges, connected 
together by a number of tiunk wues aftei the manner desenhed 
below 

In a largo system it is much moie convenient and economical to 
have exchanges m the various districts, and connect these with a 
contial exchange by a sufficient numbei of tiunk lines. A sub- 
seuber m ono district wishing to speak to a stibscnboi m another 
calls the exchange m Ins own district and is put m communication 
by the attendant stationed tliero with the central exchange The 
attendant attho central exchange puts the suhscnhci m communi- 
cation with tho district ho lequiros, and the attendant tlioie calls 
the otliei suhscuber and joins the two .suhscnhels , lines together 
In some cases neighbounug distort exchanges have, besides a com- 
mon means of communication tliiough tho contial exchange, an 
independent connexion These arrangements are diagrammatically 



illustiated m fig. 16, where 1, 2, 3, 4, 6, 6 represent district ex- 
changes and 0 the central exchange ; disk lets 3 and 4 and 4 and 
6 are supposed to have independent connexions 
Sinclair’s An ariangoment was pi o posed about two years ago by Mr D. 
automatic Sinclau of the Glasgow telephone exchange for allowing small dis- 
ixclmngc tnct exchanges to bo worked by the attendants at tho cential ex- 
change. 1 Tho two excliangos aro connected by a trunk lino and 
fiom the district exchange wiros aro led to the different subscribers 
Tiioso wires aio m tho noimal state of matters connected with con- 
tact plates, over wluclx an arm joined to tho tiunk wire can bo 
made to tiavel Suppose the central oxchange wishes to speak to 
any one of the subscribers, the arm is made to tiavel round, by 
currents sent fiom the exchange through an electromagnetic step 
hy step arrangement, until it comes in contact with the proper 
plate, after which the subscriber us called m the ordinary way 
when one subscriber belonging to the distinct exchange wishes to 
speak to another in the same district, he rings the bell m the ordi- 
nary iray, and this operation disconnects all othei subscribe s and 
puts him m connexion through the trun k line with the centi.il ex- 
r See Proc PHI Soe. of Glasgow, voL xvii. p 89 ~ 





The attendant theie ascertains to whom it is that he 
wishes to speak, and by moving lound the contact aim puts the 
two subsciihcis’ lines in contact 

The indicator, oi annunciator as it is sometimes called, is shown Indicator 
m fig 17 It consists of an electiomagnet M, which on a cuuent oraimun- 
bemg sent through, it pulls down the 
armatuie a, relieves the catch c, and 
allows the shuttei d to fall down, 
exposing a plate p, on the front of 
which the numbei of the subsciibei 
is punted When the exchange is 
called, the shuttei d is diopped, the 
attendant connects the line leading 
to the exchange table with the tei- 
nnnal conespondmg to the indicatoi, and finds who is wanted , 
then he calls that subsciibei, makes the through connexion, and 
puts up the shuttei When the subsciibei s have finished, both 
call the exchange or, as it is commonly put, “ling oft’’; this 
diops both shutteis and serves as the signal that they have finished 
speaking 

The pnnciple of -transmitting sound hy the ladionhone will he Radio- 
undeistood fiom fig 18 M lepiesents a muroi, fiom winch a phone 
beam of light is leflocted through the lens l to a second nnnoi m, 
and to foims a diaphragm against tlio 
hack of which tho sound vibiations sent 
thiough the tube if aie made to impinge 
The beam of light, aftei being i effected 
fiom in, passes through the lower lens 1, 
and tlicuce as a ucaily paiallel beam to 
tho paiabolic reflectoi R A 
photoplionic leceivei P, sup- 
posed m this case to ho a 

spu al of selenium wn o wound ^ 

on tlio suifaco of a cylmdei, Eig IS —Bell’s indiophuuc 

is placed at tho focus of the reflector so that tho beam of light fiom 
to is concentrated on it In circuit with the receiver P a battoiy B 
and a telephone T are included and through the cucuit a fooblo 
olecti ic cm i out flows continuously. The photoph onic l eceiver should 
he placed so as to lecoivo as little light as possible fiom any othei 
souice than the minor m Words spoken tlnough tho tube t make 
the minor to vibi ate, so that the beam of light lcflectod fiom it 
becomes moie or less spread The lens l is then unablo to hung 
tlio beam into parallelism, and the intensity of tho lofiexions fiom 
R to P is vaned, therefore also the cun out thiough tho coil of tho 
telephone, which m consequence gives out a sound Tho amount 
of spicadmg of tho beam being proportional to the intensity of tho 
vibrations of in, and this again piopoitional to the intensity of tho 
sounds, tho sounds heard in the telephone aie similar to those pio- 
duced at the end of if Theoretically tho rcceivoi maybe at any 
distance fiom tlio transmittal, hut considerable difficulty arises if 
tho distance is great 

One of the simplest foima of tho phonogiaph is shown m fig 10 Phouo- 
It consists of a ngid spindle S sciowod for about one-third of its grap 1 > 
length, and fitted to 
work smoothly but 
tightly m tho frame 
/,/, winch is so- 
cui ely attached to a 
sole plate P On the 
spindle a duim D is 
fixed, tho axis of 
which coincides ac- 
curately with that 
of tho spindle. On 
tho surface of tho J 
dium a smew isC~ 

cut of piecisoly the Pm 10 —Edition's phonograph 

same pitch as that on the spindlo A fly-wheel W is fixed to 
ouo end of the spindle, and is provided with a handle 11, by 
which tho spindlo and dium can he conveniently turned One 
of the healings lias either a sciow thread cut along it, or is fitted 
with ono or more studs which work easily, but without shake, in 
the screw thread When the spindlo is turned, it lccoives a trans- 
verse motion, and a point fixed relatively to tlio solo plate P and 
touching tho dium tiaces out a spnal on its suiface, exactly coin- 
ciding with the sciew thread cut on it A mouthpiece M, like that 
of a telephone transmittei, provided with a diaphragm of paicli- 
ment or sumlai substance, is mounted on a lover, which is pivoted 
at h and piovided with a set screw b A blunt needle point is 
either fixed to the centre of tho diaphragm or carried hy a light 
spring m such a way as to press on the centre of the diaphragm 
with tho needle point projecting outwaids. To use tho mstunnont, 
tho drum D is covered with a shoot of somewhat stiff tinfoil, and 
the mouthpiece is adjusted as shown m tho figure, with tho needlo 
point over the hollow part of the tmfoil, and fixed by the sot screw 
to make a slight indentation in it Tho drum is then turned and 
words spoken in a somewhat loud and clear tone in front of tho 
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mouthpiece The vibiations of the diaphragm cause the needle 
point to make indentations moie or less deep, accoidmg to the 
intensity of the sound, in the surface of the tinfoil If the mouth- 
piece is then laised, the dnim turned back to its original position, the 

TELE 

T HE telescope is an optical instrument employed to 
view or discover distant objects 1 The fundamental 
optical principles involved in its construction have already 
been dealt with m the articles Light and Optics, and 
these should be first perused by the reader 

History 

The credit of the discovery of the telescope has been a 
fruitful subject of discussion Thus, because Democritus 
announced that the milky way is composed of vast mul- 
titudes of stars, it has been maintained that he could only 
have been led to foim such an opinion from actual 
examination of the heavens with a telescope Other 
passages fiom the Greek and Latin authors have similarly 
been cited to prove that the telescope was known to the 
ancients But, as has been lemarked by Dr Robeit Grant 
[History of Physical Astronomy , p 515), we are no more 
warranted m drawing so important a conclusion from 
casual remarks, however sagacious, than we should be 
justified m stating that Seneca was in possession of the 
discoveries of Hewton because he predicted that comets 
would one day be found to revolve m periodic orbits 
Molyneux, m his Dioptnca J¥ova } p. 256, declares his 
Roger opinion that Hogor Bacon (who died c 1294) “did per- 
Bacon fcctly well understand all lands of optic glasses, and knew 
likewise the method of combining them so as to compose 
some such instrument as our telescope ” He cites a 
passage from Bacon’s Opus Jifajus, p 377 of Jebb’s edition, 
1733, translated as follows : — 

“ Gieatoi things than these may ho poi formed by refi acted vision 
Foi it is easy to uiulei stand by the canons above mentioned that 
the greatest objects may appear exceedingly small, and the contrary, 
also that the most lemote objects may appeal just at hand, and the 
converse , for we can give such figures to transparent bodies, and 
dispose them m such older with lespect to the eye and the objects, 
that the lavs shall be refracted and bent towards any place we 
please, so that we shall see the object near at hand or at any dis- 
tance undei any angle wo please And thus from an mci edible 
distance we may read the smallest letters, and may number the 
smallest pai tides of dust and sand, by reason of the gieatness of 
the angle under which we see them . Thus also the sun, 
moon, and stais may be made to descend hither m appearance, 
and to he visible ovei the heads of our enemies, and many things 
*if the like soil, which persons unacquainted with such things 
would l efu.se to believe ” 

Molyneux also cites from Bacon’s JSpistola ad Parisiensem, 
“ Of the Secrets of Art and Nature,” chap. 5 : — 

“Glasses oi diaphanous bodies may be so formed that the most 
remote objects may appear just at hand, and the contraiy, so that 
we may read the smallest letteis at an incredible distance, and 
may number things, though nevoi so small, and may make the 
stais also appear as near as we please ” 

These passages certainly prove that Bacon had very 
nearly, if not perfectly, arrived at theoretical proof of the 
possibility of constructing a telescope and a microscope ; 
but his writings give no account of the trial of an actual 
telescope, nor any detailed results of the application of a 
telescope to an examination of the heavens. It has been 
pointed out by Dr Smith, m his Complete System of Optics , 
that Bacon imagines some effects of telescopes which 
cannot be perfoimed by them, and his conclusion is that 
Bacon never actually looked through a telescope. 

Della Giambattista della Porta, m his Magia Pfaturahs , printed 
Porta, m 1558, makes the following remarkable statement — 

1 In recent years the term “photographic telescope" has been 

applied to instruments employed to record the appeal ance of celestial 

objects by photography 


mouthpiece lowered so that the point rests on the gioove which it 
pieviously made, and the dium again turned, the diaphragm, acted 
on by the needle point passing ovei the indentation, will give out 
the same woids which were spoken to it. (T GR ) 

SCOPE 

“ If yon do hut know how to join the tv o (viz , the concave and 
the convex glasses) lightly togethei, you will see both lemote and 
near objects laiger than they othenvise appear, and withal very 
distinct ” 

Wolfius infers from this passage that its author was tbe 
first actual constructor of a telescope, and it appears not 
improbable that by happy accident Porta really did make 
some pumitive form of telescope which excited the wonder 
of his friends Here, however, his interest m the matter 
appears to have ceased, and he was unable either to ap- 
preciate the impoitance of his discovery or to describe the 
means by which the object was attained Kepler, who exa- 
mined Porta’s account of his concave and convex lenses by 
desire of his patron the emperor Rudolph, declared that 
it was perfectly unintelligible Poggendorff ( Gesch det 
Physik , p 134) throws considerable doubt on the origin- 
ality of Porta’s statement. 

Thomas Digges, m his Stratioticus , p 359, published m Leonard 
1579, states that his father, Leonard Digges, Digges. 

‘ among other cunous piactices had a method of discoveung by 
perspective glasses set at due angles all objects pietty fai distant 
that the sun shone upon, which lay m the country lound about,’’ 
and that this was by the help of a manuscript book of 
Roger Bacon of Oxford, who he conceived was the only 
man besides his father who knew it Theie is also the 
following passage in the Pantometria (blc i chap. 21) of 
Leonard Digges 2 * (originally published by his son Thomas 
m 1571, and again in 1591) — 

“Marvellous aio the conclusions that may be performed by- 
glasses concave and convex, of cncular and paiabolic foims, using 
foi multiplication of beams sometime the aid of glasses tianspaient, 
which, by fi action, should unite or dissipate the images or figures 
presented by tlio reflection of other ” 

He then describes tho effects of magnification from a com- 
bination of lenses or mirrors, adding • — 

“But of these conclusions I minde not heie to mtieate, having 
at laige m a volume 8 by itselfe opened the miraculous effects ol 
perspective glasses ” 

It is impossible to discredit the significance of these 
quotations, for the works m which they occur were pub- 
lished more than twenty years before the original date 
claimed for the discovery of the telescope in Holland. 

That Roger Bacon had toleiably clear ideas as to the 
practical possibility of constructing telescopes, and that 
Leonard Digges had access to some unpublished MSS 
of Bacon, and by their aid constructed some form of tele- 
scope, seem to be obvious inferences from the preceding 
evidence But it is quite certain that previous to 1600 
the telescope was unknown, except possibly to individuals 
who failed to see its practical importance, and who confined 
its use to “ curious practices ” or to demonstrations of 
“natural magic.” The practical discovery of the mstru-The 
ment was certainly made m Holland about 1608, but the Dutch 
credit ot the original invention has been claimed on behalf 
of three individuals, Hans Lippershey and Zachanas 
Jansen, spectacle-makers in Middelburg, and James Metms 
of Alkmaar (brother of Adrian Metius the mathematician) 

Descartes, m his treatise on Dioptrics (1637), attributes tlie dis- 
coveiy to Metius “about thirty yeais ago," whilst Scliyioslus dc 
Rheita, a Capuchin friar, in his Oculus Enoch et Mim (Antwerp, 

1645), gives the credit to Lippershey about 1609. Peter Bore], 
physician to the king of Prance, published at The Hague, m 1655, 
a woik Dc Vcro Tel&scopn Inventors He was assisted m its pie- 
paration by William Borel, Dutch envoy at the court of Prance, 
and the latter declares, as the result of patient investigation, that 

2 He died about 1570 His son alludes to his untimely death m 
the preface to the Pantometi la 

3 There is no further trace of this volume 



136 


T E L E £ 

Jansen Jansen and Ins fathei weie the leal mventois of the telescope m 
1010) and that Lippershey only made a telescope after hints acci- 
dentally communicated to him of the details of Jansen’s invention 
Blit the most tiustw oithy infoimation on the subject is to be got 
horn the leseaiches of Tan Svvmden 1 Briefly summanzed, this 
evidence is as follows In the library of the university of Leyden, 
amongst the MSS of Huygens theie is an original copy of a 
document (dated l7thOetobei 1608) addressed to the states-geneial 
by Jacob Andtianzoon (the same individual who is called James 
Metius Metius by De^caites), petitioning foi the exclusive light of selling 
an instrument of lus invention by which distant objects appeal 
largei and more distinct lie states that he had discovered the 
instilment by accident when engaged in making expeuments, and 
had so fai perfected it that distant objects weie made as visible 
and distinct by lus instrument as could be done with the one which 
had been lately offered to the states by a citizen and spectacle- 
maker of Middclbuig Among the Acts of the states-geneial pie- 
seived m the Government archives at The Hague, Tan Swmden 
found that on 2d October 1608 the assembly of the states took mto 
Lip- consideration the petition of Hans Lippeishey, spectacle-makei, a 
pershey. native of Wesel and an inhabitant of Middelburg, mventoi of an 
mstiument foi seeing at a distance On 4tli Oetobei a committee 
was appointed to tost the mstiument, and on the 6th of the same 
month the assembly agieed to give Lippeishey 900 flonns for his 
mstiument Fuither, on the 15th Decembei of the same yeai they 
examined an instrument invented by Lippeishey at then request 
to see with both eyes, and gave lum ordeis to execute two similai 
instruments at 900 flonns each , but, as many other persons had 
knowledge of this new invention to see at a distance, they did not 
deem it expedient to giant him an exclusive nnvilege to sell such 
instruments The dates of these documents dispose effectually of 
Boiel’s statement that Lippershey borrowed the ideas of Jansen m 
1610 They also prove that, whilst Metius was m possession of a 
telescope, with which he may have experimented, about the time 
when Lippeishey presented Ins application for patent lights, yet 
he makes no pretension that Lippeishey bonoved the invention 
flam him The conclusion is that Lippeishey was the fiist peison 
who independently invented the telescope, and at the same time 
made the instrument known to the woild. The common story is 
that Lippeishey, happening one day, whilst holding a spectacle-lens 
in. cither hand, to duect them towards the steeple of a neighbouring 
elm cli, was astonished, on looking through the nearei lens, to find 
that the weatheicock appealed noaioi and moie distinct He 
fitted the lenses m a tube, in oidei to adjust and preset ve their 
relative distances, and thus constructed his fiist telescope But 
doubt may be thrown on this traditional account owing to the 
further statement that the image of the weatheicock so viewed was 
soon turned upside down Alt the ongmal Dutch telescopes weie 
composed of a convex and a concave lens, and telescopes so con- 
structed do not invert The mveiting telescope, composed of two 
convex lenses, was a latei invention ; still it is not impossible that 
the original experiment was made with two convex lenses 

Telescopes seem to have been made in Holland in con- 
siderable numbers soon after the date of their invention, 
and rapidly found their way over Europe Sirturus, m 
his De Telescopic (1618), states that “a Frenchman pro- 
ceeded to Milan in the month of May 1609 and offered 
a telescope for sale to Count di Fuentes ” , and Lorenzi 
Pigorna writes, 2 under date 31st August 1609, that “Galileo 
had been appointed lecturer at Padua for life on account 
of a perspective like the one which was sent from Flan- 
ders to Cardinal Borghose ” Simon Marius, the German 
astronomer, appears to have made astronomical observa- 
tions m 1609 with a telescope which he procured from 
Holland, and Professor Rigaud of Oxford found from the 
MSS of Harnot, the mathematician, that he had been 
making astronomical observations with a Dutch telescope 
ahleo as early as July 1609, Galileo, in his JTuncim S idereits, 
states that, happening to be m Venice about the month of 
May 1609, he heard that a Belgian had invented a per- 
spective instrument by means of which distant objects 
appeared nearer and larger, and that he discovered its 
construction by considering tbo effects of refraction In 
his Saggiatora Galileo states that he solved the problem 
of the construction of a telescope the first night after his 
return to Padua from Venice, and made his first telescopo 
next day by fitting a convex lens in one extremity of a 
l eaden tube and a concave lens in the other one. A few 

1 See Hr Moll of Utrecht, m Journ JRoy, Inst , vol. i , 1831. 

2 Lottie d'Uomni lllustn, p 112, Venice, 1744- 
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days afterwards, having succeeded m making a bettei 
telescope than the first, he took it to Venice, where he 
communicated the details of his invention to the public, 
and presented the instrument itself to the doge Leonardo 
Donato, sitting m full council The senate, m return, 
settled him for life in his lectureship at Padua and doubled 
his salary, which was pieviously 500 florins, and which 
then became tieble that which any of his predecessors had 
enjoyed Galileo may thus claim to have invented the 
telescope independently, but not till he had heard that 
others had done so In fact the time was ripe , and, as 
often happens m similar circumstances, only a hint was 
necessaiy to complete the latent chain of thought Galileo 
devoted all his time to improving and perfecting the 
telescope Knowing the theory of his instrument, and 
possessed of much practical skill, coupled with unwearied 
patience, he conquered the difficulties of gnndmg and 
polishing the lenses, and soon succeeded m pioducmg 
telescopes of greatly increased power. His first telescope 
magnified three diameters , but he soon made instruments 
which magnified eight diameters, and finally one that 
magnified thirty -three diameters. 3 With this last in- 
strument he discovered in 1610 the satellites of Jupiter, 
and soon afterwards the spots on the sun, the phases of 
Venus, and the hills and valleys on the moon He demon- 
strated the rotation of the satellites of Jupiter round the 
planet, and gave lough predictions of then configurations, 
proved the rotation of the sun on its axis, established the 
general truth of the Copermcan system as compared with 
that of Ptolemy, and fairly louted the fanerful dogmas of 
the philosophers These brilliant achievements, together 
with the immense improvement of the instrument under 
the hands of Galileo, overshadowed m a great degree the 
ci edit due to the original discoverer, and led to the uni- 
versal adoption of the name of the Galilean telescope for 
the form of the instrument invented by Lippeishey, 

Kepler first explained the theory and some of the prac- Keploi 
tical advantages of a telescope constructed of two convex 
lenses m his Catoptrics (1611) The first person who 
actually constructed a telescope of this form was Father 
Schemer, who gives a description of it m Ins JRosa Ursina 
(1630) William Gascoigne was the first who pi actically Gas- 
appreciated tho chief advantages of the form of telescope ooiguo. 
suggested by Kepler, viz., the visibility of the imago of a 
distant object simultaneously with that of a small material 
object placed in the common focus of the two lenses This 
led to his invention of the micrometer and his application 
of telescopic sights to astronomical instruments of pre- 
cision (see Mioeo meter, vol. xvi. p. 242) But it was not 
till about the middle of the 17 th century that Kepler’s 
telescope came mto general use, and then, not so much 
because of the advantages pointed out by Gascoigne, but 
because its field of view was much larger than in the 
Galilean telescope The first powerful telescopes of this 
construction were made by Huygens, after much labour, Huy- 
in which he was assisted by his brother. With one of these, gens, 
of 1 2-feet focal length, he discovered the brightest of Saturn’s 
satellites (Titan) m 1655, and m 1659 ho published his 
Sy sterna Saturnium, m which was given for the first time 
a true explanation of Saturn’s ring, founded on observations 
made with the same instrument The sharpness of image m 
Kepler’s telescope is very inferior to that of the Galilean in- 
strument, so that ’when a high magnifying power is required 
it becomes essential to increase the focal length. Cassini Cassini 
discovered Saturn’s fifth satellite (Rhea) m 1672 with a 
telescope of 35 feet, and the third and fourth satellites in 
1684 with telescopes made by Campani of 100 and 136 
feet focal length. Huygens states that he and his brother 
8 This last power could not he exceeded with advantage m this form 
of telescope till after the invention of the achromatic object-glass. 
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made object-glasses of 170 and 210 feet focal length, and 
he presented one of 123 feet to the Royal Society of Lon- 
don Auzout and others are said to have made telescopes 
of from 300 to 600 feet focus, but it does not appear that 
they were ever able to use them m practical observations 
Biadley, on 27th December 1722, actually measured the 
diameter of Venus with a telescope whose object-glass 
had a focal length of 212^ feet In these very long tele- 
scopes no tube was employed, and they were consequently 
termed aerial telescopes Huygens contrived some ingenious 
anangements for directing such telescopes towaids any 
object visible m the heavens, — the focal adjustment and 
centring of the eye-piece being preserved by a biaced rod 
connecting the object-glass and eye-piece Other eon- 
tuvances for the same purpose are described by La Hhe 
(Mem del' Acad , 1715) and byHartsoeker ( Miscel Berol , 
vol l p 261) Telescopes of such great length -were natur- 
ally difficult to use, and must have taxed to the utmost the 
skill and patience of the observers One cannot but pay 
a passing tribute of admiration to the men who, with such 
troublesome tools, achieved such results 

Until Newton's discovery of the different refrangibility 
of light of different colours, it was generally supposed that 
object-glasses of telescopes were subject to no other errors 
than those which arose from the spherical figure of their 
surfaces, and the efforts of opticians were chiefly directed 
to the construction of lenses of other forms of curvature 
James Gregory, in his Optica Promota (1663), discusses 
the forms of images of objects produced by lenses and 
mirrors, and shows that when the surfaces of the lenses 
or mirrors are portions of spheres the images aie curves 
concave towards the objective, but if the curves of the 
surfaces are conic sections the spherical aberration is cor- 
locted. He was well aware of the failures of all attempts 
to perfect telescopes by employing lenses of various forms 
of curvature, and accordingly proposed the form of reflect- 
ing telescope which bears his name But Gregory, accord- 
ing to his own confession, had no practical skill ; he could 
find no optician capable of realizing his ideas, and after 
some fruitless attempts was obliged to abandon all hope of 
bringing his telescope into practical use Newton was the 
first to construct a reflecting telescope. When m 1666 he 
made his discovery of the different refrangibility of light 
of different colours, he soon perceived that the faults of 
the refracting telescope were due much more to this cause 
than to the spherical figure of the lenses He over-hastily 
concluded from some lough experiments (Op>tics, bk. i pt 
u prop, 3) “ that all refracting substances diverged the pris- 
matic colours in a constant proportion to their mean refrac- 
tion ” , and he drew the natural conclusion “ that refraction 
could not be produced without colour,” and therefore “ that 
no improvement could be expected from the refracting tele- 
scope ” ( Treatise on Optics , p. 112) But, having ascertained 
by experiment that for all colours of light the angle of 
incidence is equal to the angle of reflexion, he turned his 
attention to the construction of reflecting telescopes After 
much expei iment he selected an alloy of tin and copper as 
the most suitable material for his specula, and he devised 
means for grinding and polishing them He did not 
attempt the formation of a parabolic figure on account of 
the probable mechanical difficulties, and he had besides 
satisfied himself that the chromatic and not the spherical 
aberration formed the chief faults of previous telescopes. 
Newton’s first telescope so far realized his expectations 
that he could see with its aid the satellites of Jupiter and 
the horns of Venus, Encouraged by this success, he made 
a second telescope of 6 ^-inches focal length, with a magni- 
fying power of 38 diameters, which he presented to the 
Royal Society of London in December 1671. A third form 
of reflecting telescope was devised in 1672 by Cassegrain 
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(Journal de$ fyavans, 1672) No further practical advance 
appears to have been made m the design or construction of 
the instrument till the year 1723, when John Hadley (best Hadley, 
known as the inventor of the sextant) presented to the 
Royal Society a reflecting telescope of the Newtonian con- 
struction, "with a metallic speculum of 6 -inches aperture 
and 62|-mches focal length, having eye-pieces magnifying 
up to 230 diameters. The mstiument was examined by 
Pound and Bradley, the former of whom reported upon it 
m Phil Trans , 1723, No 378, p 382 After remarking 
that Newton’s telescope “had lam neglected these fifty 
years,” they stated that Hadley had sufficiently shown “ that 
this noble invention does not consist m bare theory ” They 
compared its performance with that of the object-glass of 
123 -feet focal length presented to the Royal Society by 
Huygens, and found that Hadley’s reflector 
“will bear such a chaige as to make it magnify the object as 
many times as the latter with its due charge, and that it lepiesents 
objects as distinct, though not altogether so cleai and bnght 
Notwithstanding this diffeience m the brightness of the objects, 
we veie able with this lefleetmg telescope to see whatevei we have 
lutheito discovered with the Hugeman, particulaily the transits 
of Jupitei’s satellites and then shadows ovei Ins disk, the black 
list m Saturn’s ring, and the edge of bis shadow cast on Ins i ing 
We have also seen with it several times the live satellites of Satmn, 
m viewing of winch this telescope had the advantage of the Hugeman 
at the time when we compaied them , for, being in summei, and the 
Hugeman telescope being managed without a tube, the twilight pre- 
vented us from seeing m this some of these small objects which at the 
same time we could discern with the reflecting telescope ” 

Bradley and Molyneux, having been instructed by Hadley 
m bis methods of polishing specula, succeeded m pioducing 
some telescopes of considerable power, one of which had a 
focal length of 8 feet, and, Molyneux having communicated 
these methods to Scarlet and Hearn, two London opticians, 
the manufacture of telescopes as a matter of business was 
commenced by them (Smith’s Optics, bk iii ch 1) But 
it was reserved for James Short of Edinburgh to give James 
practical effect to Gregory s original idea Born at Edm- Short, 
burgh in 1710 and oiigmally educated for the church, 

Short attracted the attention of Maclaurin, professor of 
mathematics at the university, who permitted him about 
1732 to make use of his rooms m the college buildings for 
experiments m the construction of telescopes. In Short’s 
fust telescopes the specula weie of glass, as suggested by 
Gregory, but he afterwards used metallic specula only, 
and succeeded in giving to them true parabolic and elliptic 
figures. Shoit then adopted telescope-making as Ins pro- 
fession, which he practised first m Edinburgh and after- 
wards in London. All Short’s telescopes were of the 
Gregorian form, and some of them retain even to the 
present day their original high polish and sliaip definition 
Short died in London m 1768, having realized a consider- 
able fortune by the exercise of his profession. 

The historical sequence of events now brings us to the Acliro- 
discovery of the achromatic telescope. The first person matlc 
who succeeded in making achromatic refracting telescopes telesco b e 
seems to have been Chester Moor Hall, a gentleman of Chester 
Essex He argued that the different humours of the M HalL 
human eye so refract rays of light as to produce an image 
on the retma which is free from colour, and he reason- 
ably argued that it might be possible to produce a like 
result by combining lenses composed of different refracting 
media 1 After devoting some time to the mquuy he 
found that by combining lenses formed of different kinds 
of glass the effect of the unequal lefrangibility of light 
was corrected, and m 1733 he succeeded m constructing 
telescopes which exhibited objects free from colour. One 
of these instruments of only 20-mches focal length had an 
aperture of 2J- inches Hall was a man of independent 

1 The same argument was employed by Gregory more than fifty 
years previous^, but had been followed by no practical lesult The 
lens of the human eye is not achromatic (see Light, vol xiv p 601) 

?XIIt. — 1 8 
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means, and seems to have been caieless of fame at least 
lie took no trouble to communicate liis invention to the 
woild At a trial m Westminster Hall about the patent 
lights gi anted to Dollond (Watkm v Dollond), 1 Hall was 
admitted to be the first mventoi of the achiomatic tele- 
scope, but it was mled by Lord Mansfield that “it was 
not the person who locked his invention m his scrutoire 
that ought to profit for such invention, but he who brought 
Euler it forth foi the benefit of mankind ” 2 In 1747 Euler com- 
municated to the Beilin Academy of Sciences a memoir m 
which he endeavoured to prove the possibility of correct- 
ing both the chromatic and the spherical abeiration of an 
object-glass Like Gregory and Hall, he aigued that, since 
the vanous humours of the human eye were so combined 
as to produce a perfect image, it should be possible by 
suitable combinations of lenses of different refiactmg media 
to construct a perfect object-glass Adopting a hypo- 
thetical law of the dispersion of differently coloured rays of 
light, he proved analytically the possibility of constructing 
an achromatic object-glass composed of lenses of glass and 
water But all his efforts to produce an actual object- 
glass of this construction were fiuitless, — a faduie which 
lie attributed solely to the difficulty of procuring lenses 
worked piocisely to the requisite curves (Mem Acad Bcrlm, 
1753) Dollond admitted the accuracy of Euler’s analysis, 
but disputed his hypothesis on the giounds that it was 
puiely a theoretical assumption, that the theory was 
opposed to the results of Newton’s experiments on the 
retrangibility of light, and that it was impossible to de- 
termine a physical law from analytical reasoning alone 
(Phi Tram , 1753, p 289) In 1754 Eulei communicated 
to the Berlin Academy a further memoir, m which, staitmg 
from the hypothesis that light consists of vibrations excited 
in an elastic fluid by luminous bodies, and that the differ- 
ence of colour of light is duo to the greater or less fre- 
quency of these vibrations in a given time, he deduced his 
previous results. He did not doubt the accuracy of New- 
ton’s experiments quoted by Dollond, because he asserted 
that the diffeience between the law deduced by Newton 
and that which he assumed would not be lendered sensible 
by such an experiment 3 Dollond did not icply to this 
memoir, but soon afterwards he received an abstiact of a 
Klmgen memoir by Klmgenstierna, tho Swedish mathematician and 
Rtiemn as t r0 nomer, which led him to doubt the accuracy of the 
results deduced by Newton on the dispersion of lefracted 
light. Klmgenstierna showed from purely geometrical 
considerations, fully appi eciated by Dollond, that the re- 
sults of Newton’s experiments could not be brought into 
harmony with other universally accepted facts of refraction 

1 At a meeting of tlio Royal Astronomical Society lieltl on 9tli 
May 1886 a legal document, signed by Chester Moor Hall, was 
presented by Mi R B Prossei of tho Patent Office to tho society 
On the same occasion Mr Ranyard made tho following interesting 
statement respecting Hall — 

“Some ye, n s ago very little was known about Moor IMI It was lmown that, 
about seven yeats after the patent for making achromatic object-glasses was 
ginntecl to Dollond, Ins claim to the invention was disputed by othei mstru 
ment-inakers, amongst them by a Mr Cliampncss, an instrument maker of 
Conilull, who began to mfiingo the patent, alleging that John Dollond was 
not tlio leal mventoi, and that such telescopes had been made twenty-live 
years bcfoie tho giantmg of Ins patent by Mi Moor Ilall John Dollond, to 
whom tlio Copley modal of the Royal Society had bcon given for his inven- 
tion, was then dead, and Ins son hi ought an action foi infringing the patent 
against Cliampncss Thoie is no leport of the case, but the facis arc refened 
to in the i opmts of subsequent eases It appears that workmen who had bcon 
employed by Mi Mooi Ilall were examined, and proved that they had mafic 
achromatic object glasses as early as 1738 Dollond's patent was not set aside, 
though the evidence with logaid to the prior manufacture was accepted by 
boid Mansdeld, who tried the ease, as having been satisfactorily piovad 
Mi Ilall was a bonchei of the Inner Tomple, and was alive at the time of tho 
action lie was a man of some property, ancl is spoken of on his tombstone 
ns an excellent lawyer and matl ematician He was not a fellow of the Royal 
Society, but must certainly have known of tho gift of the Copley medal to 
Dollond It is veiy curious the conflicting evidence we have to leconcile, but 
1 think the balance of evidence is in favour of there having been a prior in- 
vention of achromatic object glasses befoio the data of Dollond’s patent" 
( istran Register, May 1886 , hqo also the Observatory foi same date) 

a Gentleman's Magazine, 1790, part n p 890. 

3 For a good account of this controversy, see Dr H. Servns, Ge- 
schuhte des Fo nrohrs, p. 77 sq , Berlin, 1886 


Like a piactical man, Dollond at once put his doubts to the Dollond 
test of experiment, confirmed the conclusions of Klmgen- 
stierna, discovered “a difference far beyond his hopes m the 
refractive qualities of diffexent lands of glass with lespect 
to their divergency of colours,” and was thus rapidly led 
to the construction of object-glasses m which firht the 
chromatic and afterwards the sphencal aberration were 
coneeted (Phil, Trans , 1758, p 733) 

We have thus followed somewhat minutely the history 
of the giadual process by which Dollond arrived indepen- 
dently at his invention of the refiactmg telescope, because 
it has been asserted that he borrowed the idea from others 
Montucla, in his Phstoire des Mathematiques (pp 448-449), 
gives the following footnote, communicated to lnm by 
Lalande — 

“Ce fut Cliesteimonhall ” (an obvious misprint foi Chester Mooi 
Hall) ‘ ‘ qiu, veis 1750, eut 1’idee des lunettes achromatiques II 
s’adiessoit it Ay&cough, 4 qiu faisoit travailln Bass Dollond ayant 
eu besom de Bass pour tin veire quo demandoit le due d’Yoick. 

Bass lui fit voir du ciown-glass et an flint-glass Hall donna une 
lunette h Ayscough, qui la montia a plusiems pei&onnos , ll on 
donna la constiuction a Bird, qiu n’en tint pas compte Dollond 
en piofita Dans le pioces qu’il y eut entie Dollond et Watlun, au 
banc du 101 , cela fut pionve , mais Dollond gagna, pareo qu’il ctoit 
le piemiei qui efit fait connoitie les lunettes achioinatiques ” 

It is clearly established that Hall was the first inventor 
of the achromatic telescope; but Dollond did not bonow 
the invention from Hall without acknowledgment m tho 
manner suggested by Lalande. His discovery was beyond 
question au independent one The whole history of Ins 
researches proves how fully he was awaie of the conditions 
necessary for the attainment of achromatism m redacting 
telescopes, and he may be well excused if he so long placed 
implicit leliance on the accuracy of expenments made by 
so illustrious a philosopher as Newton His wiitmgs suffi- 
ciently show that but foi this confidence he would have 
ai rived soonei at a discovery for which his nnnd was 
fully prepared It is, besides, nnpossible to read Dollond’s 
memoir (Phil Trans., 1758, p. 733) without being im- 
pressed with tho fact that it is a truthful account, not 
only of the successive steps by which he independently 
arrived at Ins discovery, but also of the logical piocossos 
by which these steps were successively suggested to Ins 
nnnd. 

The triple object-glass, consisting of a combination of 
two convex lenses of crown glass with a concave flint lens 
between thorn, was introduced in 1765 by Peter, son of 
John Dollond, and many excellent telescopes of this land 
were made by him. 

The limits of this article do not permit a further detailed 
historical statement of the various steps by which tho 
powers of the telescope were developed Indeed, m its 
practical form the principle of the instrument has re- 
mained unchanged from the time of tho Dollonds to the 
present day ; and the history of its development may bo 
summed up as consisting not m new optical discoveries but 
in utilizing new appliances for figuring and polishing, im- 
proved material for specula and lenses, more refined means 
of testing, and more perfect and convenient methods of 
mounting. About the year 1774 William Herschel, tlionW Her* 
a teacher of music m Bath, began to occupy his leisure scli el 
horns with the construction of specula, and finally devoted 
himself entirely to their construction and use. In 1778 
he had selected the chef d 1 oeuvre of some 400 specula which 
he made for the celebrated instrument of 7 -feet focal 
length with which his early brilliant astronomical dis- 
coveries were made. In 1783 he completed his reflector of 
18 t ^- inches aperture and 20-feet focus, and in 1789 liis 
great reflector of 4-feet aperture and 40-feet focal length. 

The fame of these instruments was rapidly spread by tho 
br illiant discoveries which the ir maker’s genius and perse- 
4 Avscongli was an optician m Lndgate Hill, London 
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verance accomplished by their aid The reflecting telescope 
became the only available tool of the astronomer when 
great light grasp was lequisite, as the difficulty of piocunng 
disks of glass (especially of flint glass) of suitable purity 
and homogeneity limited the dimensions of the achro- 
matic telescope It was m vain that the French Academy 
of Sciences offeied pnzes for perfect disks of optical flint 
glass Some of the best chemists and most enterprising 
glass -manufacturers exerted their utmost efforts without 
succeeding m producing peifect disks of more than 
inches m diameter All the larger disks weie crossed by 
strife, or were otherwise deficient m the necessary homo- 
geneity and punty 

Gumand Pieire Louis Griunand, a humble watchmaker living 
near Chaux de Fond m N eucliatel, Switzerland, was the 
first who succeeded m making marked progress m the 
manufacture of optical flint glass After making pre- 
liminary experiments extending over seven years (1784- 
90), and nothing daunted by their comparative want of 
success, he elected a furnace near Les Bienebs, and devoted 
most of his slender earnings (then denved fiom making 
the bells, or lather gongs, of lepeatmg watches) to the 
fulfilment of his ambition His persistency, courage, and 
self-denial recall foicibly the story of Palissy In 1805 he 
joined the optical establishment of Fraunhofer and Utz- 
schneider and remained with them about nine yeais. 
During this period extensive exponments were instituted 
with lemarkable success It is said that the disks for the 
Dorpat refractor (9 6 inches aperture, with which the 
observations of ‘Wilhelm Struve were made) were manufac- 
tured during this period, though the complete instrument 

Fraun- was not delivered till 1823 Fraunhofer had, however, 

iiofer profited so fully by the suggestions of Gumand, and had 
probably also so far impioved on the ongmal methods, that 
he aftenvaids succeeded m producing still larger object- 
glasses After Fraunhofer’s death in 1826 his successors 
Merz and Mahler carried out successfully the methods 
handed down to them by Gumand and Fraunhofer, and 
produced some large and excellent telescopes, which are 
hereafter mentioned Meanwhile Gumand, having re- 
turned to his native country m 1814, resumed there the 
manufacture of disks of optical glass, discovered a method 
of removing stiim by breaking and reuniting the portions 
by heat, when the glass was m a plastic state, and event- 
ually produced perfect disks up to 18 inches m diameter 
Most of these he disposed of to Leiobours and Secretan, 
opticians in Pans, by both of whom some fine object-glasses 
were made. 1 Gumand communicated his secrets to his 
sons before his death m 1823. About 1829 Bontemps 
entered into partnership with one of the sons, and another 
son carried on his father’s manufacture m partnership with 
Ins mother The latter firm was succeeded by Dauget 
of Soleure, whose exhibits of optical glass excited so much 
attention at the London exhibition of 1851. About 1848 
Bontemps joined the firm of Chance Brothers of Birming- 
ham, and thus carried the secret of Gumand’s methods to 
England. It is not a little remarkable that the only firms 
in the world by whom large disks of optical glass have 
been produced trace their success to information derived 
more or less directly from Gumand. MM Fell of Pans, 
who are direct descendants of Gumand, and Messrs Chance 
Brothers of Birmingham are at the present time the only 
makers of optical glass m disks of larger diameter than 
20 inches 

Instruments, &c. 

We now proceed to give an account of the methods and 
principles of construction of the various kinds of telescopes, 


1 See Wolf, Biogutpluen, vol. n p, 301, and Gierke, History of 

Astronomy, pp. 146-147 


and to describe m detail special typical instiuments, which, 
owing to the work accomplished by tlieir aid or the practi- 
cal advances exemplified m their construction, appear most 
worthy of record or study 

Refracting Telescope 

In its simplest foini the telescope consists of a convex object- Eaily 
lens capable of founing an image of a distant object and of an eye- forms 
lens, concave or convex, by 
which the image so foimed 
is magnified When the 
axis of the eye-lens coin- 
cides with that of the ob- 
ject-glass, and the focal 
point of the eye-lens is co- 
incident with the puncipal 

locus of the object-lens, parallel rays incident upon the object-glass 
will emerge fiom the eye-piece as parallel lays These, falling in 
turn on the lens of the human 
eye, ai e conveiged by it and foim 
an image on the letma 2 Fig 1 
shows the course of the lays 
when the eye-lens is convex (oi 
positive), fig 2 when the eye- 
Jens is concave (oi negative) 

The foimei repiesents Kepler’s, 
the latter Lippershey’s oi the Galilean telescope The magnifying 
power obviously depends on the pioportion of the focal length of 
the object-lens to that of the eye-lens, that is, 
magnifying power = F/e, 

where F is the focal length of the object-lens and e that of the 
eye-ions Also the diametei of the pencil of paiallel laj s emeigmg Magmfy- 
from the eye-lens is to tlic diametei of the object-lens inversely as mg 
the magnifying power of the telescope Hence one of the best power, 
methods of deteimunng the magnifying powei of a telescope is to 
measuie the diametei of the emeigent pencil of lays, after the tele- 
scope has been adjusted to focus upon a stai, and to divide the 
diameter of the object-glass by the diameter of the emeigent pencil 
If we desue to utilize all the parallel lays which fall upon an object- 
glass it is necossaiy that the full pencil of emeigmg lays should 
enter the obseiver’s eye Assuming with Sn william Heischel 
that the noimal pupil of tlic eye distends to one fifth of an inch 
m diametei when viewing faiut objects, we obtain the rule that 
the minimum magnifying power which can be efficiently employed 
is five times the diameter ot the object-glass expressed m inches 
The defects of the Galilean and Ivoplei telescopes are due to the 
clnomatic and splieiical abenation of the simple lenses of which 
they aio composed (see Orxics, vol xvu p. 802 sq ) The 
substitution of a positive oi negative eye-piece for tlie simple convex 
or concave eye-lens, and of all aelnomatic object-glass foi the simple 
object-lens, tiansfoims these eaily foims into the modem acluo- 
matic telescope The Galilean telescope with a concave eye-lens 
instead of an eye-piece still survives as the modern opoia-glass, on 
account of its sliortoi length, but the object-glass ancl eye-lens aie 
aelnomatic combinations 

The pnnciplos of an aelnomatic combination of piisms or lenses Achro- 
have been explained m Light (vol xiv pp 592, 595) and fuxthei matic 
developed m Optics (vol xvn p 804 sq ) As a lens may be ic- object- 
gaided as built up of a series of thin slices of prisms, divided fiom glass 
each other by planes parallel to the axis of the lens, it w ill be seen 
that, if a pi ism peifectly achromatic for ray.s of two definite wave- 
lengths, and approximately achromatic foi all lays, can bo con- 
structed by combining two piisms of dilfeient lands of glass, all 
that is requned to produce an object-glass with similai small 
chromatic eirois is to combine a convex lens of crown glass and a 
concave one of flint glass as in fig 3, their surfaces being of such 
cuivatures as to foim a senes of imaginary piisms (such as we have 
supposed an object glass to consist of) through any one of which all 
kinds of light tailing on the object-glass parallel to its axis will be 
refracted very nearly to a common focus F Accordingly any pro- 


2 In the case of short-sighted peisons tlie image for veiy distant ob- 
jects (that is, for parallel rays) is formed m front of the retina j there- 
fore, to enable such persons to see distinctly, the rays emerging from 
the eye-piece must be slightly divergent , that is, they must enter the 
eye as if they proceeded from a comparatively near object For normal 
eyes the natural adaptation is not to focus for quite pai allel rays, but 
on objects at a moderate distance, and practically, therefore, most 
persons do adjust the focus of a telescope, for most distinct and easy 
vision, so that the rays emerge from the eye-piece very slightly diver- 
gent Abnormally short-sighted persons require to push m the eye-lens 
nearer to the object-glass, ancl long-sighted persons to withdraw it from 
the adjustment employed, by those of noimal sight It is usual, how- 
ever, in computations of the magnifying power of telescopes, for the 
rays emerging from the eye-piece when adjusted for distinct vision to 
he parallel. 
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posed object-glass can be tested as tegaids its optical conditions by 
“ tiacmg a lay u , calculating the point at ivluch, after refrac- 
tion through the two lenses, the ray so traced will cut their 
common axis For the analytical solution of tins problem it 


is necessary to assume that the adjacent surfaces of the sup- 
posed infinitely numeious pi isms form togethei some continuous 



Pig 

cmved surface, which piactically is neaily spherical But the 
actual ditfeiences between the cuives which may he required m 
eeitcim conditions for pioducmg a perfect lens diflei so slightly 
fiom tine spliencal suifaces that it is impossible by any pieviously 
designed meclianic.d process to predict whether the resulting figrne 
Avill be that of a spheie or some other cmve veiy neaily that of a 
spheie The mathematician, theiefoie, who discusses the subject 
is compelled to adopt sphencal cuives as the basis of lus calcula- 
tion On this assumption w e may then tiace a lay rigidly thiongh 
any supposed object-glass as follows Let A, B, A', B' be lespeetively 
the points wlieie the refiacted ray produced would luteisect the 
optical axis after lefractiou at the fust, second, third, and fourth 
lefractmg sui faces respectively , also let a be the fust angle of in- 
cidence, /u, and /*' the refractive indexes for the ciown and flint lens 
respectively for a lay of the wave-length whose course is to be 
traced, r and s the hist and second ladn for the ciown lens, r' 
and s' the hist and second ladn for the flint lens, a, /Q, a', /S', a', 
and b 1 auxiliaiy angles, d the thickness of the mown lens, cl' the 
thickness of the flint lens, A the distance between the second and 
third surfaces Then foi the mteisect after lefiaction at the first 
suifaee 


(A) = 


-a- a. A= — L rrv+ r J 
sm (A) 


for the intellect after refraction at the second suifaee 


sin 5 = ' 


A + s-d 


sm (A) j 


siti/?=/a sm b , 

(B)=<A) +/ J->, 

for the intersect after refraction at the thud suifaee 
sm a! ss - (B ~ r' - A) s — y- ■ , 
sina'=^-sm a ' ; 

foi the intersect aftei lofmction at the fouitli surface 
sin &'= - (A' + s' ~ d r ) sin , 


sin /3'=/i' sm b ' , 

(B')=(A') + &'-/?', B' = - 


, sm/3' 

’ 'san(B')' 

The computation is very much simplified when we consider the 
angle of incidence to be very small— y.e., the point of incidence 
very near the optical axis, viz , 

L=>zl. f». +i4 _i • 

A /t. B A -d +f ^ 

¥ t ' u'-l 


ft 's 1 

A' /4'(B-A) n ‘ it! ’ B'""A'-d' 


+ft'~ 1, 


By means of these formula! we can compute B' (the point where 
a lay, entering the fiist surface of the object-glass, will intersect 
the optical axis) for any angle of incidence = a, when for a ray of 
that wavo-length the indexes of refraction aie known for the glass 
of winch the lenses aie composed, if the radii of curvature of the 
lenses are also known. The most perfect object-glass would be one 
m which the value of B' is the same for two rays of the two 
selected wave-lengths, through whatever portion of the object-glass 
they may pass. Tins, however, is a condition which cannot be 
mathematically satisfied with spherical surfaces It is of com sc 
possible to find values of the fora unknown quantities r, s, and s' 
such that four conditions shall be satisfied. The ordinary approxi- 
mate method is to find such values of the radii that B' is the same 
for rays of two different wave-lengths when the incident rays are 
near the axis, and for mean rays which enter near the margin of 
the lens ; but of course this solution is indeterminate, and only 
becomes rigid when two radii are assumed. Thus, for any crown 
lens of any radii of curvature it is possible to find a flint lens to 
satisfy these conditions The rigid solution becomes one of suc- 
cessive approximation to such four conditions as the computer may 


consider most desirable Herschel advocates 
satisfying the teirns depending on the second 
power of the abeiration, Klugel that the rehac- , 
tions of the lays should be as small as possible , ! 
or we may make it a condition that the second * 
and third sui faces shall have the same radius, so that the sui faces 
may be cemented togethei The fourth condition is of coui&e the 
desued focal length lint foi all piactical purposes it is sufficient 
to have placed the leadei m a position to test the optical condi- 
tions of any combinations that may be pioposed, and to lefer 
him to the woiks mentioned m the subjoined note 1 , foi, m fact Piactical 
the con&tiuction of object-glasses on papei is of fai highei mteiest methods 
as a mathematical exeicise than as a piactical mattei By a slight of coni- 
depaitme from the spliencal figuie — a depaitiue so minute that jactation 
there aie no mechanical means sufficiently delicate to mea&uic it 
with certainty — the optician may fail to lealize turn spliencal 
suifaces, and thus on the one hand miss the fine definition winch 
ins calculation led lnm to expect, or on the otliei hand convert 
an object-glass which with spliencal cuives would have laige 
spliencal abenation mto one peifcctly conected m this lespcct 
Having, theiefoie, for paiticulai kinds of glass aseei tamed a 
good general foim of object-glass, it becomes only neees&aiy foi 
the optician to peifoim an approximate calculation of the curva- 
tures requisite to pioduce collection of the chromatic abenation, 
and to tiust to the piocess of final figunng foi collection of the 
final spliencal and chromatic abenation It fortunately happens 
that m the rigid equations the teims which expio&s the thick- 
ness and distance apait of the lenses involve only the focal 
distances of cential lays, and have but a small influence on the 
latios of the alienations of the lenses , and, fiutlici, they affect 
cluefly the focal length of the lens, and have a vciy small influence 
on the chromatic abenation Thus m the piehnnnaiy computa- 
tion the optician may neglect the thickness of the lenses and employ 
the simple approximate fonnuhe given uudei Optics, vol. x\u 
p 804— 

V 1 5/4' 1 

S'” 0 ' 

I_i. I 

* , v 

where att(i ~i aic ^ 10 di&poisive powers of the two lands of 
glass for the two lays which he desires to unite, /and/' the cor- 
responding focal lengths of the tw T o lenses, and F the focal length 
of the combination The focal lengths of the two lenses which 
secure the conditions of achromatism having been thus computed, 
the ladn of curvature may be computed icu either leus by the 
usual formula (see Light, vol. xiv p 593) — 


>=o->(B) 


In the last expiession, where r and s correspond to the radii of 
"urvatrae, the optician has an infinite range of choice. He will of 
course select such a propoition of r to s as experience or more 
elaboiate calculation has shown to he favourable In the form of 
object-glass recommended by Sir John Hersolicl, as fulfilling the 
most favourable conditions for correction of a spherical aberration 
for parallel as well as nearly parallel rays, the lcquiied cuivatures 
for the extenor suifaces of the ciown and the flint lens were found 
to vary vciy slightly for a considerable lango of the latio of the 
dispersive poweis of the ciown and the flint gloss Assuming 
/4 (the mean index of refi action) to be 1 542 for crown glass and 
1 585 foi flint glass, Herschel proved that, if the radii m question 
are taken to be 6 72 foi the ciown lens and 14 20 for the flint lens 
(supposing the focal length of the desired combination to he 10), 
we have only to compute the radii of the second and third surfaces 


1 Euler, Dioptnca , St Peteisbmg, 176V -71 , Clairaut, Mini de VAcad Scien., 
1757 , D’Alembeit, Opusc , vol ul , Lagiange, Miscel Taurtn , lii. 2, p. 152, and 
Mem Acad JBcrl , 1778 , Schmidt, Lehrbuch der analytischen OpUl , , Santini, 
Teonca degh Strumenti Ottici , Kltigel, in Gilbert's Ann d. Physik, xxxiv , 
1810, pp 265-275 and 276-291 ; Ilei belief, Phil Trans Hoy Soc.,1821, pp 222-267, 
Lifctiow, Mem JR. A S (London), vol ra pp 285-255, Robinson, Mechanical 
Philosophy, ait "Telescope," vol ul pp 408-514, Gauss, “Ueber die aclii'o- 
matischen Doppel Objective," m Lindonau's Zeitsckr , iv,, 1817, pp 845-851, and 
Gilbert’s Ann d Physik, lix, pp 188-195 , Gauss, in Louvillo's Journal, 1850, 
I pp 9-48 , Steiuheil Astron Mach . , xlviii , 1851, eol. 225-228, liii., 1860, col. 
805-806, and 1861, col 269-270 ; A Stoinheil, Ueber liereohnung opttscher Con- 
structional, Carl Steinheil, Pepertonum, in , 1867, pp 480-440, and Munch en 
Akad Site., 1867, ii pp 284-297 , Stein lieil (Carl A. and II A ), GSttingsche 
Nuclmchten, 1865, pp 181-148, 211-214 
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by means of tlie above simple foimuke and the measuied dispersive 
and refi active power of the glass of the lenses (The method of 
determining fx, &c , is given under Optics, vol xvn p 800 ) The 
foim generally adopted (see fig 4) in tlie 
best modem object -glasses is extremelj 
simple, viz , an equi- convex crown lens 
and a flint lens whose first suiface has the 
same ladius of cuivatuie as the surfaces lls 4 

of the crown lens — this radius depending on the focal length 
which it is desiied to give to tlie object-glass Since m older 
to fulfil the conditions of achromatism the focal lengths of the 
two lenses have to be pioportional to then dispersive poweis 
(for the rays which it is desned to unite), and as m the two de- 
scuptions of glass m question the dispeision of flint glass foi C 
to lays between F and G is very neaily twice that of crown, glass, 
the posterior surface of the flint lens becomes neaily a plane The 
final collection foi achromatism is made, if necessaiy, by depaitmg 
slightly fiom a plane in the curvature of the last surface of tlie 
flint lens, and the final collection for spherical abenation in the 
figunng of the sui faces In a leetuie delivered at the Itoyal In- 
stitution on 2d April 1886 Sir Howard Grubb, optician, of Dublin, 
said 

“A tiuly spherical curve Is the exception, not the rule "When I tell you 
that a sensible difference m coriection for sphencal aberration can he made by 
half an houi’s polishing, conesponding probably to a difference m the lust 
place of decimals in radii of tlie cmves, you will see that it is practically not 
necessary to entei upon any calculation for sphencal aberration We know 
about what foim gives an appioumate coirection, we adhere neaily to that, 
and the lest is done by flgunng of the suiface To illustrate what I mean 
I would be quite willing to umleitahe to altei the curves of the ciown or flint 
lens of any of my objectives by a veiy large quantity, increasing one and 
decreasing the otliei so as to still satisfy the conditions of achromatism, but 
mtioducuig theoietically a laige amount of positive or negative spherical 
abenation, and yet to make out of tlie altered lens an object-glass peifectly 
coirected foi sphencal aheiration . I may lemark that It is sometimes 
possible to make a hotter objective by deviating fiom the cuives wlucli give a 
tiue collection foi sphencal aheiration, and correcting that aberration by 
Iiguung, lathei than by stnctly adhenng to tlie theoretical curves ” 

When an object-glass is designed for use as an. ordinary telescope 
it is usual to select for the lays of dilfeient colour to be united 
those neai 0 and those be- 
tween F and G, since lays 
of lower and higher 10 - >ta 
fiangibility pioduco a com- 
paiatively faint impression tn 
on the sense of sight In * * 
such a telescope of any tm 
considerable apeituio the 
image of a bright star at tig 
focus is sui rounded by a 
halo of bluish or violet- „ a 
coloured light, — a defect 
winch is unavoidable m an 
object-glass composed of a 
crown and flint lens on ac- 
count of the irrationality 
of their spectra (Light, vol. 
xiv p 592) There seems 
to he no doubt that differ- 
ent eyes are differently lm- 
piessed by rays of different 
wavo-lengtli 1 Thus two 
observers will often have «» 
different opinions as to the 
chromatic corrections of 
tlie same object-glass the 
obseiver whose eye is ab- 
normally sensitive to vio- 
let light will pronounce the 
chromatic aberration over- 
corrected in an object-glass 
which another will consider 
perfect in this respect, and 
vice versa. Probably it is 
partly owing to this cause 

that the object-glasses of different makers show systematic differ- 
ences m their colour correction An exceedingly sensitive method 
of testing this correction devised by Professor Stokes is given under 
Optics, vol xvii, p 804 Another method, due to Professor Hark- 
ness and first earned out by Di Yogel, is the following Place 
behind the eye-piece a direct vision pnsm (af Optics, p 801). The 
imago of a star m the field will then be converted into a narrow 
spectrum, which, if there were no chromatic aberration, would when 
focused he represented by a faint coloured straight line, uniformly 
sharp and narrow. But m an ordinary object-glass only two points 
in the spectrum can be perfectly focused simultaneously; therefore 
all its other parts are spread out, forming a coloured hand of variable 
breadth If we focus on the brightest part of the spectrum, both 

i Sea Abney and Festing, Balceiian Lecture, PJul. Trans , 1S86 , also Photo- 
graphic News, May 1880, p 882. 


its extieme ends become spiead out into a more or less tiumpet- 
sliaped foim, enabling the obseiver to note the range of the spec- 
tium over which precise definition can be expected The amount 
of this extension will depend in some degree on the foim of the 
object-glass, but much moie (if the achiomatism is fairly veil 
coirected) on the irrationality of the spectra of the glass of which 
the lenses are composed If we then focus, foi example, on the 
C line, we shall have the hand of light contracted at C and at 
another point (piobably between P and G), widening to a slightly 
trumpet-shaped foim below C, and maikedly so above G This 
second point of greatest contraction gives the wave-length of tlie 
ray which has the same focus as C It the telescope has a focusing 
scale, we can also measure directly in this way the change of focus 
foi rays of different colours The chromatic aberration will be 
best coirected ioi the rays of minimum focus, and this minimum 
focus should foi an ordinary telescope correspond with the brightest 
part of the spectrum, viz , with lays between D and E A com- 
parison of the chromatic coriection of object-glasses by different 
makers is given by Di Yogel ( Monatsber dei Berliner Akad , 
Apul 1880), obtained m the mannei just described The tele- 
scopes compared aie — 


Maker 

Obseivatory to 
wlucli Instru- 
ment belongs 

Apeiturc of 
Object-Glass 

Focal 

Length 

No of Aper- 
tures in Focal 
Length 



m 

m 


Sclnoder 

Potsdam 

0 208 

5 4 

1S1 

Giubb 

Berlin 

0 207 

8 1G 

15 3 

Fiaunliofer 

0 243 

4 381 

17 8 


Pig 5, taken from the above-quoted paper, affoids most intei est- 
mg information as to the coloui -coirection of these thiee typical 
object-glasses The cuives of tlie diagiam show the vanation of 
the focal point for rays of different wave-lengths m the case of each 
object-glass It will he seen that Fraunhofei has united the rays 
about O with those of wave-length 525 millionths millimetres, 
Giubb with those about wave-length 494, and Sclnoder about wave- 
length 463 The object-glasses of Giubb and Sclnoder are com- 



posed of modern glass, which is comparatively colourless, whilst 
Fraunhofei ’s glass is decidedly green n\ colour The minimum focus 
m Fraunhofer’s telescope is placed near D (rather at wave-length 
585), because the absorption of the blue and violet rays of the 
spectrum by the flint lens renders the brightest part of the spectium 
less blue than m an objective composed of modem glass by Chance 
or Fell, which is nearly colourless. This circumstance enabled 
Fiaunhofer to apply a very large over-coirection for colour, — that 
is, to unite as perfectly as possible the red and central part of the 
spectrum, and to leave the outstanding violet rays to he in. gieat 
part absorbed by the colour of the glass The colour-corrections 
in the object-glasses of Giubb and Schroder are very different ni 
character In. Grubb’s object-glass the minimum focus is for rays 
of wave-length about 545, that of Schroder’s is about wave-length 
533, which appears to prove that Grubb’s eye is more sensitive to 
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led and Schrodei’s to blue light Also Grubb’s object-glass unites 
the led lays veiy closely with the brightest pait of the spectium, 
and leaves the blue and violet lays outstanding Schrodei, on the 
other hand, leaves the led lays outstanding in oidei to unite the 
lays between D and P moie closely The conclusion is that to 
Giubb’s eye the led lays would be obtrusively piomineut in 
Scluodei’s telescope, and that lie would pionounce the object-glass 
under-conected , whilst Schiudei’s eye would find the outstanding 
violet lays too piomment in Giubb’s telescope, and pronounce it 
ovei -collected The absolute amount of light m the secondaiy 
spectium m viewing the same object depends, csetci is pat ibus, upon 
the squaie of the apeituro , theiefoie telescopes of laige apeituie 
have to bo made of gieatei piopoitional focal length than those 
of small apeituie, m oidei to dimmish the secondaiy spectrum 
Figs a, j3, 7 , 5 in the diagiam give the foim of the spectium of a 
stai in Scluodei’s telescope for vanous adjustments of the focus, 
figs a' and 7 ' give the conespondmg foims foi Fiaunhofei’s tele- 
scope Fig a represents the eye-piece focused foi the bughtest p.ut 
of the spectrum , fig /3 when the led lays and those neai Ha aie 
siinultaneously focused , fig 7 when the extieme red lays are 111 
focus, the conespondmg focus being a little below II 7 , fig 5 when 
focused on H 7 

When a telescope is to he constiucted foi pliotogiaphic pui poses 
the aim should be to unite, as perfectly as possible, the lays neai 
that portion of the spectium which act most poweifully on the 
pliotogiaphic plate to be employed This lattei point has been do- 
tei mined foi the various pliotogiaphic processes by Captain Abney 1 
The icsults are shown graphically 111 fig 6 for the piocesses practi- 
cally employed at pi esent 
in astionomical plioto- 
giapliy 


Visual spectium 

Agl, acid 01 alkaline de- 
veloper 

Do , slioit exposure 


AgBi, acnl 01 fenous citio 
o\alate developer 


Do , sliort exposure 


Orange, AgBi 


Do > slioit exposure 


Green, AgBi 

Do , slioit exposme 


0] oy, AgCl 


Do , slioit Gxpovuio 

Agl - 1 - AgBi + AgNOg ; wot 
plate 

Agl+AgBr, fenous oxalate 
developoi 


To unite the rays near G or II the angle of the flint prism must 
bo diminished , that is, the focal length of the flint lens must be 
lengthened as compared with that of an object-glass of similai 
consti notion suited for eye observations ; and tlio rays of greatest 
pliotogiaphic action can be united more perfectly than the visible 
1 ays 

If an object-glass is composed of thico lenses of diffeient kinds 
of glass it is theoretically possible to unite throe instead of two 
points of the spectrum, besides improving the coriection for spheri- 
cal abei ration The most important piactical applications of such 
a system have been — (1) the tuple object-glass of John Dollond , 
(2) the application of a convex: crow n glass in. fiont of an oidmary 
object glass in order to alter its chromatic correction fiom that 
best suited for eye observations to that best suited for photographic 
observation. John Dollond’s object-glass is gencially doscubed as 
a concave Hint lens between two crown lenses. If the crown lenses 
are of similar glass, theie is no gam as to the coriection of the 
secondaiy spectrum , it becomes only possible to correct the spheri- 
cal aberration more perfectly Very few telescopes with triple 
object-glasses have been made since the days of John Dollond 
But the great and detrimental obtiusiveness of the secondaiy 
spectrum 111 the largo object-glasses of the present day can ho 
diminished 111 no otlior way, unless very extreme focal lengths are 
adopted, 01 some new kinds of glass that can be produced m large 
disks are discovered, m which the irrationality or tlieir spectra is 
less, and m which also there is the necessary difference in the 

1 Proo. Roy < Soo , vol xxxih. pp 104-180. 
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lelation between lefiactive index and di&peisive powei The cost 
of a tuple object-glass would of couise he at least 50 pei cent 
gieatei than that of a double object-glass , but, 011 the othei hand, 
the extreme focal length necessary for laige object-glasses might be 
consideiably leduced Thus the cost saved by a less heavy mount- 
ing and a smaller observatoiy and dome might countei balance to 
some extent, if not entuely, the additional cost of the tuple object 
glass Dr Scbrodei has constiucted for the pi esent wuter an 
exquisite tuple object-glass (three different hinds of glass) of 
3^-mclies apeituie and only lS-inch.es focal length Its peifoim- 
ance with its highest eye-piece of J-mcli focus (powei 72) is most 
admirable It would piobably be impossible to construct laige 
telescopes approaching such slioit focal length, but tlieie is no 
doubt that a laige tuple object-glass of 10 01 12 apeituies focus 
would have an enoimous advantage in coloui coriection, and piob- 
ably in spheueal abeuation, over a double object-glass of the same 
apeituie and much gi eater focal length One peculiarity of such 
a tuple object glass is that three points 111 the spectium can have 
the same focus, and theiefore the point of minimum focus may foi 
the best chiomatic adjustment not quite coiiespond with the focal 
point foi the bughtest pait of the spectium , but, obviously, the 
lays of the whole visible spectium may thus he biouglit to intersect 
the axis much moie neaily at the same point Theie will piobably 
be a far wulei adoption of the tuple object-glass m the future, 
especially as the gieatei intunsic bulliancy of the image m slioit- 
focus telescopes is a mattei of high impoitance 111 the spectroscopic 
and photographic piocesses of modem astionomy On the subject 
of tuple object-glasses the rcadei is lefened to an admuable papei 
by Piofessoi 0. S Hastings ( Aoncr Journal of Science and Arts 
foi Dccembei 1879, p 429), which exhibits the icsults to he got 
fiom combinations of difieient existing lands of glass 
The following table exhibits the excess of the focus foi any lay 
ovei the tiue iocus, the unit being -nrsWn of the local length, 111 
— I the actual lesults of Di Vogel’s observations on llnee existing 
object-glasses alieady quoted, but each leduced to comparison with 
its true 01 minimum focus , II the theoretically best possible 
icsults from a double object-glass consisting of Fell’s ciown 1219 
and Feil’s flint 1237, as computed by Hastings , III the tlieoietical 
lesults of four diffeient triple object-glasses, capable of piactical 
construction, of which details aie given by Hastings 
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Fiauu- 

liofei 

Grubb 

Sclno- 

der 

Hast- 

ings 

Hastings 

1 

Hastings 

2 

Hastings 

3 

Hastings 

A 

B 

+ 47 

+ 04 

+ 106 

+ 135 
+ 00 

+ 1 

+ 2 
- 53 

- 22 

- 8 
- 85 

O 

+ 36 

+ 41 

+ 78 

+ 41 

0 

+ 41 

+ 01 

+ 50 

D 
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+ 8 

+ 23 
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0 

+ 28 

+ 41 

+ 2 
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+ 27 

+ 20 

0 

+ 18 

+ 20 

- 10 

- 07 

- 10 

F 

+ 04 

+ 00 

+ S3 

+ 73 

0 

- 

- 00 

- 4 

Q 

+ 171 

+ 220 

+ 213 

+ 287 

0 

+ 8 

+ 21 

- 8 


Pi of Hastings’s first condition in these computations is that the 
ladius of curvature of none of the surfaces shall exceed one-fifteenth 
of the focal length He also neglects the thickness and distance 
apart of the lenses, since these affect chiefly the focal length, but 
do not very matoually affect the difference of the foci for difleient 
rays. The expression for tlio focal length F is then 


where 0==, p', p", p'" are the indexes of refraction for the three 


lands of glass, and r x , r 2 , „ r 6 the ladn of cuivaturo for the 
six successive surfaces Writing this 111 the form 
0 == (p! - 1) A + (p" - 1)B -1- [p!" - 1)0, 
we may call A, B, and C the curvature sums of the first, second, and 
thud lenses respectively The problem then is to find, for existing 
specimens of glass, values of A, B, and G no one of which shall 
exceed 30 when 0=1, and which shall make 0 independent of the 
wave-length of the light transmitted The resulting values of A, 
B, and 0 for the first combination (marked “Hastings 1 ”) aie 
A B 0 

3 47026 7-20827 -8 35472; 

the curvatuies are theiefore veiy moderate and peifootly practicable 
The constants for the glass of the first and second lenses have been 
determined by the author with great accuracy (see Amcr Jour., vol 
xv p 273). The tlmd glass is Fraunhofer ’s flint 13 (Hastings t, 
misprinted v m lus table, m Amer Jour , vol xvui. p 131), for 
wluch the constants are given in Schumacliei’s Astron Abhandhmg 
fur 1883 If this glass can be lepioduced in largo disks, as no 
doubt it could be, w r e have the means of making an object-glass 
very superior to any in existence and equally available for eye and 
photographic observation Such an object-glass could be made of 
much shorter proportional focus than is usual or possible 111 double 
object-glasses, not only because of the absence of secondary spectrum 
but also from the command affoided over the spherical aberration 
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by six smfaces Aftei satisfying tlie conditions of focal length, 
the fiist powei of the sphencal abenation, and. two conditions of 
achromatism, we have still two available aibitiaiy conditions, which 
may be that i 2 =? 3 and r 4 — ? 5 If these lead to convenient foims, 
as seems likely m the case m point, the wdiole may constitute a 
cemented lens , thus the loss of light at the mtenoi smfaces may 
be eliminated, and the final peifectmg of the sphencal abenation 
be left to the iigiumg of the smfaces 

Change In some lecent laige double object-glasses, especially those of 
of cliro- A I van CLuk, it has been usual to leave a space between the ciown 

matic and the flint lens sufficient to affoid access, through apeituies m 

conec- the cell, foi cleaning the mnei mown and flint smfaces, without 
tion by risk of disturbing the lenses and then centung 1 It in fig 3 we 
sepai at- imagine the lenses to he considerably sepai atecl and tluough both 
ing lenses trace a lay entenng the ciowm lens paiallel to and at some 

lenses distance from the axis, we shall find that the effect of the separa- 

tion is to dimmish the powei of the flint lens, and theiefoie to 
change the charactei of the ehiomatie alienation Thus an object- 
glass ovei-coirected foi coloui can he impioved m this lespect by 
mg easing the distance between tlie lenses It has been suggested 
that a telescope can he made suitable foi both eye obseivation and 
photographic purposes if means aie piovided for mci easing the 
distance between the lenses without nsk of deiangmg the centung 
when the telescope is to he employed foi photogiapliy But the 
gieat change that would be necessaiy in such a case cannot be 
brought about consistently with pieseivation of the peifection of 
the coirectious foi sphencal ahei ration 2 
Vernon Any account of the acluomatic object-glass would he incomplete 
Hot- without lefeieuce to the laborns of the ltev W Vernon Hai court 
cuiut’s and Pi of Stokes Experiments m the pioduction of optical glass 
phos- weie instituted by the fonnei m 1834 , and specimens, exhibited 

pliatic at the mooting of the Bntish Association at Cambndge m 1862, 

glasses weie placed in the hands of Pi of Stokes, who determined the opti- 
cal constants of the nunieious specimens of glass which Plaicouit 
pioduced, and indicated fiom these lcsults the duection in winch 
fiesh expeiimcnts should be undei taken It was discoveied that 

titanic acid extends the blue end of the spectrum moie than cone- 
sponds to the dispersive powei of the glass, whilst boiacic acid 
lias the opposite effect (llcpoit But Assoc , 1871, p 38) At a 
meeting of the Bntish Association at Belfast m 1874 a telescope 
was exhibited whose object-glass was constiucted fi om Harcourt's 
glass by Sn liowaid Giubb of Dublin Tlie following is Piof 
Stokes’s complete and concise account of it 

“ The oi lgmal intention was to construct the objectn e of a phosphatic glass 
containing a suitable percentage of titanic acid, aclnomatized by a glass of 
teihoiate of lead (The peicentage of titanic acid was so chosen that there 
should he no nationality of chspoision between the titanic glass and the 
teihoiate ) As the cunatuie of the convex lens would he lathei seveie if the 
whole convox powei weie thrown into a single lens, it was intended to use 
two lenses of tins glass, ono in fiont and one behind, with the concave 
teihoiate of lead placed hot ween them It was found that, piovided not moie 
than about oue-tliud of the convex powei weie thiown behind, the adjacent 
suifaees might bo made to fit, consistently with the condition of destroying 
the spherical as well as tlie chromatic aberration This would lendci it 
possible to cement the glasses, and theieby piotect the teihoiate, which was 
latliei liable to tainish At the tune of Mr Ilarcouit’s death two disks of the 
titanic glass had been piepaied which it wab hoped would be good enough foi 
employment, as also two disks of teiborate These weie placed m Mi Grubb’s 
hands Oil polishing, one of the titanic disks was found to ho too badly 
stnatecl to he employed , the other was pietty fair As it would have reqmied 
a latliei seveie cuivatiue of the lust suilace and an unusual convexity of the 
last to tluow the whole convex power into the lust lens, ubmg a meic shell of 
glass to pioteet the teiborate, Pioiessoi Stokes thought it moie prudent to 
throw about one -sixth of the whole convex power into the tlmd oi ciown 
glass lens, though at the sacnfico of an absolute destiuctiou of secondaiy dis- 
peision, which by this change fiom the original design might he expected to ho 
fust baiely perceptible Of tlie teihoiate disks, the less striated happened to 
be slightly muddy, fiom some accident m the piepaiation , but, as this signified 
less than the stnee, Mi Giubb deemed it bettci to employ this disk The tele- 
scope exhibited to the meeting was of about 2J-mches apeiture and 28-mclies 
focal length, and was piovided with an object-glass of the ordinary kind, by 
which the otliei could be replaced, for contrasting the peifoimance When the 
telescope was turned on to a chimney seen against the sky oi other suitable 
object, and half the object glass covered by a seieen with its edge paiallel to 
the edges of the object, in tlie case of the oidmaiy objective vivid gieen and 
pmple weie seen about the two edges, wlieieas with the Harcourt objective 
tlieie was baiely any perceptible coloui It was not of couise to be expected 
that the perfoimanco of the telescope should be good, on account of the diffi- 
culty of preparing glass flee from state, but it was quite sufficient to show the 
possibility of destroying the secondary colour," 

An experiment to determine whether the substitution of titanic 
acid for a poition of the silica m ordinary ciown glass would have 
an effect similai to that which had been obseivedin the phosphatic 
senes of glasses (viz , whilst somewhat laising the dispeisive powei, 
to produce a sepai ation of the coloius at the blue as compaiedwith 
the led end of the spectrum, to an extent ordmanly belonging only 
to glass of much higher dispersive powei) was earned oat by Mr 
Hoplanson at the glass woiks of Messrs Chance of Biimmgham ; 
but it proved unfoitunately m this combination that, whilst the 

1 This ariangement also helps to equalize the temperatures of the lenses with 
each other and with the outer an 

2 Quite recently Prof Stokes has suggested that to adapt a telescope to 
either photographic or telescopic purposes at pleasuie the ciown lens should 
be i eversiblo as well as changeable as to distance with respect to the flint 
In this way doubtless the chromatic and spherical aberration could be pre- 
served for the two kinds of work. 


dispeisive power was increased, as m the phosphatic glasses, the 
blue end of the speetium, as compaied with the led end, was not 
siuead out more than m oidmaiy glass of like dispeisive powei 
(llepo'i l But Assoc , 1875, p 26) It is to be hoped, howev ei, that 
makeis of optical glass will not lelax their effoits till astionomeis 
shall he able to obtain lefiacting telescopes m which the secondaiy 
spectrum is neaily if not quite eliminated Abbe’s new optical 
glass 3 leads one to believe that this hope wall soon be realized 

The addition of a convex ciown lens m fiont of the oidmaiy A third 
object-glass, to diminish the coloui -collection and change the oi plioto- 
lnmimum focus fiom that foi lays between D and E to that foi graphic 
lays near G, was fiist made by Rutlierfoid of New Yoik In this lens 
w T ay he alteied his telescope hom one suited foi eye observations 
to one m the Lest clnoinatic adjustment foi photographic woik 
The clnoinatic effect is the same as mci easing the convexity of 
the ciown lens, and bypiopei piopoitiomng of the two ladn of 
cuivatiue it becomes possible also to cousetve, and even to fuithei 
peifect, the destiuctiou of sphencal abeuation The gieat object- 
glass of 36-mches apeituie, now (1887) under constiuction for the 
Lick obseivatoiy by Messis Claike of Boston (Mass ), is to he pio- 
vided with an additional ciown lens foi this pm pose 4 

The pioblem of making a peifeetly acluomatic object-glass has Blair’s 
been solved by Di Blau [Edm Turns , vol m p 53) by employ- acln fl- 
ing fluid media, and he actually constiucted an object-glass con- matic 
easting of a plano-convex lens and a meniscus lens, both of ciown fluid ob 
glass with then convexities turned towai ds each othei, the space ject- 
between the lenses being filled with liydiochloiic acid Unfoitu glasses, 
nately such combinations aie piactically useless, not only on account 
of unavoidable leakage, but also because cunents are set up m fluid 
lenses by changes of tempeiatuie, which correspond m ellect with 
want of homogeneity m the flint lens in an oidmaiy object-glass 

Eyc-Picccs 

The fiist substitute for the single lens of tlie Galilean and Keplei Eye- 
tclescopes w'as the compound eye-piece invented by Rheita Behind pieces 
tlie convex ej e-lens of the Ixepler telescope he applied a second 
short telescope, consisting of two convex lenses, then distance being 
the sum of their focal lengths The pimeipal effect was to elect 
the imeited image, and thus to constitute the simplest foim of the 
day eye-piece, oi common tenestual telescope The next lmpiove- 
ment was the Huygeman eye-piece, which consists of two convex 
lenses (see fig 7),— the “field-lens,” that next the object-glass, 
having its focal length to that of the “ eye-lens ” as 3 to 1 , tlie 
distance between them is twice the focal length of the lattei, the 
combination being so placed as to foim the visible image half-way 
between the two This eye-piece is achromatic m the sense m 
which an eye-piece is said to be so a coloui less image seen tlnougli 
it does not appear boideredwith coloui ed fnnges, as is the case with 
a single lens oi Rheita’s eye-piece This is not because, as m the 
acluomatic object-glass, all the central coloured lays aie collected 
m one focus, which m the case of an eye-piece is a matter of compaia- 
tively small consequence, hut because it possesses the same magnify- 
ing powei foi lays of all colours on an object of sensible angulai 
diametei, so as not to foim overlapping coloui ed pictuies of it on 
tho letina This condition it is which furnishes the “equation of 
achiomatieity” of an eye-piece An expiession foi the magnifying 
pow'er of a telescope piovided with a ceitam eye-piece is foimed m 
geneial terns which involve tlie focal length of its lenses, then dis 
tances fiom each othei, and then refi active indexes , and, this being 
made to vaiy by the vanation of the last-mentioned elements onlv, 
the variation is equated to zeio The algebiaic working, which 
even for a two-glass eye-piece is a little complex, is given m H 
Lloyd’s Treatise on Light and Vision (London, 1831), and in an 
elaborate paper byLittrow m the fouith volume of the Tians Boy 
Astron Soc (p 599). From the former we extiact the following 
proposition An eye-glass of two lenses of the same medium is 
achiomatic when the interval between tbe lenses is an arithmetical 
mean between their focal length,— a condition which the Huygeman Huy- 
construction evidently satisfies The i ationale of this is obvious, genian 
independently of algebiaic analysis, by inspection of tho couise of eye- 
tlie rays m hg 7, where AO, BD are the lenses, PQ the image piece, 
winch would be formed by the object-glass alone, pq that really 
formed by the action of the field -glass The object-glass being 

supposed achromatic, a ray of white light, as 00, going to foim 
the image of a point Q, will be refracted by the field-glass at C 
towai ds the corresponding point q of the new image, but not as a 

3 See Nature, vol xxxiv p 622, 26tli October 1886 

4 For lecent literature on the secondary spectrum m double and triple object- 

f lasses, &c , see W Schmidt, Die Brechimg des Lidliles in Glasern, msbesandere 
ac hrormt und aplanat Objectivlinse, Leipsic, 1874, W Haiku ess, “On the 
Colour Correction of Achromatic Telescopes," m Amer Jour of Science and 
Arts, September 1879, pp 189196, 0 S Hastings, “Triple Objectives with 
Complete Colour Correction," ib , December 1879, pp 429 435 , Peity, Ue'ber 
die Grenzen der sichtbaren Schopfimq nach den jetzigen Leistmgen der Mtkro shape 
und Femrohre, Berlin, 1874 , H C Vogel, TJeber eine emfache Metltode zur BeUvm- 
mung der Brennpwrilcte und der Abweichungskreisa ernes Fernrolir Objectws fur 
Strahlen von verschiedener Bieclibarleit , 0 A Young, “ Tlie Colour Correction 
of Ceitam Achromatic Object-Glasses,” m Amer Jour Sci , June 1880, pp, 454- 
456 , also a leview of these papeis by A Safank, Vierteljahrsclmft der astrono - 
misclien Gesellschaft, 1882, pp 13 39. 
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single white ray ; it will be separated into colouied rajs, following 
diflcient couisea The led ray C r being less refracted will fall on 
a point i of the eye-glass moie remote fiom its centre B than 



Pig 7 —Huygeman eye-piece 

the violet lay Cv, and (the prismaticity of the lens increasing 
fiom the centie outwards) will in pioportion by the second trans- 
mission he more bent aside than the violet, and thus a compensa- 
tion is effected, and the two rays finally emerge parallel, then 
exact parallelism being secured by the propoition of their focal 
lengths The Huygeman eye-pieee possesses also othei important 
advantages The total deflexion of the light, to pioduce the mag- 
nifying powei, is equally divided between the two glasses, — the 
most favourable condition foi diminishing that distoition which is 
always perceived in looking obliquely though a lens, and the field 
of view is gieatly enlarged m pioportion to the size of the eye-lens, 
being such as would reqnne, to produce the same magnifying powei , 
a single lens of the much greater senu-diameter bd, found by draw- 
ing Q& paiallel to and electing bd. The inconvenience of this 
eye-pioce (whence it is impropeily termed a negative eye-piece) is 
that the image, being foimed between its lenses, undergoes a cei- 
tam amount of distoition by the field-glass, owing to which equal 
linear portions of it do not coi respond precisely to equal angular 
measures of the distant obj ect. Equal parts of a micrometer applied 
at the place of the image, so as to be seen at the same time thiough 
the eye-lens, will not conespond to precisely equal angular mtei- 
Common vals. The common astronomical or positive eye -piece, described 
orposi- by Ramsden ( Phil Trans, 1783), consists of two plano-convex 
tive eye- lenses of equal lengths, having their convexities turned towaids 
piece each other and separated by two-thirds of the focal length of either, 
as in fig. 8. This combination is placed behind the image PQ 



turned towards each othei (3) Foi an erecting eye-piece of four 
lenses the fiist and fourth (reckoned fiom the object-glass towaids 
the eye) should be crossed lenses of focal length 3, the ladn of then 
surfaces 1 6, with their convex sui faces towards each othei The 
second lens should be a meniscus of focal length 4, the ladn of its 
surfaces 25 11, and its convexity towaids the eye The thud lens 
should be plano-convex, of focal length 4, its plane side towaids 
the eye The distance of the centre of the second lens fiom that 
of the fiist=4 , that of the third from the seeond = 6 , and that ot 
the fouith from the third=5 13 If a blight object appeals yellow 
oi a daik one bine at the edge farthest fiom the centie of the field, 
the third and foui tli lenses must be together pushed m w aids towaids 
the second lens 

In many telescopes constructed specially foi star observation only 
the object-glass is over-corrected foi colour and undei-eonected foi 
spherical abeiration , both these errois may sometimes be neaily 
eliminated by a piopeily constiucted Huygeman eye-piece (see 
Microscope, vol xvi pp 266-267) But, when a telescope is to 
be used over a considerable lange of field for mieiometric measuie- 
monts, it is obvious that the spherical abenation should be collected 
by the object-glass alone It is possible, however, to impiove the 
appearance of objects somewhat m a telescope m which the chro- 
matic aberration is over -con ected by employing an eye -piece 
somewhat nnder-coirected for colour, and vice versa , but the only 
satisfactory plan is to have both object-glass and eye-piece as fiee 
as possible fiom both cluomatic and spheucal aberration. In oidei 
to secuie this, or a veiy laige field of view, many forms of eyc-pieco 
have been devised Achromatic combinations have been substi- 
tuted in some eases foi the field-lens, in. others for the eye-lens, m 
otheis for both simple lenses of the Ramsden eye-piece The best 
of these combinations which the present wTitei lias tested and 
which pactically fulfil all requnements of the astronomei are duo 
to Dr Hugo Schroder, to whom he is indebted foi information as 
to then constiuction Fig 10 represents Schroder’s high powei 
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Pin 8 —Common or positive eye-piece 


formed by tlie object-glass, at a distance AP equal to one-fomtli 
of tlio focal length of A. The first or field-glass, theiefore, forms 
an enlarged image pq, at a distance one-thiru of that focal length 
wluch places it m the focus of the eye-glass This eye-piece is 
not piopeily achiomatic, but its spherical aberration is much less 
than in any of tlie other constructions, and it lias the advantage of 
giving a flat field of view, requiring no change of focus to see the 


Pig 9 —Electing or terrestrial eye-piece 

Electing centre and borders of tho field with equal distinctness. The erect- 
or tones- mg or terrestrial oyc-piece was invented by Dollond. Tho principle 
tual eye- of its constiuction will be understood from fig 9 It is conveni- 
piece. ont for telescopes of ordinary u&o, because it presents a non-m- 
voited image to tlie eye, although at some sacrifice of light and 
definition 

Aii yon For an account of the theory of the chromatic and spherical 
eye- aberration of oyo-pioces by Sir George B Airy, see Tmns Phil 
pieces, Sac Gamb , vol. u. p 243 and vol. in p. 61 Tho authoi’s con- 
clusions aio the following (1) To secure the greatest distinctness 
with an eye piece of tho Huygeman type, the field-lens should he 
a meniscus of focal length 3, tho radii of its smfaces 11 4, and 
its convexity towards the object-glass , the eye-lens should be a 
double convex of focal length 1, tho radii of its smfaces 1 6, and 
its more convex side towaulstlie field-lens The distance of the 
lenses should bo 2 There should be a perforated diaphragm at 
distance 1 from the eye-lens. If a bright ohiect appears yellow or 
ft daik one blue at the edge farthest from the centre of the field, 
the lenses must be bi ought a little nearer together. (2) For an eye- 
piece of Ramsden’s type tlie two lenses should be plano-convex, of 
focal length 3, placed at distance 2, their convex surfaces being 


Fig 10 — Sclirodei’s lngli power eye-piece 
eye-piece, which is admirably suited for miciornetor work, not only 
because there are only two reflecting surfaces in tho tuple lens of 
wluch it is composed, but also because them is a compaiatively 
laige distance between tho lens and the miciometer web when tho 
lattei is m focus. This condition is essential when it is desn cil to 
get the best bright illumination of the w*iies in a daik field (soo 
Micromeier, vol xvi p 248) The triple lens is composed of a 
dense fluid plano-convex lens between two lenses of soft crown glass 
The ladn oi cuiyaturo aie — 

sui faces ( ra= 86 53b convex } soft ci own glass, 

sssT;:; 8,, r;Kr} 

cemented^ rs= » plane 1 

r fa =80 026 convex ) sofl: CIwa glasq 

Tho corresponding foci foi zones of diffeient distance from tho axis 
are — axis=100 00 , zones 12 5 fiom axis, 99*81 , 

25 from axis, 99 32 , 40 from axis, 93 36 ; 45 from 
axis, 100 15 , 50 fiom axis, 101 85 Thus tho 
aperture of the lens may be half its focal length 
without any sensible defect Fig 11 iepiosonts O. Scliru- 
Dr O Schroder’s aplauatic eye -piece. The glass employed is tier’s 
Dauget’s ci own (CZq) and flint (F6j). The i efi active pou or of crown aplanatic 
is 1 5126 fof D, that of flint 1 6405 ; the dispersive power of both eye- 
kmds of glass is 0 588 piece. 




I Fig 11 — Sduodei's aplanatic eyo-piece 
The radii of curvature foi a lens of 1 inch (27*07 mm ) focal length 
are — 

mm | mm 

r x =20 12 r 6 =18 30 

^=1-3=10 94 cemented r 6 =?y= 7 00 cemented 

rj=«j | r a =oo 

F 1 =focal point of combination = - 9 05 mm. from vertex of 
F 2 =position of observer’s eye= - 14 49 mm from vertex of ? 8 
The thicknesses and distances apait of the surfaces are — 
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1st vertex to 2cl = 0 70 ram flint glass, 

3*1 „ „ 4th = 3 50 „ crown glass, 

4th „ „ 5th =19 51 „ air, 

5 th ,, ,, 6th = 0 61 ,, flint glass, 

Vth „ „ Sth= 2 45 „ crown glass 

The distance between the plane suifaees is 22 57 mm This form 
of eye-piece has been employed by Schonfeld m his southern “Duich 
mustemng,” and Di Schiodei has made one for the piesent wutei 
which gives a perfect field 4J° m diametei on the telescope of 18 
inches local length and 3£ inches aperture alieady referred to 

Reflecting Telescope 


The following aie the vanous forms of leflectmg telescopes The 
Gregonan telescope is repiesented m fig 12. A A and BB aie 



concave murois having a common axis and their concavities facing 
each other The focus of A foi parallel rays is at F, that of B foi 
paiallel lays at/— between B and F Paiallel rays falling on AA 
eonveige at F, where an image is fonned , the lays are then re- 
flected fiom B and converge at P, wheie a second and more enlarged 
image is formed Giegoiy himself showed that, if the laige mirror 
weie a segment of a paraboloid of revolution whose focus is F, and 
the small mnror an ellipsoid of levolution whose foci are F and P 
respectively, the lesultmg image will be plane and undistoited 
The image foi mod at P is viewed through the eye-piece at E, which 
maybe of the Huygeman or Ramsden type The focal adjustment 
is accomplished by the sciew S, which acts on a slide canymg an 
aim to which the nnrioi B is attached The practical difficulty 
of constructing Giegonan telescopes of good defining quality is 
veiy considerable, because if sphencal muiois are employed their 
alienations tend to mciease each othei, and it is extremely difficult 
to give a true elliptic figure to the necessanly deep concavity of 
the small speculum Slioit appears to have systematically con- 
quered this difficulty, and Ins Gregorian telescopes attained gieat 
celebnty The use of the Giogouan form is, however, practically 
abandoned in the piesent day. The magnifying power of the 

telescope is=^-^, where F and / are respectively the focal lengths 

of the laige and the small mnror, e the focal length of the eye-piece, 
and x the distance between the piincipal foci of the two mirrors 
( = F/m the diagiam) when the instrument is in adjustment foi 
viewing distant objects The images aie elect 
The Cassegrain telescope differs from the Gregorian only m the 
substitution of a convex hyperbolic mirroi foi a concave elliptical 
minor as the small speculum This form has two distinct advan- 
tages • (1) if spherical minors aie employed then abenations have 
a tendency to collect each othei , (2) the instrument is slioitei than 
the Gregorian, miens paribus , by twice the focal length of the small 
mirror Fewer telescopes have been made of this than peihaps of 
any other form of reflector , but m comparatively recent years the 
Cassegrain has acquned importance from the fact of its adoption 
for the groat Melbourne telescope The magnifying power is com- 
puted by the same formula as m the case of the Giegonan telescope 
The Newtonian telescope is represented m fig- 13 AA is a con- 
cave minor whose axis is m. Parallel rays falling on AA converge 
on the plane 
mirror BB, 
and arc 
thence re- 
flected at 
right angles *- — 
to the axis, 
forming an 
imago m the 
focus of the 
eye-piece E. 

The surface 

of the large mnror should be a paraboloid of revolu- 
tion, that of the small mirror a true optical plane 
The magnifying power is =F/e This form is employed in the con- 
struction of most modern reflecting telescopes. A glass pnsm of 
total reflexion is sometimes substituted for the plane mirror. 

The Herselielian or front view lefiector is represented m fig 14 
AA is a concave parabolic mirror, whose axis ac is inclined to the 
axis of the tube ah so that the image of an object in the focus of 


the minoi maybe viewed by an eye-piece at E, the angle lac being 
equal to the angle caE This foim was adopted by the elder 



Herschel to avoid the loss of light from reflexion m the small minor 
of the Newtonian telescope It has seveial disadvantages (1) The 
upper pait of the obseivei’s head must necessanly obstruct some of 
the lays which would otherwise fall on the laige mmoi , but when 
a telescope of very large apeituie is employed the loss of light thus 
occasioned is comparatively insignificant Moieover, disturbance 
of the an m fiont of the telescope is created by heat fiom the 
observer’s head and body, and this is fatal to the best definition 
To avoid the latter drawback Sir John Heiscliel ( Ency Brit , 8th 
ed , ait "Telescope,” vol. xxi p 128) suggested the employment of 
a small light-angled pnsm of total leflexion placed close to the eye- 
lens of the eye-piece, to permit the obseivei to view the image by 
looking in a duection at light angles to the eye-piece, and therefoie 
at light angles to the tube (2) In consequence of the tilting of the 
minor abenation is cieated, and. this met eases lapidly with mei eased 
tilting The construction is thus limited to telescopes m which 
the propoition of apeiture to focal length is not too gieat In 
Hei sellers 40-feet telescope the proportion was 1 to 10, and the 
constiuction would haidly be applicable to modem telescopes, m 
which the propoition often rises to 1 to 5 or 6 Yet, when exceed- 
ingly faint objects have to be observed, this foim of telescope has 
great advantages Heiscliel found that some objects which he dis- 
covered with such an instrument could not even be seen when the 
same telescope was used m the Newtonian form. The front view 
telescope, howevei, has haidly been at all employed except by the 
Heiscliels But at the same time none but the Heiscliels have swept 
the whole sky foi the discovery of faint nebulte , and piobably no 
other astronomers have worked foi so many horns on end for so 
many nights as they did, and they emphasize the easy position of 
the obseiver m using this form of instalment 

Construction of Object-Glasses 

The fust point is the selection of glass disks of suitable quality Testing 
The leqiusites are (1) geneial tiansparency and freedom fiom object- 
mechanical defects, such as specks, an -bubbles, &c ; (2) homogeneity, glasses. 
(8) freedom fiom internal stiam The disk being roughly polished, 
on the sides, faults of the first class are easily detected by inspection 
In ordei to secure the maximum of light grasp foi aperture it is 
desuable that the glass should be as colourless as possible; if tlio 
loughly polished disk is laid upon white paper the amount of dis- 
coloration can be leadily estimated by compaung the colour of tho 
sheet as seen duectly with that seen tlnough the glass Fraun- 
hofei’s glass was far from colourless, Dollond’s more coloured still ; 
and we have shown that, for purposes when extreme light giasp is 
not an object, the less transparency of such glass to the blue lays 
of the spectrum affords advantages for a better correction of the 
chromatic aberration of rays m the blighter pait of the spectrum. 

The amount of light excluded by specks, air -bubbles, oi even 
scratches is quite insignificant , but these blemishes cieate diffiac- 
tion phenomena and scattered light m the field, which are very 
injurious to tho performance of the instrument, especially when 
faint objects are searched foi m the neighbourhood of brightei ones 
It is essential foi a telescope lens that the glass should be peifectly 
homogeneous ; that is, the refractive index must be identical for 
every pait of the disk This can he tested with extreme delicacy 
by gundmg the disk into the foim of a lens and testing it by 
Toppler’s method, 1 descubed under Optics (vol. xvii. p 805) If 
the disk is intended for a concave lens and is already so thin that 
it becomes undesirable to make it thinner at the edges by convert- 
ing it, in the first place, into a convex lens, it may be tested by 
placing one of its surfaces in contact with and at right angles to 
the axis of a ciown lens of known perfection, and testing the com- 
bination by Toppler’s method If a glass disk is not properly Anneal- 
annealed — that is, if it has been too quickly cooled, so that the mg 
outer shell has haidened before the inner portion — the finally 
solidified mass must be m a state of tension, like that of "Rupert’s 
drops ” Unless cooled very gradually ail optical disk would fly to 
pieces, but a veiy much smaller defect m the annealing process would 
he fatal for lefined optical purposes. Changes of tempeiature would 
produce changes of curvature, and the lens would also change its 
form when successive portions of the strained outer shell were 
removed m the process of gundmg and polishing Fortunately 
i Pogj Aimal , cxxxi , 186? 
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defects m annealing are very easily detected by means of the polan- 
scope The polished disk is placed m light reflected fiom a polar- 
izing suiface, such as a sheet of glass blackened at the back, and 
examined with a ISTicoPs prism as an analysei If the bright rings 
and black cioss (see Light, vol xiv p 613) are visible the disk is 
unfit foi use , but, since few disks aie so peifectly annealed as not 
to show a tisice of the hlaek cioss, such as show it m no maiked 
degi ee may be safely employed Peifect annealing has now become 
the most difficult poition of the ait of making optical glass, and 
large disks (moie paiticulaily of ciown glass) aie lejected by the 
optician moie frequently foi defects m annealing than for any other 
cause 

The disks having been selected, their lefiactive and dispeisive 
poweis detennmed, and the ladn of cmvatme computed, ltiemams 
to conveit the disks into lenses with suifaces of the leqmied cuiva- 
tvue, and to complete the object-glass The woik consists of five 
distinct opeiations — (1) lough gimdmg by a levolvmgtool supplied 
with sand and water , (2) fine gi Hiding with emeiy , (3) polishing 
with oxide of non, rouge, or putty powdei, the gimiler being faced 
with fine cloth, satin, papei, oi — best of all — pitch , (4) centnng, 
(5) figuring and testing These piocesses arc essentially of a tech- 
nical character, and can only be lamiliar to those who practise the 
ait The details would he out of place heie, but are well doscuhed 
m a lectuie deliveied by Sn liowaid Giubb at the Royal Institu- 
tion, 6tli April 1886, and printed in Nature , 27th May 1886. 

Construction of Specula 

Con- The composition of metallic specula ni the piesent day diffeis 
sti notion very little hom that used by Su Isaac Newton Many diffei cut 
of alloys have been suggested, some including silvei, nickel, zme, oi 
specula aiseiuc , but that wlucli has practically been found best is an alloy 
of four equivalents of coppei to one of tin, or the follownig pro- 
portions by weight •—copper 262, tin 117 8 Such speculum metal 
is exceedingly hard and brittle, takes a fine white polish, and 
when piotected from damp has little liability to tarnish The 
process of casting ancl annealing, m the case of tlio specula of the 
great Melbourne telescope, was admnably desenbed by Di Robin- 
son m Phil, Tsans , 1869, vol clix p 136 Shaping, polishing, 
and figunng of specula are accomplished by methods and tools pie- 
cisoly similar to those employed in. the construction of lenses The 
lcfloctmg surface is fust giound to a splioiical foim, the paiabohc 
figrne being given in the final piocess by lcgulatmg the size of tlio 
pitch squaies and the stioko of the polishing machine The pio- 
coss of testing is identical with that of an object-glass 
k Soon after Liebig’s discovery of a process for depositing a film 
of pure metallic silver upon glass from a salt of silver m solution, 
Stemheil (Gar. Univ d' Augsburg, 24th Maicli 1866), and later, in- 
dependently, Foucault ( Comptes Revdus , vol xliv , Febiuary 1857), 
proposed to employ glass foi the specula of telescopes, the lefleet- 
mg suiface of the glass speculum to ho covered with silvev by 
Liebig’s piocess. These silvor-on-ghss specula aie now the nvals 
of the achromatic telescope, and it is not piobablo that many tele- 
scopes with metal specula will be made m the future. The best 
speculum metal and the greatest care aie no guarantee of fioodom 
fiom tarmsli, and, if such a mirror is much exposed, as it must 
bo in the hands of an activo observer, frequent ropolislung will be 
necessary This involves refiguung, which is the most delicate ancl 
costly piocess of all Eveiy time, therefore, that a speculum is 
repolished, the future quality of the instrument is at stake ; its 
focal length will probably bo alteied, and thus the value of the 
constants of the micrometer also have to bo redetermined Partly 
for these reasons the reflecting telescope with metallic mirror has 
never been a favourite with tlio piofessional astronomer, and has 
found little employment out of England. In England, in the 
hands of the Horschels, Rosse, Lassell, and De la Rue it lias done 
splendid service, but in all these cases the astronomer and the 
instillment-maker were one, Tlio silver-on-glass mirror has the 
enormous advantage that it can bo resilvered with little trouble, 
at small expense, and without danger of changing the figure Its 
chief w'oik has been done m the hands of Draper and Common, 
who were tho engineers, if not the actual constructors, of them own 
instruments. Glass is hghtei, stiller, less costly, and easier to woik 
than speculum metal The silvered mirrors have also some ad- 
vantage m light grasp over those of speculum metal, though, aper- 
ture foi aperture, tho foimer aie mferioi to tho modern object-glass 
Comparisons of light grasp deuved from small, fresh, carefully 
silvered surfaces aie sometimes given wlneli lead to illusory results, 
and from such experiments Foucault claimed supeiionty for the 
silvered speculum over the object-glass But the present writer 
has found from experience ana caieful comparison that a silvei ed 
mirror of 12-inclies aperture mounted as a Newtonian telescope 
(with a silvered plane for the small mirroi), when the surfaces 
are m fair average condition, is equal m light grasp to a first-rate 
refractor of lQ-mch.es aperture, or area for area as 2 3 This latio 
will become more equal for larger sizes on account of the additional 
thickness of larger object glasses and the consequent additional ab 
sorption of light m tiansmission. 


Mounting of Telescopes 

The proper mounting of a telescope is liaidly of less impoitance Mount- 
than its optical peifection. Fieedom fiom tiemoi, ease and deli- mg of 
cacy of movement, facihty of dnectmg the installment to anytele- 
desued point m the heavens, are the pnmaiy qualifications Oui scopes 
limits foibid an histoncal account of the eailiei endeavouis to fulfil 
these ends by means of motions in altitude and azimuth, noi can 
we do moie than lefer to mountings such as those employed by the 
Hei&ehels, oi those designed by Loid Rosse to oveicome the en- 
gineering difficulties of mounting lus huge telescope of 6 feet apei- 
tuie Both aie abundantly lllustiated m most populai voiles on 
astronomy, and it seems sufficient to refei the readei to the original 
descriptions 1 

We pass, tlieiefore, dnectly to the equatonal telescope, the instill- Equator- 
ment pat excellence of the modem extia-mendian astionomei, and ial 
lelegate to the aiticle Transit Circle {qv ) a de&cnption of those 
mountings in which the telescope is simply a lefined substitute foi 
the sights or pmules of the old asti onomers The equatonal m 
its simplest form consists of an axis paiallel to the eaith’s axis, 
called the "polar axis”, a second axis, at light angles to this, 
called the " decimation axis” ; and a telescope fixed at light angles 
to the lattei. In fig 15 AA is the polai axis, the telescope is 
attached to the end of the y\ 

declination axis , the lattei \\ 
rotates m hearings attached 
to the polai axis, and con- 

cealed by the telescope itself. \V\ 

The telescope is counter- I 'wv 

poised by a weight NT\ 

attached to the op- / Wj|y3^ ^g, f j— l \ 

posite end of the NSs/^~~*ik I \ 

decimation axis ” I * \ 

Tho lowci pivot of J j \ 

the polai axis lests T | [ \ 

on a cup bearing at p y —Equatorial telescope 

C, the uppei pivot 1 1 

upon a staoug motal casting MM, attached to a stone piei S. A 
voitical plane passing tlnough AA is theiefoio m tho meridian, and, 
when the decimation axis is lionzontal, the telescope moves m tho 
plane of the meridian by lotation on the decimation axis only 
Thus, if a giaduated circle BB is attached to the declination axis, 
togctliei with the necessary microscopes or vormeis Y, V for loading 
it (sco Transit Circle), so anangod that when the telcscopo is 
turned on the decimation axis till it is paiallel to A A the vonner 
leads 0° oi 90°, and w'hon at light angles to AA 90° oi 0°, then wo 
can employ the leadings of this cnclo to measuio tho polai distance 
oi decimation of any star soon in the telescope, and these readings 
will also bo true (apart fiom tho effects of atinosphouc infraction) 
if we lotato tho uistinmont through any angle on tho axis AA 
Thus one impoitant atliibute of an equatonally mounted telescope 
is that, if it is directed to any fixed stai, it will follow tho diurnal 
motion of that stai fiom using to setting by rotation of tho polar 
axis only. If wo fuitlier attach to the polar axis a giaduated 
circle DD, called tho "hour cnclo,” of which tho microscope or 
vernier R reads when tlio decimation axis is horizontal, w c can 
obviously read off the hour angle from tho meiidian of any star to 
which, tho telescope may ho dueotccl at tho instant of observation 
If tlio_ local sidereal time of the observation is known, tho light 
ascension of tho stai becomes known by adding the observed hour 
angle to the sidereal time if the star is west of tho meridian, or 
subtracting it if east of the meridian Since the equatorial is un- 
suitable foi such observations when gieat accuracy is requuod (sco 
Transit Circle), tlio decimation and hour circles of an equatorial 
are employed not for determination of tho right ascensions and 
decimations of celestial objects, but for directing tho telcscopo 
with ease and ceitamty to any object situated in a known position, 
and which may oi may not he visible to tho unaided eye, oi to 
define approximately the position of an unknown object Further, 
by causing the hour circle, and with it the polar axis, to rotate by 
clockwork or some other mechanical contuvanco at tho same angn- 
lai velocity as the eaith on its axis, but m tlio opposite direction, 
the telescope will automatically follow a stai from rising to setting. 

Equatorial mountings may ho dividod into five types (A) The Typos of 
pivots oi bearings of the polar axis are placed at its extremities, cquatoi- 
The decimation axis rests on bearings attached to opposite sides of mis 
the polar axis The telescope is attached to one end of tho decima- 
tion axis, and counterpoised by a weight at the other end, as in fig 
15 (B) The polar axis is suppoited as m typo A ; tho telescope 

is placed between tho bearings of the declination axis aucl is 
mounted symmetrically with respect to the polar axis , no countoi- 
poise is therefore lequisite. (C) The decimation axis is mounted 
on the prolongation of the upper pivot of the polar axis , tho tele- 
scope is placed at ono end of tho declination axis and counter- 
poised by a weight at the other end (D) The decimation axis 

i Herschel, Phil. Trans,, 1796, vol lxxxv p 847 ; Rosse, Phil Tram , 1840. 
p 608, and 1861, p, 081 
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is mounted on a forked piece or other similar contrivance attached 
to a prolongation of the upper pivot of the polar axis ; the tele- 
scope is mounted between the pivots of the declination axis. (E) 
The eye-piece of the telescope is placed in the upper pivot of the 
polar axis ; a portion or the whole of the axis of the telescope 
tube coincides with the polar axis. Mountings of types A and B 
— that is, with a long polar axis supported at both ends— are often 
called the “ English mounting," and types C and D, in which the 
declination axis is placed on the extension of the upper pivot of 
the polar axis, are called the “German mounting,” from the first 
employment of type C by Fraunhofer. A description of some of 
the best examples of each type will illustrate their relative advan- 
tages or peculiarities. 

Type A. Fig. 15 may be taken as a practical example of the earlier equa- 
torials as made by Trougliton in England and afterwards by Gambey 
for various Continental observatories. In the Phil. Trans, for 1824 
(part 3, pp. 1-412) will be found a description by Sir John Herschel 
and Sir James South of the equatorial telescope which they em- 
ployed in their measurements of double stars. The polar axis -was 
similar in shape to that of fig. 15 and was composed of sheets of 
tinned iron. In Smyth’s celebrated Bedford telescope the polar 
axis was of mahogany. Probably the best example of this type of 
mounting applied to a refractor is that made by the elder Cooke of 
York for Mr Fletcher of Tambank ; the polar axis is of cast iron 
and the mounting very satisfactory and convenient, hut 
unfortunately no detailed description has been pub- 
lished. In recent years no noteworthy refractors 
have been mounted on this plan ; but type A 
Great has been chosen by Grubb for the great Mel- 

Mel- bourne reflector, with marked ingenuity of 

bourne adaptation to the peculiar requirements 
telescope, of the case. Fig. 16 shows the whole 
instrument on a small scale, and fig, 

17 represents part of it on a larger 
scale, the upper part of the tube 
and polar axis being omitted. The 
figures show the telescope directed 
to the pole, the hour circle being 
set 6 11 from the meridian. The 
polar axis consists of a hollow 
cone C (fig. 17) of cast iron 
bolted to a hollow cast-iron cube H, to the lower side of which 
is attached a short steel axis carrying the driving sector EF and 
the hour circle B, and terminating in the lower pivot of the polar 
axis. This pivot a is terminated by a piece of chilled 
cast iron, polished flat on its lower face, which face re- 
volves in contact with a piece of bell metal, flat on its 
upper and partly spherical on its lower side, bearirig in 
a correspondingly shaped annulus, formed to receive it 
in the cast-iron block which is attached to the 
pier. This arrangement enables the hell -metal 
cushion to take its own position when the direc- 
tion of the polar axis is slightly changed in pro- 
cess of adjustment. The pressure of the pivot on 



Fia. 1C. — Melbourne reflector. 


its bearings, in the direction at right angles to the polar axis, is 
relieved by the sector A, which is forced up by the screw d acting 
through laminae of steel springs. The end pressure of a upon its 



Fig. 17.— Section of Melbourne reflector. 


hearings is relieved by a weight. The friction of the upper pivot is re- 
lieved by a sector pressed up against it by the action of two weights. 
In this way, although the moving part of the telescope weighs 18,170 
lb, it can he turned with a pressure of 12| lb, acting at a radius of 
20 feet. The driving sector EF is 5 feet iu radius; its 
circular rim is accurately toothed to fit a square threaded 
endless screw E, which is turned by the driving clock. 
A toothed wheel attached to FI and acted on by a pinion 
connected with a hand- wheel affords an easy means ot 
setting the instrument in hour angle, or 
moving the telescope quickly iu right ascen- 
sion. The telescope is clamped by iron bands 
to the strong cast-iron cradle, which is cast 
jwith and forms one extremity of the declina- 


Type B. 


Green- 

wich 

equa- 

torial. 


tion axis. The counterpoise U is attached to 
the other extremity. There is an elegant ar- 
rangement for diminishing the friction of the 
declination axis, which our limits clo not per- 
mit us to describe, and the means for clamping 
and giving slow motion in declination do not 
require special notice. The reader is referred 
for a fuller description to Phil. Trans., 1869, 
pp. 127-161. The telescope is of the Cassegrain 
form, the mirror having a 4-feet aperture and 
30|-feet focal length. 

The best existing examples of type B are 
Airy’s equatorial at Greenwich, the equatorial 
at Liverpool (also designed by Airy), and the 
photographic equatorial recently erected at the Paris observatory. 
The polar axis of the Greenwich equatorial consists of six iron tubes 
arranged so as to form two triangular braced beams connected by 
very strong elliptical wheels of cast iron, which carry the upper 
and lower pivots of the polar axis. These tubes are shown in sec- 
tion at the points T, fig. 18, which represents a section through 
the declination axis in the plane of the equator when the tele- 
scope is directed to a star at the equator (for the general arrange- 
ment of the mounting, see fig. 19). The driving circle is 6 feet in 
diameter, and turns freely on the lower pivot of the polar axis, 
under the action of the chiving clock. The hour circle is graduated 
on the driving circle, and may he set to show sidereal time during 



Fig. 18 .— Greenwich 


r the whole of a night’s work ; thus the observer, 
in order to direct the instrument on a parti- 
cular object, has only to set an index connected 
with the polar axis to the star’s right ascension 
upon the hour circle, without the trouble of computing 
the hour angle at the. instant of observation. This 
convenient arrangement was first introduced hy Airy. 

The whole mounting is very massive, but very incon- 
venient to use when a great many different objects 
have to he examined on the same night ; hut on ac- 
count of its freedom from tremor ana the excellence 
of its driving clock it should be very suitable for pro- 
... longed study of a single object or for long photo- 

equatorial. graphic exposures. 1 Quite recently Sir Howard Grubb Hew 

has signed a contract to make a telescope of 28-inches aperture and Green- 
28-feet focal length, 2 which is to be substituted for the present tele- wich 
scope by Merz & Son of 12f -inches aperture and 18-feet focus. Fig. telescope 
19 is engraved from a photograph of the model of the original polar 
axis. The model was prepared to illustrate the manner in which the 
new telescope is to he mounted, and we are indebted for the picture 


l See the detailed account in Greenwich Observations, 1S68. 
a This obiect-glass will have the shortest proportional focal length of any yet 
constructed of aperture exceeding 16 indies. The following table gives the 
focal length in apertures of the largest existing refractors 

Vienna telescope (Grubb) 27-inclies aperture, focal length 15-5 apertures 
Washington „ (Clark) 26 „ ,, 16'0 „ 

Pulkowa „ (Clark) 30 ,, „ 18 - 0 „ 
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Paris 

photo- 

graphic 

tele- 

scope. 


Typo 0, 


to the kindness of Mr Christie, astronomer royal. The object-glass 
will be actually outside the dome when the telescope is pointed near 
the zenith or near the horizon. The dew-cap, not shown in the 
model, will he always outside the dome, and it is not impossible 



Pig, 19.— Grubb’s telescope for Greenwich. 


that this arrangement may he favourable to good definition, except 
in case of high wind. "When the telescope is not in use the dew- 
cap slides backwards on four rails parallel to the axis of the tele- 
scope, and the whole is housed in the position shown in fig. 19. 
The spectroscope is used at right angles to the telescope tube, a 
right-angled prism of total reflexion being interposed in the con- 
verging cone of rays near the focns, This prism can be turned 
180“ and an eye-piece inserted on the opposite side from the spectro- 
scope for observations near the zenith or horizon, otherwise the eye 
end would he too near tiro floor or northern pier. 1 

A figure of the new photographic telescope erected at the Paris 
observatory may be seen in Nature, 13th May 1886. The object- 
glass is by Mm. Paul and Prosper Henry, the mounting by M. 
Gautier. Here Airy’s braced tubes are replaced by hollow metal 
beams of triangular shape (as for the Liverpool equatorial). The 
hour circle has two toothed circles cut upon it, one acted upon by 
a screw attached to the pier and driven by the clock, the other by 
a second screw attached to the polar axis, which can be turned very 
slowly by a handle in the observer’s hand. Thus a very slow 
movement can be given to the telescope in right ascension, inde- 
pendently of the clock. Slow motion in declination can be com- 
municated by a screw acting on a long arm, which can be clamped 
at pleasure to the polar axis by a convenient handle. An oblong 
metallic box, fitted with pivots, whoso bearings are attached to the 
triangular beams, forms the tube for two parallel telescopes ; these 
are separated throughout their length by a metallic diaphragm. 
Tli o chromatic aberration of the object-glass of one of these tele- 
scopes is corrected for photographic rays, and the image formed 
by it is received on a highly sensitive photographic plate. The 
other telescope is corrected for visual rays and its image is formed 
on the plane of the spider lines of a filar micrometer. The peculiar 
form of the tube is eminently suited for rigid preservation of the 
relative parallelism of the axes of the two telescopes, so that, if a 
certain selected star is retained in bisection by two intersecting 
wires in tho micrometer, by means of the driving clock, aided by 
small corrections given "by the observer in right ascension and de- 
clination (required on account of irregularity in the clock move- 
ment, error in astronomical adjustment of the polar axis, or changes 
in the star’s apparent place produced by refraction), tho image of 
a star will continue on tho same spot of the photographic plate 
dining tho whole time of exposure. Exquisite photographs of star 
clusters, double stars, tho moon, and planets have been obtained 
by MM. Henry, and they are the most eloquent testimony to the 
optical perfection of the object-glass and the efficiency of the 
mounting. They show also that we arc entering upon a new era 
in practical astronomy, in which photography is destined to play a 
leading part. The Henry photographic object-glass is of 13 '4-inches 
aperture and only 10 apertures in focal length. The “guiding 
telescope ” is of 9|-inches aperture and nearly 12-feet focus. The 
photographic object-glass, notwithstanding its small proportional 
focal length, covers a field of 2J° in diameter with perfect precision. 

Many more telescopes have been made of type 0 than of an y 

1 These inconvenient conditions are imposed by the dimensions of the exist- 
ing dome and may lead to accidents in practice. 


other, and it is now almost exclusively employed for the mounting 
of modern refractors. Its essential features are (1) a comparatively 
short polar axis and (2) a cross-head attached to the extension of 


e upper 
of the de- 
refractor, 
first equa- 
vided with 
hour circle 
vernier Y. C' 
endless screw S, 
circle B. D is 
extremities the 
The wooden tele- 
cradle FF of cast 
flange on one end of 
clination circle E” 
posite end, serves to 
declination to the arm G. , 
lever which presses the 
in the figure) against the 
axis in order to relieve th 


pivot of the polar axis, to carry the bearings 
clination axis. Fig. 20 shows the Dorpat Dorpat 
the chef d'ceuvre of Fraunhofer, and the refractor, 
torial of any importance that was pro- 
clockworlc. AA is the polar axis, B the 
graduated on the face and read by the 
is the driving clock, which turns an 
that gears in the toothed edge of the 
the cross head supporting at its 
bearings of the declination axis, 
scope tube rests in a strong 
brass, which is screwed to a 
the declination axis ; the de- 
which is attached to its op- 
clamp the instrument in 
Ii is a weight acting on a 
wheels k (one only seen 
upper pivot of the polar 
friction of that pivot 



on its hearing. The counterpoise W balances tho tube about tho 
polar axis. M, M are counterpoise weights which act on levers 
m,m, whoso fulcra are universal joints at n attached to the cradle. 
These weights servo to counterpoise the longer end of the tube and 
to check its flexure. QQ is the finder, a small telescope whose 
axis is parallel to tho great telescope, 1 having a low magnifying 
power and a large field of view, it serves to direct tho large 
telescope to any object seen in the sky, which otherwise would be 
difficult to find in the comparatively limited field of tho large tele- 
scope. The stand TTT is of oak. The instrument is described in 
detail by Struve (Beschreibung des auf dor Stcrnwarte zu Dorpat 
befindlichcn grossen Refractors von Fraunhofer, Dorpat, 1825, fob). 
The instrument was an enormous advance upon all previous tele- 
scopes for micrometric research. In tho hands of Struve results 
were obtained by it which in combined quality and quantity had 
never before been reached in micrometric research. Its success was 
such that the type of Fraunhofer’s telescope became stereotyped for 
many years not only by his successors but throughout Germany. 
"When twelve years afterwards Struve ordered the 15-inch refractor 
for the new observatory at Pulkowa, tho only important change 
made by Fraunhofer’s successors was, at Struve’s suggestion, tho 
substitution of a stone pier for tho wooden stand, in the original 
instrument. 

Both tho Dorpat and the Pulkowa refractor are defective in 
rigidity, especially in right ascension. Tho declination circle is 
most inconvenient of access, and slow motion in declination can 
only be effected when the instrument is clamped by a long and 
inconvenient handle, so that practically clamping in declination 
was not employed. The slow motion in right ascension is defective, 
being accomplished in the Dorpat refractor by changing the rate 
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of the clock, and in the Pulkowa refractor by a handle which when 
used affects very injuriously the rate of the clock for the time being. 
Struve’s skill as an observer was such that he used to complete the 
bisection on the fixed wire of the micrometer by a pressure of the 
finger on the side of the tube, — a method of proved efficiency in 
such hands, but plainly indicative of the want of rigidity in the 
instrument and of the deficiency of the slow motions (see Micro- 
meter, vol. xvi. p. 245). The driving circle is also much too 
small, so that a very slight mechanical freedom of the screw in the 
teeth involves a large angular freedom of the telescope in right 
ascension, whilst its position at the lower end of a too weak polar 
axis tends to create instability in right ascension from torsion of 
that axis. Strange to say, the wooden tube has till very recently 
retained its place in German mountings. 

About 1840 a great advance was made in the right direction by 
the Eepsolds of Hamburg in the equatorial mounting of the Oxford 
heliometer. The driving circle was greatly increased in diameter, 
and placed at the upper end of the polar axis, and both the polar 
axis and the declination axis were made much stronger in propor- 
tion to the mass of the instrument they were destined to 
carry. (A figure of this instrument is given in the 
Oxford Observations for 1850.) About 1850 Thomas 
Cooke of York began his career as a maker of equa- 
torial telescopes, and gave a new character to the 
German mounting. Fig. 21 represents a typical 
equatorial of liis design. A strong cast-iron 
pillar is substituted for Fraunhofer’s stand. 

On the semi -cylindrical top of the pillar 
rests the cast-iron box AA, which contains 
at its upper and lower extremities the 
bearings of the polar axis. Its mode 
of connexion with the pillar permits 
the inclination of the box to be 
changed for adjustment of the 
inclination of the polar axis. 

The strong cross-head 0, sup- 
porting the bearings of the 
declination axis, is of oast 
iron, bolted to a flange on 
the upper pivot of the 
polar axis. Fraun- 
hofer’s cradle and 
wooden tube are 
abolished, and in 
their place is a 
cast-iron cylindri- 
cal tube D, flanged 

at both ends and also at the point where 
it is bolted to a corresponding flange on 
the end of the declination axis, all three 
flanges being cast in one piece with the 
central tube ; the rest of the tube consists 
of two slightly tapered brass cylinders 
bolted by strong flanges to the central tube 
D. The handle F clamps the arm H to 
the cross -head C at 
pleasure, and slow mo- 
tion in declination is #fi|g|| 
communicated by the 
handles at 1 and G. **• 

Two circles at K and 
M are attached to the 


upper part of the polar 


Fig. 21.— Cooke’s equatorial. 


axis. To one of these motion is communicated by the tangent 
screw at M (turned by the clock N) acting on teeth cut at the 
edge of the circle. The other is a graduated hour circle read 
by two opposite microscopes, one of which is seen at P. The 
endless cord hanging down and holding a sliding ring at Q is em- 
ployed to give slow motion in right ascension, in some instruments 
by moving the frame of the driving screw in the direction of the 
axis of the screw, in others by moving differential wheels which 
accelerate or retard the velocity of rotation of the driving screw 
without affecting the rate of the clock. The declination circle 
RE is attached to the farther end of the declination axis and is 
inconvenient of access. Cooke’s stand is admirable for its symmetry 
and simplicity of design, its just apportioning of strength, and a 
general rigidity with suitability of means to ends. 

It is not a little curious that the obvious improvement of trans- 
ferring the declination circle as well as the declination clamp to the 
telescope end of the declination axis was so long delayed ; we can 
ascribe the delay only to a desire to retain the declination circle as 
part of the counterpoise. 'We believe that the first important 
equatorials in which the declination axis was read from the eye 
end were the 15-inch by Grubb and the 6-inch by Cooke, made for 
the observatory of Lord Crawford (then Lord Lindsay) at Dun Echt 
(Aberdeenshire) about 1873. The plan is now almost universally 
adopted. Telescopes of such dimensions can be conveniently 


directed to any object by the circles without the observer being 
under the necessity to climb a special ladder. But when much 
larger instruments are required the hour circle becomes inaccessible 
from the floor, and means have to be devised for read- 
ing both circles from the eye end. This was first 
accomplished by Grubb in the great refractor 
of 27-inehes aperture which he constructed 
for the Yienna observatoiy, represented in 
section in fig. 22. The observer’s eye is 
applied to the small telescope E, which 
(by means of prisms numbered 1, 2, - 
3, 4) views the vernier attached to 
the cross -head simultaneously , 
with the hour circle attached /y 
to the upper end of the polar 
axis. Light to illuminate y 
the vernier and circle is 
thrown from the lamp 
L upon prism 4 by 
the prisms 6 an ’ 

5. Prism 1 is in 
the axis of the 
declination 
circle and 
always 



{ctbyAyff/A/fc* 

Fig. 22.— Grubb’s 27-inch refractor (Vienna). 

reflects rays along that axis, whatever the position of the telescope 
maybe, whilst the prisms 2, 3, 4, 5, and 6 are attached to the cross- 
head and therefore preserve their relative positions to each other. 
Through the eye-piece of the bent 3 telescope E' another hour circle 
attached to the lower end of the polar axis can he seen ; thus an 
assistant is able to direct the telescope by a handle at H to any 
desired hour angle. A slight rotatory motion of the telescope E 
on its axis enables the vernier of the declination circle to he read 
through prism 1. The leading features of this fine instrument 
represent those of all Grubb’s large telescopes. The mode of re- 
lieving the friction of the dcelina- 1 ( 
tion axis is similar to that em- 
ployed in the Melbourne tele- 
scope and in the account of the 
Yienna telescope published 
by Grubb. The end fric- 
tion of the polar 
is relieved by a ring 
of conical rollers shown 
in section beside the 



Fig. 28.— Dr Engelmann’s 8-inch refractor. 


we must condense further description into critical remarks on a few 
typical modern instruments. 

(1) Telescopes of Moderate Size for Micrometric Research only.— 


1 In the bent telescope refracting prisms are employed at the comers to 
change the direction of the rays. 
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Fig. 23 shows the mounting of the 8-inch refractor, of 9-feet focal 
length, at the private observatory of Dr Engelmann, Leipsic. The 
object-glass is by Messrs Clark of Cambridge, Mass., the mounting 
Eepsolds’ by the Repsolds of Hamburg. The declination circle 
small reads from the eye end, and four handles for clamp- 
equa- ing and slow motion in right ascension and deelina- 
torial. tion are situated near the observer’s hands. The 
tube is of sheet steel, light, stiff, and free from 
tremor. The eye end carries the micrometer 
with an illuminating apparatus similar to that 
previously described under Micrometer, 
vol. xvi. p. 246 sq., figs. 16, 17, 20, and 21. 

The lamp near the eye end illuminates 
the field or the wires at pleasure, as well 
as the position circle of the micro- 
meter and the declination circle ; 
a separate lamp illuminates th 
hour circle. An excellent fea- 
ture (see fig. 24) is the short 
distance between the eye-piece 
and the declination 
axis, so that the 
observer has to fol- 
low the eye end 
in a comparatively 
small circle ; an- 
other good point is 
the flattening of the cast-iron 
centre-piece of the tube so that 
the flange of the declination axis 
is attached as near to the axis of 
the telescope tube as is consistent 
with free passage of the cone of 
rays from the object-glass. For 
purposes of micrometric research 
with the ordinary micrometer 
this instrument is the most ele- 
gant, satisfactory, and useful that 
we know, as was shown by the 
exceedingly accurate observa- 
tions of the minor planets Vic- 
toria and Sappho for solar paral- 
lax, by Gallo’s method (see 
Parallax, vol. xviii. p. 249), 
made by Dr Engelmann in 1882. 

The substitution of small incan- 
descent electric lamps for the Fia 24.— Dr Engelmaun’s 8-inch 

oil lamps would be an improvement. refractor. 

Grubb’s (2) Telescopes of Moderate Size for General Purposes . — The modern 
small equatorial should for general purposes bo capable of carrying spectro- 
equa- scopes of considerable weight, so that the strength of the axis and 

toiial. the rigidity of the instrument generally have to bo considerably 

increased. Grubb lias realized our ideas of what such an instru- 
ment should be in an equatorial of 6-inches aperture which he has 
recently made for the royal observatory at the Cape of Good Hope. 
The principal features are its great strength and rigidity, with 
special precautions to ensure preservation of the instrumental 
declination. The observations of Yictoria and Sappho in 1882 
revealed the great deficiency of most modern equatbrials in this 
respect That is to say, if a star near the meridian is first made 
to run along the measuring web of the micrometer, the clockwork 
then set in action, and the star brought hack to the centre of the 
field by the slow-motion handle in right ascension, it will he found 
that the perfection of the bisection is no longer preserved. Thus 
at most observatories the measures of difference of declination 
when the clockwork was employed were far inferior to those made 
with the telescope at rest. The reason seems to be that in most 
equatorials the lower pivot is cylindrical, and enters an ordinary 
cylindrical bearing which cannot be a perfect fit. Also the cross- 
head, telescope, counterpoise, &c., generally together overbalance 
the polar axis about the upper bearing, so that the lower pivot 
presses upwards in its bearing, and its rotation, under the action 
of the clock or slow motion coupled with the friction of the sur- 
faces, gives rise to a small rolling freedom which creates the errors 
in question. In this telescope the lower pivot is of steel, made 
slightly conical, and carefully ground to fit a long conical hearing, 
in which it would work very tightly, or even jam, hut for spring 
pressure brought to bear on its lower hardened flat end, which 
relieves the greater part of the thrust ; and the polar axis is accu- 
rately balanced about its upper bearing' by a weight at the lower 
end of the polar axis, so that the thrust is exactly in the axis of 
the cone, The upper pivot (4 inches in diameter) is also Of steel, 
finished with the ham e care as that of a transit circle, so that the 
telescope rotates with the precision of a meridian instrument. 
Unusual rigidity has also been given to the declination damping 
arras, and the new slow motion in declination is by far the best 
yet contrived ; it is a recent invention of Grubb’s, and is de- 



scribed below in his own words. The eye end, suitable for heavy 
spectroscopes, &e., is fitted to the butt end of the telescope by 
bayonet joints and tightening screws, so that it can be exchanged 
for a micrometric eye end with almost as little trouble as the ex- 
changing of an eye-piece. The illumination of the circles and the 
micrometer is by electric incandescent lamps. The instrument 
may he adjusted to any latitude and is probably the most practical 
and serviceable equatorial made. The subjoined description of the 
new slow motion in declination is taken from Proc. A. Dull. Soc., 

1886, p. 107. 

“The slow motion arrangements usually used in equatorials are of either of 
two forms, viz., (a) an endless screw working into a sector or portion of a 
toothed circle of long radius, or (6) a screw applying or pushing directly 
against an ann, that am being kept in contact with the screw by a spiral or 
some other form of spring having a considerable range of motion. The first (a) 
possesses the disadvantage that, however carefully made, it is impossible it is 
quite free from ‘ loss ’ or ‘ back lash ’ ; and consequently the position of the 
telescope is not perfectly determinate in declination, which fault is incon- 
venient when delicate measures are required. The second (b) has practically 
no ‘back lash,’ as spring 
beeps the arm in perfect con- 
tact with screw, but it lias 
the disadvantage that, what- 
ever range of motion is re- 
quired, the spring must be 
capable of working through 
the same range; consequently 
the spring will be much 
stronger in action at one end 
of the range than the other, 
unless it be made very long 
indeed, in which case its ac- 
tion is uncertain and un- 
pleasant. To remedy these 
defects the author [Grubb] 
lias devised the following, 
which possesses the advan- 
tages of both ABCD (fig. 

20) is a portion of the arms 
attached to telescope, or 
cradle, on which is planted the block (ft), forming the bearing of the screw. 

The nut (?i) is in the form of a ball working in a socket on the extremity of 
tlie clamp-arm EFG. A short stiff spring (S) is attached to this clamp-arm, 
bearing, not directly against any part of other arm, but against end of a second 
screw of same pitch as the main screw, the nut of which (bo) is toothed on edge, 
and works into a wheel of equal sizo (jm) on main screw. The point of this 
second screw, therefore, advances as much in one direction as the frame ABCI) 
is carried in other, according as the milled head is turned ; and consequently 
the point of the screw does not sensibly vary in its position with respect to 
the clamp-arm EFG. A short stiff spring can therefore be used, and the dis- 
advantage above mentioned disappears.” 

This form of slow motion could be applied with advantage to the 
right ascension also, and probably to the separation of the segments 
of heliometers. 

(3) Of large equatorials we name first the great refractor at Largo 
Washington of 26-inches aperture and 32^-feet focal length. 1 The equa- 
mountiug appears to be unworthy of the well-known excellence of torials, 
tho object-glass. To illuminate the micrometer an assistant is Wash- 
required to hold a lamp in his hand. No convenient means are ington 
provided for illuminating the declination axis ; and in order to telescope, 
point the telescope in declination tho following elaborate process 
has to ho performed v 

“ The instrument is brought into tho meridian and set by the observer within 
a degree by means of coarse divisions painted on the edge of the declination 
circle. These divisions are rendered visible by lighting one or two of the gas 
burners of the dome, and viewed by the astronomer with an opera-glass. Then 
an assistant mounts by a ladder to a high platform and liolcls a gas lamp near 
the vernier, and the fine setting is accomplished by the observer seated in the 
observing chair, the declination clamp and slow-motion screw being convenient 
to Ms hand “ ( Washington Observations, 1S74, Appendix I., p. 33). 

The polar and declination axes are of steel, only 7 inches in diameter 
at the thickest point, and the driving arc, which is far too small, 
is placed at the lower end of this slender axis. There must thus 
be considerable liability to tremor in right ascension. However 
well the instrument may act in specially practised hands with an 
excellent Clark’s micrometer (art. Micrometer, vol. xvi. p. 245), 
the instrument must bo considered wanting in tho rigidity and 
convenience which a modern equatorial should possess. In his 
official report on the instruments of European observatories New- 
comb defends tho want of solidity and convenience of this instru- 
ment as compared with the Yionna telescope, because its smaller 
axes (notwithstanding Grubb’s anti-friction arrangements) permit 
it to turn more easily and the mounting to bo of far simpler design. 

But at the time of Newcomb’s visit the Yienna telescope had not 
been brought into work, and cannot have been in proper working 
order if the motion in declination was so stiff as he describes it, at 
least when the present writer tested the instrument in Dublin that 
motion was surprisingly easy, 

The great Pulkowa refractor (fig. 26) erected in 1885 is of 30- Fulkowa 
inches aperture and 45-feet focal length. The object-glass is by refractoxv 
Clark, the mounting hy the Repsolds. The tube is cylindrical, 
of riveted steel plate, graduated in thickness from the centre to its 
extremities, ana bolted by very powerful flanges to a strong short 
cast-iron central tube, in which, as in Dr Engelmann’s telescope 
(fig. 23), the attachment to the flange of the declination axis is 
placed as close as it can be to the axis of the tube without inter- 
l Described and figured in the Washington Observations, 1874, App. I. 
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Grubb’s 
design 
for 36- 
inch re- 
fractor. 


fering with rays converging from the object-glass to any point in 
the field of view. A new feature in this instrument is the platform 
at the lower end of the polar axis, where an assistant can view the 
hour circle by one eye-piece and the declination circle by — 
another (looking up the perforated polar axis), and 
where he can also set the telescope to any hour angle 
by one wheel, or to any declination by a second, with 
the greatest ease. The observer at the eye end 
can also read off the hour and declination circles 
and communicate quick or slow motions to the 
telescope both in right ascension and declina- 
tion by conveniently placed handles. The 
eye end presents an appearance too com- 
plicated to be figured here ; it has a mi- 
crometer and its illumination for the 
position circle, a micrometer head, 
and a bright or dark field, 1 clamps 
in right ascension and declination 
and quick and slow motion in 
the same, a finder, microscopes 
for reading the hour and de- 
clination circles, an illumin- 
ated dial showing sidereal 



Fig. 26.— Pulkowa refractor. 


time and driven by a galvanic current from the sidereal clock, and 
counter weights which can be removed when a spectroscope or other 
heavy appliance is added. All these, although making up an ap- 
parently complicated apparatus, are conveniently arranged, and are 
all necessary for the quick and easy working of so largo v 
an instrument. 1-1 n ~ ,7a nivMi/vm+y nP n+t-n fitmm i 

for stating that in practice they are all that can be 
desired. There is in this instrument a remarkably „ 
elegant method of relieving the friction of the 
polar axis. Let AA (fig. 27) he a section of 
the polar axis ; it is then easy to adjust the . 
weight P of the circles, &c., attached to its 
lower end so that the centre of gravity 
X of the whole moving parts or the 
instrument shall be in the vertical 
(VV) of a line passing through 
the apex of the hollowed flange 
pq at q, which flange forms 
part of the polar axis, If 
now a wheel W is forced 
up against q with a 
pressure equal to 
the weight of the 
moving part of 
the instrument, 
the whole weight 
of the moving 

part would rest upon W in unstable equilibrium ; or if a pressure 
It, less than W, is employed, we have the end friction on the lower 
bearing removed to an extent =R sin 4>, and the friction on the 
hearings of the tipper pivot removed to the extent of F cos <f >, — ■ 
where 0 is the latitude of the place. The wheel W is therefore 
mounted on a guided rod, which is forced upwards by suitable 
levers and weights, and this relief of pressure is precisely propor- 
tional to the pressure on the respective hearings. The Eepsolds 
find it unnecessary to relieve the friction of the declination axis, 
Fig. 28 shows the equatorial mounting which Grubb designed 
for the great object-glass of 36-inches aperture that Messrs Clark 
have completed for the Lick trustees, and which may he supposed 
to express Grubb’s latest ideas as to the mounting for a very large 
telescope. The Repsolds have a large driving circle at the upper 
end of the polar axis, thus avoiding torsion of the polar axis at 
the expense of greatly increased length of the cross-lipad. Grubb 



1 There is also an elegant arrangement for printing on a ribbon of paper, by- 

pressure of the Unger, the readings of the number of revolutions and fractions 
of a revolution of the head at each observation, the ribbon being automatically 
moved forward for another record after each observation. 


by employing a driving arc gets the telescope much closer to the 
polar axis with an increased radius for driving, and he makes the 
polar axis a very large hollow steel or cast-iron cylinder in which 
torsion is insensible. Both Grubb and the 
Repsolds seem to think that for the tube of 
the telescope all necessary rigidity ca 
be attained with cylindrical tubes of 
riveted steel, the thickness of the 
successive sheets of which dimin- 
ish from the centre-piece out- 
wards without making 
the extremities cone- 
shaped. 

In these very 
large tele- 



Fig. 28. — Grubb’s mounting for the Lick object-glass. 


arrangements for giving access to the eye end and for following its 
diurnal motion have hitherto proved a source of difficulty. The 
travelling stages of the new Pulkowa telescope are the most man- 
ageable and practical that have yet been contrived, but even they 
leave much to he desired. For energetic work the standing posi- 
tion is best, provided that the eye-piece is situated at the precise 
height above the stage which is most convenient for the observer, 
and that the altitude of the observed object is not greater than 
60°. For altitudes above 60° a small chair with a back, the top 
of which is stuffed for the head to rest upon, is the best seat, 
provided that the observer’s eye can be kept .at the height of 
the eye -piece. Accordingly Grubb has suggested the following 
plan for the observatory at Mount Hamilton, California, which 
is to cover the Lick telescope. The whole floor, 70 feet in dia- 
meter, is to he raised or lowered by water-power under control of 
the observer by means of electric keys, which act on a secondary 
piece of mechanism, that in turn works the valves and reversing 
gear of the water-engines. Other water-engines, similarly con- 
nected with keys at the observer’s hands, rotate the dome and per- 
form the quick motions in right ascension and declination. 2 By 
this arrangement a large instrument can be worked with perfect 
facility and comfort. There is only one other plan, that of suspend- 
ing the observer’s chair to the eye end, so that his eye is near the 
centre of motion of the chair. This is quite practicable for a 36- 
incli telescope, and one observer, with the necessary guiding keys 
at hand, could easily work a telescope and dome of the largest 
dimensions as quickly and with more ease than he could one of 10 
or 12 inches aperture. Probably a nervous astronomer would prefer 
a solid floor to work upon, as in Grubb’s proposal ; in the latter 
case the quickest working can only be accomplished by two persons, 
one seated on the platform at the foot of the polar axis and doing 
the rough setting in right ascension and declination, the other 
meanwhile adjusting the height of the floor and the azimuth of 
the dome opening. 

In very large equatorials there must be in existing methods con- Proposed 
siderablo inconvenience from the extended width of the apparatus facilities 
at the eye end. Were w r e called upon to design a great refractor for using 
we should abolish all such apparatus and provide the observer large 
with a few conveniently placed small handles or keys for electrical tele- 
connexions, and we should perform all motions of the telescope scopes, 
whatsoever by electromotors. There is no form of energy so con- 
venient for the astronomer. It provides by incandescent lamps 
the most suitable light for his purpose, perfectly constant, giving 
off little heat, and unaffected by wind ; and such a light can 
he placed where required without the aid of reflectors or any 
complicated apparatus, and its intensity can be regulated with 
ease and precision by changing the resistance of the conductors. 
Moreover the electromotor's can be as powerful or as delicate as we 
please, and can he placed in the most convenient or suitable posi- 
tions. The energy of a 5-horse-power steam-engine working for 
ten hours can he stored in accumulators of no inconvenient dimen- 
sions ready for use as required during a whole week or even a month, 
and can he brought into action in force equivalent to several horse- 
power to raise or lower the floor or turn the dome, or to perform 
slow motions requiring no greater energy than that exercised by 
the finger and thumb, or to illuminate a lamp of 4 or \ candle- 
power. There would he no limit to the rigidity which could be 
given to such a telescope, as great ease of motion would not have 

2 A woodcut showing tliesc arrangements apx>eared in the Engineer, 9th 
July 1886. 
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to be considered, and we slionld abolish all complicated anti-friction 
apparatus for the declination axis, retaining it only for the polar 
axis to save wear in the teeth of the driving arc. Finally, instead 
of making the finder a short telescope attached to the eye end of 
the instrument, we should give it a focal length equal to that of 
the great object-glass, attaching the cell of its object-glass rigidly 
to the cell of the large object-glass and its eye end to the butt eni_ 
of the main telescope, in order to secure the utmost rigidity in the 
relations of the axes of the two tele- 
scopes. Such a finder would corre- 
spond in efficiency to that of the 
Henry photographic telescope, 
and would be available as a guid- 
ing telescope in photographic 
work, or for keeping a star 
exactly on the slit of a 
spectroscope. 

Type D. The first important in- 
struments of type D 
Lassell’s were Mr Lassell’s re- 
mount- flectors, the largest of 
ing. which, and the las-' 
is represented in fig. 

29. The polar 
axis is suffici- 
ently rigid, 
the long and 
comparative- 
ly slender 


Com- 

mon’s 

mount- 

ing. 



Fig. 29.— Lassell’s reflector, 
forks which carry the pivots of the central cradle are elements of 
instability, especially when the instrument is directed to an object 
of considerable hour angle. There is practical confession of this 
instability in the cross-bracing which connects the two forks, and 
which must be removed if the telescope is pointed to an object 
between the zenith and the elevated pole. 

The best example of type D is the reflecting telescope of 36-iuches 
aperture designed by Mr. A. A. Common, with which his exquisite 
photographs of nebulas, &c., were made. The 
principal preliminary conditions which ho laid 
down as necessary were the following 1 
(1) no tube properly so called, to avoid 
air-currents in the tube ; (2) no mass of 
metal either below or at the side of 
the line joining tlio largo and small 
mirrors, to avoid currents from 
possible difference of tempera- r 
ture between the mass of 
metal and the surrounding 
air ; (3) an equatorial 
mounting capable of 
direction to any part 
of the visible hea- 
vens and of con- 
tinued observation 
past the meridian 
without reversal j 
(4) an efficient 
means of supporting 
the mirror without 
flexure; (5) driving 
clock ; circles to find 
or identify an object, 
and motions taken 

to eye end; (6) a _ 

mounting which Fla 30,— Common’s reflecting telescope, 

will give the greatest amount of steadiness with the least amount 
of friction. _ Fig. 30 is a section of the instrument in the plane 
of the meridian, DDi is a cast-iron hollow cylinder, accu- 
rately bored out, attached to a strong base block. D g is a cover 
bolted on the bottom of this cylinder, iu the centre of which is a 
tapering steel pin D s , which enters a corresponding hole in the 
bottom of the polar axis E, and serves as the lower pivot of 
1 Monthly Notices R.A.S., vol. xxxix. p, 884. 



the polar axis. The cylindrical part of the polar axis is accu- 
rately turned to a diameter one-eightli of an inch less than the outer 
cylinder, and the otherwise severe friction on the pin D 3 is relieved 
by filling in the space between D and E with mercury, so far as 
sufficient nearly to float the whole moviug part of the telescope. 

The upper elbow-shaped part of the polar axis E 2 is flanged and 
bolted to the lower part. In the section at right angles to that 
exhibited in fig. 30 this elbow-sliaped part is T-shaped, and the 
cross of the T is bored to receive the declination axis ; and, as 
the elbow puts the polar axis considerably out of balance, the 
T-shaped head is carried forward of the axial line about 1J inches, 
so that the whole weight of the telescope above just restores the 
balance. Two heavy weights X, X counterpoise the eye end F 
with the four braced tubes T, T which support it. B is the 
declination circle. It is impossible to describe this fine instrument 
adequately within our limits ; we mention as specially worthy of 
study the method of supporting the mirror and the eminently 
ingenious and practical form of the observatory, and refer the 
reader to Common’s illustrated account of the instrument in Mem. 

P.A.S., vol. xlvi. pp. 173-182. 

There is also an admirable mounting of type D designed by Lord Rosse’s 
Kosse for his 3-foot reflector at Birr Castle, described by him in 3-foot 
Phil. Trans., vol. clxxi. p. 153. The instrument is planned onmount- 
the broad lines of Lassell’s telescope (fig. 29), but the badly planned ing. 
and weak fork of the latter is replaced by a thoroughly rigid bent 
fork made of boiler plate a quarter of an inch thick, firmly riveted 
to angle iron of 2\ x 2^ x -nr inch scantling along each angle, the 
whole, as we have proved by trial, being exceedingly rigid. It 
would be an improvement to adopt Mr Common’s plan of putting 
the declination axis a little out of the line of prolongation of the 
polar axis, and thus dispense with the counter -weight ; and wo 
should prefer hollow steel tubes with push and pull bracing rather 
than the angle iron rods and bracing which form the tube. 

In the Proceedings of the Eoyal Dublin Society (vol. ii. p. 362) Type E. 
Grubb describes a “ siderostatic telescope,” which forms a good 
elementary example of type E. In fig. 31 TT is the tube of a tele- Grubb’s 
— scope of 4-inches aperture, which is mounted to rotato sidero- 
about its axis, the latter forming the polar axis. MM static 
is a plane mirror reflecting rays from a star S to the telescope, 
object-glass, so that its image can be viewed from the 
eye-piece at E. The star is retained in the field by 
the clock 0. Stars of different declination can be 
viewed by rotating the mirror on its axis G, and 
1 iu different hour angles by rotating the tube 
v upon its axis, The instrument in European 
‘ (latitudes cannot command a view of the 
heavens between the elevated pole and the 
zenith unless the distance OG is made 
exceedingly great ; oven then only a 
v limited range beyond the zenith is 
' v possible. Tlio instrument is pri- 
v marily intended for solar spectro- 
v scopy, and thus these draw- 
v backs do not apply. The 
resulting ad- 
s’ vantage is 
/ that the ob- 
/ server may bo 
'' in complete 
darkness and 
liis observa- 
tions are not 
interrupted by 
change of posi- 
tion. 

In Gomptes Loewy’s 
Ilcndus for the equator- 
year 1883, vol. ialcoudi. 



Fig, 31. — Grubb's siclerostatie telescope. 


xevi. pp. 735-741, M. Loewy gives an account of an instrument 
which he calls an “equatorial coude,” designed (1) to attain greater 
stability and so to measure larger angles than is generally possible 
with the ordinary equatorial ; (2) to enable a single astronomer to 
point the telescope and make observations in any part of the sky 
without changing liis position ; (3) to abolish the usual expensive 
dome, and to substitute a covered shed on wheels (which can be run 
back at pleasure), leaving the telescope in the open air, the observer 
alone being sheltered.^ These conditions are fulfilled in the manner 
shown in fig. 32. EP is the polar axis, rotating on bearings at E and 
R The object-glass is at 0, the eye-piece at E. There is a plane 
mirror at M, which reflects rays converging from the object-glass 
to the eye-piece at E. A second mirror In , placed at 45° to the 
optical axis of the object-glass, reflects rays from a star at the pole ; 
hut by rotating the box which contains this mirror on the axis of 
its supporting tube T a star of any declination can be observed, 
and by combining this motion with rotation of the polar axis the 
astronomer seated at E is able to view any object whatever in the 
visible heavens, except those situated between 10 11 and 12 h hour 
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angle. An hour circle attached to EP and a declination circle 
attached to the box containing the mirror N, both of which can be 
read or set from E, complete the essentials of the instrument. Its 
mechanical details present no great difficulty, and 
are most conveniently arranged. But we entertain 
\ grave doubts as to the practical value of the 
instrument, not on mechanical, but on optical 
grounds. There must be a certain loss of 
\ light from two additional reflexions ; but 
v \ that could be tolerated for the sake of 
\\ other advantages, provided that 
\ \ the mirrors could be made suffi- 
\ v \ ciently perfect optical planes. 
\ \ A few years ago it was very 

difficult to obtain an op- 
tically perfect plane 
6 inches in diameter, 
and having obtained 
it there remained the 
further difficulty of 
mounting it so that 
in all positions it 
should be free from 
flexure. By making 
the mirrors of silvered 



Fia. 82.— Loewy's coucl6 equatorial. 


glass, one-fourth of their diameter in thickness, MM. Henry have 
not only succeeded in mounting them with all necessary rigidity 
free from flexure but have given them optically true plane sur- 
faces, notwithstanding their large diameters, viz., 11 and 157 
inches. The present writer tested the equatorial coude on double 
stars at the Paris observatory in 1884, and his last doubts as to 
the practical value of the instrument were dispelled. He has never 
seen more perfect optical definition in any of the many telescopes 
he has employed, and certainly never measured a celestial object in 
such favourable conditions of physical comfort. The easy position 
of the observer, the convenient position of the handles for quick 
and slow motion, and the absolute rigidity of the mounting leave 
little to be desired. In. future instruments the object-glass will be 
placed outside the mirror N, so that both the silvered mirrors will 
be protected from exposure to the outer air, and probably will 
retain the brilliancy of their surfaces for a long period. 


Adjustment of the Equatorial. 

Let us take the usual case, that of an equatorial of type C. (1) 
By means of an azimuth compass, or, better, by the shadow of a 
plumb line at apparent noon, lay down a meridian line on the upper 
surface of the stone pier, or other foundation, previously built for the 
instrument. (2) Employ this meridian line to set up the instrument 
and with it the polar axis approximately in the azimuth of the 
meridian, which can be tested by stretching a wire through the 
centres of the bearings of the polar axis, and dropping a plumb 
line from the extremities of the wire upon the meridian line. If 
this is carefully done when the azimuth adjustment is near the 
middle of its range all desirable accuracy in this preliminary de- 
sideratum will be secured. (3) Place the polar axis approximately 
at the altitude of the pole. This is very easily done for an instru- 
ment in which the polar axis is cylindrical or is encased in a box 
with an upper side parallel to that axis (as in Grubb’s or Cooke’s 
equatorials). Prepare a right-angled triangle of wood of which 
the acute angles represent the latitude and co-latitude of the place. 
Lay the hypothenuse of this triangle upon the line of the instru- 
ment parallel to the polar axis (or the wire. of operation 2) with the 
angle equal to the co-latitude next to the elevated pole, and change 
the inclination of the polar axis till a mason’s level placed on the 
side of the triangle opposite to the angle of the latitude shows the 
side in question to be horizontal. (4) Adjust the movable micro- 
meter web to coincidence with the axis of the position circle by bi- 
secting the image of a distant object and reading the number, of 
revolutions or fractions of a revolution at two different readings of 
the position circle 180° apart. The mean of these two readings is 
the reading for coincidence with the axis of the position circle. 
Set the micrometer to this mean. (5) Adjust the polar axis more 
exactly to the required altitude as follows. Point the telescope to 
a well-known star not far from the equator and near the meridian, 
and turn the position circle so that the image of the star by the 
diurnal motion runs along the web. Read the declination circle. 
How reverse the telescope to the other side of the polar axis and 
bisect the same star again, and again read the declination circle. 
The mean of the two readings is the star’s instrumental apparent 
declination ; the difference of the two readings is twice the index 
error. To eliminate this latter it is only necessary to shift the 
vernier of the declination circle by the screws provided for the 
purpose, without unclamping in declination, till the circle reads 
the star’s instrumental apparent declination. This being done, 
select another star near the meridian and compute its apparent 
declination (allowing for refraction). Set the telescope to this com- 
puted reading and clamp in declination ; then cause an assistant to 


change the altitude of the polar axis (by the screw for the purpose) 
till the star is bisected by the micrometer wire. (6) Select any 
convenient known star about six hours from the meridian ; compute 
its apparent decimation (allowing for refraction) ; and set the tele- 
scope to this reading in declination. Cause the assistant to turn the 
slow motion in azimuth till the image of the star is bisected by the 
micrometer web. (7) Repeat operation 5 and make final corrections 
if necessary. (8) Repeat operation 6 with stars both east and west 
of the meridian, and readjust azimuth if necessary. (9) Turn the 
position circle of the micrometer 90° ; place the declination axis 
nearly horizontal ; clamp the telescope in right ascension ; and ob- 
serve the time of transit of a known star across the web of the 
micrometer. Compute the true hour angle of the star from the 
known error of the micrometer and the star’s right ascension, and 
set the vernier so that the hour circle shall read the computed 
hour angle. By these means, with a previously prepared pro- 
gramme, the miter has frequently completely adjusted ail equa- 
torial in less than an hour, so far as operations 4 to 9 w r ere concerned. 

There still remain two instrumental errors of the stand. (1) 
The line joining the optical centre of the lens with the axis of 
rotation of the position circle may not he at right angles to the 
declination axis. (2) The declination axis may not be at right 
angles to the polar axis. In modern equatorials it is usual to 
leave these adjustments to the maker, as to leave them to the 
astronomer would be incompatible with the greatest stability of the 
instrument. In a good instrument these errors will certainly ho 
extremely small and have no influence on its efficiency for practical 
purposes. The methods for determining their amount are given in 
most works on practical astronomy. 1 

There remain two important optical adj ustments which must he 
very carefully attended to, viz., the centring of the lenses of the 
object-glass relative to each other and the centring of the axis of the 
object-glass relative to that of the eye-piece. The former consists 
in placing the lenses of the object-glass so that the centres of curva- 
ture of their surfaces shall lie in one straight line, which line is 
the axis of the object-glass. This operation is so delicate and 
requires such special experience and skill that it should be left to 
the maker of the object-glass, 
adjustment was given by t 


An elegant method of testing this 



Wollaston in Phil. Trans', 

1822, p. 32. If the object- 
glass itself is perfectly 
centred, the test of the 
centring of its axis with 
that of the eye-piece is very 

easy : ; are the diffraction rings " 83 p . M 

winch surround the image of ° 

a bright star shown as in fig. 33, or is there flare, that is, are the 
rings extended on one side as in fig. 84 ? If the latter is the case, 
that side of the object-glass towards which the flare is directed is 
too far from the eye-piece, and should be brought 
towards it by the appropriate screws or other 
means provided by the maker. In a good object- 
glass perfectly centred, on a night of steady de- 
finition, a bright star in focus should appear as 
in fig. 33. Fig. 85, 

A useful apparatus for the adjustment of cen- eS a 
tring is a small telescope (fig. 35) whose axis is in •#— 
the centre of and at right angles to a flat piece of 
brass in the shape of an equilateral triangle fitted 
with screws at the three angles. To use this in- 
strument, place the points of the screws on the 
object-glass as in fig. 36, so that two angles of the 
triangle are in contact with the inner edge of the 
cell of the object-glass, and adjust 
the screw a so that the cross-wires 
in the common focus of the object- 
glass and eye -piece of the small 
telescope coincide with the image 
of the cross -wires of the micro- 
meter of the telescope which mark 1 
the axis of rotation of the position 
circle. Now, keeping the same 
angles of the brass triangle in con- 
tact with the cell, move the small 


centring telescope round the cir- 
cumference of the object-glass and 



note where there is the greatest de- 
parture from coincidence. Correct p EGSt 35, 33 . —Apparatus for acljust- 
tbis departure half by the screw a ment of centring in a small telescope, 
of the small centring telescope and 

half by the centring screws of the object-glass. The adjustment 
is perfect when the centring telescope can be moved round the 
whole periphery of the object-glass in the above manner whilst its 
cross-wires continue to bisect the cross-wires of the micrometer of 


1 Chauvenet, Practical and Spherical Astronomy, vol. ii. pp. 879-380 ; Brunnow, 
Spherical Astronomy, p. 4A5 ; and Loomis, Practical Astronomy, pp. 28-32. 

' XXIII. — 20 


Driving 

clock 


154 TEL- 

the telescope. If after this adjustment has been peifected the dif- 
fraction lings aie still not circular lound the images of stars, the 
fault is m tlic centring of the lenses of the object-glass with respect 
to each other, and the object-glass should be sent to the maker fin 
lectification. 

Divomg {flock 

The means employed to cause an equatonal telescope to follow 
the diurnal motion of a stai obviously must not lesemble the 
intermittent motion of an oidinaiy clock Numerous devices 
have been c outlived foi 
producing umfoim mo- 
tion But the limits of 
tins aiticle will only 
allow us to lefei briefly 
to a few of those most 
commonly in use Fig 
37 repiescnts Fiaun- 
hofei’s governor On 
its axis 0 is a pinion 
duven by a tiain of 
wheels The axis canies 
an arm BB, at the ex- 
tremities of which, at- 
tached by spungs 
aie the weights D, D' 

When these weights ac- 
quire a ceitam velocity 
of lotation the centri- 
fugal foice IS sufficient Fig 87 — Fiaunliofei’s governor 

to cause the weights to fly out and nib against the inside of the 
cylinder AA, and their velocity is checked. Instead of a cylinder, 
the balls may rub against the inside of a hollow cone, and by laismg 
or lowering the axis 0 the contact of the weights with the cone may 
ho made to take place when the balls have slightly greater or less 



velocity, and thus the rate of the clock is regulated A much 
hotter aruuigoment is a modification of Watt’s governor, employed 
by Giuhb and Cooke The governor balls g, g (fig. 38) repose on 
the points h, h of the arm KK till they reach their normal velocity, 
when they fly oulwaids and bring tlio point S (tipped with leather) 
into contact with the friction plato p These clocks are simple 
in construction and act very well Newcomb m the Washington 
equatorial has employed a long suspended conical pendulum ; when 
tins pendulum m the least exceeds its normal velocity (that is, its 


TELES PH ORUS, bisliop of Rome from about 128 till 
about 137, succeeded. Sixtus I. and was followed by 
ITyginus Eusebius in liis History gives the date of the 
maityrdom of Telespliorus as the first year of Antoninus 
Pius (138) and m his Chronicle as the eighteenth yoar of 
Hadiian (135) 

TELFORD, Thomas (1757-1834), civil engineer, was 
tho son of a shepherd m Eskdale, Dumfriesshire, and was 
bom in the valley of the Megget, 9th August 1757. From 
early childhood he was employed as a herd, occasionally 
attending the parish school of Westerkirk, where his 
quickness and diligence helped to make np for his lack 
of opportunity. On being apprenticed, at the age of 
fifteen, to a stone mason at Langholm, he found leisure 
not only to gam an acquaintance with Latin, French, and 
German, but to gratify his literary tastes by a wide variety 
of reading. In his early manhood he was much given to 
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normal depaituie from the vertical) it establishes an electrical con- 
tact which, brings friction to bear, and thus reduces the power 
applied to the pendulum There is occasional tendency to elliptical 
motion, and the clock is otheiwise tioublesome In the Repsolds’ 
duvmg clock of the 30-mch Pulkowa refiactoi the conical pendulum 
is leveised, being a heavy weight at the top of a vertical steel rod, 
kept m conical rotation by a pm at its upper end, which enters a 
slot in a revolving aim The lod is m fact a spung of such a foim 
as to cause the revolutions to be nearly oi perfectly isochronous 
whatevei the angle of the cone of motion , the clock is theiefoie, 
within limits, independent of the power applied to it oi the foice 
to he oveicome 

Many forms of ail -fans have been suggested ; piobably the best is 
the modification of Foucault’s pioposed by Iiilger (see Monthly 
Notices R A.S , vol xlvi p 155), 
which is shown in fig 39 E is 
the axis of rotation , C and D aie 
fans that aie pulled towaids the 
spindle E by chionometei springs 
m the boxes A and B The fans 
fly out symmetucally when the 
velocity exceeds 25 oi 30 revolu- 
tions per second ; the mci eased 
lesistanee of the air thus pio- 
duced checks the velocity of 10 - 
tation By means of the small 
weights W, W attached to aims 
on the fans Hilgei states that it 
is possible to adjust this govemoi 
so that it shall even lose by an 
mciease of the driving weight 

Foi the most lofined woik none 
of these governors can bo said to 
be perfect , none would bo even 
toleiable as a clock foi astrono- 
mical time-keeping pm poses It 
is possible that the elaborate 
Greenwich duvmg clock may give 
better results, but its construc- 
tion is too complicated to be fic- 
quently repeated (see, for a de- 
scription of it, the Gieenwuch 
Observations for 1868) The only 
way m which ncaily peifect uni- 
form motion can be leahzed is to 
control it in some way from a 
swinging pendulum. Tins is done 
in Bond’s spung governor 1 and by Gi ubb, tho latter employing tho 
aim of a remontoir tram connected with a dead-beat escaxieinent to 
bung friction to boat on a i evolving plate connected with the axis 
of Ills goveinor (see fig. 38) The best existing duvmg clock is 
piobably that at Lord Crawford’s obseivatory at Dun Edit 2 An 
account of its performance is given by Di Copeland m Via kl- 
jahrsschr astron ffescllsch , 16 Jalirg , p 305. In tins clock gam 
of a liundiodth of a second, or oven less, liitioduces increased fac- 
tion on tho revolving disk during the next second, or until the 

in has been corrected. A still inoio perfect clock could piobably 
made on a similar plan by abolishing the clock weight and 
making tha origin of power an electromotor, the current being cut 
off m a way similar to that in the Dun Edit clock if tho clock of 
continuous motion gets m advance of tlio ordinary clock. 

Foi information on cloclcw'oik of equatorials and telescope mount- 
ings geneially, see Konlcoly’s JPractische Anlcitung zur Anatoli any 
| astron. Beobachtungcn (D. GI.) 


the writing of verse, a poem of somo length on Eskdale 
appealed m 1784 m the Poetical Museum , published at 
Hawick ; under the signature of “ Eskdale Tam " ho con- 
tributed verses to Ruddiman’s Weekly Mayanne ; and ho 
addressed an epistle in rhyme to Burns, which was 
published m Curue’s Life of the poet. But these poetical 
effusions were of comparatively little value. In 1780 
Telford went to Edinburgh, wheio he was employed in 
the erection of houses in the “new" town, and occupied 
much of his sparo time m learning architectural drawing 
Two years later he pioceeded to London, finding employ- 
ment m the erection of Somerset House. Having in 1784 
superintended the election of a house for the commissioner 
at Portsmouth dockyard, he next repaired the castle of 

1 BWkoly, JPractische Anleitung zur Anstellung ash on Beobachl- 
wt gen, Brunswick, 1883. 
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Sn W Pulteney, membei foi Shrewsbury, who conceived 
such a high opinion of his talents that he got him made 
surveyor of public works for the county of Salop His 
eaihest bridge was that across the Severn at Montfoid, 
finished m 1792 In the following year he was appointed 
engineer of the Ellesmeie Canal, which led to his being 
employed for the chief canals subsequently constructed m 
Gieat Britain, including the Caledonian (1804), the Glou- 
cester and Berkeley (1818), the Giand Tiunk (1822), the j 
Macclesfield (1824), and the Birmingham and Liveipool 
Junction (1825) He was consulted m 1806 by the king 
of Sweden, regarding the construction of the Gotha Canal 
between Lake Wener and the Baltic, and, his plans having 
been adopted, he visited the countiy m 1810 to superintend 
some of the more important excavations In 1803 he 
had been appointed engineer for the construction of 920 
miles of loads m the Highlands of Scotland, a great part 
tlnougli very difficult country Of the numerous budges 
built m this line of roads mention may be specially made 
of that across the Tay at Dunkeld. Subsequently he 
perfected the load communication between London and 
Scotland and the northern towns of England An under- 
taking of equal magnitude and importance with that m 
tlie Highlands of Scotland was a system of roads through 
the more inaccessible paits of Wales, which involved the 
erection of the magnificent suspension bridge across the 
Menai Straits, begun m 1820, and the Conway budge, be- 
gun m 1822. For the Austuan Government Telford built 
the Polish road from Warsaw to Brest While the fame of 
Telford rests chiefly on his road and canal engineering, 
and the election of the numerous budges and aqueducts 
which this involved, he also did good woik m haiboui 
construction In 1790 he was employed by the British 
Fishery Society to inspect the hai hours on the north-east 
coast of Scotland j and, besides constructing the important 
fishing harbour at Pulteneytown, Wick, he greatly improved 
those at the other principal fishing stations His import- 
ant works of this kind were, however, his improvement of 
the harbours at Aberdeen and Dundee, and the construc- 
tion of the St Katherine’s docks at London In 1828-30 
he drained the north level of the eastern Fen district, an 
area of 48,000 acres. The erection of the Dean Bridge, 
Edinburgh, and of the Broomielaw Bridge, Glasgow, and 
the improvement (1833-34) of Dover harbour were the 
principal achievements of his later years He died on 2d 
September 1834, and was buried m Westminster Abbey 
Tel foul was novel mamed Foi twenty-one yeais ho lived at 
the Salopian colfee house, afterwards the Ship Hotel, Oliaung 
Ci oss He was a fellow of tlie Royal Societies of London and of 
Edinburgh, and was annually elected piosident of the Institution 
of Civil Engineers fiom its commencement He received the 
Swedish order of knighthood “ of Gustavus Yasa ” 

See Telford's Memoir*, wirtten by himself and edited by John Rickman 
(1838) , also Smilos’s Lives of the Eng-mean 

TELL The story of William Tell's skill m shooting 
at and striking the apple which had been placed on the 
head of his little son by order of Gessler, the tyrannical 
Austrian bailiff of Uri, is so closely bound up with the 
legendaiy history of the origin of the Swiss Confederation 
that they must be consideied together. Both appear first 
m the 15 th century, probably as results of the war for 
the Toggenburg inheritance (1436-50) \ for the intense 
hatred of Austria, greatly increased by her support of the 
claims of Zurich, favoured the circulation of stories which 
assumed that Swiss freedom was of immemorial antiquity, 
while, as the war was largely a struggle between the civic 
and rural elements in the Confederation, the notion that 
the (rural) Scliwyzers were of Scandinavian descent at once 
separated them from and raised them above the German 
inhabitants of the towns 

The Tell story is first found in a ballad the first nine 
stanzas of which (containing the story) were certainly 
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written befoie 1474 There is no mention made of the 
names of the bailiff oi of his master, or of the hat placed 
on a pole Tell is called “the first Confederate,” and his 
feat is tieated as the real and only reason why the Con- 
federation was formed and the tyiants driven out of the 
laud It is piohably to this ballad that Melchioi Buss of 
Lucerne (who began his Ghiomcle m 1482) refers when, 
m his account (fiom Justmgei) of the evil deeds of the 
bailiffs m the Forest districts, he excuses himself fiom giv- 
ing the story He goes on to narrate how Tell, irritated 
by his treatment, stiriecl up his fnends against the governor, 
who seized and hound him and was conveying him by boat 
to his castle on the Lake of Lucerne, when a storm arose, 
and Tell, by reason of his great bodily stiength, was, after 
being unbound, given charge of the rudder on his promise 
to bung the boat safely to land. He steers it towards a 
shelf of rock, called in Buss’s time Tell's Platte, springs on 
shore, shoots the bailiff dead with his crossbow, and goes 
back to Tin, where he stirs up the great strrfe which 
ended m the battle of Morgarten In these two accounts, 
which form the basis of the Un veision of the ongm of 
the Confederation, it is Tell and Tell only who is the actor 
and the leader We first hear of the cruelties of Austrian 
bailiffs m the Forest districts m the Bernese Chronicle of 
Conrad Justmger (1420) No names or details are given, 
and the dates are diffeient m the two lecensions of the 
Chronicle as “olden days befoie Bern was founded” (i e , 
before 1191) and 1260 Several details, but only one 
name, are added m the JDe JSfobihtate et Rusticitate Dialogue 
(cap 33) of Felix Hemmerlm, a canon of Zuuch, who 
wiote it after 1451 and before 1454 , m this last year he 
was impii&oned by the Schwyzers, whom he had repeatedly 
insulted and attacked m his books According to him, 
the men of Scliwyz and of Unterwalden were the first to 
rise, those of Un following suit much later. But neither 
Justmger nor Hemmerlin makes any allusion to Tell or his 
feat. 

The Tell story and the “ atrocities ” story are first found 
combined in a MS known as the White Booh of Satnen 
They are contained m a short chronicle written between 
1467 and 1476, probably about 1470, and based on oral 
tradition Many details are given of the oppressions of 
the bailiffs . we hear of Gessler, of the meeting of Stou- 
pacher of Schwyz, Furst of Un, and a man of Nidwald at 
the Ruth, — m fact, the usual version of the legend To 
give an instance of tyranny m Un, the author tells us the 
stoiy of the refusal of “ der Thall ” to do reverence to tlie 
hat placed on a pole, of Ins feat of skill, and of his shoot- 
ing the bailiff, Gessler, from behind a bush m the “hollow 
way ” near Kussnacht Tell is represented as being one of 
those who swore at the Ruth to drive out the oppiessors , 
but the narrative of his doings is merely one incident m 
the general movement which began quite independently 
of Tom The chronology is very confused, but the events 
are placed after Rudolph’s election to the empire m 1273 
This is the only account in which Tell is called “ der 
Thall,” which name he himself explains by saying, “If I 
were sharp (witzig) I should be called something else and 
not der Tall,” i.e., the simpleton or slow-witted man 
The only other known instances of the Uri version of 
the legend relating to the origin of the Confederation 
are the Latin hexameters of Glareanus (1515), m which 
Tell is comjiared to Brutus as “assertor patnae, vmdex 
ultorque tyxannum,” and the Urnerspiel (composed m 
1511-12), a play acted in Un, in which Russ’s version is 
followed, though the bailiff, who is unnamed, but announces 
that he has been sent by Albert of Austria, is slam m the 
“hollow way.” Tell is the chief of the Rutli leaguers, and 
it is his deed which is the immediate occasion of the rising 
against the oppressors, which is dated m 1296 Mutius 
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(1540) is the latest ■writer who, m his description of the 
ongm of the Confedeiation, does not mention Tell and his 
act The two stones are now firmly bound together , the 
veision contained m the White Booh is the accepted one, 
though small additions in names and dates are often made 

The task of filling up gaps, smoothing away incon- 
sistencies, rounding off the tale, was accomplished by Giles 
Tschudi (q v ), whose recension was adopted, with a few 
alterations, by Yon Mullei m Ins History of the Confedera- 
tion (1780) In the final lecension of Tscliudr’s Chronicle 
(1734-36), -which, however, differs m many particular 
fiom the original diaft still preserved at Zmich, we are 
told how Albeit of Austria, with the view of depnving the 
Forest lands of their ancient freedom, sent bailiffs (among 
them Gessler) to Uri and Schwyz, who committed many 
tyrannical acts, so that finally on 8th November 1307, at 
tlio It utli, Werner von Stauffacher of Schwyz, Walter 
Fuist of Uii, Arnold von Melchthal m Unterwalden, each 
with ten companions, among whom was William Tell, re- 
solved on a rising to expel the oppressors, which was fixed 
foi New Yeai’s day 1308 A few days latei (November 
18) the Tell incident takes place (described according to 
the White Booh version), and oil the appointed date the 
geneial using Tschudi thus finally settled the date, 
which had before vaned from 1260 to 1334. He utterly 
distorts the leal historical relations of the Three Lands, 
though lie brings in many real histoncal names, their owners 
being made to perfoim historically impossible acts, and in- 
troduces many small additions and corrections mto the story 
as he had received it In particular, whilom his first diaft 
he speaks of the bailiff as Gryssler — the usual name up 
to his tune, except m the White Booh and m StumpfFs 
Chronicle of 1548 — m his final recension ho calls him 
Gessler, knowing that this was a leal name Later wnteis 
added a few more paiticulars, — that Toll lived at Burglen 
and fought at Moigarten (1598), that he was the son-in- 
law of Fuist and had two sons (eaily 18th century), &c 
Johannes von Muller gave a vivid description of tlio oath 
at the Rutli by the three (Tell not being counted m), and 
thiew Tbchudfs version into a liteiaiy form, adding one 
or two names and adopting that of Hermann for Gesslei, 
calling him of “ Bruneck.” (Schiller’s play gave the tale a 
woild-wido renown. 

The story was, on the ground of want of evidence, 
regarded as suspicious by Giulliman in a private letter of 
1607, and doubts were expiessed by the brothers Iselin 
(1727 and 1754) and by Yoltaire (1754), but it was not 
till 1760 that tlio legend was definitely attacked, on the 
ground of its similarity to tlio story of Tokko (see below), 
in an anonymous pamphlet by Freudcnborgor, a Bernese 
pastor. This caused groat stir j it was publicly burnt by 
order of the Government of XJn, and many more or less 
forged proofs and documents were produced in favour of 
Tell. The researches of J. E Kopp 1 first cleared up the 
real oaily history of tlie league, and overthrew the legends 
of tlio White Booh and Tschudi. Since then many writers 
have worked in tlio same direction Vischer (1867) has 
carefully traced out the successive stops in the growth of 
the legend, and Bocliholz (1877) has worked out the real 
lusloiy of Gessler as shown m authentic documents. The 
general result lias been to show that a mythological marks- 
man and an impossible bailiff bearing the name of a leal 
family have been joined with confused and distorted re- 
miniscences of tho events of 1245-47, in which the names 
of many real persons have been inserted and many un- 
autlienticated acts attributed to them. 

Tho stoiy of tho skilful marksman ivlio succeeds in stinking some 
small object placed on tho head of a man or child is vciy widely 

1 Documents for the History of the Federal Alliances , 1835 and 
1851, ancl his History, part il , 1847. 
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spiead we find it m Denmaik (Tolcko), Nonvay (two veisions), 
Iceland, Holstein, oil the Rhine, and m England ( 'William of 
Cloudesley) How it came to be localized m Uri we do not know , 
possibly, thiough the stoiy of the Scandinavian colonization of 
Schwyz, the tale was fitted to some leal local heio 

The alleged pioofs of the existence of a leal William Tell in Un 
in the 14th centmy bieak down hopelessly (1) The entiics m 
the paush legisteis aie foiged (2) As to the Tell chapels — (c/) 
that in the “hollow way’ 3 ueai Kussnaclit was not known to 
Melclnoi Russ and is fiist mentioned by Tschudi (1570) (b) That 

on Tell’s Platte is also fiist mentioned m Tschudi The document 
which alleges that the chapel was built by older of a “ lands - 
gemeinde” held m 1388, at which 114 men weie piesent who had 
been peisonally acquainted with Tell, was never lieai d of till 1759 
The pioecssion m boats to the place wlieie the chapel stands may 
be veiy old, but is not connected with Tell till about 1582 (c) 

The chapel at Buiglen is known to have been founded m 1582 
Othei documents and statements in suppoit of the Tell stoiy have 
even less claim to credit It has been pointed out above that with 
two exceptions the bailiff is always called Giysslei oi Gusslei, and 
it was Tschudi -who populanzed the name of Gesslei, though 
Gusslor oeeuis as late at 1765 Now Gesslei is the name of a ioal 
family, the lustoiy of vducli fiom 1250 to 1513 lias been woikcd 
out by Rocliholz, who shows m detail that no membei evci played 
the pait attubuted to the bailiff m the legend, oi could have clone 
so, and that the Gessleis could not have owned or dwelt at the 
castle of Kussnaclit , not could they have been called Yon Biuucek 

In tlie Ui net spiel the name of the bailiff's scivant who guaidcd 
the baton the polo is given as ITemtz Vogely, and we know that 
Fnedricli Yogeli w r as the name of one of the chief militaiy odieeis 
of Petei von Hagenbach, who fiom 1469 to 1474 admmisteied ful 
Cliailes the Bold, duke of Buigundy, tlio lands (Alsace, &c ) pledged 
to linn by Sigisinuud of Hapsbuig Now ITagenbach is known to 
have committed many cruelties like those attubuted to tho bailiffs 
m. the legeud, and it has been plausibly coiyectuicd that Ins case 
lias really given use to these stones, especially when wc find that 
the Conletloi ates had a hand m Ins capture and execution, tliat 
in a document of 1358 ITagenbachs and Gessleis appeal side by 
side as witnesses, and that the Ilagenbachs had fiequont lians- 
actions with tlio ITapsbuigs and then vassals 
Among tlio vast munbei of books and pamphlets on tlio Tell stoiy, tho two 
most to he icooinniondctl aie W Visolun, Die Snqc i on (la JhJi nung dt i IFuliU 
stuttc, Lcipsie, 18o7, and E L Rochliol/, Tell und Gesslei, with a volume of 
documents 1200-151-3, Ileilhionn, 1877 Convenient summaiios ol tlio con- 
lioveisy will ho found m any modem hook on Swiss lnsVny, and moie pai lien 
laily m G von Wys% Ueber d Gcseh d dm Lauda — Ui i, hihu'yz, u Untut maiden 
— m den Jalnen 1X13-1316, Zuiich, 1858, Alf Iluhei, Die II uldstattc bis an 
fisten Deqiundnnq ihi a liulgcnassenschuft , mit unci n Anhunqe liber die gesihu M- 
luJie Stellimg ile s ll r ilh Tell, Innsluuclc, 1801 , Alhwt Billiet, Lcs Onqme s dt la 
Uonfnlaation Suisse, Histone et Lugende, Geneva, IShO (W ABC) 

TELLER, Wilhelm Abraham (1734-1804), was tlio 
son of tlio Leipsic clergyman, Romanus Tellci, who edited 
the earlier volumes of the Enc/hsehes Bihehoerh (m 19 voJs , 
1749-70), an adaptation for German leaders of tho exo- 
gctical works of Willet, Ainsworth, Patrick, Poole, Henry, 
and others. Teller was born at Leipsic on 9 th January 
1734, and studied philosophy and theology in the uni- 
versity there Amongst the men whoso influence mainly 
determined Ms theological position and line of woik was 
J A. Ernesti. His writings present rationalism m its 
course of development from Biblical supernaturalism to 
the borders of doistical naturalism His first learned pro- 
duction was a Latin translation of Kenmcott’s Dissertation 
on the State of the Printed Ilehreto Text of the Old Testament 
(1756), which was followed tho next year by an essay 
m which ho expounded his own cutical principles. In 
1761 he was appointed pastor and piofessor of theology 
m tho university of Helmstadt. Hero ho pursued lus ex- 
egetical, theological, and historical researches, tho results 
of which appeared m Ins Lehrluch des christhchen Glaubem 
(1764) This work threw the entire theological world 
into commotion, as much by the novelty of its method as 
by the heterodoxy of its matter, and more by its omissions 
than by its positive teaching, though everywhere the 
author seeks to put theological doctrines in a decidedly 
modern form In consequence of the storm of indignation 
the book provoked, Teller eagerly accepted an invitation 
from the Prussian cultus minister to the post of prebendary 
of Koln on the Spree, with a seat in the Berlin consistoiy 
(1767). Here he found himself in the company of the 
rationalistic theologians of Prussia — Sack, Spalding, and 
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otliers — and became one of tlie leaders of the rationalistic 
party, and one of the chief contnbutois to Nicolai’s AUge- 
meme Deutsche Bibliotheic Teller "was not long in making 
use of his fieer position m Berlin In 1772 appeared the 
most populai of his books, Worterbuch zum Keuen Testa- 
ment (6th ed , 1805) The object of this woik is to lecast 
the language and. ideas of the New Testament and give 
them the form of 18th-centuiy lllumimsm. Thus Heb 
xm 8 signifies the permanence of Christ’s teaching, and, as 
the New Testament has no word for Christianity, “Chust ” 
may mean sometimes His peison and at others His doctune 
oi the Christian leligion , Col 1 15 signifies the pi lonty of 
Christ to all othei Chustians By this lexicon Teller had 
put himself amongst the most advanced rationalists, and 
lus opponents chaiged him with the design of overthrowing 
positive Christianity altogether The edict of Wollner 
(1788), and Teller’s manly action as consistonalrath m de- 
fiance of it, led the Piussian Government to pass upon him 
the sentence of suspension for three months, with forfeiture 
of his stipend He was not, however, to be moved by 
such means, and (1792) issued his work Die Religion dei 
Vollhommeneren, an exposition of his theological position, 
in -which lie advocated at length the idea, subsequently 
often urged, of “ the perfectibility of Christianity,” — that 
is, of the ultimate transformation of Chustianity into a 
scheme of simple morality, with a complete l ejection of 
all specifically Christian ideas and methods This book 
represents the culminating point of German lllumimsm, 
and is separated by a long piocess of development fiom 
the authoi’s Lehi bitch Tellei died on 9th Decembei 1S04 
In addition to the above works he wrote Anleitung zui 
Religion uberkaupt wid mm Allgememen cles Chnstenthums 
msbesondeie (1792), and, besides Ins contributions to the 
Allgemeiiie Deutsche Bibhothe) l, he edited a popular and 
practically useful Mag aim fur Piediger (1792-1801) 

See Gass, Gcsc7ac7it,e dor protcstantischen Dogmatic, iv pp 206- 
222, Tholuck, ait f * Tellei,” m Herzog Plitt’s JtaalcncyLl , I) or mg, 
Deutsche Kanzclvedner dcs ISten und IDtcn Ja7ir7i , p 506 sq , 
Pussy, Causes of the Lato nationalistic Character of German 
T7icology (1828), p 150 

TELLEZ, Gabriel (c. 1570-1648), Spanish dramatist, 
better known as Tmso de Molina (his nom deplume)^ was 
bom about the year 1570, and about 1613 entered the 
order of the Biothers of Charity at Toledo In 1645 he 
became pnor of the monastery of the order at Sona, 
wheie he died m 1648 

His dramatic -svoiks aie said to have numbered nearly 300, but of 
those only a small propoition aie now extant A selection of the 
best of them was edited by Haitzenbnsch in. 1839-42 (Madud, 12 
vols ) See Drama, vol vn p 421, and Spanish Literature, 
vol. xxn p 359 

TEL LI C HEER I, a seaport town of India, m Malabar 
district of Madras, situated in 11° 44' 53" N lat and 
75° 31' 38" E. long It is a healthy and picturesque 
town, built upon a group of wooded hills running down 
to the sea, and is piotected by a natural bieakwater of 
rock The town with its suburbs occupies about 5 square 
miles, and was at one time defended by a strong mud wall 
The citadel or castle still stands to the north of the town 
The East India Company established a factory here m 1683 
for the pepper and cardamom trade. For two years 
(1780-82) the town withstood a siege by Hyder’s general 
Sard&r KMn, and in the subsequent wars with Mysore 
Tellicherri was the base of operations for the ascent of 
the Ghdts from the west coast. In 1881 the population 
was 26,410 

TELLUEIUM. See Selenium and Tellurium. 

TELPHERAGE See Traction 

TEMESV-A.il, a royal free city and capital of the county 
of Temes, is the chief town of south-eastern Hungary It 
lies on the navigable B6ga Canal and the river B6ga, m 
45° 47' 3ST- lat. and 21° 14' E long. The inner town is 
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fortified and separated from the subuibs by a glacis, now 
paitly converted into a park Temesvar is the seat of the 
Roman Catholic bishop of Csandd and of a Gieek bishop, 
as also of several Government departments of gieat lm- 
poitance, and of one of the fifteen army coips of the 
Austnan-Hunganan army The majority of the inhabit- 
ants follow industrial and commercial pursuits, and cany 
on a brisk tiade m giam, flour, spmts, flints, flax, and 
hemp with the neighbounng distucts and with Romnama 
and Servia, by means of the Ai ad - Tern es var and the 
Austrian-Hnnganan State Railways, as well as by the Bega 
Canal and by road The town possesses many chantable 
and educational establishments, and is a favounte place 
of lesidence on account of its neatness and cleanliness It 
has been lighted by electneity since 1883 Among the build- 
ings specially worthy of notice are some fine old chinches, 
a new theatie, and a synagogue m the Byzantine style 
Temesv&r played an important pait m the Turkish wars and 
m that of 1848-49 The population was 37,500 m 1886 
TEMMINCK, Konrad Jacob (1778-1857), keeper of 
the Leyden museum of natural history, was especially 
distinguished as an ornithologist, and was the author of 
many magnificently illustrated systematic works See 
Ornithology, vol xvm p 11 sq. 

TEMPE Sec Thessaly 

TEMPERA, or Distemper , 1 is a method of painting in 
which solid pigments aie employed, mixed with a water 
medium 2 m -which some land of gum or gelatinous sub- 
stance is dissolved to prevent the colours from scaling off 
Tempeia is called in Italy “ fiesco a secco,” as distinguished 
fiom “fiesco buono,” or true fresco, painted on fleshly 
laid patches of stucco The peculiarities of true fresco 
aie described m vol ix. p 769 sq The disadvantages 
of tempera painting are that it will not bear exposuie to 
the weathei , the pigments merely he on the surface and 
do not sink mto the stucco, as is the case with tiue fresco 
pigments, moreover, the medium used, being soluble m 
water, will not stand the lam Its advantages are that 
the painter can woik at leisure, and can also transfei or 
sketch his whole design on the dry finished surface , while 
m fresco work each poition of the design is hidden piece- 
meal as each new patch of stucco is applied (see Raphael, 
vol xx p 279) Another important point is that a fai 
greater variety of pigments can be used m tempera paint- 
ing, as they are not subjected to the caustic action of wet 
hme Lastly, tempera painting can be applied to any 
substance, such as dry plaster, wood, stone, tenacotta,^ 
vellum, and papei 3 Various media have been used for 
tempeia work, such as the glutinous sap of the fig and 
other trees, various gums which are soluble in water, and 
size made by boiling down fish-bones, parchment, and 
animals 5 hoofs In more recent times a mixture of egg 
and vinegar has been found to make a good medium, 
especially when it is de&nable to apply the colours m 
considerable body oi impasto Painting m tempera is 
probably the oldest method of all, and was used in ancient 
Egypt very largely, as can be seen by an examination of 
the many existing examples on papyrus or wood and stone 
thinly coated with a skm of fine plaster (gesso) Other 
ancient examples have been found in Babylon and Nineveh, 
and for internal work it appears to have been much em- 
ployed by the Greeks To some extent tempera was used 
by the Romans, though in most cases a combination of 
fresco and encaustic (hot wax) was employed for their 
mural decoration (see vol xvii. p 42). 

1 For some account of tempera painting m classical and mediaeval 
times, see Mural Decoration, vol xvu pp 39-47 

2 Hence it used to be called “ water- work ” , see Shakespeare, lien 
IV , part n , act u sc 1 

3 Miniatures and illuminated letters m mediaeval MSS were painted 
with very finely ground colours mixed with a tempera medium 
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In mediaeval times, from the 6tli centrny m the 
Byzantium of Justinian down to the 14tli century, most 
painting, whether on walls or panels, was executed m 
tempera, though in many cases it appears to have been the 
custom to put in the colouied giouncl m true fresco, and, 
when that was cliy, paint on it the complete picture with a 
tempera medium This was the method used in the Byzan- 
tine wall-paintings m the chinches of Thessalomca, Mount 
Atlios, and elsewhere A similar practice existed in Eng- 
land and other northern countries, 1 as in the veiy complete 
series of paintings on the walls and vault of the chancel 
of Kempley chuicli, Gloncestershne, dating from about 
1100 Most commonly, liowevei, m England as m Fiance 
and Germany tlie whole painting was done m tempera, 
the finished surface of the plastci being first coveied with 
a wash of old slaked lime or whitening As a lule eveiy 
inch of stone, whether carved, moulded, oi plain, m the 
cathedrals and other churches of mediaeval Fiance, Eng- 
land, and other countnes was covered with this thin coating 
of white, and then elaborately decorated with tempeia 
painting In those rare cases where want of money pie- 
vented the application of colour the stone-woik of the in- 
terior leceived the coat of white, so that at any future 
time the colouimg might be added, and also because the 
feeling of tlie Middle Ages evidently was that baie stone 
inside a building had an unfinished and uncomfoi table 
look, 2 and was quite as unsuitable m a nclily decoiated 
and furnished cathedral as it would now be considered in 
a lady’s drawing-room. The additional splendour gained 
by the use of minute patterns stamped in gesso, thinly 
laid over the suiface of the stone, is described m Mural 
Decoration - , vol xvii p 47 , see also fig 17 

Tempera m Italy — For panel and canvas paintings 
tempeia continued in use till nearly tlie end of the 15th 
century, when the Flemish method of oil painting gradu- 
ally took its place In many cases with panel pictures of 
the latter pait of the 15th centuiy it is now difficult, if 
not impossible, to be sure whether they wore painted in 
tempera or m oil, either because both methods woie com- 
bined — the picture being begun in tempera and finished 
with oil glazings — or because an oil varnish has been laid 
over ilio tempera pictures, and so the pigments have ab- 
sorbed oil out of the varnish and have thus practically 
become associated with an oil medium. In some cases 
slight peculiarities of brush-work hear witness to one 
medium oi the other ; but these appearances are often de- 
ceptive, and any real certainty on the point is unattain- 
able The round panel of the Madonna and St Joseph by 
Michelangelo may be mentioned as an oxample of these 
doubtful cases. 

In the main the earlier tempera easel pictures were 
painted on wood, — pear, poplar, or walnut being commonly 
used ; but a few painters preferred m some cases to use 
canvas, 3 The National Gallery of London possesses a very 
beautiful example of this, — the Entombment, attiibutcd 
to Van dor Weyden (see Schools op Fainting, vol. xxi. p 
438, fig 29), which is most delicately and yet powerfully 
pamtccl on linen without any priming Usually both 
panels and canvas were prepared for tempera by being 
covered with a fine priming or coating of gesso (plaster). 
Some later pamters used marble dust , others unfortu- 
nately used white lead, which has since blackened through 
the absorption of gases ftom the air. 

1 A fme example of ldtli-contiuy tempera painting in Sweden is 
illustrated in vol. xvn. plate I. 

2 Nothing could be more opposed to the spirit of the Middle Ages 
than the modern rage for cutting off plastei and scraping old stone- 
work, under a mistaken notion of aesthetic honesty. 

8 In older to ensure an even surface some pamters prepared their 
panels by covering them with linen or vellum, over which the gesso 
pmning was laid. 


In the case of wall paintings, both tempera and fiesco 4 
were used together, — the proportion of fiesco woik being 
gradually increased In the 13th and most of the 1 4th 
centuiy little more than the groundwoik of the picture 
was painted m fresco, though this varied according to the 
custom of each painter In the 15th century increased 
technical skill and rapidity of execution allowed much more 
complete woik to be done in fiesco, till at last nothing 
but a few finishing touches weie done m tempeia Foi 
this, exceptional certainty of touch and speed of execution 
weie i squired, and some weaker pamteis nevei attained to 
a very complete mastery over the fresco piocess The 
biilliant senes of wall paintings by Pintmicclno m the 
cathedral libiaiy at Siena contain a very large piopoition 
of tempera work, m spite of which they aie still m a wondei- 
ful state of preservation Raphaels lapid advance m the 
mastery of fresco-woik is eleaily shown m Ins paintings in 
the Vatican stanze, each one of which is earned to a further 
stage in tiue fiesco than the preceding Thus the eaili- 
est painting of the series (the Disputa) is very largely 
executed m tempera, while some of the later ones are 
nearly completed m fresco, and show the most peifect skill 
m that difficult process Michelangelo was specially ic- 
naaikable for bis great power m fresco, and earned his 
Sistme paintings to a very advanced stage beforo touching 
them with tempera Sad to say, what tempera finishing 
touches he did apply have mostly been sciaped off dunug 
the many cleanings and repairs that these woilcs hav c 
undergone , and the same misfoitune has happened to a 
large number of other nupoi taut pictures Tempeia vi as 
specially used for paintings on canvas which weie in- 
tended to be hung like tapestry, as, foi example, the fine 
15th-centiuy senes at Rlieims and Mantegna's Triumph 
of Julius Ctesar at Hampton Couit 5 It was also much 
used for largo cai toons, such as Raphael’s tapestry designs, 
now m the South Kensington Museum After the lust 
half of the IGtli centuiy tlie increasing use of oil pamtmg, 
assisted by tlie artistic decadence of the age, caused the 
giadual disuse of both fresco and tempera 

A third piocess, often used during the earlier Middle 
Ages, was a sort of compromise between tempera and 
fresco A finished stucco surface was picpaied as foi 
ordinary tempeia, but befoie each day’s painting the plaster 
was soaked with water, so that tlie pigments, laid on to 
tlie wet plaster, to some extent sank below the surface, 
though without ponetiating as deeply as they would on 
newly mixed stucco (,t ii m.) 

TEMPERANCE SOCIETIES. 6 The modern temper- 
ance movement may be said to date from tlie publication 
at Philadelphia, m 1785, of Dr Benjamin Rush’s essay on 
“The Effects of Ardent Spurts on tlie Human Body and 
Mind,” which was lepublished in the Gentleman's Maya, me 
of 1786, and had a wide circulation. The distinction which 
he draws between distilled and fermented liquors has, 
however, no foundation in fact, the difference being one 
of degiee and not of land. In 1808 Dr Lyman Beecher 
and I)r B J. Clark, both readers of Rush, took action, and 
tlie result of the work of the latter was the formation of 
what is believed to be the first modern tomperanco society 
It was formed m Greenfield, Saratoga county, New York, 
as an anti-spirits association, and still remains a teetotal 
society. This example was soon followed elsewhere, the 
oaily societies all restricting thoir scope to advocacy of 
moderation in the use of distilled liquors, and placing 
no inhibition upon fermented drinks. One society had a 

* “ Fresco ” here means “ fresco buono,” or true fresco. 

0 See vol xvii. p 38 

0 The manner and degree m which the law has m recent years 
legulated the sale of intoxicants is described under Liquor Laws (vol. , 
xiv. p. 688). 
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byelaw 1 squiring any member who became intoxicated to 
treat all the other membeis The woik made further 
pi ogress when the American Temperance Society was 
founded in 1826 Three yeais later Prof John Edgar of 
Belfast called attention to the need for similar work m ; 
Ireland, and John Dunlop nearly at the same time 
oiganized a tempeiance society m Glasgow In 1830 
the first English temperance society was founded at Brad- 
ford The habitual use of fermented liquors m England 
was a prolific source of drunkenness, and the evil was 
greatly increased by the passing of the Beer Act m October 
1830 Hence some of the leformers began to abstain from 
all forms of alcohol This new departure found its leadei 
m Joseph Livesey of Preston, a man of singular zeal and 
benevolence, who with six others signed a pledge of total 
abstinence on 1st September 1832 The reformers were 
soon divided over the fierce “ battle of the pledges ” 1 
Some weie willing to pledge themselves to abstain, but : 
not to lefram from providing alcoholic drmk for their . 
visitors After the formation of the distinctive total 
abstinence organizations, the moderation societies died of ' 
inanition It should be mentioned keie that the Society j 
of Bible Christians, founded at Salford m 1809, adopted 
the rule of abstinence from flesh meat and intoxicants, 
and that a number of the “radical leformeis ” were ab- 
stainers fiom a desire to dimmish the public revenue, 
which they regarded as devoted to wrong puiposes by tbe 
Government of the day In Ireland Father Theobald 
Mathew became president of the Total Abstinence Society 
m Cork m 1838, and the “pledge” was taken from his 
hands by crowds, before he died m 1856 between thiee 
and four million persons aie said to have received it from 
lum in the course of his journeys. J S Buckingham 
secured the appointment of a committee of the House of 
Commons, which sat m June 1831, to inquire into drunken- 
ness The adjective “teetotal” was first used in Septem- 
ber 1833 by Bichaid Tiunci, a reformed drunkard, to 
express the thoroughgoing pmiciple of total abstinence, 
but whether he coined the word, or whether it was merely 
a stuttering pronunciation of “total,” or an old dialect 
word lias been disputed , Prof. Skeat ( ' Etym Diet , si/ 

“ Teetotal ”) believes it is an emphasized form of “ total,” j 
formed on the principle of reduplication The early . 
teetotalleis were earnest missionaries In consequence of 
their effoits societies and leagues multiplied, periodicals 
were established, and, notwithstanding many failures and 
apparent retrogressions, the temperance movement pro- 
gressed One of the chief forms of thrift amongst the 
artisan class was that of the friendly society, the meetings 
of which were usually hold at the public-house, large 
sums being spent (sometimes by lule) on liquor In 1835 
the Independent Order of Kechabites was formed at Sal- 
ford, and has since had a prosperous career as a woi king- 
class insurance company on temperance principles The 
Sons of Tempeiance and the Total Abstinent Sons of the 
Phoenix are similar organizations. The sickness and 
death-rate among members of these bodies is much below 
that of the ordinary friendly societies The beneficial 
effect of abstinence upon health and longevity is shown 
by the experience of the United Kingdom Temperance 
Provident Institution, the example of which has led 
several large insurance companies to add a special section 
for teototallers The statistics of these offices show that 
the mortality of the ordinary insured is considerably 
heavier than that of the abstainers. A vehement con- 
troversy arose at an early period as to the use of sacra- 
mental wine, and the nature of the wines mentioned in 
Scripture was discussed in innumerable pamphlets. The 
result has been that in a number of cases the wine now 
used for sacramental purposes is understood to be unfer- 
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mented The cosmopolitan character of the movement 
was shown by the meeting of the World’s Temperance 
Convention at London m 1846 The Scotch United 
Piesbytenan Abstinence Society, originated m 1845, was 
one of the first of the church societies , and there aie now 
few, if any, religious denominations either m England or 
America m which such organizations aie wholly wanting 
The Chuieh of England Temperance Society has two 
sections, one pledged to the temperate use of intoxicants 
and the other to total abstinence This method of organ- 
izing has found imitators The enactment of the Maine 
Liquor Law m America m 1851 (see vol xv p. 299) led 
to the foimation, m 1853, of the United Kingdom Alliance, 
which has for its object the suppression of the liquor traffic 
by legislation, and with a view to this suggests that a power 
of local veto should be placed m the hands of the rate- 
payers This proposal took parliamentary form m the 
Peimissive Bill of Sir Wilfrid Lawson, which was ulti- 
mately withdrawn and replaced by a “local option” re- 
solution, which has been thrice affirmed by the House of 
Commons Temperance hotels, temperance cafes, British 
workmen public-houses, cocoa houses, coffee palaces, tee- 
total clubs, have arisen m many places as social aids of 
the temperance movement 

In 1868 the Good Templar order was introduced into 
England from the United States, where it had come into 
existence seveial years eailier In England it made lapid 
pi ogress, until it was seriously checked by a dispute arising 
out of the Negro question, but the two sections have 
again reunited (1887) Good Templary is tlie free- 
masoniy of temperance, with ritual, passwords, grips, &c , 
closely modelled on those of the old secret societies It 
has had a remarkable extension m Great Britain, the 
United States, the British colonies, and m Scandinavia, its 
aggregate membership now reaching over 623,000 One 
of its results has been the foundation of a temperance 
orphanage at Sunbuiy-on-Thames Side by side with the 
general movement there has been a special movement 
against the use of alcohol as medicine, and the tendency 
of medical teaching now favours at least restriction of its 
use as a therapeutic agent. The London Temperance 
Hospital for the non-alcoholic treatment of disease was 
opened m October 1873 The importance of training the 
young was early recognized by the leaders of temperance 
reformation, and the labours of Di It B Grindrod of 
Manchester and Mrs Carlile of Dublin led to the forma- 
tion of bands of hope, which are now found m connexion 
with many places of worship The juvenile temples of 
the Good Templar order also work m the same dnection 
The Woman’s Christian Temperance Union, founded m the 
United States m 1874, is one of the latest forms of tem- 
perance activity A branch was organized m Gi eat Britain 
m 1876 ; and m 1883 the World’s Women’s Temperance 
Union came into existence 

The temperance movement has now branched out into a multi- 
tude of organizations m the United Kingdom, of which the Rail- 
way Tempeiance Union, the post-office temperance societies, and 
associations connected with the army and navy are types The 
organizations of a moie general character are the United Kingdom 
Alliance, which is veiy active m the dissemination of teetotal 
doctrines generally, the National Tempeiance league, the Scottish 
Temperance League, the Bntish Tempeiance League, the Scottish 
Permissive Bill Association, the lush Temperance League, and the 
lush Association for the Pievention of Intemperance Theie are 
also large district and county societies Next to these come the 
seciet orders, of which the Rechabites, Sons of Tempeiance, Sons of 
the Phoenix aie large benefit societies The Independent Order of 
Good Templars is non-beneficiary, and seeks m its “ lodges ” to 
lovide social attractions, and at the same time to tram the mem- 
ers in temperance woik , it is piobably the laigest voluntary 
association m the world There are societies m connexion with 
the various religious bodies, of which the Church of England 
Tempeiance Society, the Catholic League of tlie Cioss, the Baptist 
Total Abstinence Society, are piomment instances 
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Tlie oldest oigamzation in Amenea is tlie Sons of Tempeianee 
(1812), now numbering about 80,000 membeis The Independent 
Older of Good Templais (1851) is the hugest, its membeiship 
approaching 100,000 Both these, as also the Royal Templais of 
Temperance (1877) and the Templais of Honour and Temperance 
(1845), aie mutual benefit societies The Woman’s Chustian 
Tempeianee Union, the National Tempeian.ee Society and Pub 
hcation House (New Yoik), and the National Prohibition Party 
aie active in educational ivoilc The Woman’s Christian Tempei- 
ance Union is the outgrowth of “the Women’s Ciusade” (1872), a 
rcmaikable npnsmg among the women of Ohio and Pennsylvania 
against the liquoi tiaffic The organization was effected, m 1874, 
and lias since spread throughout the United States, its membei- 
ship now (1887) numbemig 207,000. Its influence has been 
widely felt m legislatures and m elections in which prolnbitoiy 
laws have been voted upon With the exception of the Ckuich 
Tempeianee Society of the Protestant Episcopal Chmch, which 
lias the “double basis,” all the temperance societies ot the United 
States are based on the doctnne of total abstinence ; and, with 
the additional exception of the Fathei Mathew Total Abstinence 
Societies of the Roman Catholic Church, they all advocate the 
principle of piolubition Amendments embodying this idea have 
been inserted m tlie State constitutions (by populai vote) of Maine, 
Kansas, and Rhode Island In Venn out and Iowa the legislature 
has enacted statutory piolubition, which is still m foiee In other 
States local prohibition pievails to a laige extent, chiefly in 
Geoigia, Mississippi, Massachusetts, Tennessee, Kentucky, and 
Aikaims 

Bihliogiaphy — The liloiatuio of the subject is reiy extensive and may most 
conveniently bo classed nndei the following heads (1) History P T 
WmskiU, II iU oi tj of the Tempeianee Reformation, One Hunched Yeans of Tem- 
po ancc (New Yoik, 1 SS 0 ), Doiohestci, Liquoi Problem m all Aqes (New 
Ymk), Willaid, lVoman and Tempeianee (Haitfoul), Shaw, Great Tempeianee 
Reforms (Toionlo) (2) Theology Dawson Bums and P It Lees .Tempiciance 
Bible Coimuntai i/ , J Smith, The Church and the Tempeianee Iicfoi nation , 
Samson, Divine Law as to Wines (Philadelphia) (3) General A Gustafson, 
The Foundation of Death', R B Gimdiod, Oui Nation’s Vice, D Bums, Puses 
of the Temperance Reformation, Gnndrod, Bacchus , B Paisons, Anti Bacchus, 
Powell, Bacchus Dethroned, Bakei, The Curse oflhitavi , J Dunlop, Philosophy 
of Drinking Usages (1830) , The Political PiohibiUonut (New York, 1887), Pit- 
man, Alcohol and the State (New Yoik) (1) Political Economy F R Lees, 
Argument for the Prohibition of the Liquoi Traffic , V Hoyle, Oui National 
Resources, Haigieaves, Our Wasted Resources (New Yoik) (5) Scimrcr J 
Lnesey, The Malt Liquor Lectin e , P Btnne, Teetotaller's Companion, W B 
Caipcntei, Physiology of Temperance and Total Abstinence, A A Reade, Study 
and Stimulants, Milloi, Alcohol, its riace and Powei , Id , Nephalism, B W 
Riehaulson, Cantor Leetui n an Alcohol , Ilmgi eaves, Alcohol and Science (Now 
Ymk) (G) PiariON novels and tales embodying teetotal piinciplcs have been 
wutton by Mis Henry Wood, Mi s II B Stowe, Mis C L Balfom, Mr John 
ILibbcilnn, Mr Edwaul Jenkins, Mis S O Hall, Mis Ellis, and many otliois 
(7) Periodicals tho tompoianco pouodieals issued in Gieat Britain now 
number about fifty 

TEMPLARS, Knights Perhaps the most renoxvned of 
the throe groat military ouleis founded in the 12th century 
for tho defence of the Latin kingdom of Jerusalem is that 
of the Knights Templars (pauperes covimilitones Christi tem- 
plique iSalomomci), though abolished long before its rivals 
It differed from the Hospitallers and tho Teutonic Knights 
in having been a military order from its very origin, inas- 
much as its earliest members banded themselves together 
for tho express purpose of giving armed protection to the 
numerous pilgrims who, after tho first crusade, flocked to 
Jerusalem and tho othoi sacred sites in tho Holy Land. 
Walter Map has preserved tho legendary stoiy of their first 
achievements, from which it would appear that their earliest 
efforts were confined to the immediate neighbourhood of 
Jerusalem; and the memory of their original aim may 
perhaps be traced from fifty to seventy years later, when 
they conducted Henry of Saxony from their own quarters 
on Mount Moiiah to the banks of J ordan, or when on the 
fall of the Holy City (1187) they protected the vanguard 
of the Christians on its way from Jerusalem to Tripoli. 
Tho three orders wero distinguished from each other by 
their garb. Tho Hospitallers wore black mantles with 
white crosses, tho Templars white mantles with a red cross, 
the Teutonic Knights white mantles with a black cross, 1 

The Templars almost from their foundation had their 
quarters in the palace of tho Latin kings, which had been 
the mosque of Mount Moriah This palace was also known 
as Solomon’s temple, and it was from this templum Salo- 
monis that tho Templars took their name 
Origin. About the year 1118 a Buigundian knight, Hugh de 


1 William of Tyre, xii. c. 7, vm. 3, xviu. 3 6 ; James de Vitry, 

Jlmt, Jficros , , 60-07 
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Pagams, bound himself and eight comrades by a vow to the 
patriarch of Jerusalem to guaid the public roads, to live 
as regular canons, and to fight for the King of Heaven m 
chastity, obedience, and self-denial Baldwin II granted 
them quarters on Mount Moiiah and lecommended then 
cause to St Bernard Under his patronage the papal legate, 
Matthew, bishop of St Albano, presided at the council of 
Troyes m January 1128 foi the purpose of di awing up oi 
confirming the statutes of the new oicler The seventy-two 
statutes then drawn up met with the approval of Pope 
Honorius II and the patnaich of Jeiusalem, and became 
the groundwoik of the latei and more elaborate “ Regie Spread 
du Temple ” Long before St Bernard’s death (1153) tlie of tlie 
new order was established m almost eveiy kingdom of ou1gi 
L atin Christendom Henry I granted them lands m 
Normandy. They seem to have been settled m Castile 
by 1129, m Rochelle by 1131, m Languedoc by 1136, at 
Rome by 1138, m Brittany by 1141, and in Gennany 
at perhaps a still eailier date Alphonso I of Aiagon 
and Navarre, if we may trust the Spanish historians, be- 
queathed them the third of his kingdom (Mariana, x c 9) 
Raymond Berengar, count of Barcelona, and Alplionso’s 
successor m Aragon, whose father had been admitted to the 
order, granted them the stiong castle of Mongon (1143), 
and established a new chivaliy m imitation of theirs. 

Louis YII m the latter yeais of his reign gave them a 
piece of marsh land outside Pans, which m later tunes 
became known as the Temple, and was the headquarteis of 
the order m Euiope. Stephen of England granted them 
the manors of Cressmg and Witham m Essex, and his wife 
Matilda that of Cowley, near Oxford Eugemus III, 

Louis VII, and 130 brethren were present at the Paris 
chapter (1147) when Bernard de Balliol gi anted tho order 
15 librates of land near Hitchm, and the list of English 
benefactors under Stephen and Hemy II includes tho 
noble names of Feirers, Harcourt, Hastings, Lacy, Claro, 

Vere, and Mowbray 

After tbe council of Troyes Hugh de Paganis came to 
England and induced a number of English knights to follow 
linn to the Holy Land Amongst tlieso was Eulk, count 
of Anjou, who would thus seem to have been a Templar 
before assuming the crown of Jerusalem m 1131. Hugh Early 
de Pagams died about the year 1136 and was succeeded grinul- 
by Robert de Craon, who is said to have been Anselm’s ina&ters 
nephew. Everard de Barns, the third master, was- con- 
spicuous in the second crusade. In the disastrous march 
fioni Laodicea to Attalia his troops alone kept up even 
tho show of disciplmo , and tlieir success prompted Louis 
VII. to regulate his whole army after the model of the 
Templar knights. In tho French king’s distress for money 
tho Templars lent him large sums, ranging from 2000 silver 
marks to 30,000 solidi. When Conrad III of Germany 
reached Jerusalem lie was entertained at tlieir palace (Easter 
1148); and in the summer of tho same year they took 
part in the unsuccessful siege of Damascus Tho failure 
of this expedition was ascribed by a contemporary writer 
to their treachery, — a charge to which Conrad would not 
assent. This is the first note of the accusations which 
from this timo were of constant lecurrence. 2 

Henceforward for 140 years the history of the Templars 
is the history of tho Crusades (qv.). In 1149 tho 
Templars wore appointed to guard the fortress of Gaza, 
the last Christian stronghold on the way towards Egypt. 

Four years later the new master, Bernard de Tremelai, 
and forty of his followers, bursting into Ascalon, were 
sui rounded by the Saracens and cut off to a single man. 
William of Tyre has preserved the scandal of the day 
when he hints that they met a merited fate in their eager- 
ness to possess themselves of the city treasure. Next year 
2 Hist. Pontific , ap. Pertz, xx. 535-536. 



TEMP 

the rumour went abioad that they had sold a noble half- 
converted Egyptian prince, who had fallen into their hands, 
to chains and certain death for 60,000 aurei In 1166 
Amalric, the Latin king of Jerusalem, hanged twelve 
Templars on a charge of betraying a foitress beyond the 
Jordan to an emir of Nur al-Dln of Damascus The 
Rela- military power of Nur al-Dln (1145-1173) was a standing 
tions , menace to the Christian settlements m the East Edessa 
r liad fallen to the prowess of his father (1144-45), Damas- 
a ' 1 ‘ cus was conqueied by the son (1153), who four yeais 
earlier had carried his depredations almost to the walls of 
Antioch, and m 1157 laid siege to the Chustian town of 
Paneas near the sources of the Jordan In the disastrous 
fight that followed for the safety of the fortress of the 
Hospitallers, Bertrand de Blanquefort, the master of the 
Templars, and Odo de St Amand, one of his suecessois, 
were taken prisoners Bertrand was released later when 
Manuel was preparing to march against Niir al-Dln The 
Templars do not seem to have opposed Amaliic’s early 
expeditions against Egypt It was Geoffrey Fulcher, the 
Templar correspondent of Louis ’VII , who brought back 
(1167) to Jerusalem the glowing accounts of the splendour 
of the caliph’s court at Cairo with which Gibbon has en- 
livened his great work Nor was the order less active 
at the northern limits of the Latin kingdom Two English 
Templars, Gilbert de Lacy and Robert Mansel, “qui Galen- 
sibus preeerat,” starting from Antioch, surpnsed Niir al- 
Dfn m the neighbourhood of Tripoli and put him bare- 
footed to flight But jealousy or honour led the Templars 
to oppose Amalnc’s Egyptian expedition of 1168, and the 
wisdom of their advice became apparent when the renewed 
discord on the Nile led to the conquest of Egypt by Asad 
al-Dfn Shlrkiili, and thus indirectly to the accession of 
Iiela- Saladm, m 1169 In 1170 they beat Saladin back from 
tions their fiontier fortress of Gaza; and seven years later they 
Siladin s ^ iare( ^ m Baldwin IV ’s great victory at Ascalon 

Meanwhile Saladm had possessed himself of Emesa and 
Damascus (1174-75), and, as he was alieady lord of Egypt, 
Ins power hemmed in. the Latin kingdom on every side 
In July 1173 Amalric was succeeded by his son Baldwin 
IV., a boy of twelve Raymond III , count of Tripoli, a 
man suspected of being in league with the Saracens, was 
appointed regent, although m 1176 the masters of the 
Templars and the Hospitallers united m offering this office 
to the newly arrived Philip of Elanders The construction 
of the Templar fortiess at Jacob’s ford on the upper 
Jordan led to a fresh Saracen invasion and the disastrous 
battle of Paneas (1179), from which the young king and 
the Holy Cioss escaped with difficulty, while Odo de St 
Amand, the grand-master, was earned away captive and 
never returned 

During Odo’s mastership the Old Man of the Mountains 
sent to Amali ic offering to accept the Christian, faith if 
released from tho tribute he had paid to the Templars 
since (according to the reckoning of M. Defr&mery) some- 
where about 1149. The Templars murdered the envoys 
on their return (c. 1172). Amalric demanded that the 
offenders should be given up for justice. Odo refused to 
yield the chief culprit, though he was well known, and in- 
voked the protection of the pope Amalric had to vindicate 
his right by force of arms at Sidon, and died while prepai- 
mg to take stronger measures. The connexion between the 
Templars and the Old Man was still vital eighty years 
later when tho two grand-masters rebuked tho insolence of 
the Assassin envoys m the presence of Louis IX. Odo de 
St Amand was succeeded by Arnold de Torroge, who died 
at Verona on his way to implore European succour for 
the Holy Land. The power of Saladin was now (1184) 
increasing daily ; Baldwin IV. was a leper, and his realm 
was a prey to rival factions. There wore two claimants 
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for the guardianship of the state, — Raymond III of 
Tripoli and Guy de Lusignan, who m 1180 had married 
Sibylla, sister of the young king Baldwin inclined to 
the former, against the patriarch and Arnold de Toiroge 

There is something Homeric m the story of the fall of Fall of 
the Latin kingdom as related by the historians of the next Lfltin 
century A French knight, Gerard de Riderfort or Bide- kingdom, 
ford, coming to the East m quest of fortune, attached 
himself to the service of Raymond of Tripoli, looking for 
the hand of some wealthy widow m reward But on his 
claiming the hand of the lady of Botron he was met with 
a refusal Angered at this, Gerard enrolled himself among 
the Templars, biding his time for revenge, and was elected 
grand-master on the death of Arnold Baldwin IV. died 
(1185), leaving the thione to his young nephew Baldwin 
V , the son of Sibylla, under the guardianship of Raymond, 
whose office was not of long duration, as the little king 
died in. September 1186 This was Gerard’s opportunity 
The Templars carried the body of their dead sovereign to 
J erusalem for burial , and then, unknown to the barons 
of the realm, Gerard and the patriarch ci owned Sibylla 
and her husband Guy. The coronation of Guy was the 
triumph of Reginald of Cbltillon, once prince of Antioch, 
and Saladm’s deadliest foe It was at the same time the 
overthrow of Raymond’s ambition, and both Latin and 
Arabic writers are agreed that the Christian count and 
the Mohammedan sultan now entered into an alliance 
To break this friendship and so save the kingdom, the 
two grand-masters were sent north to make terms with 
Raymond. But the rash valour of the Templais provoked 
a hopeless contest with 7000 Saracens The grand-master 
of the Hospitallers was slam ; but Gerard made his escape 
with three knights to Nazareth (1st May 1187) In this 
emergency Raymond became reconciled with Guy, and 
Gerard placed the temple treasures of Henry II at Ins 
king’s disposal. Once more it was the Templars’ rashness 
that led to the disastrous battle of Hittm (4th July). 

Gerard and the king fell into the hands of Saladin, but 
were released about a year later, Raymond of Tripoli 
made his escape through treachery or fortune, and 230 
Templars fell m or after the battle, for the fight was 
scarcely over before Saladm ordered all the Templars and 
Hospitallers to be mmdered m cold blood. One after 
another the Christian fortresses of Palestine fell into the 
hands of Saladm. Jerusalem surrendered on 2d-3d Octo- Fall of 
ber 1187, and the treasures of the temple coffers were Jeui ' 
used to purchase the redemption of the poorer Chnstians, sa em 
part of whom the Templar warriors guarded on their sad 
march from the Holy City to Tripoli. Part of their 
wealth was expended by Conrad of Montferrat in the 
defence of Tyre ■ but, when this prince refused to admit 
Guy to his city, both the Templars and the Hospitallers 
from the neighbouring parts flocked to the banner of their 
released king and accompanied him to the siege of Acre Siege of 
(2 2d August 1189) In his company they bore their part m Acre 
the two years’ siege and the terrible famine of 1 1 90-91 , and 
their grand-master died m the great battle of 4th October 
1189, refusing to survive the slaughter of his brethren. 

On the fall of Acre Philip Augustus established himself 
m the palace of the Templars, who are, however, stated 
to have sympathized with Richaid. This king sold them 
the island of Cyprus for 100,000 besants; but, unable to 
pay the purchase money, they transferred the debt and 
the principality to Guy of Lusignan. The English kmg 
consulted them before deciding on any great military move- 
ment, and in June 1192 they advocated the bold plan of 
an advance on Egypt rather than on Jerusalem In the 
disputes for the Latin kingdom of the East the Templars 
seem to have supported Guy, and, like Richard, were 
credited with having had a hand m the murder of Conrad 
XXIII. — 21 
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of Montferrat (Apul 1192) It was in the disguise of a 
Templar and m a Templai galley that Richard left the 
Holy Land. When Acie was recovered, the Templais, like 
the Hospitalleis, received their own quarters m the town, 
which from this time became the centie of the order 
On the death of Henry of Champagne (1197) they vetoed 
the election of Raoul de Tabarie ; after the death of his 
successoi Amalric they lefused to renew the truce with 
Saladm’s bi other, Saif al-Din, and led an expedition against 

John de the Saracens before the amval of the new king, John de 

Brienne Buenne, at whose coronation m 1210 William de Chartres, 
the giand-mastei, was piesent Seven yeais later, with 
the aid of Walter de Avenms and of the Teutonic Knights, 
they commenced the building of their fortress of Castle 
Pilgrim, near Acre, on a rocky piomontory washed by 
the Mediterranean on eveiy side except the east This 
wonderful structure, whose rums are still to be seen, was 
fortified with a strong wall, founded on the substructure of 
a yet more extensive one lunning from sea to sea, and was 
flanked by lofty toweis of huge squared stones. Within 
was a spring of pure water, besides fishponds, salt-mines, 
woods, pastures, orchards, and all things fitted to furnish 
an abode m which the Templars might await the day of 
their restoration to Jerusalem. 

Fifth It was from this castle that in May 1218 the fifth crusade 

cmade started for the expedition against Egypt. The Templais 
weie the heroes of the siege of Damietta, at which William 
de Chartres was slam “First to attack and last to 
retieat,” they saved the Christian aimy from annihilation 
on 29th August 1219, and when the city surrendered 
(5th November) the only one of its twenty-eight towers 
that had begun to give way had been shaken by their 
engines On the other hand, it was laigely owing to then 
objections that John de Brienne refused the sultan’s offer 
to xestoie Jeiusalem and Palestine 

Fiona the very fiist the Templars seem to have been 
opposed to Frederick II, and when ho landed at Acre 
(7th September 1228) they refused to maich under the 
banners of an excommunicated man, and would only ac- 
company lna host from Acie to Joppa in a separate body. 
They were accused of notifying Fredeuck’s intended pil- 
grimage to the Jordan to the sultan, and they were 
certainly opposed to Frederick’s ton years’ peace with 
Al-K&mil, the sultan of Egypt, and refused to be present 
at his coronation m Jerusalem. Frederick was not slow 
to avenge himself he left Jeiusalem abruptly, publicly 
insulted the grand-master, demanded the surrender of 
their fortresses, ancl even laid siege to Castle Pilgrim. He 
left Acio on 3d May 1229, and on landing m Apulia gave 
orders to seize the estates of the order and chase all its 
memheis from the land 

Seventh Long before the expiration of Frederick’s peace Europe 

°i nbcule. was preparing for a fresh crusade against the now divided 
realm of the Ayyubids. Theobald of Navarre and his 
crusaders reachod Palestine about August 1239. The 
Templars shared m tho great defeat near Jaffa, ail engage- 
ment which their temerity bad dono much to provoke 
(13th November 1239) If the king ever accepted tho 
overtures of $dlih of Damascus, he was supporting the 
policy of Hermann of Pengorcl, the grand-master, who 
towards the summer of 1244 wrote a triumphant letter 
to England, tolling how ho had engaged this sultan and 
Ndsir of Kerak to make an alliance against the sultan of 
Egypt and restore the whole of Palestine from the Jordan 
to the sea Thoobald, however, before leaving the Holy 
Land (27th September 1240), signed a ton yeais’ truce 
with Sdhh of Egypt. The Hospitallers seem to have been 
won over to his view, and when Richard of Cornwall 
arrived (11th October) ho bad to decide between tbe two 
rival ordors and their opposing polieios. Aftor some hesi- 
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tation he concluded a tieaty with the sultan of Egypt, 
much to the annoyance of the Templars, who openly 
mocked his efforts On his departuie the three ordeis 
came to open discord the Templais laid siege to the 
Hospitallers m Acie and diove out the Teutonic Knights 
“ m contumeliam unpeiatoris ” They were successful on 
all sides The negotiations with Damascus and Kerak 
weie reopened, and m 1244 Hermann of Pengoid wiote 
to the princes of Eui ope that after a “silence of fifty-six 
years the divine mysteries would once more be celebiated 
m the Holy City.” 

It was m this moment of danger that the sultan of Kluinz- 
Babylon called in the barbarous Khdrizmians, whom the nnan m- 
Mongol invasions had driven from their native lands vafal0U 
These savages, entering from the north, flowed like a tide 
past the newly built and impiegnable Templar foi tress of 
Safed, swept down on Jerusalem, and annihilated the 
Christian army near Gaza on St Luke’s day (18th Octobei) 

1244 From this blow the Latin kingdom of the East 
never recovered , 600 knights took part m the battle , the 
whole aimy of the Templais, 300 in nunibei, was piesent, 
but only 18 survived, and of 200 Hospitallers only 16 
The masters of both ordeis were slam or taken prisoners 
Despite the admuable valour of the Templars, their policy 
had proved the rum of the land. Jeiusalem was lost to 
Christendom for evei , and, though the Khdrizmians melted 
away in the course of the next three yeais, they left the 
countiy so weak that all the acquisitions of Theobald and 
Richard fell an easy prey to the sultan of Babylon 

Recognizing the fact that tho true way to Jeiusalem Louis 
lay through Egypt, Louis IX led Ins host to the banks IX ’a 
of the Nile, being accompanied by the Templars Tlieir crusadti 
master, William de Sonnac, attempted in vain to restrain 
the lash advance of the count of Aitois at the battle of 
Mansura (8th Februaiy 1250), which only tlnee Templais 
suivivod St Louis, when captured a few weeks latoi, 
owed his speedy release to the generosity with which the 
oidei advanced his lansom-money. Shortly after liis de- 
pai true from Acre (April 1254) they consented to an eleven 
years’ truce with the sultans of Egypt and Damascus 

A now enemy was now threatening Mohammedan and 
Christian alike. For a tune the Mongol advance may 
have been welcomed by the Glmstian cities, as ono after 
anotlior the Mohammedan principalities of the north fell 
before the new mvadeis. But this new danger stimulated 
the energies of Egypt, which under the Mamcluko Bey- Sue- 
bars (see vol. vii p 7 55) encroached year after year on the cu&aos of 
scanty lemains of tho Latm kingdom The great Frankish B6 y baiSi 
loids, fearing that all was lost, made haste to sell their 
lands to the Templars and Hospitallers before quitting 
Palestine for ever In 1260 the former purchased Sidon 
and Beaufort , next year the Hospitallers purchased Arsuf. 

In 1267, by a skilful adaptation of tho banners of both 
orders, Boybars nearly surprised Antioch. Tlio Templar 
fortress of Safed surrendered with its garrison of 600 
knights, all of whom preferred death to apostasy (Juno 
1266). Beaufort fell m April 1268, Antioch six weeks 
later, and, though the two ordeis still mado occasional 
brilliant dashes from their Aero stronghold, such as that 
to Ascalon m 1264 and that with Prince Edward of Eng- 
land to destroy Kdkiin m 1271, they became so enfeebled 
as to welcome the treaty which secured them tho plain of 
Acre and a free road to Nazareth as the result of the 
English crusade of 1272. 

But, though weak against external foes, tho Templars 
were strong enough for internal warfare In 1277 they 
espoused the quarrel of the bishop of Tripoli, formerly a 
member of tho order, against his nephew Bohcmond, prince 
of Antioch and Tripoli, and commenced a war which lasted 
throe years. In 1 276 their conduct drove Hugh III., king 
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of Cyprus and Jerusalem, from Acre to Tyre In tlie 
ensuing year, when Mary of Antioch had sold her claim 
to the crown to Chailes of Anjou, they welcomed this 
prince’s lieutenant to Acre and succeeded for the moment 
in forcing the knights of that city to do homage to the 
new king Thirteen years later (26th April 1290) Tn- 
poli fell, and next year Acre, after a siege of six weeks, 
at the close of which (16th May) William de Beaujeu, the 
A-ban- grand-master, was slam The few surviving Templars 
Jonment elected a new master, and, forcing their way to the sea- 
me aleS ” s ^ ore 5 sai ^ ec ^ f° r Cyprus, which now became the head- 
quarteis of the order. A futile attempt against Alexandria 
m 1300 and an unsuccessful effort to form a new settlement 
at Tortosa about the same time (1300-2) aie the closing 
acts of their long career m the western parts of Asia 
Power For more than a hundred years the Templais had been 
mil in- one of the wealthiest and most influential factors in Euro- 
tfthe® P eau pobtics. If we confine our attention to the East, we 
>rder. realize but a small part of their enormous power Two 
Templars were appointed guardians of the disputed castles 
on the betrothal of Prince Henry of England and the 
French puncess m 1161 Other Templars were almoners 
of Henry III of England and of Philip IY. of France 
One grand-master was godfather to a daughter of Louis 
IX , another, despite the prohibition of the order, is said 
to have been godfather to a child of Philip IY. They are 
reported to have reckoned a pope (Innocent III ) among 
their members and to have refused admission to a king 
and his nephew (Philip IY ) They were summoned to 
the great councils of the church, such as the Lateran of 
1215 and the Lyons council of 1274 Fiedenck II ’s per- 
secution of their ordei was one of the mam causes of his 
excommunication m 1239 , and his last will enjoined the 
restoration of their estates Their propeity was scatteied 
over every country of Christendom, from Denmark to 
Spam, from Ireland to Cyprus. Before the middle of the 
13th century Matthew Pans reckons their manors at 9000, 
Albenc of Trois-Fontames at 7050, whereas the rival order 
of St John had barely half the latter number Some fifty 
yeais earlier their income from Armenia alone was 20,000 
besants Both on Pans and in London their houses were 
used as strongholds for the royal treasure. In the London 
temple Hubert de Burgh and the Poitevm favourites of 
Henry III stored their wealth, and the same building 
was used as a bank into which the debtois of the foieign 
usurers paid their dues Fi om the English Templais Henry 
III bon owed the pm chase money of Oleron in 1235, 
from the Fiench Templars Philip IY exacted the dowry 
of his daughter Isabella on her marriage with Edward II. 
To Louis IX they lent a great part of his ransom, and 
to Edward I of England no loss than 25,000 hvres Tour - 
nois, of which they i emitted four-fifths James de Molai, 
the last grand-master, came to France in 1306 with 150,000 
gold flonns and ten horse-loads of silver In the Spanish 
peninsula they occupied a peculiar position, and more than 
one king of Aragon is said to have been brought up under 
their discipline 

Such were the power and wealth of the Templars at the 
time when Philip IV of France accused them of heresy 
and worse offences, had them arrested (13th October 1307), 
and forced them to confess by tortures of the most ex- 
cruciating kinds Five years later (26th May 1312) the 
order was suppressed by decree of the council of Yienne 
and its goods transferred to the hospital of St J ohn. 

Constitu- The order consisted of (1) knights, (2) chaplains, and (3) men-at- 
tion arms ( armigeii , chentes, and seivientes ) The knights were either 
bound for life or for a fixed period, and were the only members 
entitled to wear the white mantle Mamed brethien were ad- 
mitted , but no woman might entei the order. Each knight might 
keep three horses and one man-at-arms, who, like his master, might 
be bound for life or only for a time. Like Augustuuan canons, 
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they -were to attend daily sei vices, ; but tlie soldiei outft eaned with 
his nightly duties might on ceitam conditions absent himself fiom 
matins with the master’s consent Two legular meals weie allowed 
for each day , but to these might be added, at the master’s discre- 
tion, a light collation towards sunset. Meat might he eaten thrico 
a week, and on other days theie was to he a choice of vegetable 
faie so as to suit the tendeiest stomach Biethien were to eat by 
couples, each keeping an eye on lus fellow to see that he did not 
piactise an undue austenty Wine was served at every meal, and 
at those times silence was strictly enjoined that the woids of Holy 
Wilt might he heaid with the closest attention Special care was 
to be taken of aged and ailing membeis Eveiy biothei owed the 
most absolute obedience to the master of the ordei, and was to go 
wherever his supeuor hade him without delay, V as if commanded 
by God ” All undue display in aims oi harness was forbidden. 

Parti- colouied garments weie forbidden, black or dusky -biown 
( bwellus ) was to be worn by all except the knights All gaiments 
were to be made of wool , but fiom Easter to All Souls a linen slm t 
might be substituted for one of wool The hair was to be woin 
shoit, and a rough heaid became one of the distinguishing rnaiks 
of the ordei Hunting and hawking weie unlawful , and the veiy 
allusion to the follies or secular achievements of earlier life was 
foi hidden A lion, however, being the type of the evil one, was 

legitimate piey. Stuct watch was kept on the incomings and out- 
goings of every brothei, except when he went out by night to visit 
the Sepulclue of our Loid Ho lettei, even fiom the nearest rela- 
tive, might be opened except in the master’s presence , nor was any 
membei to feel annoyance if he saw his relative's gift tiansferied 
at the master’s bidding to some other biothei The brethren weie 
to sleep in separate beds in shirts and breeches, with a light always 
burning in the dormitory. Those who lacked a mattiess might 
place a piece of caipet on the flooi , hut all luxury was discouraged 
The order lecognizcd two governing bodies, — the fiist, a meeting for 
oidmary business, to wlucli only the wiser members weie summoned ; 
the second, one for extiaordmaiy affairs, such as the gi anting of 
lands or the leception of new members, on which occasions the 
master might summon the whole community Even at these last 
assemblies the master seems to have decided on the final action (c 
59). A teim of piobation was assigned to each candidate before 
admission , and a special clause discouiaged the reception of boys 
before they were of an age to beai aims. Lastly, the biethien of 
the Temple were exhorted to shun the kiss of eveiy woman, whether 
maid oi widow, mother, aunt, oi sistei 
The general spmt of the Templai statutes remained unaltered Admims- 
to the end, though the increasing wealth of the order gave rise to tration 
a numbei of additional xules. The grand-master was always head 
of the society , his mstiuctions weie binding on eveiy member, and 
the very laws weie at lus disci etion But he could not declare 
war, alienate the society’s estates, or even admit a member without 
the consent of lus chaptei He was elected by thnteen brothers, 
chosen by a peculiar method of co-optation, and all, if possible, 
belonging to different nations Next to him m dignity came the 
seneschal, on whom tlio duties of the absent master devolved. The 
maishal had cliaige of the steeds and accoutiements , he also com- 
manded the knights and men-at-aims, the latter of whom seem m 
time of wai to have been at the disposal of the turcopohei. The 
commander of the kingdom guaided the tieasui e-house, to which 
even the giand-mastcr might not have a key , the commander of 
the city of Jeiusalem liad charge of the Tiue Cioss m time of 
wai Theie were twelve or peihaps more commanders or pi eceptors 
of the different piovinces and kingdoms of Euiope and Asia, — 
Jerusalem (kingdom and city), Acre, Tripoli, Antioch, France, 

England, Poitou, Aragon, Poitugal, Apulia, and Hungary No 
European preceptor could cross the sea without the grand-master’s 
leave , but all ought to he piesent at the election to this office. 

The puvileges and duties of eveiy member were strictly piescribed, 
fiom the number of horses he might ride and the amount of food 
he might eat to the coloiu of his clothes. The ordei seems to have 
owned a fleet, part of which, if not all, was under the authority of 
the commander of the kingdom. Besides the knights and men-at- 
arms, the society reckoned chaplains m its ranks , and it was the 
habit of confession to these priests that seems to have stirred the 
wrath of the Dominicans ana the Fianciseans, who played a very 
conspicuous part m the overthrow of the oi der, especially m England. 

For guevous offences, such as desertion to the Saracens, heresy, or 
losing the gonfalon, a Templar might he expelled {perch & la ma-ison ) , 
foi minor offences, such as disobedience or lowenng the banner m 
battle, he suffered a temporary degradation {jperdre son edit) By 
a mutnal agreement tlie Templars and Hospitallers, despite then 
long and deadly fend, were bound not to receive ejected members 
of the rival older , and the Templar cut off m battle and defeat 
from all hope of rejoining his own ranks might rally to the cross 
of St John As Acre was the headquarteis of the older m the 
East, so Pans was its centie m the West (Matt Pans, v 478) 

Every member before admission must declare himself fiee of debt, 
sound of body, and affiliated to no other icligious society , he must 
also take a vow of obedience and chastity, at the same time re- 
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nouncmg lus pnvate piopeity and dedicating his futuie life to the 
Holy Land. The oidei prided itself specially on the splendoui of 
its leligions seiyices, the abundance of its alms, and its reckless 
\aloni toi the Christian faith At the time of its suppiession it 
•was calculated to numbei 15,000 membeis Thiee MSS of its 
ancient statutes, wntten m Old French, aie still extant at Dijon, 
at Pans, and at Rome Of these the first was tianscnbed about 
1200, the last two fiom 1250 to 1300 They have been published 
by M Maillaid de Chambuie (Pans, 1840) 

Supples- A scheme foi the union of the tinee gieat militaiy oideis into 
sion of one had leceived the sanction of Giegoiy X and Louis IX , of 
the older Nicholas IY and Boniface YIII The lecoveiy of the Holy Laud 
was the dieam of the last pope’s highest ambition , and when he 
died a pu&onei in the hands of Philip IY of Fiance this king con- 
tinued to advocate the plan foi his own puiposes His gold oi 
influence secured the election of Clement V as pope (5th June 1305) 
Accoidmg to a slightly latei tiadition, befoie consenting to the 
new pope’s appointment he exacted fiom lum an oath to assist m 
canying out six propositions, one of which he would not disclose 
as yet This sixth condition, if it evei existed, must have been 
the suppression of the Teniplais, and, wliethei false oi tiue, 
Yillam’s stoiy emphasizes a popular and almost contempoiary 
opinion It is known that Philip was uigmg Clement in this 
dnection before the latter ’s eoionation at Lyons on 14tli November 
1305, and all through the two succeeding yeais On 6th June 
1306 the pope summoned the giand-mastei from Cypius to Fiance 
James de Molai obeyed the call, and, healing of the chaiges against 
lus oi dei, demanded a piompt investigation In this demand he 
was supported by the leading Templais of the lealm. Clement, 
who disbelieved the accusations, fenced with the question. But, 
though only a veiy slioit time pieviously Philip had spoken of 
Ins special love foi the ordei, and though it had sheltered lnm 
from the fury of the Pans mob m 1306, lie was now deteimined 
on its destruction Its wealth would fill the royal coffeis, and the 
rvimouis of the day affoided a ready engine foi its ovei throw 
Aocusa- Foi perhaps half a century theie had been stiange stones circu’at- 
turns mg as to the seciet rites practised by the ordei at its midnight 
meetings It was said that on Ins initiation each membei had to 
disavow his belief in God and Christ, to spit upon the ciucifix, to 
submit to indecent coiemomes, and to swear never to loveal the 
seciots of the society oi disobey the mandates of a giand-mastoi, 
who claimed full powei of absolution When the mass was celebi ated 
the conseciating words “Hoc est corpus” were omitted , on Good 
Friday the holy cross was trampled under foot , and the Clmsiian 
duty of almsgiving had ceased to bo observed Even the vaunted 
chastity of the oidei towaids women had, it was said, been turned 
into a sanction foi moie liornble offences These evil piaoticcs 
wgiq pait of the secret statute law of an older which m its nightly 
assemblies worshipped hideous foui -footed figures, — a cat or a calf 
In England the very children at their play bade one another bewaio 
of a Templar’s lassos Stiaugei stories yet weio nle m tins couutiy 
and giavely loported before bishops and piiosts, — of children slain 
by their fathors because they chanced to witness the nightly oigies 
of the society ; of one puors being spirited away at eveiy meeting 
of the gonoral chapter , of the gieat preceptors declaiing that a 
single hau of a Saracen’s heard was worth more than the whole 
body of a Christian man. In Franco tlioy weio said to roast their 
illegitimate children and smear their idols with the burning fat. 
Suppros- For nearly two yeais Philip wailed for Clement to fulfil lus 
sion of bargain A certain Templar fiom the prisons of Toulouse now 
order in offered to put the king in possession of a secret that would bo worth 
France, a realm. Acting on the evidence of this infonnoi, Philip issued 
aiders (14th September 1307) for the arrest of all the Templars in 
France on the night of Friday, 13th October. lie seems to have 
written to the neighbouring princes urging them to act m the same 
way James de Molai was seized with sixty of lus brothreu m Pans 
On Saturday they wero brought before the timvcisily of Pans to 
hoar the enumeration of their crimes , and on Sunday the Pans mob 
was gatheied in tho royal gardens, where preachers were mvoiglung 
against tho iniquities of tho older The inquisitors began theii 
woik at once ; and inhuman tortures forced, the most horrible 
avowals from the lips of many In Paris alone thirty-six Templars 
died under torture. 1 Of 140 Templars examined at Paris between 
19th Ootoboi and 24th November 1307, the experience of some of 
whom extended over nearly half a contury, there is hardly one who 
did not admit tho dishonouring of the crucifix at his reception. 
Very many confessed to other charges, even of tho worst description. 
Clement V , although he suspended the inquisitors’ powers on 27tli 
October (Loisolour, 159), before the end of the next mouth wiote 
to Edward II to arrest all tho English Templars, who wore accord- 
ingly seized on 10th January 1308, About tho same time they 
wore arrested in Sicily (24th January) and m Cyprus (27tli May). 
As Clement did not move fast enough, Philip wont to Poitiers 
with 700 armed men, and tho pope was at lus mercy Itwas agreed 
that the prisoners, tlioir In nils, ami tlioir money should bo nominally 
placed m tho bands of Clement's commissioners. Tlio power of 
' l Michelet, 2 Vows, 1. 30, aruclle, 85, &c. 
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the mquisitois was lestoied (5th July) ; and the pioperty foifeited 
was to be devoted to the lecoveiy of the Holy Land Clement 
now gave oidei s foi fresh diocesan lnquiues into the guilt of the 
Templais He had all eady lieai d the confessions of seventy - tv o 
at Poitieis (29th June to 1st July) The giand-master and the 
thiee preeeptois were re-examined at Chmon, and renewed their old 
confessions (20th August) Lastly, the bull Ecgnans in Ccelo sum- 
moned a gieat council at Yienne foi 1st October 1310, when tlio 
question of the guilt of the oidei might be considered Tlie 
diocesan councils were only empowered to inquire into tlie conduct 
of individuals 

The trial began on 11th Apnl 1310 On 23d Apul Reginald de The 
Piumo piote&ted against the unfairness of the proceedings On tnal 
Tuesday, 12th May, fifty-foui Templais were burnt by older of the 
aiclibishop of Sens, and a few days later foui more Next day the 
tenoi spiead (19th May) Foity-six Templais withdrew their de- 
fence and the commissioneis decided (30th May) to adjourn till 
November The second examination lasted fiom 18th Deccmbei 
1310 to 5th June 1311 Meanwhile (c Apnl 1311) Clement and 
Philip had come to terms The pope condemned the Templais 
The council of Yienne met m October 1311 A discussion aiose 
as to whether tlie Templais should be heard in their own deience 
Clement, it is said, bioke up the session to avoid compliance , and 
when seven Templais offered themselves as deputies for the defence 
he had them cast into pnson. Toivaids the beginning oi March 
Philip came to Yienne, and he was seated at tlie pope’s light hand 
when that pontiff delivered his seimon against the Templais (3d 
April 1312), whose oidei had just been abolished, not at the general 
council, but m pnvate consistoiy (22d Maich) On 2d May 1312 
he published the bull Ad Providam, tiansfemng the goods of tho 
society, except for the kingdoms of Castile, Aiagon, Poilugal, anil 
Majoica, to the Knights of St John The oidei was nevei foimally 
pionounced guilty of the dimes laid to its cliaige , its abolition 
w'as distinctly, m tlie teims of Clement’s bull Consul® antes Duclim, 

“ non per modum defimtivae sentential, cum earn super hoc secun- 
dum inqiusitioiies et piocessus super Ins habitos non possemus 
fene de juie &ed per viam provisioms et oidmatioms apostolical” 

(6th May 1312) 

The individual membeis of tho older seem to have been left to 
tho judgment of provincial councils. They w cie divided into three 
classes, — (1) those who confessed at once , (2) those who persisted 
in denial oi the cliaigos , (3) those who, having confessed at Hist, 
withdrew tlieir confessions later on the plea that they had boon 
extracted by toitiue. The penalties foi the throe classes were 
respectively (1) penitence, (2) pcipetiwl imprisonment, (3) death by 
fue The cases of the giaud-m aster, the vi&itoi of Franco, and tho 
mosteis of Aqiutame and Nonnandy w'eie rescued foi the pope’s 
decision. Eaily m 1314 they were ioiced to nuke a public con- 
fession m Notre Dame, and had already been condemned to per- 
petual unpiisomn cut when the giand mnstoi anil tho preooptoi of 
Normandy publicly pioclauned thou entire innocence The king, 
without consulting tho chuich, had them burnt “m the little island” 
of tho Some “between the Augustnuans and the royal guidon ” 

The opinion that tho monstrous chaiges brought against the Question 
Templars were falso and the confessions wore only oxti acted by of then 
torture is supported by tho general results of the investigation (m guilt or 
almost every couutiy outside Fiance), as we have them collected m imio- 
Raynouard, Lahbo, and Du Puy In Castile, where tho king flung ceuee 
them into pnson, they wore acquitted at the council of Salamanca. 

In Aragon, where they held out for a time m their foi tresses against 
tlio royal power, tlie council of Tarragona pioclauned in their favour 
(4th November 1312). In Portugal tho commissioners reported 
that tlioro weio no giounds for accusation. At Mainz tho council 

S fououuecd tho order blameless At Troves, at Mossma, and at 
ologna, m Romagna and in Cyprus, they were either acquitted or 
no evidence was forthcoming against them At the council of 
Ravenna tho qiucstion as to whether torture should bo used W’as 
answered in tlio negative except by two Dominicans ; all the 
Templars wore absolved, — even those who hail confessed through 
fear of torture being pronounced innocent (18th June 1310). Six 
Templars woro examined at Florence, and their evidence is foi its 
length the most remarkable of all that is still extant Roughly 
speaking, they confess with the most elaborate detail to every 
charge, — even tho most loathsome , and tho perusal of their 
evidence induces a constant suspicion that their answers weio 
practically dictated to them in tho pioooss of the examination or 
invented by tlio witnesses themselves J In England, whore perhaps 
torture W’as not used, out of eighty Templars examined only four 
confessed to tlio charge of denying Christ, and of these four two 
woro apostate knights But somo English Templais would only 

S aranlco tho purity of their own country. That m England as 
eswhero tho charges weio hold to ho not absolutely proved seems 
evident from the form of confession to ho used before absolution, 
m which the Templars acknowledge themselves to be defamed m 
tho matter of certain articles that they cannot purge themselves 
In England nearly all the worst evidence comes a t se cond or third 
s See tlie’evidenco in full ap 'JLbta^iui7ppriV!i*2 1 2 



TEI- 

hand or through the depositions of Franciscans and Dominicans 
Yet it can hardly be doubted that the “ spuitio supei ciucem” 
did form a pait of the initiation ceremony Even the English. 
Templar^ admitted that the statutes of the ordei weie one and the 
same all the woild over , and theie is no setting aside the consist- 
ent evidence of almost eveiy French Templai as to his guilt in this 
mattei Of the othei charges the most revolting may have ongm- 
ated m the abuse and misinterpretation of a licence pi manly 
intended foi military emeigencies Such at least is the form it 
seems to take m the evidence of John Senand (ap Mich , n p 137) 

A debased nnnd might mismteipiet this concession and tianslate 
it into coaisei woids, till (this part of the initiation ceiemony being 
piobably conducted m pnvate, as, most certainly, ivas the spitting 
on the cioss) there might be two foimulanes cunent m the ordei, 
of which the second was plainly immoral, wheieas the fiist was 
perfectly harmless unless coupled with a sous-entendrt So too 
with legal d to the spuitio One Templai says plainly that he 
took it toi a joke,— pro trufa ; othei s legarded it as an imitation 
of St Peter’s denial , a modem water has suggested that the custom 
was intended as a symbol of absolute obedience (ap Mich , 11 260) 
There is little doubt that most members looked upon the ceiemony 
with disgust Some salved then consciences by the excuse that 
they weie denying Jesus and not Chnst , anothei when shown the 
crucifix denied his belief m the painted figiu e Nearly all declaied 
that they had spat near hut not upon the cross, and denied Chnst 
“non eorde sed ore ’’ Men who could thus play with their own 
consciences at then initiation might well, when their lives were m 
peal, clothe a falsehood m the gaih of tiuth by denying “spuitio 
supei ciucem” instead of confessing to “spmtio juxta cnicem ” 

The other charges stand upon a somewhat similar footing The 

E ower of lay absolution nnglit easily be developed out of the hann- 
iss words with which the master or preceptor dismissed Ins ehaptei 
The coidulae which Templais weie accused of wealing m honour 
of then idol take a very different appeal ance as the “zones of 
chastity” 01 “belt of Nazareth” worn in. accordance with St Bei- 
naid’s precept With regaid to the chaige of ldolatiy the evidence 
is veiy conflicting In Fiance and at Florence a laige proportion 
of the membeis confessed to indecent kissing {oscula mhonesta) at 
then initiation , hut haidly a single English Templar admitted the 
charge, and one Fiench witness suggested an almost ludicrous ex- 
planation of the lumoiu Here also a simple ceiemony of lespect 
01 humiliation seems to have been expanded into one of shame- 
lessness , but the evidence is too stiong to admit of its being ex- 
plained away, at least m Fiance 

tnn- Not a few witnesses confessed that they had been called upon to 
rrois. deckie Olmst a false prophet, who suffered foi His own sms and not 
for the race, and to believe only m a supenor God of the heavens 
{Daum cosh superiorcm ) One Floience witness admits that the 

idol was worshipped as God and Saviour It was this head, ac- 
coiding to one of the witnesses, that could make the order uch and 
cause the eaith to hud and the trees to blossom A Carcassonne 
Templar spoke of the idol (Raynouaid, 241) as a. friend of God, who 
converses with God when he wishes On such evidence M Loiselenr 
holds that the Templais weie members of a secret leligion, which 
combined the heretical teachings of the Bogomilians and the Luci- 
fenans The formei, “the friends of God,” believed m a Supiexne 
Deity, whose eldest son Satanael was the creatoi of our world aftei 
Ins revolt against Ins fatliei, and whose youngei son Jesus was 
made man to counteract the evil deeds of his bi other They did 
not venoiale the cioss, regaidmg it as the instrument of Christ’s 
passion The Lucifonans, on the other hand, worshipped the eldest 
son, who had power over all the riches of this world M. Loiselenr 
has shown some remarkable coincidences, verbal and otherwise, be- 
tween the cieed of these two sects and that of the Templars, who, 
according to lum, borrowed fiom the foimer then belief m the 
Supieme Deity and from the lattei their devotion to the God of 
this earth It scorns, however, doubtful whether he is justified m 
combining the several items of such scatteiod evidence into a com- 
plete doctrinal system His argument might bo turned against 
himself, foi, if these heresies were so widely spiead m mediaeval 
Europe, arc they not for that reason those most likely to be 
ascribed to an unpopular order ? 

On the whole it may perhaps be admitted that the charges of 
‘ ‘ spuitio ” and ‘ * oscnlatio mhonesta ” wore current, at least sporadi- 
cally, for fifty years bofoio the suppression of the order 1 They 
may have become more general m the time of Thomas Beiaud, the 
grand-master (who died 1273), according to the evidence of the pre- 
ceptor of Aquitaine On the death of William de Beaujeu (1291) 
there were two rivals for the office of grand-master, — Hugh de 
Peraud, the visitor of Fiance, and James de Molai The latter m 
1291, at a general chapter, had declared his intention of extirpating 
certain practices in the order of which he did not approve 2 , while, 
if we may trust the French witnesses, the most vigorous initiator 
according to the new method was Hugh de Peraud. This exactly 
fits m with the account 8 that the errors were introduced after 
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William de Beaujeu’s death In othei voids, it is piobable that 
the party of Hugh de Peraud between 1290 and 1307 made a 
despeiate effoit to enforce the new eeiemomes and the new doc- 
trines throughout France and England The custom of “spuitio,” 
at all events, was very ancient, and Hugh de Pei and devoted Ins 
eneigies to the propagation of the ‘ * osculatio mhonesta” Tins 
would explain the omission of all allusion to the latter ceiemony 
when the English Templais were absolved , for they would not 
confess to a piactioe of which they weie innocent This tlieoiy 
likewise goes a long way towaids mterpietmg both the confession 
and the denial of James de Molai and the geneial acquittal of the 
Templais m nearly all the councils outside France (T A A) 

TEMPLE The temple is an institution common to Meaning, 
religions of natural growth which have reached a certain 
stage, and m most languages bears a name expressing that 
it is the house or palace erected by men as a habitation 
for their god 4 (Greek, mbs , Hebrew, hekal, “palace,” oi 
both elohim , “house of God”, Latin, sedes scicrse) In 
this connexion the teim “house of God” has quite a 
different sense from that which we connect with it when 
we apply it to a Christian place of worship A temple is 
not a meeting-place for worshippers , for many ancient 
temples were open only to priests, and as a general rule 
the altai, which was the true place of worship, stood not 
within the house but before the door The temple is the 
dwelling-house of the deity to which it is conseciated, 
whose presence is marked by a statue or other sacred 
symbol, and m it his sacied treasures, the gifts and tribute 
of his worshippers, are kept, under the charge of his 
attendants or priests Again, a temple implies a sanctu- 
ary, hut a sanctuary or holy spot does not necessanly 
contain a temple A piece of land may be reserved for 
the deity without a dwellmg-hou.se being erected to 
him upon it, and a sacred tree, stone, or altar, with 
the holy precinct surrounding it, may be lecogmzed as a 
place where the worshippei can meet his god and present 
his offerings, although no temple is attached Indeed the 
conception of a holy place, separated from piofane use, 
is older than the beginnings of architecture j and natural 
objects of worship, such as trees and stones, which need 
no artificial protection or official keeper, are older than 
images enshrined under roofs and protected by walls and 
doors. All antique religion is essentially altar -worship 
(see Sacrifice), and for ritual puiposes the altar 
always continued to he the true centre of the sanctuary 
But the altar is only a modification of the sacred stone 
(comp Priest, vol xix p 726), and it has already 
"been observed that, even m later times, the chief altar of 
a sanctuary stood outside the temple In the oldest and 
most primitive forms of religion the sacred stone is at 
once the place where gifts are offeied and the material 
sign of the piesence of the deity , thus the temple with 
its image belongs to a later development, m which the 
significance of the sacred stone is divided between the 
altar outside the door and the idol, or its equivalent, 
within But in many very ancient sanctuaries the place 
of a temple is taken by a natural or artificial grotto (eg, 
the Phoenician Astarte grottoes, the grotto of Cyntlms 
m Delos), or else the temple is built over a subterranean 
opening (as at Delphi) ; and, while this may be m part 
explained as connected with the cult of tellunc deities, oi 
the worship of the dead, it seems not unreasonable to 
think that in their origin cave temples may date back to 
the time when caves were commonly used as human habit- 
ations, that the altar in fiont of the temple had its proto- 
type m altars at the mouths of sacred caves, which were 
approached with holy fear and not entered by ordinary 
worshippers, and that thus some of the mam features of 
the ancient temple were fixed from the first by the analogy 


4 Temjplum properly denotes a spot inaugurated for the observation 
of auspices by the augurs But at Rome most cedes scicrse were also 
tmpla, and so the terms came to be used as synonymous 


1 See Mich., ii 6-11 


5 Mich., u 139, 247. 8 Mich., u, 132. 
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of more primitive sanctuaries. The influence of the cave 
temple seems at least to be undeniable in that widespread 
type of sanctuary in which, . besides the court for the 
worshippers and an outer chamber, there was a dark and 
mysterious inner room, an adytum or Holy of Holies. 
This type is found in Egypt (see Aechitectuee, vol. ii. 
p. 388 and plate VII.), among the Semites, as in the 
temple at Jerusalem and in that of Hierapolis (De Dea, 
Syr., § 31), and also among the Greeks and Romans. In 
Greece the adytiun was not a universal feature, though 
large temples usually had an antechamber as well as the 
cella or proper chamber of the god. But, where an oracle 
was given, or mysteries were celebrated, an adytum was 
always found, and one of its names was yeyapov, which 
seems to be a transcription of a Semitic -word for a cave 
( 5 meghara ). Certain adyta in Greece were actually sub- 
terranean; and the association of oracles with caves is 
well known. 

The architectural features and plan of temples in various 
parts of the world have been illustrated at length in the 
article Aechitectotie, and need not detain us here, but 
some further notice of the successive temples at Jerusalem 
is called for by the unique interest of the subject, while 
a glance at the topographical problems connected with 
this holy site is necessary to supplement the article 
Jehus alem. 

1. The Temple of Solomon. — There were temples among 
the Hebrews before the time of Solomon, -whether private, 
like that of Micah (Judges xvii. 5), or public, like that of 
Shiloh, -where the ark was housed for a time (see Taber- 
nacle). In this, as in other matters, the Israelites must 
have learned from the Canaanites, who had large temples 
in the time of the Judges. The “hold” (vault?) of the 
temple of El-Berith at Sliechem was the place of refuge 
for a thousand men (Judges ix. 46 sq.), ancl at Gaza there 
was a vast temple with a roof supported on two middle 
pillars (Judges xvi. 29). Solomon’s enterprise was not 
therefore absolutely novel, and in point of size his temple 
can hardly have surpassed those just mentioned. But his 
subjects were much behind the Canaanites and Philistines 
in the constructive arts, and as Solomon had to call in the 
aid of Tyrian craftsmen it cannot he questioned that the 
design was derived from Tyrian architecture. The general 
plan, indeed, of the house or “palace” (Jiehal) of Jehovah, 
with an adytum ( delnr , E.V. “ oracle ”), an outer chamber, 
and an altar before the door, is, as we have seen, common 
to many countries, especially in temples which had an 
oracle, as was the case with Solomon’s temple, built to 
contain the ark. But all the distinctive features are 
Phoenician, or at least characteristic of the northern 
Semites, of whose art the Phoenicians were then the lead- 
ing exponents. For the general arrangements the temple 
of Hierapolis (Mabbog), described by Lucian, offers a 
complete parallel. Like that of Solomon, it faced the 
east, and had two cellos and a pronaos. The interior was 
enriched with gold work. Before the door stood a brazen 
altar within a walled court. The walled court is a con- 
stant feature in the Phoenician and Syrian temples, known 
to us from their remains or from coins, 1 and the golden 
decorations, the portico, and the brazen altar appear in the 
ancient temple of Byblus and in other Phoenician shrines 
(C./.S., Nos. 2, 143), The chief motives in the internal 
decoration of Solomon’s temple were the palm tree and 
the cherub. The former is one of the commonest 
Phoenician symbols, and the Phoenician associations of the 
latter are clear from Ezek, xxviii. The cherub, in fact, is 
only a variety of the sphinx, and the way in which the 
palm and winged animal figures were combined in 

1 See T, L. Donaldson, Architectures Numismutica (London, 1859) ; 
Renan, Mission de FMnicie ; Perrot and Cliipiez, Hist de l’ Art, vol. iii. 
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Phoenician decoration is shown in a fragment of alabaster 
preserved in the Louvre and here figured (fig. 1) after 
Perrot (op. cit ., iii. 131). Two cherubs with outstretched 
wings stood in the 
adytnm to form a 
baldachin over the 
ark. Baldachins 
over the image or 
symbol of the deity 
existed in other 
temples of the 
northern Semites 
(Donaldson, op. cit., 
pp. 73, 76 sq., 99), 
and in many Phoe- 
nician works of art 
(e.g., on the stele of 
Byblus) the figure 
or symbol of a deity 
is overshadowed by 
the winged disk 
(an Assyrian sym- 
bol of godhead) ar- 1? . 1 

ranged as a sort of lg ' 

canopy (Menant, Glyptigue Oriental, ii. 231, 238). 

The adytum of the temple was a cube of 20 cubits each 
way ; the outer chamber was of the same breadth, but 40 
cubits long and 30 high. 2 The portico was of the breadth 
of the main building and 10 cubits deep. That the two 
. chambers were separated by a solid wall and not by a mere 
' wooden partition may be taken as certain if, with Stade, 
we understand 1 Kings vi. 31 to say that the doorway of 
the adytum was pentagonal, i.e., that instead of a hori- 
zontal lintel a rude arch of two blocks was introduced to 
distribute the pressure of the superincumbent wall. In 
this case it is not likely that the exterior walls of tho 
adytum were carried up to a height of 30 cubits, so as to 
allow of a continuous roof. The reduction of the dimensions 
to English feet is approximately determined by the Siloam 
inscription, which gives a round number of 1200 cubits 
for a measured length of 1760 feet. The Hebrew cubit, 
therefore, was the short cubit of antiquity, and for practi- 
cal purposes may be taken as equal to the Greek cubit of 
18 inches, used by Josephus for tho measurements of 
Herod’s temple. Thus the roof-beams of the temple had 
a span of 30 feet, a length sufficient to make it probable 
that the wooden pillars spoken of in 1 Kings x. 1 2 (comp. 
2 Kings xviii. 16) were employed to support them. The 
roof of the temple at Gaza rested on pillars, as we have 
seen, and wooden pillars seem to have been used within 
the temple at Golgus (Cesnola, Cyprus , p. 139), which 
was smaller than that of Jerusalem. A peculiar feature 
in Solomon’s temple was that all its sides except the front 
were surrounded by three stories (each 5 cubits high) of 
small chambers, 5 cubits wide on the ground floor, 6 on 
the first floor, and 7 on the second, the increasing breadth 
being evidently got by reducing the thickness of the walls 
by 1 cubit at each floor. 8 Thus, allowing for tho walls, 
the external measurements of the house cannot have been 
much less than 45 cubits by 90. The aspect of the fagado 
can only be conjecturally determined. Several Phoenician 
temples, known from coins, show on their fagado a high- 
pitched ga'ble (Byblus, Tripolis), and that of Tripoiis has 
also a flat-roofed wing on each side of the gable and portico, 
which would answer to the ends of the side chambers in 

3 The description of the temple in 1 Kings is often obscure and the 
text is not always sound. Cp. Stade’s essay in Z. f. ATtiche Wiss ., 
1883, p. 129 sq. 

4 In such small chambers the winding stair (1 Kings vi. 8) can 
hardly have been more than a vertical post with footholds nailed to 
it (Prof. J. H, Middleton). 
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our temple. But perhaps the closest analogy to the 
frontispiece of Solomon’s temple is the often-cited one of 
the temple at Paphos, of which a 
representation from a coin is an- 
nexed (fig. 2). Here the portico be- 
tween the side wings is flanked by 
two slender towers, and in the end 
of the nave above the door there 
are square-topped windows. Solo- 
mon’s temple had “ windows of 
beams ” (or “ with horizontal lin- 
tels”) “framed in,” which, as Pro- 
fessor J. H. Middleton observes, is Fig- 2 - 

naturally explained on the analogy of the windows be- 
tween the beams in the wooden gables of Coptic churches. 
This is the obvious position of openings for light in 
buildings the type of which was derived from wooden 
constructions, and we know that the oldest Phoenician 
temples were, at least in great part, of wood (Utica; Pliny, 
H.JT., xvi. 79 ; comp. Jos., G. Ap., i. 17, 18, and Solo- 
mon’s house of the forest of Lebanon). That Solomon’s 
temple had towers cannot be proved, for the height of the 
porch is not given in Kangs, and the 120 cubits of 2 Chron. 
iii. 4 is obviously an excessive figure, due to a mistake of 
the writer or of a copyist. But the fact that in Ezekiel’s 
ideal temple the door-posts of the porch are 5 cubits broad 
makes the existence of slender turrets like those of Paphos 
on each side of the portal probable. Another feature of 
Solomon’s temple is exactly reproduced at Paphos. On 
each side of the door the coin shows a fantastic pillar 
standing free. Solomon erected two such pillars of bronze, 
18 cubits high (1 Kings vii. 15 sq.), with capitals of “lily 
work,” i.e., adorned with lotus flowers, like the Phoenician 
capital from Cyprus figured by Perrot (op. cit ., p. 116). 
Such twin pillars or twin stelae in stone are of constant 
occurrence in Phoenician sacred art, and are still familiar 
to us as the Pillars of Hercules. In Solomon’s temple 
both the oracle and the outer cella had folding doors. In 
the second and third temples the inner door was replaced 
by a vail (parohheth), and a vail also hung before the outer 
door (Mai. i. 10 ; 1 Mac. i. 22, iv. 51 ; B. J., v. 5, § 4 sq.). 
The Chronicler (2 Chron. iii. 14) introduces a vail in the 
first temple. This feature also seems to be common to 
the temple with other Semitic shrines (comp. C.I.S., Ho. 
86, DtnD, Assyr. parahku , Syriac prdkhe, “ shrines,” and 
the Kaaba at Mecca). 1 

The temple had an inner court of its own. (1 Kings vi. 36), hut 
the outer or great court (1 Kings vii. 12) was the court of the palace 
as well as of the sanctuary. Details as to the position of the courts 
and buildings must be reserved till we speak of the site, but it 
may he noticed that Jer. xxxvi. 10 speaks of the “higher court,” 
to which the “new gate ” of the temple belonged. This new gate 
in the higher court can hardly he different from the “higher gate ” 
built by Jotliam (2 Kings xv. 35), or from the “higher gate" of 
Benjamin, which, in Jer. xx. 2, is not the city gate of that name, 
but a gate “in” (not “by” as E.V.) “the house of the Lord.” 
From its name this gate must have been on the north side or at the 
north-east angle of the temple area, so that the ground rose to the 
north or north-east. The upper court may be merely the upper 
part of the great court near the “higher gate” leading to the 
palace (2 Oliron. xxiii. 20), or maybe the same as the “new court” 
of 2 Chron. xx. 5. But one cannot he sure that the Chronicler is 
not transferring to Jehoshaphat’s time a new court of the second 
temple. We know, however, that the kings of Judah made from 
time td time considerable changes in and about the temple. 

2, The Tenvple of Zerubbabel.- — After the captivity an 
altar of stone took the place of the brazen altar, or rather 
perhaps of the altar of Ahaz (2 Kings xvi, 10 sq.). The 
altar was erected immediately after the return (Ezra iii, 

1 Cp. also the vail of Assyrian tissue given by Antiochus to the 
temple at Olympia (Pausan., v. 12, § 4), which Ganneau {Quarterly 

Statement, April 1878) boldly identifies with the vail of the temple 
that Antiochus Ipiphanes carried off from Jerusalem (1 Mac,, i. 22 ; 
Jos., Ant,, xii. 5, § 4). 


P L E 167 

2); but the rebuilding of the temple was long delayed, and 
the work was not completed till 520 b.c. (see Haggai). 
It was much inferior to the first temple in magnificence, 
though not perhaps in size (Haggai ii. 3). The proposed 
breadth of 60 cubits and height of 60 cubits spoken of in 
Ezra vi. 3 would indeed imply that it was larger than the 
first temple, but in view of the testimony of Haggai (loc. 
cit.) it seems unlikely that these dimensions were realized 
by Zerubbabel. 

The first temple resembled other temples of antiquity 
in being built to contain a visible symbol of the presence 
of the deity, namely, the ark, which stood in the inner 
chamber. In the second temple the adytum was empty, 
but the idea that the Godhead was locally present in it 
still found expression in the continuance of the altar service, 
in the table of showbread (a sort of continual lectisternium ) 
that stood in the outer chamber, and above all in the 
annual ritual of the day of atonement, when the high 
priest entered the Holy of Holies to sprinkle the blood of 
the expiatory sacrifice on behalf of the people. Hot only 
in this point but in all others the ritual of the second 
temple was dominated by the idea of priestly mediation, 
and the stated sacrifices of the priests on behalf of the 
people, which replaced the old stated oblations of the 
kings, became the main feature of the altar service. The 
first temple was primarily the royal chapel, and the kings 
did as they pleased in it ; the second temple was the 
sanctuary of the priests, whose chief now became the 
temporal as well as the spiritual head of the people. In 
the time of Ezekiel not only laymen but uncircumcised 
foreigners entered the sanctuary and acted as servants in 
the sacred offices (Ezek. xliv. 7) ; in the second temple 
the laity were anxiously kept at a distance from the holy 
things, and even part of the court around the altar was 
fenced off by a barrier, which only the priests were allowed 
to cross (Joseph., Ant., xiii. 13, § 5). Being no longer 
hemmed in by the royal buildings, as the first temple had 
been (Ezek, xliii. 8), its precincts could he expanded to 
suit the necessities of the enormous host of ministers of 
various ranks demanded by the growing complexity of 
the ritual, which, in matters of music and the like, was 
immensely developed as time went on (comp. Psalms). 
Herod’s temple, with the dependent buildings, was a little 
city enclosed in its own. fortifications. But long before 
his time the temple was a sort of priestly citadel, the 
fortress as well as the sanctuary of the hierocracy ; and 
the sacred offerings which flowed to Jerusalem from Jews 
in all parts of the world were lavishly expended on enlarg- 
ing and strengthening it (Jos., B. J., v. 5, § 1). The name 
of Simon II. (c. 200 b.c.) is associated in Ecclus. 1. 1 sq. 
with important works of fortification on the circuit of the 
temple. Twice rained in the wars with the Seleucids, 
these bulwarks were twice rebuilt, by Judas and Jonathan 
Maccabaeus (1 Mac. vi. 7 ; Jos., Ant., xiii. 5, § 11). The 
works were further strengthened by Simon (1 Mac. xiii. 
52), and at the time of Pompey’s siege (63 b.g.) constituted 
an almost impregnable fastness, strengthened on its weakest 
or northern side by great towers and a deep ditch (Ant., xiv. 
4, § 2). Twenty-six years later the temple was again be- 
sieged by Herod, who, attacking, like Pompey, from the 
north, had to force three lines of defence,— the city wall 
and the outer and inner temple (Ant, xiv. 16, § 2). 

Of the temple as it was in the Greek or the Hasmonean period 
we have two descriptions "by Hellenistic Jews, Pseudo -Aristseus 
(comp. Septttagint) and Pseudo-Hecataeus (Jos., O. Ap., i. 22). In 
such a matter we may suspect even notorious literary forgers of care- 
lessness and exaggeration rather than of absolute untruth. Pseudo- 
Aristseus describes the temple as surrounded "by a triple circuit of 
walls more than 70 cubits high, and as further protected by the 
adjoining Acra, which overlooked the place of sacrifice. Comparing 
the account of Herod's siege, we may perhaps take the third circuit 
to be the wall of the town, which is represented as lying below the 
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temple on the same hill The upper city on the western hill is 
ignoied, which seems to show that the account was wntten betoie 
the Hasmonean penod (comp Jerusalem, vol xiu p 641), as has 
been aigued on othei giounds m Septuasint The Acra, which is 
often mentioned m the history of the Maccabee wais, seems to have 
been on the same site as the Bans 01 castle of the Hasmonean 
pnest-punces, wheie they put on their pnestly robes befoie doing 
sacufice (Ant , xv 11, § 4) That the Bans was close to the temple 
appeals both fiom this circumstance and from the fact that Anti- 
gonus was chaiged with setting fne to the porticoes of the temple 
dunng the siege by Iieiod (Ant , xiv 16, § 2), — an accusation which 
would have had no plausibility unless the destiuction of the 
poiticoes had been useful to isolate the castle Pseudo -Hecat sens 
gives the temple precincts a length of 500 feet and a breadth of 
100 cubits The explanation of these numbers will appeal m the 
sequel 

3 The Temple of Herod — In the eighteenth year of his 
leign (20-19 bo) Heiod the Great began to rebuild the 
temple and its precincts from the foundation, doubling 
the old area {Ant, xv 11 , Bell Jud, i. 21) The woiks 
included the reconstiuction, on the old site, of the Bans, 
which now received the name of Antonia, and is geneially 
reckoned by Josephus as foimmg part of the temple 
precincts Apart f i om the Antonia, the temple area f oimed 
a quadrangular plateau supported by retaining walls of 
great height and strength, and surrounded by porticoes 
Thiee of the porticoes were double walks, 30 cubits broad, 
with monolith pillais 25 cubits high, and cedar roofs, 
the fomth oi southern portico (the Stoa Basilica) had four 
rows of Corinthian pillars and thiee walks, respectively 
30, 45, and 30 cubits m bieadth. The middle walk was 
twice the height of the aisles, and the latter were 50 
feet high As regards the size of this enclosure, we are 
told by Josephus that the Stoa Basilica was a stadium or 
600 feet long {Ant , xv 11, § 5) ; and m Ant , xx 9, § 7, 
the same length is assigned to the eastern colonnade, which 
was known as Solomon’s Porch (comp John x. 23, Acts in 
11 and v 12), because it, and it alone, rested on an ancient 
substructure held to be the work of Solomon The whole 
cncuit of the porticoes was therefore 4 stadia, 1 or with 
the Antonia 6 stadia (B J , v. 5, § 2) The Antonia lay 
on the north side {Ant , xv. 11, § 4) and communicated by 
stairs with the north and west porticoes at the north-west 
angle of the enclosuio. Fcrgusson and otheis suppose that 
it touched the temple only at this angle, thence stretching 
north and west. But in this case the Antonia, which, as 
we shall see below, lay just north of "Wilson’s arch, would 
have been built over tlio hollow of the Tyropoeon valley, a 
supposition absurd m itself and inconsistent with B. J., v. 
5, § 8, winch says that it stood on a cliff. Again, the 
tower 70 cubits high that stood at the south-east angle of 
the Antonia overlooked the whole temple, just as we know 
from Pseudo- Aristoeus that the old Acra overloolcod the 
altar. But, if tlie south-east angle of the Antonia had 
been, as Fergusson supposes, at the north-west anglo of 
the temple porticoes, the view from the tower would have 
been intercepted by the lofty porch m fiont of the Holy 
Place. The Antonia, therefore, had its south face along 
part of the noitli face of the temple enclosure, and to gain, 
a circuit of 6 stadia for templo and Antonia together we 
must assign to the latter the length of a stadium from north 
to south. This is not too much, for Josephus describes it 
as a little town in itself (2?. J., v. 5, § 8). 

The Antonia, the porticoes, and the space immediately 
within them (the outer court, or, as modoin writers call it, 
the court of the Gentiles) wero not holy ground. But m 

1 Tins measurement (Ant., xv. 11, § 3) 1ms often been taken to refer 
to Solomon’s temple. But this view is not demanded by the words of 
Josephus, and is inconsistent with the other measurements he gives 
and with B.J., v. 5, § 1, which states that the plateau was levelled up 
by Solomon only on tbe east. This from the lie of the contour lines 
makes a plateau 600 feet square impossible. The Mislmah makes the 
“mountain of the house” a square of 500 cubits, apparently borrowing 
from Ezekiel. 
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the middle of the enclosure there was a platform raised 
15 cubits above the court of the Gentiles and fenced off 
by a barrier, with inscriptions, one of which still exists 
{Palestine E F Quarterly Statement, 1871, p 132), forbid- 
ding aliens to pass on pain of death The platform was 
approached by steps on all sides but the west {B J , v 
1, § 5, and 5, § 2), and was suirounded by a wall, rising 25 
cubits above the inner level, and pierced by four gates on 
the north side and as many on the south On tlie west 
there was no gate, but on the east — that is, m fiont of the 
fane — theie were two, one within the other, for tlie eastern 
end of the platform was walled off to foim a separate couit 
foi the women, at a somewhat lower level One of tlie 
northern and one of the southern gates belonged to the 
court of the women, but it was also entered cln ectly from 
the east by a veiy splendid gate of Corinthian brass, much 
more costly than the others, though they weie overlaid 
with silver and gold An enormous gate, 40 cubits wide 
and 50 high (gate Nieanoi), connected the women’s court 
with the higher part of the platform, or couit of the men 
of Israel The beautiful gate of Acts m 2 is variously 
identified with the first or second of these eastern poilals 
The walls of the platform were lined within with chambeis, 
in fiont of which ran a splendid colonnade , and the gate- 
ways were connected with the colonnade by small lofty 
halls {exedree), which fiom without had a tower-like aspect. 
It is doubtful whether all the gates had exedree , but, on 
the other hand, there was such a hall also at tlie west end 
wheie no gate opened. In tlie court of the men — i.e , m 
the upper aud western part of the platform just described — 
stood the fane or temple pioper laised twelve steps above 
the court For the ground plan of the Holy Place and 
the Holy of Holies the ancient dimensions of Solomon’s 
temple were preseived, and the external size demanded by 
the scale of the sui roundings was gamed by mci easing 
their height, placing a lofty second story above them, 
making their walls and those of the surrounding chambeis 
(coi responding to the chambers m the first temple) enoi- 
mously thick, and placing at the front or east end a porch 
100 cubits wide and 100 cubits high The open doorway 
of this poich was overlaid with gold, as was also the door 
of the fane and the wall lound it To tlie ornament of 
the entrance belonged also a golden vine with clusters of 
grapes as big as a man In front of the fane beneath the 
steps was the gieat altar of stone, 50 (or, according to 
the Aliddoth, 32) cubits square and 15 high; it was as- 
cended by a flight of steps fiom tho south The part of 
the court round tlie fane and the altar was fenced off for 
tlie use of the priests, and oilier Israelites wore admitted 
only when tlie sacrificial nlual required tlie presence of 
tlio sacnficer. 

Besides the descriptions m Josephus, wo have foi Herod’s templo 
a mass of details anu measmemouts m tlie Misluuc treatise Middoth. 
Josephus was lnmself a priest, while tho Mislmah was not written 
till a century after tlio destruction of tho temple, though it uses 
tiadilions that go hack to Levites who had sorved m tho templo 
The two sources differ m many measurements, and tho Middoth 
appeals to ho possessed of detailed traditions only for tho inner 
templo Tho state of the evidence is not such as to allow a plan 
of the templo to ho formed with ai elutectural precision. The above 
account losts almost entirely on Josephus, who, apart from cortain 
exaggerations m detail, gives a satisfactory goneial account, such as 
could ba written from memory without notes and drawings 

Herod’s gigantic and costly structures wore still in 
building, forty-six years after their commencement, when 
our Lord began His ministry (John ii 20), and the works 
were not completed till the procuratorship of Albinus (62- 
64 a n.) In 66 tho great revolt against Homo broke 
out, and in August 70 Jerusalem was taken by Titus and 
the temple perished in a great conflagration, 2 

8 On 10 Ab ; but Jewish tradition celebrates 0 Ab as tbe day of tba 
destruction of the temple. 
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Topo- 4. Topography — It is not disputed that the site of the 

grapby temple lay within the gieat Haram platform (see Jeru- 
salem), now a Moslem holy place, and it is generally agreed 
also that the south-west corner of that platform is the 
south-west corner of Herod’s outer plateau, parts of the 
southern and western retaining walls being confidently 
ascribed by experts to his age But if Herod’s temple 
(excluding the Antonia) was only 600 feet square it can 
have occupied but a small pait of the Haram area, which 
measures about 1500 feet from north to south and 922 
feet along the south wall. Moreover, the highest part of 
the hill, whei e the Dome of the Hock now stands, must have 
been outside and north of the temple enclosure But this 
affords no good reason to doubt the accuracy of Josephus’s 
measurements m a matter m which his memory could 
hardly fail him, and where his tendency would be rather 
to exaggerate than to dimmish There is no evidence 
that the eastern wall of the Haram is as old as Herod, 
much less as old as Solomon , for the supposed Phoenician 
letters found on stones belonging to it are not letters at 
all, and may be of any date 1 Moreover, there are various 
evidences of later building about the east wall of the 
Haram , the so-called Golden Gate is certainly a later con- 
struction, and Justinian’s church rested on new substiuc- 
tures to the south and east (Procopius, JDe TEd , v. 6), which 
implies an extension eastward of the old platform And 
this is confirmed by the fact that in the neighbourhood of 
the south-east angle the platform does not rest on solid 
substructures such as Josephus speaks of, but on the vaults 
known as Solomon’s stables. Again, though the temple of 
Solomon lay above the town, there is no evidence that it 
was on the veiy top of the hill , on the contrary, buildings 
of the dimensions given m 1 Kings might have been placed 
on the lull-top without the need for such great substructures 
as aie spoken of m 1 Kings vii 10 ; and we have seen m 
speaking of the couits of the first temple that the ground 
appears to have risen to the north, the upper court being 
on that side 2 

If we accept the measurements of Josephus we have to break with, 
mediaeval tradition, both Moslem and Christian, which associates 
the Saklu a or rock under the dome on the top of the hill with the 
sacied site of the Jews So much weight has been laid on this 
circumstance by wiiters of eminence that it is necessary here to go 
mto some particulars and show that earlier tradition goes quite the 
other way It is a Talmudic legend that m the Holy of Holies 
the place of the lost ark was taken hy a stone called the “founda- 
tion stone ” Eurthei this stone was identified with Jacob’s stone at 
Bethel (comp Kashi oil Gen xxvm and Bxeithaupt’s notes) Both 
Mohammedans and Clnistians tiansfeued these legends to the 
Saklua, which the fonner aecoidmgly veneiated as “a gate of 
heaven ” (Ibn 'Abel Rabbih, 'Usd, m 369) Mohammedan sources 
enable us to tiace back this identification to the Moslem Jew Waldo 
ibnMombbih, who enuohed Islam with so many Jewish fables and 
died a cental y after Jerusalem was taken by the Aiabs (Tabari, l 
571 sq, , Ibn al-Pakih, p 97 sq ) Eutychius, on the other hand, 
who is the fust Christian wnter to apply the Jewish legend to the 
Moslem Saklira, avers that the tiadition was communicated to 'Omar 
by the Christian patriaieh Sophronius on the taking of Jerusalem, 
and guided the caliph in the choice of a site for his mosque 
Eutychius wiote nearly thieo liundied years after this event ; and, 
though it is known fiom earlioi authorities (Arculphus, Theophanes) 
that the first Moslem mosque was built on wliat was pointed out as 
the site of the temple, it is equally certain, and was known to 
Eutychius himself, that that mosque lay to the south of the Sakhra 
(Eutychius, u 289), which was not embraced in. the precincts of the 
Moslem sanctuary till the reign of 'Abd al-Malik, who built the dome, 
as an inscription with tho date 691 still testifies ( Ibid , p 365) 
This is confirmed by the excellent Arabian historian Ibn Wadih (n 
311) 'Abd al-Malik’s motive was political, as both historians 
attest ; Mecca being in the hands of a rival, he resolved to set up 

1 They are represented m the Recovery of Jerusalem (p. 14.3) and 
in tho Atlas of plates of Jerusalem published by the Palestine Explora- 
tion Fund. 

2 That the temple was built on the threshing-floor of Oman is 
naturally assumed by the Chronicler, who likes to minimize the number 
of old Hebrew sanctuaries ; but the old history knows nothing of a con- 
secration of the site before the ark was placed there 
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anothei place of pilgrimage to supplant the Kaaba, and recommended 
it to the faithful as the point f i om which the Pi ophet made his 
mnaculous ascent from Jeiusalem to heaven (Ibn Wadih, ut suqn a) 
There is nothing of the Jewish legend here , that, as we have seen, 
was supplied by Wahb m the next geneiation, and on his founda- 
tion theie grew up a mass of other fables for which it is enough to 
lefei to Ibn al-Fakih, p 93 sq From all this it may be taken as 
certain that at the time of 'Omar it was towards the south-west 
angle of the Haram, on the site of the original mosque, that tiadi- 
tion supposed the temple to have stood , indeed Eutychius is guilty 
of self-contradiction when he fust says that Sophronius indicated 
the Sakhia to 'Omar as the site on which to build his mosque, and 
then adds that it was not pait of the Moslem sanctuary till a 
generation latei Finally, the extension of the Haram to the noitli 
so as to bring the Dome of the Rock into the centie of the sacred 
area was the work of 'Abd al -Malik’s son Walfd (Eutychius, n 373) 

Thus far we have met with nothing but confirmation 
of Josephus’s measurements and the site they imply, but 
there are other topographical indications which supply 
confirmation more decisive. And first let us compare 
what is related of the outer gates of Herod’s temple with 
existing remains On the north was the gate Tadi of the 
Mishnah, which J osephus mentions only incidentally This, 
like the gate Shushan on the east, which he does not 
mention at all, must have been of minor importance, the 
chief accesses were necessarily fiom the lower city to the 
south and the upper city to the west beyond the Tyropceon 
valley The south wall, says Josephus, had gates m the 
middle (Ant , xv 11, 5) The Mishnah names them the 
two gates of Huldah, which may mean “tunnel (weasel- 
hole) gates ” There is a double gate m the substructuie 
of the south wall, 350 feet from the south-west angle, and 
from it a double tunnel leads up to the platform Tins 
double gate exactly fits Josephus’s description There is 
also a triple gate, 600 feet from the south-west angle, 
which those who suppose the wall to have been more than 
600 feet long regard as the second Huldah gate But 
this view does not give us two gates m the middle of the 
wall, especially as the old wall cannot have enclosed 
Solomon’s stables. In the west side the Mishnah places 
one gate (Kxponus), while Josephus recognizes four. But 
these accounts are at once reconciled if we accept J oseplms’s 
measurements. (For of his four gates the most southerly 
is necessarily the one which opened on a flight of steps 
descending and then reascending across the Tyropceon to 
the upper city opposite How at the south-west corner 
of the platform there are still remains of a great arch 
(Robinson’s arch), which must have belonged to a bridge 
connecting the upper city with the south portico of the 
temple Thus one of the four gates is fixed The second 
gate led to Herod’s palace (at the extreme north of the 
upper city) by means of an embankment ciossmg the 
Tyropceon (Ant , xv 11, § 5). Comparing B «/, li 16, § 3, 
vi 6, § 2, and v 4, § 2, we see that the embankment also 
carried the city wall (the so-called first wall) Of this 
approach there are remains at Wilson’s arch, 600 feet 
north of Robinson’s arch 3 ; thus, if Josephus’s measure- 
ments are correct, the two western accesses were at the 
extreme ends of the western portico Josephus’s other 
two gates led to the suburbs outside the first wall, and 
therefore lay north of Wilson’s arch, and were not gates 
of the temple enclosure proper but of the Antonia, which 
Josephus habitually reckons as part of the outer temple 4 
Of them the Mishnah would naturally take no account, 
and as naturally it would neglect the gate that led to the 
palace as being not a public entrance. But further, 

8 The adjoining remains of ancient buildings unquestionably mark 
the site of the council hall where the Sanhedrim met, and -winch was 
close to the first wall and the temple but outside the lattei (£, J , 
v. 4, § 2 , vi 6, § 3). 

4 One of the suburban gates may be Warren’s gate, m the sub- 
structures of the Antonia wall, about 170 feet north of Wilson’s arch 
The other is sometimes identified with Barclay’s gate between Wilson’s 
arch and Robinson’s arch But this would not lead into the suburb 

XXIII. — 2 2 
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according to Joseplius’s account of the whole circumference 
of the temple with Antonia, the latter extended a stadium 
north of the north-west angle of the temple portico, i.e., 
600 feet north of Wilson’s arch; and, if we measure off 
this distance on a plan of the rock contours and then draw 
a line at right angles to represent the north face of the 
Antonia, we find that this line runs across the narrowest 
part of the saddle from which the temple hill is assailable. 
The breadth of the Antonia from east to west cannot have 
been more than about 300 feet if, as is to be presumed, 
the gate Tadi was opposite the twin gates of Huldah ; but 
with this breadth it would entirely cover the dangerous 
saddle. 

Every attempt to reconstruct the area and situation of 
the temple as it was before Herod must be more or less 
conjectural, and an analysis of the possibilities would take 
up so much space that it seems better simply to offer a 
plan which appears to satisfy the main conditions of the 
problem. 



A. Temple. B, B, B. Inner court. C, 0, 0. Great court. D, E. Porches 
of th e king’s house. F. Palace of Solomon. G. Great tower of prison 
court. II. House of the forest of Lebanon. J. "Water gate. K. 
North court. L, L, L, New space taken in by Herod. MNPQ. 
Herod’s enclosure. NP. Solomon’s portico. PQ. Ston Basilica or 
royal portico. P. Triple gate. Q. Robinson’s arch. R Double 
gate (I-Iuldah gates). M, Wilson's arch. 

According to this plan the area of the temple enclosure 
was doubled by Herod, his additions being in the parts 
where the work of levelling up was heaviest, and where 
neither the convenience of worshippers nor reasons of 
defence called on earlier builders to extend the plateau. 
It is certain that the substructures of the south-west angle, 
raised to a dizzy height above the Tyropceon, are Herod’s 
(Ant., xv. 11, § 5), and Josephus also speaks of an extension 
to th© north (B.J., v. 5, § 1). But, on the other hand, the 
Baris already adjoined the temple, a condition which is 
satisfied by giving the older north court K (correspond- 
ing to the new court of Chronicles, and perhaps also to the 
upper court of the first temple) a length from east to west 
of 300 feet and a breadth from north to south of ISO, 
The old east face of the plateau is, as Josephus says, 600 
feet long, but this length was gained after the time of 
Nehemiah by taking in the site of the armoury or house 
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of the forest of Lebanon (H) and the street in front of the 
water gate (J). For the proof that the water gate stood 
at a re-entrant angle between the retaining walls of the 
armoury and the palace and faced east as shown in the 
plan reference must be made to an article in the Journal 
of Philology (vol. xvi.). The rocky boss between these 
two walls was in Nehemiah’s time surrounded by an out- 
work, which to the north joined the wall of Ophel, — that 
is, of the swelling mass of hill which lies out to the north- 
east of the palace. From the lower city (south of the 
Haram area) a stair near the wall led up to the plateau H 
(Hell. iii. 19; xii. 37). The armoury was 150 feet long 
and 75 broad; the plan allows the same dimensions for 
the open space within the water gate. The great court 
O, C, C is arranged in accordance with 1 Kings vii. 1 2, in 
such a way that it is at once the court of the palace and 
that of the temple, enclosing the inner court B. The 
dimensions of the inner court are not given in 1 Kings, but 
as the temple was twice the size of the tabernacle the court 
was probably also double the court of the tabernacle. This 
gives a length of 300 feet and a breadth of 150, as in the 
plan. The part of the court in front of the temple is 150 
feet square, which agrees with the dimensions given in 
Ezek. xl. 23, 27. The great court is a square of 300 feet. 
This gives room on the east face for two porches D and E 
leading to the palace and each 75 feet long. Both porches 
are described in 1 Kings vii. 6, 8, and the dimensions of 
one are given. It is also expressly stated that the porch 
was before (• i.e ., on the east side of) the pillars that deco- 
rated its front, and that it led into the inner court of the 
palace, so that the arrangement in the plan is fully justified. 
In the time of Jeremiah (xxxviii. 14) there were three 
entries from the palace to the temple ; the third was prob- 
ably into the north court, the palace having been extended 
northwards. It is evident that before the time of Herod 
the palace had disappeared. It was on a lower level than 
the temple, and when it was cleared away the great sub- 
structures on the line PE stood out as the boundary of 
Solomon’s building. North of E the substructures were 
less considerable, the rock at the north end of this porch 
being but 20 feet under the present level of the plateau. 
In Herod’s time, as can be seen at Robinson’s arch, the 
level of the plateau was the same as at present (2420 feet), 
but in older times there was a fall between the upper and 
lower court, and K was probably 10 feet above O, O, O. 
In that case D was on the natural level of the ground, 
while (unless the great court was on two levels) E stood 
on a retaining wall 10 feet high at the north end of the 
porch and nearly twice as lofty at the south end. Tlio 
plan shows the temple thrown out on very lofty substruc- 
tures, so as to be practically inaccessible on all sides and 
overhang the Tyropoeon in the most striking way. 1 Tlio 
whole group of buildings formed a complete defence to the 
city of David on its northern or vulnerable side. It will 
be observed that in Herod’s temple the Huldah gates at 
It led directly to the altar, the position of which seems 
never to have been changed, and also that the plan explains 
the statement of Hecataeus that the temple was 150 feet 
broad. Plis length of 500 feet from east to west is 50 feet 
too much unless he includes some remains of the old palace. 
The Baris is shown as standing on the south-west corner 
of the existing platform of the Dome of the Rock. 

A word may be said in conclusion on the ancient lino of 
wall to the west of the temple, which, as has been shown 
from Neh, iii. in the article Jerusalem, ran along the 
eastern side of the Tyropoeon. A bridge connected the 
temple with the upper city in the time of the later ITas- 
moneans, and, as the palace (on the site of Herod’s palace) 

1 It ought, however, to he observed that the contour lines in and 
near B, B, B are almost purely conjectural. 
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and the Baris were the points which it was most important 
to connect, it no donbt corresponded to the northern bridge 
already spoken of, at Wilson’s arch M But at that date 
it must have led, not directly to the temple, hut to a lower 
point on the slope south of the Bans In Nehemiah’s time 
there was no bridge, but the gate of Ephraim probably 
corresponded to the east end of the bridge near the south- 
west angle of the Bans In that case the wall, as is natural, 
ran close under the western substructures of the temple 
and probably served as a buttress to them m the part of 
its course south of the gate of Ephraim, which m Neh 
xn. 38 is called “the broad wall” The throne of the 
Persian governor, beside the gate of Ephraun (see Jerusa- 
lem, vol xm p 640), stood so close to the Bans that we 
may conclude that there was already a castle on its site, 
held for the great king The position assigned to the 
gate of Ephraim, which, according to 2 Kings xiv 13, was 
600 feet from the corner gate, where the north wall of the 
city joined the west wall, suits the fact that a line drawn 
east and west 600 feet north of Wilson’s arch coincides 
with the line of scarped rock marked on the plan Heie, 
therefore, the old north wall ran, with the great fosse 
filled up by Pompey This wall figures also m Herod’s 
siege, but seems to have been destroyed by him 

Liter ature — The literatme of the subject is immense The re- 
sults of modem suiveys and diggings aie given m the Palestine 
Exploration Fund volume on Jerusalem (London, 1884) and m the 
accompanying Atlas Of other hooks it may suffice to name De 
Vogue, Le Temple de Jerusalem (fol , Pans, 1864) , Feigusson, 
Topography of Jet usalem (8vo, London, 1847), Id, The Temples 
of the Jews (4to, London, 1878) , Thrupp, Antrent Jerusalem (8vo, 
Cambmlge, 1855) , Levin, The Siege of Jerusalem by Titus (8vo, 
Loudon, 1863) , and Penot and Clnpiez, JSistoire de V Art (Pans, 
1887) (W B S ) 

TEMPLE, Sir William (1628-1699), English states- 
man, diplomatist, and author, was born in London m 
1628 He came of an old English family, but of the 
younger branch of it, which had for some time been settled 
m Ireland He was the eldest son of Sir John Temple, 
master of the rolls m that country. His mother was Mary 
Hammond, sister of a well-known Tory divine. Temple 
received a liberal education, calculated to produce that 
moderation of judgment for which he was afterwards re- 
markable He was first a pupil of his uncle Dr Hammond, 
after which he went to the grammar-school at Bishop Stort- 
ford, and then to the Prnitan college of Emmanuel at 
Cambridge, wheie he came under the influence of Cud- 
worth At the commencement of the civil troubles his 
father embraced the popular cause and was deprived of 
Ins office Coming to England, he sat m the Long Parlia- 
ment as member for Chichester, and was one of the recal- 
citrant members turned out by Colonel Pride Befoie 
this event happened his son had left Cambridge, without 
taking a degree, and in 1647 started to travel abroad In 
the Isle of Wight, while on his way to France, he fell in 
with Dorothy Osborne, and won her affections. Her 
father, Sir Peter Osborne, was governor of Guernsey and 
a Koyalist Her family were naturally opposed to the 
match, and threw difficulties m the way, which hindered 
its consummation for seven years During this period 
Temple travelled m Fiance, Spam, Holland, and other 
countries, gaming knowledge of the world and keeping 
up a constant correspondence with Ins betrothed At 
length, apparently in 1654, the difficulties were surmounted 
and the marriage took place. In 1655 Temple and his 
wife went to Ireland. The next five years were spent m 
the house of Sir John Temple, who had made his peace 
with Cromwell, and had resumed his official position. His 
son took no part in politics, hut lived the life of a student 
and a country gentleman. 

The accession of Charles II rescued Temple, like many 
others, from obscurity. In 1660 he sat in the convention 


parliament at Dublin as member for Carlow, and he repre- 
sented the same county along with his father m the 
legular parliament that followed. After a short visit to 
England m 1661, as commissioner from the Irish parlia- 
ment, he finally removed thither in 1663 There he 
attached himself to Arlington, secretary of state, and two 
years later received his first employment abroad It was 
m March 1665 that the disastrous war with the United 
Netherlands began Charles II. was anxious to obtain 
allies, especially as Louis XIV. was taking up a hostile 
attitude At this juncture the bishop of Munster sent 
an envoy to England, offering to attack the Dutch if the 
English Government would supply the means Temple 
was sent over to negotiate a treaty, and m this business 
gave evidence not only of the diplomatic skill but of the 
peculiar candour and frankness for which he was after- 
wards so distinguished He was successful in making the 
treaty, but it was rendered ineffectual by the declaiation 
of war by France, the threats of Louis, and the double- 
dealing of the prelate, who, after receiving a great pait of 
the subsidy, made a separate peace with the Netheilands 
As a reward for his services Temple was created a baronet, 
and m October 1665 became the English representative 
at the viceregal court at Brussels. While the war con- 
tinued, Temple’s duties consisted chiefly m cultivating 
good relations with Spam, which was a neutral in the 
quairel between England and the Dutch, but was threat- 
ened by the claims of Louis XIV. on the Spanish Nether- 
lands. Louis’s designs became apparent m the spring of 
1667, when he marched an army into Flanders This 
event was one of those which led to the peace of Breda, 
and to the subsequent negotiations, which are Temple’s 
chief title to fame The French conquests were made at 
the expense of Spain, but were almost equally dangerous to 
the United Netherlands, whose independence would have 
been forfeited had Louis succeeded m annexing Flanders. 
While the French were taking town after town, Temple 
made a journey into Holland and visited De Witt The 
friendship established and the community of views dis- 
covered during this interview facilitated the subsequent 
negotiations Temple had for some tune* pressed on his 
Government the necessity of stopping the French advance, 
and had pointed out the way to do so, but it was not till 
December 1667 that he received instructions to act as 
he had suggested He at once set out for The Hague, 
and m January 1668 a treaty was made between England 
and the United Netherlands, which, being joined shortly 
afterwards by Sweden, became known as the Triple Alli- 
ance It was a defensive treaty, made against the en- 
croachments of France Whether we regard, the skill and 
celerity with which the negotiations weie conducted or 
the results of the treaty, the transaction 1 effects great 
credit on Temple The French king was cheeked m nnd- 
| career, and, without a blow being struck, was obliged to 
surrender almost all his conquests. Pepys lecords public 
opinion on the treaty by saying that it was “the only 
good public thing that hath been done since the king 
came into England ” 

Unfortunately the policy thus indicated was but short- 
lived In taking np a hostile attitude towards France 
Charles’s object had apparently been only to raise his price. 
Louis took the hint, increased his offers, and two years 
later the secret treaty of Dover reversed the policy of the 
Triple Alliance Meanwhile Temple had developed the 
good understanding with the Dutch by contracting a com- 
mercial treaty with them (February 1668), and had acted 
as English plenipotentiary at Aix-la-Chapelle, where peace 
between France and Spam was made in May 1668. Shortly 
afterwards he was appointed ambassador at The Hague 
Here he lived for two years on good terms both with De 
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Witt and with the young punce o£ Orange, afterwards 
William III The treaty of Dover led to Temple’s lecall , 
but tlie plot was not yet ripe, and Temple nominally held 
his post for anothei year. He perceived, however, that 
his day was over and retried to his house at Sheen In 
June 1671 he received his formal dismissal The war with 
the Netherlands bioke out next year, and was almost as 
discreditable to England as that of 1665 Want of success 
and the gi owing strength of the opposition in parliament 
forced Chailes to make peace, and Temple was brought 
out of his retirement to carry through the change of front 
After a negotiation of three days, earned on through the 
medium of the Spanish ambassadoi, the treaty of West- 
minster was made (February 1674) As a recognition of 
lus services Temple was now offered the embassy to Spam 
This he declined, as well as the offer of a far moie import- 
ant post, that of secretary of state, but accepted instead 
a renewal of his embassy to The Hague, whither he went 
in July 1674. In the Maich following he was nominated 
ambassador to the congress at Nimeguen , but, owing to 
the tortuousness of Charles’s dealings, it was not till July 
1676 that lie enteied that town The negotiations diagged 
on for two years longer, for Charles was still receiving 
money from France, and English mediation was no more 
than a mse. In the summer of 1677 Temple was sum- 
moned to England and received a second offer of the 
secretaryship of state, which he again declined. In the 
autumn of the same year he had the satisfaction of re- 
moving the last difficulties which hindered the marnage 
of William and Mary, an event which seemed to complete 
the work of 1668 and 1674 Louis still remaining obsti- 
nate m his demands, Temple was commissioned m July 
1678 to make an alliance with the states, with the object 
of compelling France to come to terms. This treaty was 
mstiumental in bringing about the general pacification 
which was concluded m Januaiy 1679 

This was Templo's last appearance m the field of 
diplomacy ; but Ins public life was not yet over. A third 
offer of the sccretaiyship was made to him ; but, unwilling 
as ever to mix himself up with faction and intrigue, he 
again declined He did not, liowevei, withdraw from 
politics ; on tho contrary, he was for a short time more 
prominent than over. The state was passing thiough a 
grave crisis. Political passion was embittered by religious 
fanaticism. Parliament was agitated by the popish plot, 
and was pressing on the Exclusion Bill. The root of all 
the mischief lay m the irresponsibility of the cabinet to 
parliament and its complete subservience to tho crown. 
To remedy this, Temple brought forwaid his plan for a 
reform of the pnvy council. This body was to consist of 
thirty members, half of whom were to he the chief officors 
of the crown, tlie othor half being persons of importance, 
lords and commoners, chosen without reference to paity 
Special care was taken to select men of wealth, which 
Temple considered as the chief source of political mfluonce. 
By tho advice of this council tlio lung promised to act 
Tlie parliament, it was supposed, would trust such a body, 
and would cease to dictate to the crown. The schome was 
accepted by the king, but was a failure from tho outset. 
Intended to combine the advantages of a parliament and 
a council, it created a board which was neither the one 
nor the other. The conduct of affairs fell at once into 
the hands of a junta of four, of whom Temple was at first 
one, and the Jang violated his promiso by dissolving parlia- 
ment without asking the advice of tho council. Temple 
retired in disgust to his villa at Sheen, and appeared only 
occasionally at the council, where he soon ceased to exer- 
cise any influence. In 1680 ho was nominated ambassador 
to Spain, but stayed in England in order to take his scat 
m pail lament as member for the university of Cambridge, 
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He took no part m the debates on the great question of 
the day, and acting on the king’s advice declined to sit m 
the parliament of 1681 Eaily m that yeai his name was 
struck off the list of the council, and henceforward he dis- 
appeared from public life He continued to live at Sheen 
till 1 686, when he handed over his estate thei e to his son, the 
only survivor of seven children, and retned to Moor Paik 
m Surrey. When William III came to the throne Temple 
was pressed to take office, but lefused His son became 
secietary at war, but committed suicide immediately after- 
wards Sir William, though occasionally consulted by the 
king, took no further part m public aflaus, but occupied 
himself m literature, gaidenmg, and other pm suits It 
should not be omitted that Swift lived with him as secre- 
tary during the last ten years (with one shoit interval) of 
his life Temple died at Mooi Park on 27th January 1699 

Temple’s litexary wen Its axe mostly political, anil axe of consider- 
able importance Among tliern may be mentioned An Essay on 
the Present State and Settlement of Ireland (1668), The Empire, 
Sweden, &c , a sxuvey of the diffeient Governments of Eui ope and 
tlieir relations to England (1671) , Observations upon the United 
Provinces (1672) , Essay upon the Original and Nature of Govern- 
ment (1672), Essay upon tho Advancement of Trade in, Ii eland 
(1673) Some of these weie published m the first pait of Ins Miscel- 
lanea (1679) In the same yeai appaieutly Ins Poems were puvately 
punted In 1683 lie began to write his Memoirs The first pait, 
extending fiom 1665 to 1671, lie destioyed unpublished , tho 
second, from 1672 to 1679, was published -without his autlionty m 
1691 , the thud, from 1679 to 1681, was published by Swift m 
1709 Iu 1692 he published the second pait of his Miscellanea, 
containing among othei subjects the essay Upon the Ancient arid 
Modern Learning, which is lemai’kable only as having given use to 
the famous contioversy on the “ Letters oi Plialaus ” Ills Intro- 
duction to the History of England, a slioit sketch of English lnstoiy 
to 1087, was published m 1695 Several collections of Ins letteis 
weie published by Swift and othois aftei Ins death 

His fame rests, liowevei, far more on his diplomatic triumphs 
than on his literary woik His connexion with domestic affairs 
was slight and unsuccessful He was debarred both by his virtues 
and Ins defects, — by lus impartiality, his honesty, and lus want oi 
ambition, — from talcing an active part m the disgraceful politics of 
lus time But m tlio foreign lelations of his country lie was 
intimately concerned foi a period of fouiteen years, and m all that 
is piaisowoithy in them lie had a puncipal hand. Ho cannot 
bo called great, but he will be rememboied as one of tho ablest 
negotiators that England has produced, and as a public savant 
who, m an unpuncipled age and m ciicumstances poouliaily open 
to con upturn, presoivcd a blameless lecoid 

Soo Life and IVoihr of Sir William Temple, 2 vols fol ,'1720 , 2d cd , with Lifo 
l>y Lady Giffaid, 1731 , a moro compil'd g edition, including tho Letters, was 
published in 4 vols 8vo, 1814 , Burnet, Jlntm i/ of his own Time , Oomtenay, 
Memoirs of the Life, &c , of Sir William Temple, 2 vols , 1830 ; Macaulay, JiAuy 
on Sir William Temple. (U. W. P ) 

TENANT. See Landlord and Tenant 

TENASSEEIM, a division of tlie province of British 
Burmah, lying between 9° 30’ and 19° 30’ N. lat. and 
95° 50 ' and 99° 30’ E. long. It has an area of 16,730 
square miles and comprises tho seven districts of Moulmein 
town, Amherst, Tavoy, Morgui, Sliwngyin, Toungoo, and 
Sal win, which formed the tract south of Pegu conquered 
from Burmah m 1826, and weie for many years generally 
known as the Tonasscrim provinces. Tho southern ex- 
tremity of the division approaches tlio insular region of 
Malaysia, and it is fringed along its entire western coast 
by a number of islands, forming m the north the Moscos 
and m the south the Mergui Archipelago Tho eastern 
frontier is formed by a mountain rango 5000 feet high, 
which acts as a water-parting between the Tenasserim and 
tho Siamese nvei systems 

Tlio population of tho division m 1881 was 825,741 (437,900 
males and 387,841 females) By religion Hindus numbered 23,145, 
Mohammedans 24,786, Christians 28,315, Buddhists 698,304, and 
Hat worsliippeis 51,160. The cultived area m 1885-86 was reiurned 
at 729,251 acres Tho gross revenue m the same year was £184, 162, 
of which the land-tax yielded £107,631 

TENBY, a municipal and parliamentary borough and 
watering-place of Pembrokeshire, South "Wales, is finoly 
situated on a long and narrow promontory of limestone 
rock, washed on three sides by the sea, on the west side of 
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Carmarthen Bay, and on a branch of the South Wales 
Bail way, 10 miles east of Pembroke and 274 west of 
London (by lail). Its chief atti actions as a watermg-plaee 
are its picturesque appearance, its antiquarian lemams, its 
equable and salubrious climate, and its wide stretch of firm 
sands Theie are considerable remains of the old fortifica- 
tions of the town, dating ongmally fiom the Norman Con- 
quest, and repaired by Elizabeth, whose initials with the 
date 1588 aie inscribed on a stone near the fine south-west 
gate, which with the south-west and north-west walls is m 
very good preservation The remains of the castle on a 
lofty rock at the extremity of the promontory include the 
keep, a circulai bastion overhanging the cliffs, and portions 
of the outer wall Within the grounds, which are laid out 
m walks, there is a local museum , and on the summit of 
the hill is the Welsh memorial to the Prince Consort, a 
statue of Sicilian marble (1865) Opposite the castle, 
about 100 yaids distant and accessible on foot at low 
water, is St Catherine’s Island, on which is a strong fort 
begun m 1868, forming one of the land defences of Pem- 
broke dockyard The parish church of St Mary is a large 
and beautiful building, showing every vanety of style from 
the Norman of the 12th to the Tudor of the late 16th 
century , it has a massive tower with a spire rising to a 
height of 152 feet In the north aisle are some mediaeval 
altar tombs and m the south aisle one of the early Tudor 
period The fisheries of Tenby, for which the place was 
noted at a very early period, aie still of importance. The 
tiade of the port is mconsideiable. Steameis, however, 
ply to Bristol, Cardiff, Ilfiacombe, and Weston-super- 
Mare In the neighbourhood theie are extensive limestone 
quarries. The population of the municipal and parlia- 
mentary borough (area 640 acies) m 1871 was 3810, and 
m 1881 it was 4750. In summer it is augmented by 
more than a half. 

Tenby lias the same denvation as Denbigh in. Noitli Wales 
Anciently it was called Dyiibych-y-Pyleod, the “ precipice of fishes ” 
The mipoitanco of the town dates fiom the settlement of the 
Flemings m the leign of Hemy I. In 1150 Cadell, eldest son of 
Rhys ab Gryffith, was slam by the people of Tenby, m revenge for 
which the castle was taken and the town devastated by his two 
brotheis Meiedith and Rhys Duung the Wais of the Roses the 
foxtxfications were restored and sti engthened by Jaspar, eail of 
Pembroke They weie again gieatly sti engtliened by Elizabeth m 
apprehension of the landing of the Spamaids At the beginning 
of the Civil War the town and castle weie gamsoned foi the king, 
but m 1644 it suuendeied to the Pailiamentauans after a siege of 
tluoe days Its puvileges weie extended by Humphiey, duke of 
Grloucestei, who made the mayor an independent justice, and by 
Hemy IV, Henry VI , Elizabeth, and Chailes I It is now 
governed by the Municipal Act, and the corporation aie the sani- 
taiy authority Since the 27th of Hemy VIII it has formed 
part of the Pemluolce distuct of boroughs for parliamentary lepie- 
sentakon 

TENCH, the Tinea Unca of naturalists, is one of the 
commonest and most widely spread freshwater fishes of 
Europe. It is generally distributed m all suitable local- 
ities throughout England, but is limited to a few lakes 
and ponds m the south of Scotland and m Ireland. As the 
tench is of comparatively uncommon occurrence m unen- 
closed waters, its ifface among the indigenous fishes of 
Great Britain has been denied, and it has been supposed 
to have been introduced from the Continent. In central 
Europe, however, whore it is undoubtedly indigenous, it 
thnvos best in enclosed, preserved waters, with a clayey 
or muddy bottom and with an abundant vegetation, it 
avoids clear waters with stony ground, and is altogether 
absent from lapid streams The tench belongs to the 
family of carps {Cypi imdae), and is distinguished from the 
other members of that family by its very small scales, 
which are deeply embedded in a thick skm, whose surface 
is as slippery as that of an eel. All the fins have a rounded 
outline ; the short dorsal fin is without a spme, but the 
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males possess a veiy thick and flattened outer lay m the 
ventral fins The mouth is lathei nanow and provided 
at each corner with a veiy small baibel Tench if kept 
m suitable waters aie extremely prolific, and as they 
grow within a few years to a weight of 3 or 4 fi>, and aie 
then fit for the table, they may be profitably introduced 



Tencli ( Tmca tinea) 


into ponds which are already stocked with othei fishes, 
such as caip and pike They live on small animals or soft 
vegetable substances, which they root up from the giound 
The albmo variety especially, which is known as the “golden 
tench,” can be recommended for ornamental waters, as its 
bright orange colours render it visible for some distance 
below the surface of the water This variety, which seems 
to have been originally bred m Silesia, is not less well- 
flavoured than the normally coloured tench, and grows to 
the same size, viz , to 6 and even 8 R> 

TENDER See Payment. 

TENERIFFE See Canary Islands, vol iv p 798 

TENIERS, David (1610-1690), the younger, a Flemish 
painter, almost ranking m celebuty with Rubens and 
Van Dyck, was born m Antwerp oil 15th December 1610. 
His father, David Teniers the eldei (1582-1649), whose 
style he followed with a vastly superior power of concep- 
tion, had been a pupil of Elsheimer in Rome and of Rubens 
in Antwerp. Besides these influences, we can also dis- 
tinctly trace that of Adnan Brouwer at the outset of his 
career Although the young painter’s general system often 
reminds us of Rubens, several of Ms works also betray a 
vivid recollection of Brouwer in type as well as general 
arrangement. There is no evidence, however, that either 
Rubens or Brouwer mteifered m any way with Teniers’s 
education, and Smith may be correct in supposing that 
the admiration which Brouwer’s pictures at one time ex- 
cited alone tempted the younger artist to imitate them. 
The only trace of peisonal relations having existed between 
Teniers and Rubens is the fact that the ward of the latter, 
Anne Breughel, the daughter of John (Velvet) Breughel, 
married Teniers m 1637. Admitted as a “master ” m the 
guild of St Luke in 1632, Teniers had even before this 
made the public acquainted with his works. The Berlin 
museum possesses a gioup of ladies and gentlemen dated 
1630. No special signature positively distinguishes these 
first productions from those of his father, and we do not 
think it correct to admit with some writers that he first 
painted religious subjects Dr Bode, m a most remarkable 
study of Brouwer and his works, expresses the opinion that 
Teniers’s earliest pictures are those found under the signa- 
ture “ Tenier ” (with the omission of the final s) Tenier 
is in reality a Flemish version of a thoroughly Walloon 
name, “Taisnier,” which the painter’s grandfather, a mercer, 
brought with him when he c am e from Ath m 1558, and 
Bode’s supposition is greatly strengthened by the circum- 
stance that not only David the elder but his brother 
Abraham and his four sons were all inscribed as " Tenier ” 
m the ledgers of the Antwerp guild of St Luke. Some 
really first-rate works — the Prodigal Son and a group of 
Topers m the Munich gallery, as well as a party of gentle- 
men and ladies at dinner, termed the Five Senses, m the 
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Brussels museum — with the above signature are remark- 
able instances of the peifection attained by tlie artist -when 
lie may be supposed to have been scarcely twenty His 
touch is of the rarest delicacy, his colour at once gay and 
harmonious Both 'Waagen and Smith express the opinion 
that the woiks painted from 1645 to 1650 speak most 
highly of the master’s abilities. We may venture to add 
that a considerable number of earlier productions would 
have been sufficient to immortalize his name He was 
little ovei thirty when the Antwerp guild of St G-eoige 
enabled him to paint the marvellous picture which ulti- 
mately found its way to the Hermitage Gallery m St Peters- 
burg, — the Jubilee Meeting of the Civic Guards, m honour 
of their old commandei, Godfrey Sneydeis Correct to the 
minutest detail, yet striking m effect, the scene, undei the 
rays of a glorious sunshine, displays an astonishing amount 
of acquired knowledge and natural good taste This paint- 
ing, one of forty among many of the mastei’s earlier and 
later pioduetions, 1 leads us to mention another work of the 
same year (1643), now in the National Gallery, London 
(No 952), an equally beautiful repetition of which, dated 
1646, belongs to the cluke of Bedford. A hundred and fifty 
figures aie resting after a pilgrimage to some holy shnne or 
some miraculous well. The hungiy travellers aie waiting 
for the meal which is being prepared for them m seveial 
huge caldrons. Truth m physiognomy, distubution of 
gioups, the beautiful effect of light and shade, command 
our warmest admiration A work like this, says Waagen, 
stamps its author as the greatest among painters of his 
class That, however, a subject of the kind should have 
been accepted as a tc feast ” (see tlie National Gallery 
Catalogue) may tend to piove how little, fiom the first, 
Temeis thought of dramatizing. Frankness m expression 
and freedom m attitude certainly guided his preference 
m the choice of a model, and we may even suppose him to 
have occasionally exaggerated both He seems anxious to 
have it known that, far from indulging m the coarse 
amusements of the boors he is fond of painting, he himself 
lives in good style, looks like a gentleman, and behaves as 
such He never soeras tired of showing the turrets of his 
chateau of Perck, and m the midst of rustic meny-makmgs 
we often see his family and himself received cap m hand by 
the joyous peasants We may also observe that ho has a 
certain number of favourite models, the constant recur- 
rence of which is a special feature of his works We even 
meet them m a series of life-size poitiait-like figures in the 
Dona Pampliili Gallery m Rome, 2 as well as m a picture 
belonging to Mr H R Hughes, and the man here repre- 
sented as a fishmonger is unmistakably the painter’s 
brother, Abraham Teniers, judging from the portrait 
Edelmck has left us of this artist. 

Teniers was chosen by the common council of Antwerp 
to preside over the guild of painters m 1644 The arch- 
duke Leopold William, who had assumed the government 
of the Spanish Netherlands, boing a groat lover of art, 
employed Teniers not only as a painter but as keeper of 
the collection of pictures he was then forming. With the 
rank and title of “ayuda dc camara,” Tomers took up his 
abode m Brussels shortly after 1647. Immense sums were 
spent m the acquisition of paintings for the archduke. A 
number of valuable works of the Italian masters, now m 
the Belvedere m Vienna, came from Leojiold’s gallery after 
having belonged to Charles I and the duke of Buckingham 
De Bie (1 661) states that Teniers was some time in London, 
collecting pictures for the duke of Fuensaldaua, then acting 
as Leopold’s lieutenant m the Netherlands. Paintings m 

1 The Hermitage Catalogue ascribes to Abraham Teniers the portrait 

of a bishop Tins pnratmg is, however, by David, an<l represents the 

culubinled bishop of Ghent, Anthony Trust, with Ins brother Francis, 

a Fi.uioi.scan monk a Under the name of Weeninx. 


Madud, Munich, Vienna, and Brussels have enabled ait 
cutics to form an opinion of what the impeiial residence 
was at the time of Leopold, who is represented as con- 
ducted by Teniers and admiring some recent acquisition 
No pictuie m the gallery is omitted, every one being in- 
scribed with a number and the name of its authoi, so that 
the ensemble of these paintings might serve as an illus- 
trated mventoiy of the collection 3 Still moxe intei estmg 
is a canvas, now m the Munich galleiy, wheie we see 
Teniers at woik in a room of the palace, with an old 
peasant as a model and several gentlemen looking on 
When Leopold returned to Vienna, Teniers’s task ceased , 
m fact, the pictuies also travelled to Austria, and a Flemish 
pnest, himself a fiist-rate flower pamtei, Van der Baien, 
became keeper of the archducal galleiy Teniers never- 
theless lemamed m high favour with the new governoi- 
geneial, Don Juan, a natural son of Philip IV The prince 
was 1ii« pupil, and De Bie tells us lie took the likeness of 
the painter’s son Honoui ed as one of the greatest painters 
m Euiope, Teniers seems to have made himself exticmely 
miserable thiough his aristocratic leanings Shoitly after 
the death of his wife m 1656 he mamed Isabella de Fren, 
daughter of the secietary of the council of Brabant, and 
strove his utmost to prove his right to armorial beaimgs 
In a petition to the lung lie reminded him that the honour 
of knighthood had been bestowed upon Rubens and Van 
Dyck The king at last declaied his leadmess to grant 
the lequest, but on the expiess condition that Temeis 
should give up selling his pictures The condition was 
not complied with, but it may perhaps account for tlie 
master’s activity in favour of the foundation m Antwerp 
of an academy of fine arts to which aitists alone should 
be admitted, whereas the venerable guild of St Luke made 
no difference between art and liandiciaft carvers, gilders, 
bookbinders, stood on an even footing with painters and 
sculptors, however great their talent 4 There woie great 
rejoicings in Antwerp when, on 26th January 1663, Temeis 
came from Biussols with the royal chaitci of the academy, 
the existence of which was due entirely to Ins personal 
initiative. 

Teniers died m Brussels on 25tli April 1690 0 A 
picture m the Munich gallery (No 906), dated 1680, 
represents him as an alchemist, oppiessed with a burden 
of age beyond his years From this date we hear moie 
of his domgs as a picture-dealer than as a pauitei, which 
most probably gave birth to tlie legend of Ins having given 
himself out as deceased in order to get higher prices for 
lus works David, his eldest son, a painter of talent and 
reputation, died in 1685 One of this tlmd Teniers’s 
pictures — St Dominic Kneeling before the Blessed Virgin, 
dated 1666 — is still to he found m the church at Torek. 
As well as his father, he conti lbuled many patterns to the 
celebrated Brussels tapestry looms. Cornelia, the painter’s 
daughter, married John Erasmus Quollin, a -well-known 
artist (1634-1715) 

Smith’s Catalogue Jlmsonnk gives descriptions of over 700 paint- 
ings accepted as original pioduetions ol Teniers Few artists ever 
worked with groatei ease, and sonic of Ins smaller pictmos — land- 
scapes with figures — have been, termed “afternoons,” not from 
tlieir subjects, but from the time spent m producing them. Tlie 
museums m Madrid, St Petersbuig, Vienna, Munich, Dresden, 
Pans, London, and Brussels have more than 200 pictures by Tomers. 
In tlie United Kingdom 150 may be found in private hands, and 
many otlioi examples are to ho met with m private collodions 
throughout Europe Although the spirit of many of these works 

3 Tt was not until recently that the MS inventory of this collection 
was discovered among the papers of the prince of Sohwartrenberg m 
Vienna. It was published m 1883 by Adolf Berger In 1658 Teniers 
published 243 etchings after the best Italian works of Leopold William’s 
collection, which, with the portraits of the archduke and Teniers, were 
hiought together as a volume m 1660, under the title El Teatro de 
Pinturas . 4 The separation was only obtained m 1778. 

8 The date is often wrongly given as 1694 or 1698. 
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is as a whole marvellous, their conscientiousness must "be regarded 
as questionable Especially iu the later pioductions ive often 
detect a lack of earnestness and of the calm and concentiated study 
of natuie which alone pi event expression from degenerating into 
ginnace in situations like those generally depicted by Teniers His 
education, and still moie his real and assumed position m society, 
to a great degiee account foi this Biouivei knew moie of taverns , 
Ostade was moie thoroughly at home m cottages and humble dwell- 
ings , Temeis throughout triumphs m broad daylight, and, though 
many of his mtenois may he justly teimed masterpieces, they seldom 
equal his open-air scenes, wheie he has, without constraint, given 
full play to the blight lesources of lus luminous palette In tins 
lespect, as in many otheis, he almost invariably suggests compari- 
sons with Watteau Equally spaiklmg and equally joyous, both 
seem to live m an almost ideal woild, where toil, disease, and 
poveity may exist, but to be soon foigotten, and wheie sunshine 
seems eveilastmg But his subjects taken flora the Gospels 01 
sacied legend are absurd An admirable picture m the Louvie 
shows Peter Denying Ins Master, next to a table wheie soldxeis 
aie smoking and having a game at caids He likes going back to 
subjects illustrated two centimes before by Jeiome Bosch — the 
Temptation of St Anthony, the Kieh Man in Hell, incantations, 
and witches — foi the simple puipose of assembling the most comic 
appai ltions His villageis dunk, play howls, dance, and sing, 
they seldom quarrel 01 light, and, if they do, seem to be shamming 
His powers ceitamly declined with advancing age, the works of 
1654 begin to look hasty But this much may he said of Temeis, 
that no othei pamtei shows a moie enviable ability to lender a 
conception to his own and otliei people’s satisfaction His woiks 
have a technical fieshness, a straightfoi waidness in means and 
intent, which make the study of them most delightful , as Su 
Joshua Reynolds says, they aie worthy of the closest attention of 
any pamtei who debii es to excel in the mechanical knowledge of 
Ins ait 

As an etcher Teniers compares very unfavourably with Ostade, 
Cornells, Bega, and Dusart Moie than 500 plates were made fiom 
his pictuies, and, if it he tiue that Louis XIV judged his “baboons” 
{magots) unwoithy of a place m the loyal collections, they found 
admuable engraveis m Fiance — Le Bas and his scholais — and 
passionate admueis The duke of Bedford’s admirable specimen 
was sold for 18,030 livres (£1860) in 1768 The Piodigal Son, now 
in the Louvie, fetched 30,000 livies (£3095) m 1776 Smith’s 
highest estimates have long since been gieatly exceeded The 
Archers in St Peteisbmg he gives as worth £2000 Tlio Belgian 
Government gave £5000 m 1867 for the Village Pastoial of 1652, 
which is now m the Brussels museum , and a pictuie of the Prodigal 
Son, scarcely 16 by 28 inches, fetched £5280 m 1876. 

Although Van Tilhoigli, who was a scholar of Temeis m Biussels, 
followed Ins style with some success, and later pamteis often excelled 
in figm e-pam ting on a small scale, Temers cannot be said to have 
formed a school Properly speaking, he is the last lepresentative 
of the gieat Flemish traditions of the 17th century 

See T Smith, A Catalogue Raisonni of the Worls of the most Eminent Dutch, 
Flemish, and French Painters , John Yeimoelen, Notice histonque sur David 
Teniers et safamille, L Galesloot, Quelques renseignementa sur la famille de 
P P Rubens et le dei.es de David Temeis and Un procas de David Teniers et 
la corporation dee pemtres ci Bruxelles, Alpli Wauteis, Jhstoire dcs environs 
de Bruxelles and Le s tapibsenes bruxelloises , P T Van (lei Biandem, Ge- 
schiedenit der Antwerpsche Schilderschool , Max Roo<?e<?, Geschiehte de i Maler 
schule Antwerpens , W Bode, Adriaen Brouwer, em Bild seins Lebens und semes 
licliaffem (HU) 

TENIMBER See Timor Laut. 

TENISON, Thomas (1636-1715), archbishop of Canter- 
bury, was the son of Rev John Tenison, rector of 
Mundsley, Norfolk, by Mary, daughter of Thomas Dowson 
of Cottenham, Cambridgeshire, where he was born on 29th 
September 1636. He was educated at the free school, 
Norwich, whence he entered Corpus Chusti College, Cam- 
bridge, as a scholar on Archbishop Parker's foundation He 
graduated B.A m 1657, M.A. m 1660, was chosen fellow 
m 1662, and became B.D in 1667. For a short time he 
studied medicine, but in 1659 was privately ordained. In 
1667 he was presented to the living of Holywell-cum- 
Needmgworth, Huntingdonshire, by the earl of Manchester, 
to whose son he had been tutor, and in 1670 to that of iSt 
Peter’s Manor oft, Norwich In 1680 he leceived the 
degree of D D., and was piesented by Charles II. to the 
important cure of St Martm’s-m-the-Eields Tenison, ac- 
cording to Burnet, “ endowed schools, set up a public 
library, and kept many curates to assist him in his inde- 
fatigable labours ” Being a strenuous opponent of the 
Church of Rome, and “ Whitehall lying within that parish, 
he stood as m the front of the battle all King James’s reign.” 
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In 1678, m a Discourse of Idolatry , he had endeavoured 
to fasten the practices of heathenish idolatry on the Church 
of Rome, and m a sermon which he published m 1681 on 
Discretion vn Giving Alms was attacked by Andrew Pulton, 
head of the Jesuits m the Savoy Tenison’s reputation 
as an enemy of Catholicism led the duke of Monmouth 
to send for him before his execution m 1685, when Bishops 
Ken and Turner refused to administer the Eucharist , but, 
although Tenison spoke to him m “a softer and less pei- 
emptory manner ” than the two bishops, he was, like them, 
not satisfied with the sufficiency of Monmouth’s penitence 
Under William, Temson was m 1689 named a member of 
the ecclesiastical commission appointed to prepare matters 
towaids a reconciliation of the Dissenters, the revision of 
the liturgy being specially entrusted to him. A sermon 
which he preached on the commission was published the 
same year He appears to have been better satisfied with 
the rehgious sentiments of Nell Gwynn on the approach 
of death than with those of the duke of Monmouth, for 
m 1691 he preached her funeral sermon, m which he re- 
presented hei as truly penitent, — a charitable judgment 
which did not meet with umveisal approval The general 
liberality of Tenison’s leligious views commended him to 
the favour of William, and, after being made bishop of 
Lincoln m 1691, he was piomoted to the primacy m 
December 1694= He attended Maiy during her last ill- 
ness and preached her funeral sermon in Westminster 
Abbey When William in 1695 went to take command 
of the army m the Netherlands, Tenison was appointed 
one of the seven lords justices to whom his authority 
was delegated Along with Burnet he attended William 
on his deathbed, and it was fiom their hands that he 
received the Eucharist He crowned Queen Anne, but 
during her reign was not m much favour at court He 
was a commissionei for the Union m 1706 A stiong 
supporter of the Hanoverian succession, be was one of the 
three officers of state to whom on the death of Anne was 
entrusted the duty of appointing a regent till the arrival 
of George I, whom he crowned on 31st October 1714 
Tenison died at London on 14th December of the following 
year. Besides the sermons and tiacts above mentioned, 
and various others on different points of the Popish con- 
tioversy, Temson was tlie author of The Creed of Mr 
Hobbes examined (1670) and Bacoma, or Certain Genuine 
Remains of lord Bacon (1679) 

Tlie Memoirs of the Life and Times of the Most Rev Rather m God, 
Dr Thomas Tenison , late Archbishop of Canterbury , appealed with- 
out date not long after his death See also Burnet’s History oj 
his own Time ana Macaulay’s History of England 

TENNANT, William (1784-1848), author of Anster 
Fair , was bom m 1784 at Anstruther m Fifeshire, the 
birthplace of two other contemporary Scottish worthies, 
Thomas Chalmers and John Goodsir He was lame from 
childhood, like his more famous contemporaries Byron and 
Scott, and this probably detei mined his father, who was a 
small merchant and farmer, to educate him for a scholarly 
career But the paternal means failed before he had com- 
pleted his curriculum at St Andrews, and he was obliged 
to leturn home and act for some eight years of his early 
manhood as clerk to one of his brothers, a corn-factor. 
The corn-factor’s clerk, however, under the impulse of a 
genius for language and a strong delight m literature, be- 
sides Greek and Latin and Hebrew, mastered, during his 
leisure, Italian and German, and not only lead, but set 
himself to imitate, Ariosto and Wieland And, strange to 
say, this poor youth, m a remote country town, anticipated 
the fashion of mock-heroic verse, which was set for England 
by “the ingenious brothers Whistlecraft,” and which gave 
Byron the hint for his Don Juan, Anster Fair , a fantastic 
poem m ottava rima , amazingly fluent, humming over with 
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high spiutSj ncli almost to excess m diction and fanciful 
miageiy, was written by Tennant m 1811, when his brother’s 
business had failed and he did not know where to look foi 
employment Its publication m 1812 hi ought the poet 
into notice, and employment was found for him as school- 
master of the paush of Dumno, near St Andrews. From 
this he was promoted (1816) to the school of Lasswade, 
near Edinburgh, from that (1819) to a mastership m 
Dollai academy, fiom that (1831), by Lord Jeffrey, who 
had wntten an admiring review of Anster Fear , to the 
pro fessoi ship of Oriental languages m St Andrews Ten- 
nant never fulfilled the promise of his fiist poem, which 
reads as if it had been dashed off m a fit of careless and 
happy inspiiation, and never flags m its humorous glee 
from the first stanza to the last The Thane of Fife (1822), 
in. which he essayed the same vein, evidently cost him 
more pains, shows the same high reach of humoious 
imagination, and is indeed, as he claimed for it, “ bold m 
its style and rare, fantastic, and sublime ” But the subject 
was more remote from general intei est ; the mock-epic 
machinery, with all his wealth of grotesque description, 
was too far-fetched for the popular taste , and the poem 
fell flat. A third poem, in the Scotch dialect, Papistry 
Stormed (1827), though full of the most spirited descrip- 
tion, was also m a vein of humour that found few sympa- 
thizers He wrote also two histoncal dramas, Cardinal 
Beaton (1823) and John Bahol (1825). His last published 
work was a series of Hebrew Dramas (1845), founded on 
incidents m Bible history. He died near Dollar, on 15th 
February 1848 

A Memoir of Tennant by M F. Oonolly was published in 1861 

TENNENT, Sm James Emerson (1794-1869), English 
politician and traveller, the third son of William Emerson, 
a merchant of Belfast, was horn there on 7th Apnl 1794 
He was educated at Trinity College, Dublin, of which he 
became LL D After travelling in Greece, where he made 
the acquaintance of Lord.Byion, whose sentiments m re- 
gard to the Gieek cause he fully shaied, he studied for 
the bar and was called at Lincoln’s Inn m 1831. He 
published a Picture of Greece (1826), Letters from the JEcjean 
(1829), and a History of Modern Greece (1830) On his 
marriage to the daughter and heiress of William Tennent, 
a wealthy merchant at Belfast, he adopted by royal licence 
the name of his wife m addition to his own. He enteied 
parliament in 1832 as member for Belfast In 1841 he 
became secretary to the India Board, and in 1845 he was 
knighted and appointed colonial secretaiy of Ceylon, where 
he remained till 1850. The result of Ms residence there 
appeared m Christianity in Ceylon (1850) and Ceylon , 
Physical , Historical , and Topographical (2 vols, 1859) 
On his return he became member for Lisburn, and under 
Lord Derby was secretary to the Poor Law Board from 
February to November 1852 From then till 1867 ho 
was permanent secretary to the Board of Trade, and on 
lus letircment he received a baronetcy from Lord Palmer- 
ston In his early years his political views had a Radical 
tinge, and, although he subsequently joined the Tories, his 
Conservatism was of a mild type. Pie withdrew from the 
Whigs along with Lord Stanley and Sir James Graham, 
and afterwards adhered to Peel, He died in London on 
6th August 1869 

Besides the books abovo mentioned, ho wrote Belgium in 18Jfi 
(1841) and Wmo, its Duties and Taxation (1855), and was a con- 
tributor to magazines and a frequent correspondent of Notes and 
Queries. 

Plate TI. TENNESSEE, one of the United States of North 
America, tho third acldod (June 1796) to the original 
thirteen, its predecessors having beon Yeimont (1791) and 

Bound- Kentucky (1792), Tennessee is bounded on the E by tho 

anus. Unaka Mountains, which divido it from North Carolina, 
on the S. by the line of lat. 35° N , dividing it from Georgia, 


Alabama, and Mississippi , on the W by the Mississippi 
river, dividing it fxom Arkansas and Missouri , and on the 
N by a line which erroneous surveys have caused to vary 
greatly fiom the intended boundaiy, — the line of lat 36° 

30' N — the vanations all being measured to the noith of 
that paiallel The actual boundary commences at the 
north-east comez of the State 7 miles north of 36° 30', and 
continues at that distance as far as the frontier of Virginia 
and Kentucky, where it diminishes to 5 miles; thence 
to about its mteisection with 86° 30' W it mcieases to 
11 miles thence a deflexion southwaids to a point about 
2 miles from the Cumbeiland i educes it to 10 miles , there 
it suddenly shoots north again to 12 miles, which distance 
is increased to 12| by the time it strikes the Tennessee, 
on the other side of that river it becomes veiy nearly 
coincident with the normal 36° 30' , and to that line it 
adheres with very slight aberrations until it strikes the 
Mississippi The eastern boundary lias one deviation from 
the stipulated line . it runs along the culminating ridge of 
the Unakas till within 26 miles of the Georgia frontier, 
when it turns due south, giving to Tennessee a tnangulai 
piece of territory which should belong to Noith Caiolina. 

The area of the State was 41,750 square miles m 1880. 

Its extreme length is 432 miles and its width 109. 

Configuration and Geology — Commencing at the eastern Geology 
frontier, the State of Tennessee is divided into several 
distncts, having distinct characteristics and separated by 
well-marked natural boundaries, whose general direction 
from north-east to south-west corresponds with the trend 
of the main valleys (see the geological sketch map in- 
serted on pi. II ) 

1 The mountain region of East Tennessee is a long nar- 
row belt of very irregular surface, comprised between the 
Unaka Range and a disjointed chain of lower mountains, 
the principal of which are called the Chilhowee Range, 
and the whole of which may be considered as constituting 
the secondary mountain system of the State The inter- 
vening space is occupied by broken masses forming hills, 
mountains, and valleys, some parallel to the principal 
ranges, some ciossing the space at right angles to them 
This region varies m width from 28 miles to about 7. 

All the rocks of this region and the next to it belong to 
what constitute in England the Silurian and Cambrian 
systems, the former being found m the western and tlio 
latter m the eastern part of the distuct It has been 
contended that some metamorphic rocks near the crest 
of the mountains belong to the Archaic (Huroman and 
Laurentian) system , but the preponderance of geological 
opinion now assigns them to the same formations as tlio 
neighbourmg rocks, the difference m structure being due 
to metamorphic action. The lowest of these, called in 
Tennessee the Ocoee group, is believed to be coeval with 
the Potsdam group of the American system, — the Lower 
Silurian and perhaps the Upper Cambrian of tlio Bntish 
Isles It consists chiefly of slates and conglomerates, with 
the sandstones of the Chilhowee group above. Above 
these last are the Knox dolomite group, with its shales 
and limestone more separated from the other two groups 
and perhaps not exactly corresponding to any other recog- 
nized formations. The crystalline metamorphic rocks aro 
mainly syenitic and micaceous gneiss, with micaceous, horn- 
blendic, and talcose schists. Occasional small dykes of 
diorite, greenstone, and basalt traverse these rocks, some- 
times mterstratified, but oftener breaking through them. 

2. The rocks of the first division are tilted at very high 
angles ; those of the second division, the eastorn valley of 
the Tennessee, are fractured and distorted at nearly every 
conceivable anglo, and, in consequence, it is the edges of 
the uplifted strata which here form the surface. Tho strata 
have been eaten away to form valleys, or left standing as 
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ridges, giving tlie whole tract a deeply channelled character, 
the ridges consisting of sandstone and dolomite and the 
valleys of friable schists. These all trend in the prevalent 
direction of the Appalachian upheaval, from north : east to 
south-west. The rivers take the same directions, except 
when they break through transverse fissures in the ridges, 
or work round their terminations where they give way to 
the outcropping of other rocks ; in these cases the current 
runs at right angles to their prevalent direction. All these 
formations belong to the Silurian period 3 the oldest cropping 
out to the eastward, the later members appearing to the 
westward. In some spots the Suhcarhoniferous rocks 
which once covered the entire valley have escaped the 
erosive action which swept the rest away. The whole 
district is a valley of denudation which has been excavated 
by the Tennessee and its tributaries, — some breaking 
through tlie Unaka harrier, and others descending from 
Virginia along the longitudinal valleys above described. 

3. Rising in a steep elevation at from 800 to 1200 feet 
above the average level of the eastern valley of the Ten- 
nessee is the plateau popularly called the Cumberland 
Mountain. This mass, superincumbent on the Silurian 
system, consists of four very distinctly marked formations, 
— (i.) the Devonian black shale, (ii.) the Suhcarhoniferous 
silicious beds, (iii.) the Mountain Limestone, (iv.) the Coal- 
measures. These can easily be distinguished one above 
another on the face of the eastern escarpment ; but on the 
western side the first two extend in a wide plain far beyond 
the base of the plateau, constituting the fourth district. 
The Mountain Limestone is shaly at the bottom, and more 
solid at the top, where it abounds in silicious concretions. 
The Coal-measures consist of thick slabs of sandstone and 
conglomerate with the seams of coal interstratified between 
them. In its southern portion the plateau is divided longi- 
tudinally by the narrow valley of the Sequatchie river, 
which cuts deep into the subjacent Silurian beds. The 
portion east of this valley, known as Walden’s Ridge, has 
its strata much disturbed and tilted, conformably with 
the Silurian rocks below; the western portion, on the con- 
trary, has all its strata nearly horizontal. This formation, 
averaging about 40 miles in width, is divided by a stratum 
of conglomerate 80 feet thick into the upper and lower 
Coal-measures, tlxe former of which are much the more 
productive, but cover a less area, large portions of it hav- 
ing been carried away by denudation. These coal-seams 
are believed to average an aggregate thickness of 8 feet 
and to cover an area of 5000 square miles. 

4, 5, 6. The Subcarboniferous area, the central basin, 
and the western valley of the Tennessee can best be con- 
sidered together. They consist 'of the Subcarboniferous 
silicious beds, together with the basins formed by their 
erosion. On the western face of the Carboniferous belt 
the Mountain Limestone has been carried away with the 
harder rocks of the Coal-measures above it, but the under- 
lying silicious beds have resisted all erosive forces and are 
spread out over an extended area on both sides of the 
Mississippi. In Tennessee they form a margin round the 
central basin and are styled by local geologists the “ high- 
land rim.” They consist of two strata, a lower one dis- 
tinguished by the absence of lime and iron, and an upper 
one which contains both these materials in abundance. 
Both members consist mainly of a peculiar gravel, formed 
of silicious concretions embedded in a stiff retentive clay. 
The upper stratum has in addition considerable horizontal 
beds of limestone; it contains abundant fossils of a large 
coral, Lithostrotion canadense , by which it is easily recog- 
nized, is very fertile, and possesses inexhaustible beds of 
limonite. The lower stratum is destitute of both fossils 
and minerals and is of but little account for agriculture. 
Excavated from this formation is the central valley of 
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Tennessee (No. 5), surrounded on all sides by an escarp- 
ment of about 200 feet in depth, by which descent is made 
from the “rim” into the valley. All the members of the 
Silurian period, except the three lowest, are represented 
in this valley, which has been formed by the erosive action 
of the rivers within its borders : its higher strata were 
carried off northwards by the Cumberland and its tribu- 
taries, westward by the Duck, and southward by the Elk, 
the last two being tributaries of the Tennessee. A channel 
of erosion along the lower portion of the Duck river con- 
nects this valley with another (No. 6) much narrower — the 
western valley of the Tennessee — where again the Silurian 
beds have been reached by the removal of the Subcarbon- 
iferous formations above them. Again, south of the main 
basin, the portion drained by the Elk is nearly separated 
from the rest by a number of detached hills of the Subcar- 
boniferous formation, marking the watershed which divides 
the headwaters of the Elk from those of the Duck. 

7, 8, 9, 10. A little west of the Tennessee river the 
Palaeozoic rocks disappear under the Cretaceous formations 
(No. 7), and these in their turn are covered successively 
by the Tertiary, Quaternary, and recent formations (Nos, 

8, 9, and 10). The tract of ground covered by these four 
formations constitutes the Mississippi slope of western 
Tennessee, all of whose rivers run westward and discharge; 
into the Mississippi. The dip of the strata is very slight,, 
and the surface inclines with a very gentle slope. 

In general terms, the territory embraced in Tennessee 
may be described as a great mountain chain on the east, 
from the foot of which extends a gently inclined plane, 
interrupted by an elevation, the Cumberland or Carboni- 
ferous plateau, and a depression, the central valley. 

Iiivers . — Tlie Cumberland and the Tennessee are the principal Rivers, 
channels of inland navigation, while the Mississippi, washing the 
whole western frontier of the State, is its outlet to the G-ulf of 
Mexico. The headwaters and embouchure of the Cumberland are 
in Kentucky, but much the greater part of its navigable stream is. 
in Tennessee. From its confluence with the Ohio, at Sinitkland,. 
Kentucky, to Nashville, a distance of 200 miles, it is generally 
navigable for eight months in the year, and during high water it 
is sometimes accessible to light-draft steamboats more than 300* 
miles further. The Tennessee rises in Virginia, crosses east Tennes- 
see in a south-western direction, and enters Alabama a little above 
Bridgeport ; in that State it assumes successively a westerly and a 
northerly direction, and then re-enters Tennessee and crosses the- 
State northwards to its confluence with the Ohio at Paducah, Ken- 
tucky. Its navigable waters are divided by obstructions into three- 
portions, — (1) from the mouth to Florence, Alabama, 300 miles, 
where navigation is arrested by the Muscle shoals ; (2) thence? 
through Alabama, about 100 miles, when the river breaks through 
the Cumberland Mountain; and (3) from Chattanooga to Kingston, 
about 100 miles further. 

Agriculture.— In 1880 the number of farms was 165,650, embrac- Agrfcul- 
ing 8,496,556 acres of improved land, valued at f 206,749, 837. The ture. 
principal productions are Indian corn, wheat, oats, cotton, tobacco, 
potatoes, pea-nuts, and hay, particulars of which for different years, 
are shown in the following table : — 


Product. 

1860. 

1870. 

1880. 

1884. 

Indian cor 
Wheat . . 

Oats 

Cotton . . 
Tobacco 
Potatoes* 
Hay 


62,089,926 bush. 
5,459,268 „ 

2,267,814 „ 

296, 464 bales. 
48,448,097 lb. 
8,786,677 bush. 
143,499 tons. 

41,343,614 bush. 
6,188,916 „ 

4,513,816 „ 

181,842 bales. 
21,465,452 lb. 
2,830,020 bush. 
116,682 tons. 

62,764,429 bush. 
7,331,363 „ 

4,722,190 „ 

380,621 bales. 
29,366,052 lb. 
3,724,382 bush. 
186,698 tons. 

65,723,000 bush, 

9.320.000 „ 

7.680.000 „ 
813,807 hales;. 

31,392,000.1b. 

2.390.000 hush. 
217,316 tons. 


In 1884 1,250,000 bushels of pea-nuts were produced, as against 
800,000 in 1883. In recent years considerable attention has been 
given to the cultivation of fruit and vegetables. 

The live stock statistics in different years are shown in the table 
which follows next : — 


Tear. 

Horses. 

Cattle. 

Sheep. 

Pigs. 

Mules and 
Asses. 

1860 

1870 

1880 

1885 

■ 290,882 
247,264 
266,119 
283,604 

764,782 

648,696 

783,674 

801,823 

773,317 

826,783 

672,789 

603,780 

2,347,321 

1,828,690 

2,160,495 

2,122,646 

120,345 

102,983 

173,498 

187,208 
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Mineral?. Minerals — The chief mmeials found m the State are coal, lion, 
copper, zinc, lead, and manganese Of coal tlie output Mas 494,491 
tons m 1880 and 1,100,000 tons in 1885 , in the lattei yeai tlieie 
were also 268,400 tons of coke In 1880 tlieie weie pioduced 89,933 
tons of lion ore (326,040 tons in 1885), 153, 8S0 lb of coppei ingots, 
and 792,621 cubic feet of marble and limestone Of zinc 17,415 
tons weie produced m 1884 Besides the mmeials already men- 
tioned, Tennessee yields millstone gilt, liydiaulic lock, barytes, 
fiie-clay, gold, and petiolemn 

Manu- Manufactui es — Since 1875 the mamifactnimg mdustnes of the 

factmes State have giown immensely. Fiom 1880 to 1885 thenumbei ot 
establishments increased fiom 4326 to 4425, the capital invested 
fiom $20, 092,845 to $10,763,650, and the value of the manufactui ed 
pioducts from $37,074,886 to $75,216,211 In 1880 cotton was 
manufactured m the State to the value of $934,014 (in 1885 to 
$2,719,768), carnages and waggons $1,253,721, floui and grist- 
mill pioducts $10,784,804, foundiy and machine-shop pioducts 
$1,191,531, non and steel $2,274,203, leathei $2,051,087, lumbei 
$4,015,310, and cotton-seed oil, cotton seed, and cake to the value 
of $1,235,000. 

Popula- Population — The population of the State, which m 1860 was 

tion 1,109,801 and m 1870 1,258,520, was m 1880 1,542,359 (males 
769,277, females 773,082) Of this last total 403,151 weie Negioes 
In 1887 the total population was estimated to mimbei about 
1,800,000, giving a density of 43 inhabitants to the squaie mile, 
as against 36 9 in 1880 The giowth of the pnncipal cities is 
shown "by the following table — 



1870 

18S0 


1870 

1880 

Memphis . 

Nashville 

Chattanooga 

40,221) 

2j,SG5 

0,093 

33,592 

43,850 

12,892 

Knoxville 

Jackson. 

8,uS2 

4,119 

9,603 

5,377 


The consideiahle decline m the population of Memphis is ac- 
counted lor by two epidemics of yellow fever m 1878 and 1879 (see 
Memphis) Chattanooga is still increasing at a veiy lapid late m 
consequence of tlio vast development of the mmeial lesouices of 
east Tennessee. Knoxville is also glowing fiom the same cause, 
hut not so rapidly as Chattanooga 

EAuca- f Education — Provision for common school education was made 

tion, before the Civil War, but was limited to white clnldien A State 
bank was established for the purpose of logulatmg the cunency, 
and a portion of its capital was reserved as a school fund , its pi o- 
fits were also to be used for school pui poses The fund on winch 
interest is now paid is $2,512, 500 A hill is now (18S7) befoie the 
State legislatuie to mciease the peimanent State fund to $5,000,000 
Besides this, the pioceeds of a tax of 15 pci cent on piopeity and a 
poll tax of $1 per annum are applied to the same pm pose Moieover, 
each county haa the powei of imposing a school tax on its people, and 
many incorporate cities and towns add still Author to it by special 
taxes within their limits. AH childien between six and twenty- 
one (eighteen until 1885) are entitled to free education m the public 
schools. In 1875 the school population numboicil 426,612, ol whom 
there weie 199,058 pupils emolled. In 1886 the coiiespondnig 
hgurcs weie 609,028 and 373,877, and m 1887 623,450 and 383,537 
Besides the common schools numerous private schools exist 
Higher education is provided for m several institutions, such as 
Vanderbilt umveisity (Methodist) at Nashville, the inuvoisity of 
the South (Episcopalian) at Sowaueo oi Cumboiland Mountain, 
the south-westein Presbytouim university at Claiksvillo, and othcis, 
the university of Tennessee at Knoxville is supported by Slate 
grants, and is not under the ditoclion of any one denomination 
Many smaller establishments entitled universities exist m vanous 
parts of the State 

Admims- Administration , Ac — The legislative anil executive functions of 

tration. government aie canicd on by a governor, a Slate senate, and a 
house of representatives, whoso respective duties and pieiogatives 
conespond almost exactly to those of the picsulcnt, senate, and 
representatives of the United States Both the senatoi s (33) and the 
repiosentatives (99) are elected foi two years The piosident of the 
senate, who is elected by the senatoi s, succeeds as governor m case 
of the death of the elected governor timing Ins term of ofliee. The 
governor has the power of veto on tho Acts of tlio legislatuie In 
case of its exercise, the Act is returned to tho legislatuie, when, if 
it passes by a constitutional majouty in both houses, it becomes 
law in spito of tho veto 

Tho judiciary administration is earned on by couits of four 
designations, — tho county criminal couits, tho circuit courts, tho 
chancery courts, and tho supiemo court of the Slate Tho county 
courts consist of tho magistrates, who assemble at tho comity scat 
four times a year to transact county business. They elect a chair- 
man out of thoir own body, who by virtuo of such election becomes 
tlio financial agent of the. county. In counties largo enough to 
justify it, a county judge is elected, who oxoreisos ciiimnal juris- 
diction. Thera are fourteen circuit couits, each having jurisdiction 
m several counties ; m these all common-law cases aie adjudicated, 
except m tlioso counties where there is a criminal judge There 
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aie eleven chaneeiy divisions, foi each of which a chancelloi is 
elected, who tiles all cases m equity m his division All these 
j udges ai e elected foi eight y eai s The j uilges of the supi erne com t, 
hve m numbei, aie elected by the people at laige, but not more 
than two can be taken from any one of thiee divisions of the State, 
viz , the eastern, middle, and western Then juusdiction is puiely 
appellate they levise the decisions of the othei couits, and then 
decisions are final, except wheie a question anses as to the mtei - 
pietation of the United States constitution 

Histm y — At the time of its first settlement and occupation by Histoiv 
Eiuopeans Tennessee was paitofthe terntoiy gianted to the colony 
of Noith. Carolina by Charles II It was then, liowevei, a hypo- 
thetical claim, the boundanes of which weie chiefly detei mined by 
36° 30' and 35° N lat The eastern boundaiy of Noitli Caiolma 
was the Atlantic Ocean, on the othei side the western temtory 
extended accoidmg to one theoiy to the Mississippi, accoidmg to 
anothei theoiy to the Pacific Ocean When the English settleis 
began to cioss the Appalachian chain, they found the Eieuch estab- 
lished on the Mississippi and its tnbntanes, — the Ohio, the Ten- 
nessee, and the Cumbeiland. The Spanish claim of an indefinite 
extension of then possessions m Flonda was also a constant menace 
to the advances of the eaihest English colonists m the diiection of 
South Carolina and Georgia The most nnpoitant effoit of trans- 
montane colonization by the Batish pnoi to 1760 was the estab- 
lishment of Foit Loudon on tho Little Tennessee uvei m 1756 oi 
1757 But in 1760 this post was captui ed by the Cheiolcees and 
its ganison massacieil, and the same fate befell a number oi 
colonists who had settled between Foit Clnssel (on New Riyci, 
Vngmia) and Foit Loudon Eaily m 1761 Colonel Giant com- 
pletely louted the Cheiokees and compelled then Fiench and Span- 
ish allies to withdiaw to Louisiana and Geoigia 
Eight yeais later the stieam of emigiation began to set westv arils, 
mainly by two loutes, of which one led thiough Cumberland Gap 
to the valley of the Cumbeiland uvei, whilst the othei followed 
the eouise of the Tennessee lound the southern boulei of tho 
Cumberland plateau into the western Tennessee valley A body 
of emigiants fiom Yuguiia settled on tho hanks of tlio uvei ITol- 
ston, in what is now Hawkins comity, anil fonned the nucleus of 
a lapidlyinci easing colony, which was mainly leciuited fiomVn- 
ginia and Noith Caiolma. The chief settlements weie on tho 
Watauga river, extending thence to the Nolichueky, both tnbu- 
tanes of the Tennessee Tlio colonists adopted a code of laws ioi 
themselves based upon those of Viignua, and entrusted their execu- 
tion to a bench of five magistiates Then first tioublo related to 
the title to tlieir lands They supposed themselves to bo settling 
m Vugmia , hut they weie really m Noith Caiolma, anil therefore 
outside of tho temtoiy which had been ceiled to tho British mown 
by the six nations of Indians A Author obstacle was a loyal pro- 
clamation dated nine yeais before foi bidding puvato poisons to 
purchase titles fiom tho Indians. Though the Cheiokees hail no 
longoi fixed habitation m the countiy, they still claimed tho whole 
valley for hunting grounds The dilemma was solved by a lease 
negotiated foi eight yeais The next difficulty ai oso w ltli the British 
Government m alliance with tho hostile Indians But out of these 
troubles tlio colonies on tho Watauga, Ilolston, and Nohchucky 
emerged as a populous and powerful community 
When it was pioposed to liquidate the debts mcuircil by both tho 
States anil tho Federal Government lor war expenses by the sale of 
public lands, an Act of Cession was passed m 1784 by the North 
Carolina legislatuie ceding their lands west of tho mountains, includ- 
ing those of the Watauga settlers, to the Federal Government But 
m the following year tho North Carolina legislatuie lopealedtlio 
Act of Cession, and the whole mattei was thus indefinitely post- 
poned Tho Watauga community now declaicd itself independent 
of Noith Carolina ; that State hail relinquished its sovereignty over 
them and tho Federal Government hail not accopted it AL this 
tune tliotransmontano temtory consisted of Washington, Sullivan, 
and Greene counties It also cmbiaced all the settlements on the 
Cumberland, comprising tlio existing counties of Davidson, Simmer, 
Montgomery, Roboitson, and Williamson. Davidson county had 
been oigamzod by the influence of James Robeitson (one of tho 
eaihest arrivals from Noith Carolina, m 1769), who had moved to 
tho site of tho future city of Naslmllo But Davidson county took 
no pait m these proceedings Tho Stato organized by the seceding 
counties in August 1784 was called tho State of Franklin ; its con- 
stituent counties leturned to their allegiance to North Carolina on 
1st Maich 1788. A second Act of Cession was passed m 1790, by 
winch tho defunct State of Franklin became part of tho territory 
of tho United States south of tho Ohio, including w hat now consti- 
tutes Kentucky and Tennessee Tho nm tliern portion became a 
State, unilei the name of Kentucky, m 1792, and the southern pai- 
tion took rank as the Stato of Tennessee in 1796, being received 
into tho Union tlie same year. Tho settlement of middle Tennessee 
was much retarded so long as tho path of access to it from cast 
Tennessee was through Cumberland Gap and down the Oluo The 
broader route round the south of the Cumberland plateau by the 
Tennessee river was too unsafe foi general use on account or tho 



TEN-TEN 179 


poweiful Indian tubes — the Cheeks and the Cherokees This 
obstacle was finally lemoved by General Jackson’s ciushmg defeat 
of the Creeks m 1814, and a laige cession of then temtoiy 

The position of Tennessee duiing the Civil War was the same 
as that of the otliei middle and southern States While secession 
was m agitation, it lefused to secede; but when actual hostilities 
commenced it joined the Southern confedeiacy Even then, how- 
ovci , west and middle Tennessee sympathized with the South, 
whilst eastern Tennessee sided with the Noith. Each, division sent 
veiy laige contingents to the army which it favoured A laige 
poition of the State was, dining the latei years of the war, m the 
occupation of the No 1 them aimy, and many gieat battles weie 
fought on its soil, notably those of Fait Donelson, JVIuifieesboiougli 
(Stone Rivei), Fiankhn, and Nashville Tennessee suffered moie 
fiom the exhaustion attendant on the close of the wai, and fiom 
the ngoious government which accompanied the period of leeon- 
stiuction, than any otliei State except Yugima 
See Geology of Tennessee, Nashville, 1SC9 , Elliott, “ The Age of the Southern 
Appalachians," in Amei Join of Sc , April 1S83 , Bradley, “On the Silurian 
Age of the Southern Appalachian 1 !,” , Apul 1875 Haywood, The Civil and 
Political Histoi y of the State of Tennessee from its earliest Settlement up to the Year 
1706, Knoxville, 1S23 , Ramsay, Annals of Tennessee to the End of the Eighteenth 
Centunj , Parfon, Life of Andiew Jackson, New Yoik, I860, Knke, The Pear 
Guanl of the Revolution, New Yoik, 18S6 , Repot ts of Tennessee Hist Soc and 
of Buieau of Agiicultiue, Mines, and Immigration (D F W ) 

TENNIS This, the oldest, perhaps, of all existing 
hall-games, is at once the most difficult to learn, on account 
of the intricacy of its laws, and the most interesting when 
learnt, because of the great variety of its combinations 
and the difficulty of solving rapidly the problems which 
aie constantly piesented to the player It derives an 
additional claim to attention from numberless historical 
associations Of the origin of tennis it is not possible to 
speak with ceitamty, hut it may be confidently assumed 
that it spiang fiom some very simple sport. It fiist 
appealed m Euiope in the Middle Ages, when we find 
it played m open courts, in the parks 01 ditches of the 
feudal castles of France and Italy. It was at first the 
pastime of lungs and nobles, but aftei wards became po- 
pulai with all classes The French seem to have borrowed 
it fiom the Italians, and to have contributed some of its 
refinements , and the English took 
it from the French. Though men- 
tioned in the Arthurian lomances, 
the game was certainly not known 
in England m the time of Arthur. 

The name tennis is supposed to 
be derived from the exclamation g 
“Tenez I ” employed by early French, 
players in serving the ball In Italy 
the game is called “ giuoco della 
palla”; in Fiance, “jeude paurne,” 
which also means the tennis court ; 
m Germany it is called by the 
geneuc title of “Ballspiel”; in 
Spam, “juego alble” or “jugar al 
hie ” It is clear from the French 
name that the ball was originally 
struck with the palm of the hand 
This was afterwaids protected by a 
glove, as is still the practice m the 
Basque country. Upon the glove strings and cross-strings 
were next stretched, to give a faster impulse ; and the 
addition of a short handle made an easy transition to the 
lacket In the time of Henry "VII the hand still some- 
times met the racket, even m the royal court at Windsor. 

One of the first improvements in the game consisted in 
the building of closed courts, first with walls, then with 
walls and roof It is still played m the open air m some 
places m France, and “pallone,” a rude and violent variety 
of the game, is yet seen in Italy. There are twenty-seven 
courts in England and one m Dublin. 

As now played, tennis in France is virtually the same 
as m England, though there are a few differences of detail 
ifie court is rectangular (see the annexed plan) An inner 
wall runs round thiee sides, to the height of 7 feet, from 


which a sloping roof, called the penthouse, reaches to the 
outer wall The sui rouudmg passage thus enclosed (not 
shown m plan) is 7 feet wide Opposite to the long 
penthouse is the mam wall, m which there is at one point 
a piojectioa called the tambour , JE % which deflects the ball 
across the couit In the inner wall, below the penthouse, 
there are seveial openings, the one at the end, on the 
service side, being called the dedans , A, the otheis the 
galleries. At the further end of the couit is the grille , 
a square opening adjacent to the mam wall Acioss the 
court, halfway between the two ends, is stretched a net n, 
3 feet high in the middle and 5 feet at the sides The 
game may be played by two, or by three, or by four 
players, one against one, one against two, or two against 
two. At the commencement the playeis toss or “spin” 
a racket, to decide which shall seive first, calling “rough” 
(for the knotted side) or “ smooth ” The party which 
wins the “spin” has the choice of the service or the “fiist 
stroke,” the latter term meaning the return of the service 
The sexver then begins at the “ dedans ” end of the court, 
technically called the “service side,” pitches the hall m 
the air, and strikes it with his racket so that it shall drop 
on the side penthouse or on. the wall above it, and then 
fiom the penthouse upon the floor on the other side of 
the net (called the “hazard side”), within the “service 
court” bounded by the “service lme” oa and the “pass 
line ” p If he fail to do this, a “fault” is called, or a 
“pass” if the ball has gone beyond the pass line If he 
selves a second fault, his adversary scores a point, called 
a “ stroke ” A pass counts for nothing, but annuls a pre- 
vious fault 1 It now becomes the duty of the advei’sary, 
called the “ stuker-out,” to return the ball by striking it 
with his racket m such a manner that it shall pass back 
over the net to the sei vice side The server must now strike 
it again aud return it to the hazard side ; and the playex 


who first leturns the ball into the net or “out of court” 
(le , to the loof, or above the play lme on the walls) loses 
the stroke, which is scored to his antagonist But, if a 
player fail or refuse to strike the ball m the air (a 
“volley”) or on its first bound and before it touches the 
floor a second time, then, except on the hazard side beyond 
the service line, a “chase” is made or reckoned on the 
floor, according to the lines on or between which the ball 
has dropped the second time. This chase is a stroke m 
abeyance. When one has been made it is called by the 
marker, but does not affect the score until one of the 
players has scored 40, when they change sides, and the 
player who has allowed the chase to be made must then 
endeavour to win it, «. e , to place the second bound of the 
~h In the Manchester Club this law (8) has been wisely abolished. 



Plan of tennis couit A, Z>, walls on eacli side of dedans , cl, A, gallery walls , h, grille wall ; 
f, net post , g, g, gallery post , v, v, first galleries , y, y, second galleries , x, x, last galleries , 
s,, z, doors , o, o, lialf-court lme, ?, r, openings ninlei net for ventilation and warming , 1, 2, 3, 
4, 5, 6, mark cliases 
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ball returned by him better, %e , neaier to the end wall, 
than the point at which the chase was marked As often 
as his adrersaiy leturns his stroke, he must again endea- 
vour to do this, until he succeeds or fails If he succeed, 
he scores the stroke , if not, it is scored to his adveisary 
If two chases have been made at any stage of the score, 
even at the beginning of a game, then the players must 
change sides and play for the chases, as above described 
A player who succeeds m sending the ball into the grille, 
the dedans, or the last division of the galleiy — called the 
“ winning gallery M — on the hazaid side, scores at all times 
a stioke. The minutiae of the game and the mode of 
scoung cannot be more succinctly descubed than m the 
annexed laws 1 

Laws 

Single-Handed Game 

1 The halls shall he not less than 2£ in and not moie than 
2 f m in diametei, and shall he not less than 2| oz and not more 
than 2 1 oz m weight 

Note — Tlieie is no restuction as to the shape oi size of the lackcts 

2 (a) The choice of sides at the beginning of the fiist set is 
detei mined by a spin 

(J) In subsequent sets of a senes, the playeis shall begin 
each set on the side on which they finished the set before it 

3 The ball seived must be struck with the lacket, and may 
be dehveied iiom any pait of the seivice side 

4 The hall served must touch the seivice penthouse befoxe 
touching any other pait of tlio couit, except thoiest of the side 
penthouse and the seivice wall , and it must diop in tlie seivice 
couit or on one of the lines which bound it 

5 The seivice is good, 

(a) if the ball served touch m its descent any part of the 
service penthouse so as to rise again from it, oi 
(&) if the ball served strike the seivice wall and afterwaids 
touch in its descent any pait of the service penthouse, 
even though it clo not rise again from it, or 

(c) if tlie hall seived chop m the winning gallery 

6 A fault may not be l etui nod 

7 A pass may not be returned , but a ball served, which has 
not gone across the pass line on the penthouse, may bo volleyed, 
although if untouched it might have dropped m the pass couit 
If a pass touch the stuker-out, or if a seivice before it has diopped 
touch him when standing with both feet m the pass couit, and not 
having attempted to sluice the ball, it is still counted a pass, 

8 A pass annuls a piovious fault 

9. If the stnkoi-out declaie himself not ready for a service, and 
have made no attempt to leturn it, that service is counted foi 
nothing, though it bo a fault It annuls a piovious fault The 
stnkoi-out, having boon asked if he is icady, and having declined 
himself icady, may not similarly refuse a second service 

10 The server continues to serve until two chases ho made, or 
one chase when the score of eitliei player is at forty or advantage 
(sec law 25) The players then change sides, the servoi becoming 
stnkoi-out and the stuker-out becoming server. 

11 The return is good if the ball m play bo struck with tho 
racket so that it pass tho net without touching a galleiy post or 
anything fixed or lying m an opening on the side from which it is 
struck, and without going out of court 

12, Tlie return is not good, 

(a) if not m accordance with the terms of law 11, or 

(5) if the ball bo stiuck more than once, or bo not definitely 
struck, or 

(c) if the ball m play, having passed tho net, come back and 
drop on tho side from which it was struck, unless it 
should have touched a gallery post or anything fixed 
or lymg m an opening on that side of the court which is 
opposite to tlie stnkei. 

13, A ball which is no longer in play may not he returned. 

14 Tho sorver wins a stroke (except as provided in law 9), 

(a) if a good servico outer tho winning gallery or the guile, or 

(6) if the striker- out fail to return a good servico (except 
when it makes a chase , see laws 17-19), oi 

(c) if the stuker-out fail to leturn tho hall m play (except 
when it makes a chase , soo laws 17-19), or 

(d) if he himself return tho hall m play so that it enter the 
winning gallery or grille, or fall on or beyond tho service 
lino, or 

(e) if he serve or return the ball m play so that it drop or 
fall upon a ball or other object which is on or beyond 
the seivice line, or 

1 Kepi mted from the present writer’s Annals of Tennis, 1878, by 
the kmd consent of the publisher Mr II. Cox 
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(/) if he win a chase (see law 20), oi 
( g ) if the stnkei -out lose a stioke (bee law 16) 

15 The stnkei-out wins a stioke (except as piovided m law 9), 

(a) if the seivei serve two consecutive faults (except as 
provided m law 31 (&)), oi 

(b) if the seivei fail to letuin the ball m play (except when 
it makes a chabe , see laws 17-19), oi 

(c) if he lum&elf letuin tlie ball m play so that it entei the 
dedans, or 

(d) if he win a chase, oi 

(e) if the server lose a stioke (see law 16) 

16 Eithei player loses a stioke, 

(а) if he lose a chase (see law 21), 

(б) if the ball in play (except as piovided m law 7) touch 
Inm oi anything which he weais oi cames, except Ins 
jacket m the act of letuimng tlie ball, or 

(a) if he touch oi stiilce the ball m play with his lacket 
moie than once, oi clo not definitely stulce it 

17 When a "ball m play oil eithei side of the net, not being 
that on which the stnkei is standing, 

(a) falls on any pait of the llooi, except oil or beyond the 
seivice line, oi 

(&) entei s any galleiy, except tho winning galleiy, oi 
(c) touches a galleiy post, 
it is niaiked a chase 

(a) at that line oil the fiooi on wlneli it fell, or 
(/ 3) bettei or woise than that line on the llooi which is 
neai est to the point at which it fell, or 
(y) at that galleiy the post of which it touched, 
except as provided m laws 18 and 19 

Note (a) — A tall m play winch touches the net post and chops on the side 
opposite to the stnkei is niaiked a chase at the line on tho bide on w Inch it di ops 

Note ( b ) — A hall m play winch enteis a galleiy ib lutuked a chase at that 
galleiy which it enteis, notwithstanding that it may have touched an adjacent 
gallery post without touching tho flooi m the interim 

Note (e ) — The gallery lines on tlie llooi coiiespozid and aio equivalent to 
the galleries of which they heal the names 

18 When a ball m play 

(a) diops or falls m tlie net, on tho side opposite to tho 
stnkei, oi 

(&) chops on tho flooi, oil tho side opposite to tho sinker, 
and, hounding ovei tho not, falls on that snlo of it iiom 
which it was stiuck, whetliei it touch tho not m its 
bound oi not, 

it is maikecl a chase at tho lino on tho side opposite to tho striker 

19 When a hall m play diops oi falls upon a ball or othei 
object which is on the floor (except when it is on or beyond tho 
service lino , see law 14 (e)), it is niaiked a chase at tho point at 
which that ball oi other object was when the ball m play dropped 
oi loll upon it. 

20. Eithoi playoi wins a eliaso, 

(a) if lio serve oi lottim tho hall so that it enter a winning 
opening, or 

(5) if he sei vo or return the ball so that it fall bolter than tho 
( chase for which he played, oi enter a galleiy oi touch 
‘a gallery post hotter than tho gallery oi tho gallury lino 
at which the chase was lor which he played, or 

(c) if ho servo or return the ball so that it drop oi fall upon 
a ball or other object which is at a point on tho llooi 
bettor than that at which, or at tho gallery oone&pondmg 
to which, tho chase was for which ho played, or 

(d) if Ins antagonist fail to return the hall m play, except 
when it falls worse than the chase m question 

21. Either playoi loses a chase, 

(a) if lie lail to return tho ball in play, oxcopt \i hen it falls 
worse than tho chase m question, or 
(5) if bo return tho ball m play so that it fall woise than 
tho chase, or enter a galleiy or touch a gallery post 
worse than tho gallery or tho gallery line at which the 
chase was for winch ho played, or 
(c) if lie return tho ball m play so that it drop or fall upon a 
ball or other objbet which is at a point on tho floor woi so 
than that at which tho chase was for which ho played 

22. Wlion a ball m play 

{a) falls at a point on tho floor neither bettor nor worse 
than that at winch, or at tho gallery corresponding to 
which, tho chase was for which tho striker played, or 
(5) enters that gallery or tho gallery corresponding to that 
gallery line, or touches tho post of that gallery, or falls 
on tho gallery lino corresponding to that gallery, at 
which the chase was for which tho striker played, or 
(c) drops or fulls upon a ball or other object wlueh is at a 
point on tho floor neither better nor worse than that at 
which, or at the gallery corresponding to which, tho 
clmse was for which tho striker played, 

it is marked chaso-off * it is not scored as a stroke won by either 
player ; the chase is annulled, and tho striker has not 
to play for it again. 
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23 As soon as two chases are maiked, oi one chase when the 
score of either player is at foity 01 advantage (see law 25), the 
players change sides The player who made the fiist chase now 
defends it, while the othei plays to win it ; and so with the second 
chase, except when only one has been maiked 

24= If by an enor three cliases have been marked, or two chases 
when the scoie of eithei playei is at foity oi advantage (see law 
25), the last chase m each case is annulled 

25 On eithei player winning his first stioke, the scoie is called 
fifteen foi that player , on eithei playei winning his second stioke, 
the scoie is called thnty foi that playei , on either player winning 
his third stioke, the score is called forty foi that playei , and the 
t ouith stioke won by eithei player is scoied game for that player, 
except as below 

If both playeis have won three strokes, the score is called deuce, 
and the next stioke won by eithei playei is scoied advantage 
foi that player If the same playei win the following stroke, 
he wins the game , if lie lose the following stioke, the score 
is again called deuce , and so on, until eithei playei win the 
two stiokes immediately following the score of deuce, when 
the game is scoied foi that player 

26 The playei who first wins six games wins a set, except as 
below 

If both playeis win five games, the score is called games all, and 
the next game won by either player is scoied advantage game 
foi that playei If tlie same playei win the following game, 
he wins the set , if he lo^>e the following game, the scoie is 
again called games all , and so on, until either player win 
the two games immediately following the scoie of games all, 
when lie wins the set 

Note — Playeis often agiee not to play advantage seta, Taut to decide tlie set 
lii one game after amviug at the score of games all 

27 Eveiy eliase is maiked, and every stroke scoied, by the 
maikei, who is entitled to consult the dedans when he is indoubt 
A player who is dissatisfied with the marker’s decision is entitled 
to appeal to the dedans A majouty of the dedans confirms oi 
leveises tlie maikei’s decision An appeal must be made befoie a 
leeommencement of plajr 

Note — The dedans should not give a decision unasked on a question of 
maiting a chase oi stioke, but may, and should, conect maccuiate scoiing 
•of dmses, stiokes, games, oi sets 

Three-Handed and Four-Handed Games, sometimes called Hoiible 
Games 

28 The partneis serve and stnlce-out m alternate games, unless 
it shall have been pioviously agreed to the contiaiy 

Note — It is usually, but not always, agreed that tlio stnkei-out may leave 
to his paituei such soi vices as pass him 

The foimei laws apply to these as well as to single games, 
the advantages and disadvantages attaching to a single playei 
under the founer laws here attaching to a pan of playeis 

Odds 

29 (a) A bisque oi a half-bisque may not he taken after the 
seivice has been deliveied. 

(5) The server may not take a bisque aftei a fault , but the 
stnkei-out may do so 

Nate — A bisque is a stioke which may be claimed by ilio recipient of odds 
at any time duimg a set, subject to the piovisions of laws 20 and 60 

30 A player who wishes to take a bisque or a half- bisque, 
tlieie being a chase or two chases maiked, may take it either 
befoie oi after changing sides , but he may not, aftei changing 
sides, go back to take it. 

31 (a) When the odds of lound sei vices are given, the ball 
seivod by the giver of the odds must touch the grille pent- 
house aftei touching the seivice penthouse and befoie dropping 
in the seivice court oi on one of the lines which bound it. 

(5) Neither faults noi failure m complying with the above 
condition aie counted against the gxvei of tlie odds, but the 
lecipieut of the odds may decline to return such services as do 
not touch both the penthouses , it) howevei, he attempt and 
fail to leturn any such service, it is counted against him 

32 Half-couit • the players having agreed into which half-court 
on each side of the net the giver of the odds shall play, the lattei 
loses a stroke if tlie ball leturned by him diop in either of tlie othei 
lialf-coiuts 

But a ball returned by the giver of the odds which 
(a) drops on the half-couit line, or 

(6) diops m Ins half- court and touches the dedans post 
before falling, or 

(e) diops m his half- court and falls m the dedans, even 
though on the other side of the dedans post, or 

(d) touches the dedans post before diopping, 

is counted foi the giver of the odds 

And a return boasted against any wall by the giver of the odds 
which 

(e) diops m his lialf-court, or 
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(f) diops on the half-couit line, oi 

(g) touches the dedans post befoie chopping, or 

(Ji) touches any penthouse, batteiy, oi wall befoie drop- 
ping m his half-couit, diopping on the half-court line, 
oi touching the dedans post, 

is also counted for the giver of the odds 

Note — It is, of course, evident that the givei of these oclds may make a 
chase, ornma chase oi a stioke, with a hall which drops in Ins half-couit, 
oi on the half couifc line, but falls in the othei half-couit 

33 When the odds of “ touch no walls ” or “ touch no side walls ” 
aie given, a ball leturned by the givei of the odds which on fall- 
ing makes a nick is counted for the striker 

Di't ections to the Market 
It is the duty of the maiker 

to call the faults, and the passes , 

to call tlie strokes, when won, or when he Is asked to 
do so , 

to call the games and sets at the end of each, oi when 
asked to do so , 

to maik the chases, when made , 

to call the chases when there aie two m the oidei in 
which they weie made, oi the chase when tlieie is 
one with the scoie at foity oi advantage , and then 
to dnect the playeis to change sides , 
to call the chase or chases again, m older as above, 
when the playeis have changed sides, and each chase 
as a playei has to play foi it , 
not to call ‘play oi not play m doubtful cases befoie tbe 
conclusion of the lest, unless asked to do so , 
to decide all doubtful and disputed stiokes, subject to 
an appeal to the dedans , 

to warn the playeis of any balls lying on tlie floor m 
then way, oi to then dangei oi disadvantage, and to 
lemove all such balls , 

to collect the balls into the hall-basket , and 
to keep the ball-tiouglis constantly leplemshed in tlio 
dedans and last galleiy, and the lattei especially in 
tlnee-handed and iom -handed games (J MA* ) 
TENNIS, Lawn Lawn-tennis is a modern adaptation 
of the first pnnciple of tennis, m the simplest foi in, to a 
ball-game played on grass with rackets The balls are of 
india-rubber, hollow, and covered with white cloth The 
lackets are lighter and broader than those used at tennis 
The court for the single-handed game, one playei against 
one, is shown m fig 1, that for the thiee oi four-handed 
game m fig 2 The dimensions of the coiuts, the size 



Lawn- tennis courts. Fig 1, for single game, fig 2, foi double game, 
and weight of the balls, tlie mode of scoring, and other 
details are given m the laws of the game (see below) The 
only requisites for the game are the halls, rackets, net and 
posts, and a hard level surface of grass It may be, and 
often is, played upon surfaces of wood, asphalt, cement, 
gravel, or other substance. The grass requires constant 
mowing, rolling, and m dry weather watering, to keep it 
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in order In the 'winter months it should be sedulously 
weeded, sown where necessary, and swept and rolled when- 
ever the weather permits 

The choice of sides depends upon a toss or spin of a 
racket, as in tennis The winner chooses the service or 
the preferable side, as he pleases The server begins 
the game by striking the ball with bis racket so that it 
passes (without touching) over the net, which is hung 
acrobS the court from the posts A, A. The ball served 
must drop m the space which is diagonally opposite to 
lum on the other side of the net, — a space bounded by 
the net, the side hue, the half-court line, and the service 
line His adversary, called the “ striker-out,” must return 
the ball before it touches the ground a second time , and 
the server must similarly return it again ; and so on, until 
one or other player fails to return it over the net so that 
it shall drop on the ground anywheie on the side of the 
net furthest from him, and within or upon any of the lines 
which bound that space, technically called his adversary’s 
coui t TVken one player thus fails, he loses a stroke, 
which the other is deemed to win, and it is added to the 
score of the latter The score is kept as at tennis, but 
there are no chases 

Activity and condition have gieat value in lawn-tennis, 
though there is room foi much skill m placing the ball m 
the coiners with hard, low strokes, and in intercepting and 
returning the ball by the volley while m the air, befoie 
it leaches the ground. But m matches temper, endur- 
ance, and quickness of movement count for very much. 

Lawn -tennis, m one form or another, has been played for many 
centuries out-of-doors The present vauety of the game was hist 
introduced, m a form which was soon shown to be impiacticable, 
about the year 1874 It was then taken up by the All England 
Club at Wimbledon, who m 1877 remodelled the size and shape of 
the couit, and the laws, and altered the system of scoring to that 
u Inch obtains m the paienfc game Thereupon, with the consent 
of the HOC at Lora’s, who lent the authoiity of then name to 
the movement, the code of laws winch now prevails, and has been 
occasionally amended only in a few details, was pi omulgated by 
the All England Club The championship of the game, which is 
open to gentlemen amateuis only, was instituted at Wimbledon by 
the A E 0 m 1877 A lady’s championship and a championship 
for pans (gentlemen) have also been instituted, and aie annually 
competed for on the grounds of the A E 0. at Wimbledon Lawn- 
tennis, m tbe shoit time which has elapsed since its introduction, 
lias achieved immense populaiity Prize-meetings aie held annu- 
ally at Bath, Cheltenham, Dublin, Edmbuigh, Manchester, Livei- 
pool, and many other places in the United Kingdom ; the game is 
also played with as great enthusiasm m the United States, Canada, 
Austiaha, and India, In all those coimtues puze-meetmgs aie held 
and championships aie instituted 

Laws 1 

Single-Handed Game 

1 For tlie single-handed game the court is 27 feet m width and 7S feet m 
length It is divided across the middle Tby a net, th e ends of which ai e attached 
to the tops of two posts A and A (see fig 1), winch stand 3 feet outside the couit 
on each sale The height of the net is 3 feet 6 inches at the posts and. 3 feet 
at the centie At each end of the court, parallel to the net, and at a dis- 
tance of 39 feet fiom it, aie drawn the base lines CD and EF, the evti e unties of 
which aie connected by the side lines CJS and DF Half-way between the side 
lines, and paiallel to them, is diawn the half-court line SH, dividing the 
space on each side of the net into two equal parts, called the light and left 
coiuts On each side of the net, at a distance of 21 feet from it, and parallel 
to it, are diawn. the service lmes XX and VY 

2 Tlie balls shall be not less than 21 inches nor more than 2-$, inches ill 
diameter, and not less than 1| oz nor moie than 2 oz m weight 

3 In matches wheie umpnes are appointed then decision shall be final, 
hut wheie a leferee is appointed an appeal shall lie to him fiom the decision 
of an umpire on a question, of law 

4 Tlie choice of sides and the right of serving during the first game shall he 
decided by toss, provided that, if the wmnei of the toss choose the right to 
sei \ e, the othei playei shall have the choice of sides, and vice versa 

5 The players shall stand on opposite sides of the net The playei who fiist 
delivers the ball shall be called the server, the othei the stiiker-out 

C At the end of the first game the stnker-out shall become server and tlie 
server shall become striker out , and so on alternately m the subsequent games 
of the set 

7 Tlie server shall stand with one foot beyond (i,e , further fiom the net 
than) the base line, and with the other foot upon the base line, and sliall de- 
liver the service from the right and left courts alternately, beginning from tbe 
light 

S The ball served must drop within the service line, half-court line, and 
side line of the court which is diagonally opposite to that from which it was 
served, or upon any such line 

i Printed by permission of the All England Lawn-Tennis Club 


9 It is a fault if tlie service be dein ererl from the wi ong court, or if the serv er 
do not stand as dnected m law 7, or if the ball serv ed drop in the net oi beyond 
the seivice line, or if it drop out of court oi m the vi ong couit , it is not a 
fault if the server’s foot which is bejond the base line do not touch the 
ground at the moment at which the service is delivered 

10 A fault may not betaken „ , . . , 

11 After a fault, the serv er shall serve again from the same court fiom which 
he served that fault, unless it was a fault because served from the wi ong court 

12 A fault may not be claimed after the next service has been delivered 

13 The service may not be volleyed, i e , taken before it touches the giound 

14 The server shall not serve until the stnker-out is ready If tlie latter 
attempt to return the service, he shall he deemed to he ready 

15 A ball is in play fiom the moment at which it is deli vexed in service (un- 

less a fault) until it has been volleyed hy the stnker-out in Ins fust sti olie, or 
lias dropped m the net or out of court, or has touched either of the playei s or 
anything that he wears or carries, except his racket m the act of stnkmg, or 
has been struck by either of tlie players with his laeket moie than once con- 
secutively, or has been volleyed befoie it has passed over the net, or has failed 
to pass over the net before its first bound (except as piovicled m law 17), or 
has touched the ground twice consecutively on eithei side of the net, though 
the second time may have been out of court ... . . . 

16 It is a let if the hall served touch the net, pi ovided the service be othei - 
"vnae good, or if a service or fault be delivered when the sti liver- out is not 
ready? or if either player be prevented by an accident beyond his control fiom 
seivmg or returning the hall m play In case of a let, tlie service oi stioke 
counts for nothing, and the server shall serve again 

17 It is a good return although the ball touch tlie net, oi, having passed 

outside either post, diop on or within any of the lines which hound the court 
into which it is returned , , . , , 

IS Tlie servei wins a stioke if the strilcci out volley the sex vice, or mu to 
letum the service oi the hall in play (except m the case of a let), or retuin the 
serviee or, hall in play so that it di op outside any of the lines w hich hound his 
opponent’s couit, or otherwise lose a stroke, as provided by law 20 

19 Tlie striker out wins a stioke if the servei serve tv o consecutive faults, 
or fail to return tbe ball m play (except m the case of a let), oi letum the hall 
in play so that it drop outside any of the lines which hound his opponent s 
court, or otherwise lose a stroke, as provided by law 20 

20 Eitliei player loses a stroke if the ball m "play touch him or anything 

that he wears or carues, except his racket m the act of stilting, oi if lie touch 
or sti ike the ball in play with Ins racket more than once consecutively, or it 
lie touch the net or any of its supports while the ball is m play, oi if he volley 
the ball before it has passed the net , 

21 On either player winning his first stroke, tlie score is called 15 for that 

player, on eithei player wunmng lus second stioke, the scoie is called SO foi 
that player, on either player winning his third stioke, the scoie is called 40 
foi that player , and the fourth, stroke won by either playei is scoied game for 
that playei, except as below .... , , , 

If both playei s have won three stiokes, the score is called deuce , and the 
next stroke won hy eithei playei is scored advantage foi that plajei 
If the same player win the next stioke, he wins the game , if lie lose the 
next stroke, tlie score is again called deuce , and so on until eitliei player 


n the two stiokes immediately following the score of deuce, when 
game is scoied for that player 

22 The player who ihst wins six games wins a set, except as below 

If both playei s win five games, the score ii called games all , and tlie next 
game won by eithei player is scoied advantage game foi that player It 
the same player wm the next game, he wins the set, if he lose tlie next 
game, the score is again called games all , and so on until eitliei player 
win the two games immediately following the scoie of games all, when lie 
wins the set , , , , , 

Note — Playeis may agree not to play advantage sets, but to deoide the set 
by one game aftei ai living at tlie scoie of games all 

23 The playeis shall change sides at the end oi every set , but tlie umpire, 

ju appeal fiom eitliei jiaity befoie the toss for choice, may dnect the playeis. 
to change sides at the end of every game if m his opinion eitliei side have a 
distinct advantage, owing to the sun, wind, oranyolliei accidental cause, but, 
if tlie appeal be made after a match has been begun, the umpno may only 
ducct the playeis to change sides at tlie end of eveiygamc oi tlie odd and 
concluding set . , , 

24 When, a seues of sets is played, tlie player who was seivei m the last 
game of one set shall be stiikei out m the fust game of the next 


Odds 

25 A bisque is one stroke, which may be claimed hy the lcccivei’ of the odds 
at any time dining a set, except as below 

A bisque may not be taken after the seivice has been deliveiecl 
The seivei may not take a bisque after a fault, but the stnker-out may 
do so 

26 One or moie bisques may be given m augmentation or diminution of 
otliei odds 

27 Half-fifteen is one stioke given at the beginning of tlie second and every 
subsequent alternate game of a set 

28 Fifteen is one stioke given at tlie beginning of eveiy game of a set 

29 Half thirty is one stroke given at the beginning of tlio fast game, two 
stiokes at the beginning of the second game , and so ou, alternately, in all llio 
subsequent games of a set 

30 Thirty is two strokes given at tlie beginning of cveiy game of a set 

31 Half-forty is two stiokes given at tlio beginning of the fii st game, lliiee 
stiokes at the beginning of the second game, and so on, alternately, in all tlio 
subsequent games of a set 

32 Forty is thiee strokes given at the beginning of every game of a set 

33 Half-comt tlie playeis having agieccl into wluoli court the givei of the 
odds shall play, the lattei loses a stioke if the ball, returned by lum, diop out- 
side any of the lines which bound that corn t 


Thi ee Handed and JFow Handed Games 

34 The above laws shall apply to the three handed and font -handed games, 

except as below „ , 

35 For the three-handed and foui -handed games the court is 8C feet m 
width "Within the side lines, at a distance of 4 Jr feet from them, and parallel 
to them, aie drawn the seivice side lmes IK and LM The seivice lines aio 
not drawn beyond the points I, L, K, and M, towards the side lines In other 
respects, the court is smulai to that which is deseubed m law 1 

3t> In the three handed game the single playei shall seive m every alternate 
game 

37 In the four handed game, the pan who have the light to serve m tlio 
fiist game may decide which partner shall do so, and the opposing pair may 
decide similarly foi the second game. The partner of the player who solved 
m the fiist game shall serve m tlie thud , and the partner of the plftyei who 
seivecl m the second game shall serve m tlio fourth , and so on m the same 
oidei in all the subsequent games of a set 
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SS The players shall take the service alternately throughout each game No 
player shall receive or return a service deliveied. to his partner The order 
of seivice and of stukmg out once ananged shall not he altered, nor shall the 
strikers -out change courts to receive the service, before the end of the set 

39 The ball served must drop within the service line, half-court line, and 
service side line of the court which is diagonally opposite to that from which 
it was served, or upon any such line 

40 It is a fault if the ball seived do not diop as provided in. law 39, or if it 
touch the server’s partner or anything that he wears oi carries 

41 If a player serve out of his turn, the umpire, as soon as the mistake is 

discovered by himself or by one of the players, shall direct the player to serve 
who ought to have served , but all strokes scored and any fault served before 
such discovery shall be reckoned If a game shall have been completed before 
such discovery, then the service in the next alternate game shall be delivered 
by the partner of the player who served out of Ins turn , and so on m regular 
rotation (J MA T ) 

TENT A tent is a portable habitation or place of 
shelter consisting m its simplest form of a covering of some 
textile substance stretched over a framework of cords and 
poles, or of wooden rods, and fastened tightly to the ground 
by pegs Throughout the greater part of the interior of 
Asia the pastoral tribes have of necessity ever been dwellers 
m tents, — tbe scantiness of water, the consequent frequent 
failure of herbage, and the violent extremes of seasons 
compelling a wandering life Tents have also been used 
in all ages by armies m campaign In ancient Assyrian 
sculptures discovered by Layard at Nine veil the foims of 
tent and tent-furnishmgs are similar to those which still 
prevail m the East, and it appears that then as now it was 
a custom to pitch tents within the walls of a city. The 
ordinary family tent of the Aiab nomads of modern times 
is a comparatively spacious ridged structure, averaging 
from 20 to 25 feet m length, but sometimes reaching as 
much as 40 feet Its covering consists of a thick felt of 
black goat hair (cp Cant i 5), or sometimes of alternate 
stripes of black and white disposed horizontally The ridge 
or loof is supported by nine poles (cmctmid) disposed m 
sets of three, the central set being loftier than those at 
each end, whereby a slope outward is formed which helps 
to carry off ram The average height inside at the centre 
is 7 feet and at the sides 5 feet, and the cloths at the side 
are so attached that they can easily be removed, the shel- 
tered end being always kept open. Internally the tent is 
separated by a partition into two sections, that reserved 
for the women containing the cooking utensils and food 
The yourt or tent of the Khighiz of Central Asia is a very 
capacious and substantial structure, consisting of a wooden 
frame for sides, radiating ribs for roof, and a wooden door 
The sides are made up of sections of laths, which expand 
and contract m lozenges, on the principle of lazy tongs, 
and to their upper extremities ribs are lashed at regular 
intervals Over this framework a heavy covering of felt 
is thrown, which is either weighted down with stones’ or, 
when necessary, stitched together. 

In “Western countries tents are used chiefly in military 
encampments, "by travellers and exploiers, and for tem- 
porary ceremonial occasions and public gatherings The 
material of which they are composed is commonly a light 
linen canvas or navy duck, but for tents of small size stout 
cotton canvas is employed, being light, strong, elastic, and 
sufficiently waterproof These tents vary m size from a 
low-pitched covering, under which a couple of men can 
with difficulty creep, up to spacious marquees, m which 
horticultural and agricultural shows are held, and which 
can accommodate thousands of persons 

The marquee is distinguished fxom the tent By being a ridged 
stiucture, devoted to show and social uses ; but the humblest tent 
made — the tanto d'abn or shelter tent of the French, aimy — 
is also udged in foim The tente d'abn affords sleeping accom- 
modation fox six men, and consists of a rope sti etched ovei three 
low poles and fixed into the ground Four separate squares of 
canvas buttoned together are thrown over the lope and pegged to 
the ground on each side so as to form a low ndge Two other 
squares aie used for covering the ends, being thrown ovei the 
slanting rope ends by v Inch the poles aie pegged to the giound 
Each of the six men using the tent carries one of the squares 
of canvas besides his quota of the poles, rope, and pegs The 
Gipsies and travelling tinkers of England have an equally unpre- 
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tentious tent, which consists of a framework of hazel rods bent so 
as to foim a senes of low ridges, the ends being stuck into the 
ground, and over this fiame blankets or other coverings are thrown 
and pegged down The simplest, but at the same time the least 
convenient, of ordinal y tents is the conical, consisting of a cential 
pole with i opes and canvas radiating fi om it in an unhi oken sloqie 
to the ground This foim, however, covers much giound m pio- 
portion. to the accommodation it afloids, as the space lound the 
cueumfeienee is of little value A tent, therefore, which has sides 
or a falL is a much more convenient structure. The counterpait 
of the conical is the pyiamidal tent, the foui equal sides sloping 
to the giound , and this form with a fall or sides makes the squaie 
tent, winch is both convenient m shape and firm m structure 
Small tents are also made, modified from the Arab form, with a 
central pole and two lower lateral poles. In the umbiella tent 
the roof is snppoited by a set of libs which radiate from the pole, 
precisely as the libs of an umbrella spread out fiom the stick In 
the balloon expansion tent, invented in 1877 by Captain Newburgh 
Stewart, R.N , the use of tent pole, pegs, and ropes is entnely 
avoided, the canvas being snppoited by light ribs of elastic wood 
resting on the giound, and the stiuetuie is kept taut by hauling 
ropes descending from the apex and secured by a holdfast dnven 
into the ground "When from the nature of the surface such fasten- 
ing cannot be obtained, a heavy weight of any kind hung to the 
hauling lope is sufficient to moor the tent, and except m stormy 
weather the weight may be hung high up, thus leaving the whole 
interior of the tent clear As further provision against stress of 
weather there are four iron holdfasts at the sides, which may be 
skewered into the ground by long iron pms Captain Stewart 
claims that his tent possesses much gieatei stability and capacity 
than the ordinal y army tent, that it is much more easily and ex- 
peditiously pitched and taken down, and that it is very much 
lighter In the lattei important respect he calculates that by the 
adoption of his pattern a regiment at present carrying eighty tents 
of the Indian service pattern would save no less than twenty tons 
of transpoit 

TEPLITZ, or Toputz, one of the most frequented 
watering-places in the north of Bohemia, is picturesquely 
situated about 30 miles south of Dresden, m the plain 
of the Biela, which separates the Erzgebirge fiom the 
Bohemian Mittelgebirge. The mam intei est of the little 
town centres m the bathing season, which leaches its 
height m August ; and the arrangements for the con- 
venience and amusement of visitors aie veiy complete. 
There is a large curhaus, and numerous handsome bath- 
houses are situated both m Teplitz and in the immediately 
adjoining village of Schonau. The environs are laid out 
m pretty and shady gardens and promenades, the finest 
being m the park which surrounds the chateau of Punce 
Clary, the superior of the town. The other chief build- 
ings are the Eoman Catholic and Protestant churches, the 
Jewish synagogue with a conspicuous dome, and the 
theatre. The saline- alkaline spungs of Teplitz, ten to 
twelve in number, ranging m temperature from 90 a to 
117° Fakr., are classed among what are called “indifferent” 
waters Used until lately almost exclusively for bathing, 
they are prescribed for gout, rheumatism, and some scro- 
fulous affections, and their reunited efficacy m alleviating 
the effects of gun-shot wounds had gamed for Teplitz the 
sobriquet of “the wariiors 5 bath. 53 Military baths are 
maintained in the town by the Governments of Austria, 
Prussia, and Saxony, and there are also bath-houses for 
the poor. Teplitz is much visited for the after-ciue, after 
Carlsbad and similar spas The number of patients m 
1883 was 6000 and the passing visitors were almost as 
numerous. The presence of a bed of lignite in. the 
neighbourhood has encouraged the industrial development 
of Teplitz, which carries on manufactures of cotton and 
woollen goods, india-rubber, chemicals, hardware, &c In 
1880 the united population of Teplitz and Schonau was 
16,750 

The thermal springs are fabled to have been discovered as early 
as 762, but the first authentic mention of the baths occurs m the 
16th century The town is mentioned m the 12tli contuiy, the 
name being derived fiom a Slavonic woid meaning “waim bath ” 
Teplitz figures in. the history of Wallenstein, and is also interest- 
ing as the spot where the monaichs of Austna, Russia, and Prussia 
first signed the triple alliance against Napoleon m 1813 It is a 
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curious fact that on. the day of the earthquake at Lisbon. (1st 
November 1775) the mam spring at Teplitz ceased, to flow foi some 
minutes 

TERAMO, a town of Italy, capital of the province of 
'Teramo (formerly Abruzzo Ultenore I ) and an episcopal 
see, stands on the left bank of the Tordmo wheie it is joined 
by the Yezzola, 12 miles from the coast and 87 6 feet above 
sea-level It is connected by a branch, line with. Giulianova 
on the railway from Ancona to Brindisi The picturesque 
valley of the Tordmo is here dominated by the peaks of 
the Gran Sasso dTtalia (9522 feet) The town is traversed 
by one straight wide street with large houses, but for the 
most part it consists of narrow dirty lanes , the modem 
suburbs aie good The cathedral (1317-55) has been 
greatly modernized , the church of San Agostmo is m the 
later Gothic style. The antiquities include remains of a 
gateway, a theatre, and baths, as well as numerous in- 
scriptions. There are manufactures of wool and silk, and 
of straw hats and pottery The population of the town 
m 1881 was 8634, with its subuibs 13,988 (commune, 
20,309) 

Teiamo is the ancient Tnteiamna Pr sstutmna, capital of the 
Piortutn In the Middle Ages it was known as Aprutium (whence 
Abiuzzo) , the intermediate form of the present name was Teramne 

TERAPHIM (D'SHfl), a Hebrew word found only m 
the plural, which the Authorized Version sometimes simply 
transcribes (Judges xvu 5, xvm 14 sq , Hosea m 4), but 
elsewhere translates by “images ” (Gen. xxxi 19 and often 
■elsewhere), “image” (1 Sam xix. 13), “idols” (Zech x 
2), “ idolatry ” (1 Sam. xv. 23) The etymology of the 
•word is quite obscure (see Gesenms, Thesaurus , p 1519 
sj), but it appears that the teraphim were a kind of idols 
(Gen. xxxi, 30), with something of a human figuie (1 Sam 
xix 13) , and, though their use was condemned by the 
prophets (1 Sam xv 23, cp 2 Kings xxm. 24), they were 
long commonly used in popular worship, both domestic 
(1 Sam xix 13, m the house of David and Michal) and 
jjubhc (Judges xvm ) They aie associated with, the epkod, 
which m this connexion seems to mean a plated image, 
and Hosea speaks of epkod and teraphim as essential 
elements m the religious usages of northern Israel Like 
the ephod, they were specially associated with divination, 
and m particular with the sacred lot (Zech x. 2 , Ezek. xxi 
21 [26]) From the last passage it appears that teiapliim 
were used by the Babylonians as well as by the Hebrews 
These statements and references cover all that is known 
about the teraphim , the fables of the rabbms are collected 
m Buxtorfj Lex. Talmud , 2660 sq. 

TERBURG, Gerard (1608-1681), subject painter, was 
born m 1608, at Zwolle, m the province of Overyssel, 
Holland His father, also an artist, sent him to study m 
Rome, where he adopted a style distinguished by great 
finish and accuracy He practised for a time m Pans 
with much success, visited England, it is said, and then 
returned to Holland In 1648 he was at Munster during 
the meeting of the congress which ratified the treaty of 
peace between the Spaniards and the Dutch, and executed 
Ins celebrated little picture, pamted upon copper, of the 
assembled plenipotentiaries, — a work which, along -with 
the Guitar Lesson, now represents the master in the 
national collection m London At this time Terburg was 
invited to visit Madrid, where he received employment 
and the honour of knighthood from Philip IV, It is said 
that, m consequence of an intrigue, he was obliged to 
return to Holland He seems to have resided for a time 
in Haarlem , but he finally settled in Deventer, where he 
became a member of the town council, as which he 
appears m the portrait now in the gallery of The Hague 
He died at Deventer in 1681 

Teibuigis excellent as a portiait pamtei, but still greatei as a 
pamter of genre subjects He depicts with admirable truth the 
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life of the wealthy and cultured classes of his time, and his work 
is fiee fiom any touch of the giossness which finds so laige a 
place m Dutch art His figures aie well diawn and expressive m 
attitude , his eolounng is clear and uch , but his best skill lies in 
his unequalled rendering of texture m drapenes, which is seen to 
advantage in such pictures as the Letter m the Dutch royal col- 
lection, and m the Paternal Advice (known as the Satin Gown)— 
engiaved by VLlle — which exists m vaiious lepetitions at Beilm 
and Amsterdam, and m the Budgewatei Galleiy Teibuig’s woiks 
aie rare , only about eighty have been catalogued 

TERCEIBA See Azores, vol m p 171 

TEREDO, a genus of Lamellibranchiate Mollusca , of 
the order Isomyct , sub-order Stnupctllta^ family jPJioladciceci 
(see Mollusca, vol xvi p 685) The animals included 
m tins genus are commonly known as “ ship -worms,” 
and are notorious for the destruction which they cause in 
ships 5 timbers, the woodwork of harbours, and piles or 
other wood immersed for a long period m the sea They 
inhabit long cylindrical holes, which they excavate m 
the wood, and usually occur m great numbers, crowded 
together so that often only a very thm film remains between 
the adjacent burrows Each burrow is lined with a layei 
of calcareous substance secreted by the mollusc , this 
lining is not usually complete, but stops short a little 
distance from the inner end of the burrow, where the boring 
process continues to take place In some bunows, how- 
ever, the lining is complete, either because the animal has 
reached its full size or because some cause prevents it 
continuing its tunnel, in such cases the calcaieous tube 
has a hemispherical termination The burrows are usually 
driven m the direction of the gram of the wood, but not 
invariably so. When a knot or nail or the tube of a 
neighbour is leached, the course of the burrow is alteied 
so as to bend round the obstruction One bunow is never 
found to break into another 

The adult Tetedo , when lemoved from its bunow and 
calcareous tube, is from a few inches to 3 feet m length, 
according to the species to which it belongs, and is 
cylindrical and worm-like m appearance The anterior 
end, which lies at the bottom of the bunow, is somewhat 
enlarged and bears a pan of shells or valves, which aie 
not connected by the usual ligament, but are widely 
separated dorsally The valves aie triangular m shape 
and very concave on the side which is m contact with the 
animal. In front their edges aie widely separated, and 
the mantle tube, which is elsewhere closed, has here a 
slight median aperture, through which the short sucker-lilco 
foot can be piotruded The next portion of the body 
behind the shell-bearing part is naked, excejit for tlio 
shelly lining of the burrow, which is secietcd by this 
pait. Anteriorly this portion contains part of the body 
proper; postenoily it forms a tube divided internally by 
a horizontal partition into two chambers. In the lower 
chamber are the elongated gill plates, wlncli have the 
typical lamellibranchiate structure In the upper chamber 
anteriorly is the rectum A thick muscular rmg terminates 
tins region of the body, and beais two calcareous plates 
shaped like spades or battledores The expanded parts 
of these plates are fieeand project backwards , the handle 
is fixed m a deep socket or pit lined by epidermis. These 
calcaieous plates are called pallets (Fr pahnules). Behind 
the pallets the tubular body bifurcates, forming two siphons 
similar to those of other Lamelhbranchs ; the siphons can 
be contracted or expanded within, wide limits of length 
The principal organs of the body — stomach, heart, genera- 
tive organs, and nephridia — are situated m the anterior part 
of the body, forming a visceral mass, which extends some 
distance behind the valves. The heart is above the in- 
testine and not peiforated by it The two valves are 
connected by an anterior adductor muscle. 

From its lesemblanee to Pholas, Teredo is placed by conchologists 
in the family Pholadidm, among the Jsomya , but it is still unde- 
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citled which paTt of tlie body corresponds to the posterior adductoi 
Aecoidmg to Quatrefages, it is a muscular band passing tiansversely 
between tbe bandies ot the pallets His discussion of this point is 
connected with another, namely, the nature of the long tubular 
portion of the body behind the valves Desliayes limits the extent 
of the mantle to the part covered by the shell, and considers all 
the lest of the animal as formed by the siphons , the bianehue and 
part of the othei viscera m this view are contained m the siphons 
Quatiefages argues that the siphons commence at the point wheie 
their retractor muscles aie mseited, namely, at the muscular ling 
conespondmg to the pallets This reasoning is plausible , hut it 
is difhcult to accept the view that the letiactoi muscles of the 
siphons and the postenoi adductor muscle aie so closely connected 
as Quatiefages thinks , in other Isomya the reti actors of the siphons 
and the posterior adductoi are distinct and sepaiate Deshayes 
believes that the single adductor between the valves results fiom 
the fusion of the two muscles usually sepaiate Jeffreys believes 
that the postenoi adductor is really present between the postenoi 
parts of the valves , but the opinion of a eonehologist on a question 
of morphology is not of very gieat weight. In other Isomya tbe 
\iseeral (parieto- splanchnic) ganglia are attached to the vential 
sui face of the postenor adductoi In Teredo these ganglia aie 
situated at the postenoi end of the body proper, some distance 
behind the shells, and immediately behind the generative oigan 
It is here probably that the rudiment of the postenoi adductor, if 
it exists, is to he sought , oi, if it does not exist, it is here that it 
onginally was placed 

It is evident that the anatomy of To ecla has not yet been in- 
vestigated fiom the point of view of modern moiphology, but as 
far as can be judged at present tbe body proper extends back some 
distance behind the shells, to the postenor limit of the visceial 
mass The part between this and the pallets is a tubulai prolonga- 
tion of the mantle chamber containing the extended gill laminse, 
and beyond the pallets are the separate siphons Besides the 
visceral ganglia a ceiebral and a pedal pair are present The 
stomach is piovided with a large crystalline style The function 
of the pallets is to foim an operculum to the calcaieous tube when 
the siphons aie withdrawn into it In some species the external 
or nanowei end of the calcaieous tube is provided with transverse 
laminre projecting into the lumen, and in some the external apei- 
tuie is divided by a horizontal partition into two, one foi each 
siphon 

The Tei ado, aecoidmg to Quatrefages, is dioecious, though Gwyn 
Jeffreys believes it to be lieimaphrodite As in the case of the 
oyster, the ova aie letamed m tlie bianchial cliambei during the 
early stages of then development The segmentation of the ovum 
is unequal, and leads to the formation of a gastiula by epibole 
By the growth of a preoral lobe provided with a ling of cilia, and 
by the foimation of a mouth and an anus, the trocliospheie stage is 
leached. A pair of thin shells then appear on the sides of the larva, 
connected by a lunge on the dorsal median line, and the foot glows 
out between mouth and anus By the time the larvae “swaim,” 
01 leave the branchial cavity of the paient to live for a time as free- 
swimmmg pelagic laivae, the valves of the shell have grown so large 
as to eovei the whole of the body when the velum is retracted , the 
foot is also long, eylmducal, and flexible, and can be piotiuded far 
beyond the shell The valves of the shell at this stage aie hemi- 
spherical m shape, so that the whole laiva when its oigans are 
leti acted is contained m a globnlai case 

Concerning tlie latei changes of the larva and the method by 
which it bores into wood nothing or little is known from direct 
observation Much has been written about the boring of this and 
othei marine animals, but even yet the matter cannot be said to be 
satisfactorily elucidated Oslei, in a paper in Phil Trans , 1826, 
aigued that the Teredo boies by means of its shells, fixing itself by 
the surface of the foot, which it uses as a sucker, and then rasping 
the wood with the lough fiont edges of the shell- valves This view 
was founded on the similarity of the arrangement of the shells and 
muscles in Teredo to those occuirmg m Pholcts, m which the method 
of boung described was actually observed W Thompson, m a 
paper m the Edvrib New Phil Jo torn , 1835, suppoited the view 
that the excavation is due to the action of a solvent seeieted fiom 
the siuface of the animal Albany Hancock, again ( Ann and Mag 
Nat Mist , vol xv ), thinks that the excavating power of Teredo 
is due to sill oio us particles embedded in the anteuor poition of the 
integument, m fiont of the valves But the actual existence of 
eithei sihoious particles or acid seeietion has been denied by others 
Jeffreys believes that the foot is the oigan by which the animal 
bunows In the larger number of Lamellibranehs the foot is 
doubtless a burrowing organ, and it is difficult to see how the 
limpet hollows out the rock to which it is attached if not by 
means of the surface of its foot At the same time it is difficult to 
explain bow the soft musculai foot can penetrate into hard wood 
The process is of course slow, and Jeffreys supposes that pai tides 
aie detached one by one fiom the moistened suiface to which the 
foot is applied. In any case the valves aie covered by an epidermis, 
which could scarcely be theie if they were used m bui rowing 
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Teredo grows and burrows at an extremely rapid rate : spawning 
takes place m the spnng and summer, and before the end of the 
yeai the animals are adult and then burrows of large size Quatie- 
fages relates that at Guipuzcoa (hT Spam) a feny-boat was sunk 
accidentally m the spnng, and was raised four months aftei wards, 
when its timbeis were already rendered useless by T pedicellate. 
How long the animals live is not accurately known, but Quatre- 
fages found that they neaily all perished m the wintei This can- 
not be geneially the case, as the size of the tubes vanes so greatly 
In Holland then greatest ravages aie made m July and August 
lion ships have nothing to feai fiom then attacks, and the copper 
sheathing now almost univeisally used protects wooden hulls A 
gieat deal of loss is, however, caused by Teredo m haibour works 
and shipping stages, and the embankments in Holland aie con- 
tinually injured by it The most efficient piotection is afforded by 
large-headed nails driven in m close proximity Soaking wood m 
cieasote is not a certain safeguard , Jeffreys found at Christiania 
m 1863 that a large numbei of haiboui piles previously soaked in 
cieasote had been completely destioyed by T navahs Coal tar 
and the silicate of lime, used foi coating stonewoik, have been sug- 
gested as protective coverings, but they do not seem to have been 
adequately tested 

Species of Ter edo occur in all seas The animal was known to 
the ancients and is mentioned by Tlieophiastus, Pliny, and OvLd 
In 1715 it is mentioned by Valismen, m 1720 by Deslandes In 
1733 great attention, was drawn to it on account of the discovery 
that the wooden dykes of Holland were being rapidly destioyed 
by ship-worms, and that the country was in. danger of inundation, 
Three treatises weie published concerning the animal, by P Mas- 
suet J Rousset, and Godfrey Selims The woik of the last-named, 
which was the best, descubed the anatomy of the creature and 
showed that its affinities were with bivalve molluscs The truth 
of Sellius’s view was not giasped by Lmnceus, who placed Teredo 
togethei with Set pula m the genus Pentuhum , hut its pioper 
position was re-established by Cuvier and Lamaick Adanson, 
unaware of the woik of Sellius, m 1757 believed himself to he the 
first to discovei the molluscan affinities of Teredo It will not be 
necessaiy to give here a definition of the genus taken fiom any 
systematist , it will be sufficient to point out that the long cy- 
lindrical body with its two small anterior polygonal valves, the 
absence of a ligament and accessoiy valves, the musculai ling 
into which aie inserted the calcareous pallets, and the continuous 
calcaieous tube lining the hole bored by the animal aie the 
diagnostic features 

Jeffreys, m his Br itish Conchology, gives the following species as 
Butish — Teredo norvegica, Spengler, T navahs, Linn , T. pech- 
cellata, Quatiefages, T megotcira, Hanley T norvegica oceuis 
chiefly on the west coast of Great Britain It was taken by 
Thompson at Poitpatnck m ‘Wigtownshire, and occuried in Jef- 
reys’s time in abundance atMilfoid Haven This species has been 
described by Gmelm and a numbei of British authois as T navahs, 
Linn It is distinguished by having the base of the pallets simple, 
not forked, and the tube semi-concamerated at its nauowei pos- 
tcnoi end The length does not usually exceed a foot It is the 
T naviurn of Sellius T navahs has been identified fiom the 
figures of Sellius, to which Linnaeus leferied , Sellius called it T 
marina It occms on all the western and southern coasts of 
Euiope, fiom Chiistiania to the Black Sea, and is the species which 
causes so much, damage to the Dutch embankments The pallets 
of this species aie small and forked, and the stalk is cylindrical 
The tube is simple and not chambeied at its nanow end T 
pedicellata was originally discovered by Quatiefages m the Bay of 
Los Pasages on the noith coast of Spam , it lias also been found m 
the Channel Islands, at Toulon, m Provence, and in Algeria In 
T megotara the tube is simple and the pallets like those of T 
norvegica, it occurs at Shetland and "Wick, and also on the western 
shore of the Atlantic, wheie its range extends fiom Massachusetts 
to South Carolina T malleolus, Turton, and T Inpmnata, Tuiton, 
belong to the West Indies, but aie often drifted in. floating timbei 
to the coasts of Europe Other occasional visitants to the Bi itish 
shoies aie T excavata, bypartita, spatha, fusticulus, cucuMata, and 
finibriata These were described by Gwyn Jeffreys m Ann and 
Mag Nat Mist, 1860 T finibriata is stated to be a native of 
Vancouver’s Island A kind of ship- worm, the Nausitor a dunlopci 
of Perceval Wright, has been discovered m India, 70 miles from 
the sea, m a stream of peifectly fiesh watei, namely, the nvei 
Knmai, one of the blanches of the Ganges T cormformis , Lam , 
is found burrowing in the husks of cocoa-nuts and othei woody 
flints floating m the tropical seas , its tubes are extremely crooked 
and contorted for want of space Fossil wood and palm-fruits of 
Sheppey and Brabant are pierced m the same way.. 

Twenty-four fossil species have been recognized in the Lias and 
succeeding beds of Europe and tbe United States The sub-genus 
Teredina, Lam , is a fossil of the Eocene of Great Britain and Fiance 

Liter atni e — See, besides the works already mentioned, Godfrey Sellius, 
Histona, Naiuralis Teredvnis sen Xylophagi Marini, 1783, Adanson, Histmre 
NatureUe du S&nigal, Paris, 1757 , Quatrefages, Annates des Sci Nat , 1848-50 , 
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Forbes and Hanley, Brit Mdllusca, 1S*&, B Hatschek, EntwuLlung v Teredo 
Arbeiten aus dem Zool. Inst Jf'ien, ISbO , Deshajes, Mollnsques d'Algene , Sir I! 
Home, “ Anatomy of Teredo," in Phil Trans , vol xe\i , Frey and Leuekart, 
lieitrage zur Kemitiuss wirbellasei Thieie, 1S47 , Woodward, Manual of Mollusca, 
London, 1S51 (J T C ) 

TEREK (Russ. Terskaya. oblast), a Russian, government 
of Caucasia, situated to the noith of the mam Caucasus 
chain. It is bounded by Stavropol on the N , by the 
Caspian Sea and Daghestan on the E., by Trfiis and Kutais 
on the S , and by Tchernomorsk and Kuban on the W. 
It has an area of 23,548 square miles. From hit Elburz 
to Kazbek the southern boundary coincides with the mam 
snow -covered range of the Caucasus and thus includes its 
highest peaks ; further east it follows a sinuous hue so as 
to embrace the secondary chains and their ramifications 
Kearly one-third of the area is occupied by hilly tracts, 
the remainder being undulating and flat land belonging to 
the depression of the Terek , one-half of this last, on the 
left bank of the liver, is occupied by sandy deserts, salt 
clay steppes, and and stretches unsuited for cultivation 
Granites, syenites, diorites, and Palaeozoic schists consti- 
tute the nucleus of the Caucasus mountains, Jurassic and 
Cretaceous formations rise to great heights in the secondary 
chains ; and a series of Tertiary formations, covered by 
Quaternary deposits, cover a wide area m the prairies and 
steppes. A group of mineral springs occius about Pyati- 
gorsk (qv ) 

The climate is continental The mean annual tempeiatures aie 
49° 6 Pahr at Pyatigorsk (1850 feet above the sea , January 39°, 
July 70°) and 47° 7 at Vladikavkaz (2230 ft ; January 23°, July 
69°), but hosts a few degrees below zero are not uncommon The 
mountain slopes receive an abundance of lam (37 m ), but the 
steppes suffer much from drought (rainfall between 10 and 20 m ) 
Reaily the whole of the government belongs to the drainage area 
of the Terek, but the noith- west corner is wateied by the upper 
tubutanes of the Knma The Teiek lises at the height of about 
8000 feet in the glaciers of the Kazbek on the southern slope of the 
main chain of the Caucasus, which it pieices by the Danal gorge to 
the south of Vladikavkaz after having received several dons or 
sti earns (Res, Guzel, Flag, Ar) In 53 miles it descends neaily 
6000 feet A few miles above Vladikavkaz it is 2068 feet above 
sea-level, at Mozdok 441 feet, and it is 29 feet below the Black Sea 
at Kizlyar Fxoru Vladikavkaz it pursues a north-easteily duection 
befoie taking its eastward course ; it seems most probable that at a 
locent epoch (Post- Pliocene) it joined the Kuma and perhaps the 
Manytcli instead of flowing into the Caspian In the lowei part 
of its couise it flow's at a higher level than that of the neighbouring 
plains, and is kept m its bed by dams. Inundations are fiequent 
and cause great destruction The delta begins at Dubovka (50 
miles from the Caspian), and at this pait the liver frequently 
changes its bed The Old Terek is no longei navigable, the chief 
cuirent "being directed northwards into the Rew Teiek Several 
canals made by the Cossaeks supply water for the irugation of the 
neighbouring fields Its chief tnbutaries are the Snnja on the 
right, and the Tcherekh, the Baksan, and the Malka, m its upper 
course, on the left The population of the government m 1884 
was 615,660, of 606,500 inhabitants returned m 1883, 233,230 
were Little and Great Russians, 1230 Georgians, 18,500 Armenians, 
4300 Germans, 2570 Poles, 4780 Jews, 23,630 Ossets, 194,480 
Tchetehens and Ingushis, 72,160 Kabardians, 9130 mountaineers of 
the Avanan stem, 25,360 Kalmyks, 1770 Tatars, 6270 Rogais, 2470 
Kalmucks, and 1620 Persians Out of these 239,500 weie leckoned 
as belonging to the Greek Orthodox Church, 336,460 were Mussul- 
mans, 17,730 Gregorian Armenians, and the xemamdei Protestants, 
Catholics, and J ews Owing to the great fertility of the soil m the 
well-watered districts, agncmture is the chief occupation. In 1882 
the crops, although below the average, yielded 967,000 quaiteis of 
corn, 268,000 bushels of potatoes, 6,750,000 gallons of wine, and 
tobacco to the value of *£18,000 Cattle breeding is extensively 
earned on m the steppes, and there weie m the same yeai 118,630 
homes, 582,800 cattle, and 1,226,400 sheep , munams, however, are 
frequent, and cause great loss Manufaetuies occupy only 3371 per- 
sons, and their yearly pxoduction hardly reaches *6300, 000 m value 
Petty trades are rapidly spreading in the villages Trade suffers 
fiom want of good roads The railway from Russia to the Caucasus 
lias not yet (1887) got beyond Vladikavkaz The military and other 
chief roads have an aggregate of only 1300 miles. The exports are 
limited to corn, vane, cattle, and some raw produce 

The government is divided into six districts, the chief towns of 
which, with then populations m 1883, were Vladikavkaz (32,340), 
the capital, Georgievsk (4250), Groznyi (6280), Kizlyar (8780), Moz- 
dok (8380), and Pyatigorsk (11,120) 
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TERENCE P. Terentius Afer (1852-159 bc) holds a 
unique position among Roman writers No writer m any 
literature has gained so great a reputation who has con- 
tented himself with so limited a function He lays no 
claim to the position of an original artist painting from 
life or commenting on the results of his own observation. 
His art has no relation to his own time or to the country 
in which he lived The chief source of interest m the 
fragmentary remains of Noevms, Ennius, Pacuvius, Accius, 
and Encilrus is their relation to the national and moral 
spirit of the age m which they were written Plautus, 
though, like Terence, he takes the first sketch of his plots, 
scenes, and characters from the Attic stage, is yet a true 
representative of his time, a genuine Italian, writing befoie 
the genius of Italy had learned the res ti amts of Greek ait 
The whole aim of Terence was to present a faithful copy 
of the life, manners, modes of thought and expression 
which had been drawn from reality a century before his 
time by the writers of the New Comedy of Athens The 
nearest parallel to his literary position may be found m 
the aim which Virgil puts before himself m his JSucohcs 
He does not seek m that poem to draw Italian peasants 
from the life, but to bring back the shepherds of Theo- 
critus on Italian scenes Yet the result obtained by 
Virgil is different The charm of his jiastorals is the 
Italian sentiment which pervades them. His shepherds 
are not the shepherds of Theocritus, nor are they m any 
sense true to life The extraordinaiy lesult obtained by 
Terence is that, while he has left no trace m any of lus 
comedies of one sketching from the life by which he was 
surrounded, there is perhaps no more truthful, natural, 
and delicate delineator of human nature, m its ordmaiy 
and more level moods, within the whole range of classical 
literature His permanent position m literature is due, 
no doubt, to the art and genius of Menander, whose crea- 
tions he has perpetuated, as a fine engraver may peipetuate 
the spirit of a great painter whose works have perished 
But no mere copyist or verbal translator could have 
attained that result Though without claims to creative 
originality, Terence must have had not only cntical genius, 
to enable him fully to appreciate and identify lumself 
with his originals, but aitistic genius of a high and pure 
type The importance of his position m Roman litera- 
ture consists in this, that he was the first writer who set 
before himself a high ideal of artistic perfection, and was 
the first to realize that perfection m style, foim, and con- 
sistency of conception and execution. Living in the in- 
terval between Ennius and Lucilius, whose onginal force 
and genius survive only m rude and maitistic fragments, 
he produced six plays, which have not only l cached our 
time m the foim in ■which they were given to the woild, 
hut have been read m the most critical and exacting 
literary epochs, and still may be read without any feeling 
of the need of making allowance for the rudeness of a 
new and undeveloped art 

While his great gift to Roman literature is that he first 
made it artistic, that he imparted to £f mde Latham” the 
sense of elegance, consistency, and moderation, his gift to 
the world is that through him it possesses a living image 
of the Greek society m the 3d century b c , presented m 
the purest Latin idiom Yet Terence had no affinity by 
birth either with the Greek race or with the people of 
Latiurn He was more distinctly a foreigner than any of 
the gieat classical writers of Rome. He lived at the 
meeting-pomt of three distinct civilizations, — the mature, 
or rather decaying, civilization of Greece, of which Athens 
was still the centre, that of Carthage, which was so soon to 
pass away and leave scarcely any vestige of itself , and the 
nascent civilization of Italy, m which all other inodes were 
soon to be absorbed. Terence was by birth a Phoenician, 
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and was thus perhaps a fitter medium of connexion between 
the genius of Greece and that of Italy than if he had been 
a pure Greek or a pure Italian } just as m modern times 
the Jewish type of genius is sometimes found more detached 
from national peculiarities, and thus more capable of repro- 
ducing a cosmopolitan type of character than the genius of 
men belonging to the other races of Europe. 

Our knowledge of the life of Terence is derived chiefly 
from a fragment of the lost work of Suetonius, JDe Vins 
Illmtnbus , preserved m the commentary of Donatus 
Confirmation of some of the statements contained m the 
Life is obtained from later writers and speakers, and also 
from the' prologues to the different plays, which at the 
same time throw light on the literary and personal rela- 
tions of the poet These prologues were among the 
ongmal sources of Suetonius , but he quotes or refers to 
the works of various grammarians and antiquarians — 
Porcius Licmus, Yolcatius Sedigitus, Santra, bTepos, Eene- 
stella, Q Coscomus — as his authorities The first two 
lived within a generation or two of the death of Teience, 
and the first of them shows a distinct animus against him 
and his patrons But, notwithstanding the abundance of 
authorities, there is uncertainty as to both the date of his 
birth and the place and manner of his death The doubt 
as to the foimer anses from the discrepancy of the MSS. 
His last play, the Adelpki , was exhibited in 160 jb c 
Shortly after its production he went to Greece, being 
then, accoidmg to the best MSS , in his twenty- fifth 
(“nondum quintum atque vicesimuxn egressus 1 annum ”), 
accoidmg to inferior MSS , m his thirty- fifth year This 
uncertainty is mci eased by a discrepancy between the 
authonties quoted by Suetonius Cornelius 1ST epos is 
quoted for the statement that he was about the same 
age as Scipio (born 1S5 bc) and Lselius, while Fenestella, 
an antiquarian of the later Augustan period, represented 
him as older. As the autlioiity of the MSS coincides 
with that of the older record, the year 185 bo. may be 
taken as the most probable date of his birth In the 
case of an author drawing originally from life, it might 
seem improbable that he should have wiitten six comedies, 
so true in their apprehension and delineation of various 
phases of human nature, between the ages of nineteen and 
twenty-five But the case of an imitative artist, reproduc- 
ing impressions derived from literature, is different, and 
the circumstances of Terence’s origin and early life may 
well have developed m him a precocity of talent His 
acknowledged intimacy with Scipio and Lzelius and the 
general belief that they assisted him in the composition of 
his plays are more m accordance with the statement that 
he was about their own age than that he was ten years 
older Terence, accordingly, more even than Catullus, 
Tibullus, or Lucan, is to be ranked among those poets 
who are the “ inheritors of unfulfilled renown ” He is 
said to have been born at Carthage, brought to Home as 
a slave, and carefully educated m the house of M Teren- 
tius Lucanus, by whom he was soon emancipated A 
difficulty was felt in ancient tunes as to how he originally 
became a slave, as there was no war between Home and 
Carthage between the Second and Third Punic Wars, and 
no commercial relations between Africa and Italy till after 
the destruction of Carthage But there was no doubt as 
to his Phoenician origin He was admitted into the 
intimacy of young men of the best families, such as Scipio, 
Laelius, and Furius Philus, and he enjoyed the favour of 
older men of literary distinction and official position, such 
as 0. Sulpicius Gallus, Q Fabius Labeo, and M. Popilhus 
He is said to have owed the favour of the great as much to 
his personal gifts and graces as to his literary distinction, 
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and m one of his prologues he declares it to be his ambi- 
tion, while not offending the many, to please the “ bom ” 

Terence’s earliest play was the Anclna, exhibited m 
166 bo, when the poet could have been only about the 
age of nineteen A pretty, but probably apocryphal, story 
is told of his having read the play, before its exhibition, 
to Csecilius (who, after the death of Plautus, lanked as 
the foremost comic poet), and of the generous admiration 
of it manifested by Csecilius A similar instance of the 
recognition of rising genius by a poet whose own day was 
past is found m the account given of the visit of Accius, 
on his journey to Asia, to the veteran Pacuvius The 
next play exhibited by Terence was the Hecyra , first pro- 
duced m 165, but withdrawn m consequence of the had 
reception which it met with, and afterwards reproduced m 
160 The Heauton-Umoi oumenos appealed m 163, the 
Sunuchus and Phormio m 161, and the Adelphi m 160 at 
the funeral games of L iEmilius Paulus. 

After bringing out these plays Terence sailed for Greece, 
either to escape from the suspicion of publishing the works 
of others as his own, or from the desire to obtain a more 
intimate knowledge of that Greek life which had hitherto 
been known to him only in literature, and which it was 
his professed aim to reproduce m his comedies The 
latter is the more probable motive, and we recognize m 
this the first instance of that impulse to visit the scenes 
familiar to them through literature which afterwards acted 
on many of the great writers of Home. Prom this voyage 
to Greece Terence never returned According to one account 
he was lost at sea, according to another he died at Stym- 
phalus m Arcadia, and according to a third at Leucacha, 
from grief at the loss by shipwreck of his baggage, con- 
taining a number of new plays which he had translated 
fiom Menander. The old grammanan quoted by Suetonius 
states that he was mined in. fortune through his intimacy 
with his noble friends Another account speaks of him 
as having left behind him property consisting of gardens, 
to the extent of twenty acres, close to the Appian Way. 
It is further stated that his daughter was so well pro- 
vided for that she married a Roman knight 

The tone of the prologues to Terence’s plays is for the 
most part apologetic, and indicates a great sensitiveness to 
criticism. He constantly speaks of the malevolence and de- 
traction of an older poet, whose name is said to have been 
Luscius Lavmius or Lanuvmus The chief charge which 
his detractor brings against him is that of contamvn.afao, 
the combining m one play of scenes out of different Greek 
plays Terence justifies his practice by that of the older 
poets, Nsevius, Plautus, Ennius, whose careless freedom 
he follows in preference to the “obscuia dihgentia” of his 
detractor. He recriminates upon his adversary as one 
who, by his liteial adherence to his original, had turned 
good Greek plays into had Latin ones He justifies him- 
self from the charge of plagiarizing from Plautus and 
Haevius In another prologue he contrasts his own treat- 
ment of his subjects with the sensational extravagance of 
others. He meets the charge of receiving assistance m 
the composition of his plays by claiming, as a great honour, 
the favour which he enjoyed with those who were the 
favourites of the Homan people. 

We learn from these prologues that the best Roman 
literature was ceasing to be popular, and had come to rely 
on the patronage of the great A consequence of this 
change of circumstances was that comedy was no longer 
national in character and sentiment, but had become imi- 
tative and artistic The life which Terence represents is 
that of a well-to-do-citizen class whose interests are com- 
monplace, but whose modes of thought and speech are 
refined, humane, and intelligent. His characters are finely 
delineated and discriminated rather than boldly conceived, 


1 Bitschl reads ingressus, winch "would make lnm a year younger 
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as they are in Plautus, Delicate irony and pointed epi- 
gram take the place of broad humour Love, in the form 
of pathetic sentiment rather than of irregular passion, is 
the chief motive of his pieces His great chaiactenstics 
are h umani ty and urbanity, and to this may he attributed 
the attraction which he had for the two chief representa- 
tives of these qualities m Roman literature, — Cicero and 
Horace It was through the comedies of Terence that the 
finer influences of the Epicurean philosophy — the friendli- 
ness, the tolerance, the consideration for the feelings of 
others, inferiors as well as equals, inculcated by that 
philosophy — entered into Roman life and literature The 
dissolving influence of that school on the severer personal 
morality of the older Roman republic also entered into 
Roman life through the same medium But it was a 
great gam to the strong but rude Roman character to 
learn, as it could from every line of Terence, lessons not 
only of courtesy and social amenity but of genuine sym- 


pathy and consideration 

Terence’s pie -eminence m art was recognized by the cxitics of the 
Augustan age 

‘ ‘ Vmeera Ctecilins gravitate, Terentius arte " 

T3ie art of his comedies consists m the clearness and. simplicity with 
v hi eh the situation is presented and developed, and in the consist- 
ency and model ation with which his vauons cliaiaeters play then 
part But his gieat atti action to both ancient and modem wnteis 
has been the purity and charm of his style, whethei employed in 
nauative or dialogue This charm he deiived fiom his familianty 
with the puiest Latin idiom, as it was habitually used in the 
intimate intercourse of the best Roman families, and also with the 
purest Attic idiom, as it had been wntten and spoken a century 
before Ins own time The fine Attic flavour is more peiceptible m 
his Latin than in the Gieek of his eontemporanes He makes no 
claim to the cieative exubeiance of Plautus, but he is entuely fiec 
fiom his extravagance and mannerisms The superiority of bis 
style o\ei that of Lucilius, who wiote his satires a ge nei ation latei, 
is almost immeasurable The best -judges and the greatest masteis 
of style in the best period of Roman litei atut e wei e his chief admn ei s 
m ancient times Ciceio frequently repioduces his expressions, 
applies passages m lus plays to Ins own cncnmstauces, and lefeis 
to bis peisonages as typical i epresentations of cliaiactei 1 Julius 
Csesai chaiacterizes him as “pun seimoms amatoi ” Hoiace, so 
depreciatory in general of the oldei liteiature, shows Ins apprecia- 
tion of Teience by the fiequent reproduction in his Satues and in 
Ins Odes of his language and his philosophy of life Quintilian 
applies to lus wntmgs the epithet “elegantissima,” and in that 
connexion lefers to the belief that they were the work of Scipio | 
Afncanns His works were studied and learned by heait by the 
great Latin writers of the Renaissance, such as Erasmus and Me- 
Fanclithon , and Casaubon, m his anxiety that his son should wiifce 
a pure Latin style, inculcates on him the constant study of Teience. 
Montaigne applies to him the phi as e of Hoiace 


“ Liqtuclus puroque simillimus amm ” 


He speaks of “his fine expression, elegancy, and. quaintness,” and 
adds, “lie does so possess the soul with his graces that we forget 
those of his fable ” 2 It is among the Fiencli, the gieat masteis of 
the piose of refined conversation, that his meats have been most 
appreciated m modem times Samte-Beuve, in lus Nouvcaux Litncfas, 
devotes to him two papeis of delicate and admiring criticism He 
quotes Fenelon and Addison, “deux espnts polls et doux, de la 
meme fannlle litteraire,” as expressing then admiration for the 
inimitable beauty and naturalness of one of lus scenes Fenelon is 
said to have piefened him even to Molifeie Samte-Beuve calls 
Teience the bond of union between Roman uibanity and the Atticism, 
of the Greeks, and adds that it was in the 17th century, when 
French literature was most truly Attic, that he was most appreci- 
ated M Joxibeit is quoted 3 as applying to him the woidB “Le miel 
attique esfc sui ses levies , oil cronait aiseraent qu’il naqmt sur le 
mont Hymette ” 

The most famous edition of Terence is that of Bentley, published in 1726 
Hare recent editions are those of Parry, m the Bibliotheca Glassica, ancl of W 
Wagner The text has been edited "by A Flickeisen in the Teubnei series of 
classics A number of editions of the separate plays have been published 
recently both in England, and m Germany (W Y, S ) 


TERESA, St See Thekesa, St 

TERLIZZI, a town of Italy, m the province of Ban, 
and 20 miles west from that town, stands m the midst of 
a fertile plain It has a castle which at one time was 


1 See Sp, ad Fam , l 9, 19, and Fhil , n 15 

2 Essays of Montaigne (ti ans by Ch Cotton), chap lxvii 

3 By E Negiette, m lus Ihstoire de la LMt&rature Latvne 


very strong and occasionally resorted to by the emperor 
Frederick II and afterwards by the Aragonese sovereigns 
The walls and towers of the town still remain, but the 
fosse has been turned into boulevards Terlizzi has a 
consideiable trade, chiefly m the wine and fruit of the 
district The population of the town m 1881 was 20,442 
(commune, 20,592) 

TERM (from the Latin tenmnus) m English law is used 
in two senses, the idea common to both being that of a 
limited and certain penod of time. 

(1) It denotes (or rather did denote) a fixed time during 
which the courts are open for legal proceedings Terms 
m this sense affected only what used to be called the 
superior courts, — that is, the Queen’s Bench, Common Pleas, 
and Exchequer They were originally the leisure seasons 
of the year which were not occupied by great feasts or fasts 
of the church or by agriculture Their origin is no doubt 
to be traced back to the legislation of the early Christian 
emperors, the principle being adopted m England through 
the influence of ecclesiastical judges, and still surviving m 
the univeisities and Inns of Court Terms were regulated 
by many Acts of parliament, the effect of which was to 
confine to a comparatively shoit penod the time during 
which the courts could sit m banco , — that is, for the decision 
of questions of law as distinguished from the decision of 
questions of fact There were four terms, Hilaiy, Easter, 
Trinity, and Michaelmas, the average duration of each 
being about three weeks All legislation on the subject 
previous to 1873 is uow merely of historical interest, for 
by the Judicature Act of that year the division of the year 
into terms was abolished so far as related to the adminis- 
tration of justice 

(2) It denotes the time during which an interest in an 
estate for life or for years is enjoyed, also the interest it- 
self, because such an xntei est must determine at a definite 
time. If the intei est be for life, it is an estate of freehold , 
if for years, only a personal interest m leal estate, and so 
personalty, even though the length of the term — foi in- 
stance, 1000 years — may far exceed m duiation any possible 
life estate A teim of yeais is of two kinds, — the first that 
created by an ordinary lease leseivmg a rent, as of a house 
or a building lease * the second that created by a settlement 
or a will, usually without rent reserved, for the purpose of 
securing payment of money, such as portions to younger 
children, by the ownei of the land Both kinds have been 
eonsideiably affected by recent legislation Eor instance, 
the Conveyancing Act, 1881, enables a mortgagor oi mort- 
gagee m possession to make certain leases Before 1845 
piovision was always made m conveyances for keeping on 
foot a term to attend the inheritance, as it was called, — that 
is, for assigning the lemamder of a term to trustees for the 
protection of the owner of the property against rent-charges 
or other incumbrances created subsequently to the term, 
although the term had been satisfied, — that is, the puiiiose 
for which the term had been created had been fulfilled 
By 8 and 9 Yict c. 112 the assignment of satisfied terms 
was rendered unnecessary The Conveyancing Acts, 1881 
and 1882, give power to enlarge the unexpned residue of 
a long term in ceitaxn cases into the fee simple 

In Scotland terms are the days at which rent or interest is pay- 
able They are either legal or conventional the legal are Whit- 
sunday and Martinmas , the conventional are fixed by agi cement 
between the parties A lecent Act (44 and 45 Viet c 39) makes 
uniform the law as to lemoval terms m burghs Terms as tunes oi 
court sittings were defined by 6 Anne c 53, which fixed four terms — 
Martinmas, Candlemas, "Whitsuntide, and Lammas — foi the now 
obsolete Court of Exchequer By 19 and 20 Yict c 56, s 26, the 
winter and summer sittings of the Couit of Session are to be held to 
correspond w ith the Exchequer terms 

TERMINI, or Teemihi Imeeese ( Therms* Jrlimerenses), 
a town, on the north coast of Sicily, at the mouth of a 
river of the same name, m the province of Palermo, and 
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23 miles east-south-east of that town. None of its modern 
buildings are of any special interest , m the Piano de San 
Giovanni above the town the substructure of a Roman 
villa has been excavated, and there are also traces of an 
amphitheatre Termini is one of the busiest provincial 
towns of Sicily, the surrounding district being exceed- 
ingly fertile and the harbour good, there is a considerable 
export trade m gram, fruit, tartar, and other products 
The macaroni of Termini is m high repute The tunny 
and sardine fisheries are extensive, and there is a school 
of navigation The warm saline springs (110° Fahr ), 
sung by Pindar, are still largely resorted to, there being 
a well-appointed bath establishment, founded by Ferdi- 
nand I The population of the town m 1881 was 22,370, 
with its suburbs 22,733 (commune, 23,148). 

Eoi the ancient histoiy of Termini see Himeba The castle of 
Teimim, which Robert of Naples besieged in. vain in 1338, was 
destioyed in 1860 

TERMITES See Ant, vol n p 99 

TERMONDE See Dendermonde 

TERN (Norsk Teerne, Tenne , or Tende , Swedish Tama, , 
Dutch Stem 1 ), the name now applied generally to a group 
of sea-birds, the Ste? nines of modem ornithology, bnt, 
according to Selby, propeily belonging, at least m the Fame 
Islands, to the species known by the book-name of Sand- 
wich Tern, all the others being those called Sea-Swallows 
— a name still most commonly given to the whole group 
throughout Britain from their long wings, forked tail, 
and marine habit In Willughby’s Ormthologia (1676), 
however, the word Tern is used for more than one species, 
and, though it does not appear m the older English dic- 
tionaries, it may well have been from early times as genera] 
a name as it is now 

Setting aside those which, are but occasional visitois to the Bntish 
Islands, six species of Terns maybe legaided as indigenous, though 
of them one lias ceased from ordinanly bleeding m the United 
Kingdom, while a second has become so rare and regulaily appears 
m so few places that mention of them must for prudence sake be 
avoided This last is the beautiful Roseate Tern, Sterna dougnlh , 
the other is the Black Tern, Hydrochelidoru nigra, belonging to a 
genus m which the toes aie only half- webbed, of small size and 
dai lc leaden-grey plumage It is without doubt the Sterna of Turn er, 
and m former days was abundant m many parts of the fen countiy, 2 
to say nothing of other districts Though nearly all its ancient 
abodes have been drained, and for its purposes sterilized these many 
yeais past, not a spring comes hut it shows itself m small companies 
m the eastern counties of England, evidently seeking a bieedmg- 
place All aiound the coast the diminution m the numbers of the 
remaining species of Terns within the last 50 years is no less de- 
plorable than demonstrable 

The Sandwich Tern, S sandvicensis oi S cantiaca — named fiom 
the place of its discovery, though it has long since ceased to inhabit 
that neighbourhood — is the laigest of the Bntish species, equalling 
m size the smaller G-ulls and having a daik-colouied bill tipped 
with yellow, and dark legs Through persecution it has been ex- 
terminated in all its southern haunts, and is become much scarcer 
m those to which it still lesorts. It was, however, nevei so abundant 
as its smaller congeners, the so-called Common and the Arctic Tern, 
— two species that are so nearly alike as to be beyond discrimina- 
tion on the wing by an ordinary observer, and even in the hand 
require a somewhat close examination 3 The foimer of these has 

1 * : Starn ” was used m Norfolk m the 19th century as a name for 
the bird commonly known as the Black Tem, thus confirming Turner, 
who, m 1544, describes what seems to have been the same species 
as ‘ ( nostrati lingua sterna appellata.” In at least one instance the 
word has been confounded with one of the old forms of the modem 
Stabling- (vol xxu p 457) To Turner’s name, repeated by Gesner 
and other authors, we owe the introduction by Linnaeus of Sterna mto 
scientific nomenclature ‘ ‘ Ikstern ” is another Dutch foi m of the word 

2 It was known there as Carr-Swallow, Carr-Crow (corrupted mto 
“ Seareciow ”), and Blue Dar (qu =Daw’) 

3 Linnaeus's diagnosis of his Sterna hirundo points to his having had 
an ‘ ‘ Arctic ” Tern before him , but it is certain that he did not sus- 
pect that specific appellation (already used by other writers for the 
‘ ‘ Common ” Tern) to cover a second species Some modern authorities 
disregard his name as being insufficiently definite, and much is to be 
said for this view of the case Undoubtedly “hirundo ” has now been 
used so indiscriminately for one species or the other as to cause con- 
fusion, which is perhaps best avoided by adopting the epithets of Nau- 
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the moie southern range, and often affects inland situations, while 
the lattei, though by no means limited to the Arctic cncle, is 
widely distributed over the north and mostly lesorts to the sea- 
coast Yet theie aie localities where, as on the fame Islands, both 
meet and breed, without occupying stations apart The minute 
diagnosis of these two species cannot be briefly given It must 
suffice here to state that the most certain difference, as it is the 
most easily leeogmzable, is to be found m the tarsus, which m the 
Aictie Tem is a quaitei of an inch shorter than m its kinsman 
The remaining native species is the Lesser Tem, S rtimuta, one of 
the smallest of the genus and readily to be distinguished by its pel - 
manently white foiehead All the species already mentioned, 
except the Black Tem, have much the same general coloration — 
the adults m summei plumage weaung a black cap and having 
the uppei parts of the body and wings of a moie or less pale 
giey, while they are mostly lighter beneath They genei ally breed 
in association, often m the closest pioximity — their nests, contain- 
ing 3 eggs at most, being made on the shingle or among lieibage 
The young aie hatched clothed in variegated down, and lemam m 
the nest for some time At this season the parents aie almost 
regardless of human presence and expose themselves fi eely 

At least half-a-dozen other species have been i ecoi ded as occurring 
in Bntish waters, and among them the Caspian Tern, S caspia, 
which is one of the largest of the genus and of wide distnbution, 
though not bieedmg neaiei to the shoies of England than on Sylt 
and its neighbouung islands, which still afford lodging for a few 
pairs Another, the Gull-billed Tem, S anghca, has also been 
not unfrequently shot m England All these species are now le- 
cogmzed, though the contxaiy was once maintained, as inhabitants 
of North America, and many go much further 

An excellent synopsis of the Sub-family Stermnaz has 
been given by Mr Howaid Saunders m the Zoological 
Proceedings (1876, pp 638-672) He recognizes 5 genera, 
— Hydrochehdon (with. 3 species), Sterna (with 38), Neeme i, 
a very aberrant form consisting of but one species, the 
Inca Tern, peculiar to the western coast of South America, 
and Gygis, composed of 2 species of purely white birds and 
restricted to the southern hemisphere , his fifth genus is 
AnouSy to which belong the various species of Noddy (vol. 
xvn. p 531) Often confounded with these last aie the 
two species called m books Sooty Terns (S. fuligmosa 
and S. anaestheta), but by sailois tc Egg-birds” or “Wide- 
awakes ” from their cry. These crowd at certain seasons 
m innumerable multitude to certain islands within the 
tropics, where they breed, and the wonderful assemblage 
at present known as “ Wide-awake fair ” on the island of 
Ascension has been more or less fully described from very 
ancient times Dampier m his voyage to New Holland 
in 1699 particulaily described and figured the Sooty Tern 
( Voyages, ni p. 142), discriminating it from the Noddy, from 
which it had not before been distinguished (an) 
TERNATE, a small island m the East Indian Archi- 
pelago, off the west coast of Jjxoeo (q v ), m 0° 48' N 
lat and 127° 19' E long It is neatly circular m form, 
with an area of about 25 square miles, and consists 
almost entirely of a very remarkable volcano (5600 feet) 
formed of three superimposed cones. Frequent and de- 
structive eruptions have taken place Cocoa-nuts, sago, 
tobacco, cotton, sulphur, and saltpetre are the chief pro- 
ductions of the island. The clove, which had been ex- 
tirpated by the early Dutch rulers to enhance its value 
by restricting its cultivation to the Banda Islands, Am- 
boyna, &c , is beginning again to be grown, as also is the 
nutmeg The inhabitants are nearly all Mohammedan 
Malays The town of Ternate, with a population of about 
9000, is the seat of a native sultan and of a Dutch 
resident , the harbour is commanded by a fort The 
residency, which includes a part of the eastern coast of 
Celebes (see Celebes), the greater part of Jilolo, and 
numerous smaller islands, has an area of 26,900 square 
miles and a population estimated at about 290,000 

maim (Isis, 1819, pp 1847, 1848), wlio, acting on and confirming tlic 
discovery of Nitzsch (who first detected the specific difference), called 
the 1 southern species Jluviatihs and the northern S macrura 
Temmmck’s name & aratica applied to the latter a year later has heen 
most generally used for it, notwithstanding 
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south-east extremity of the Pontine marshes, where the 
Monti Lepim (see Italy, vol xm p 438, and Latitjm) 
descend into the sea The ancient town (Volscian Anxur, 
Roman Tarracmci ) stood on the white hillside (“ imposition 
saxis late eandentibus Anxur ”), along the foot of which, 
by the seashore, ran the Yia Appia The modern town 
stands mainly on the level ground. The most conspicuous 
building is the cathedial, which is believed to occupy the 
site of a temple of Jupiter Anxurus , it is enriched both 
externally and internally with beautiful old columns and 
Roman mosaics. Above the town, on the summit of the 
cliff, are the remains of a palace of Theodoric (c 500), 
afterwards a medueval castle The ancient harbour, con- 
structed by Antoninus Pius and once very important, is 
now silted up, a new mole affords shelter to coasting 
vessels Fishing is carried on, and there is some trade 
m the produce of the district The population of the 
town in 1881 was 6294 (commune, 8572) 

Anxui filially became Eoman in 400 b c , and a colony was 
established theie m 329 Its stiategic position eaily gave it mili- 
tary importance , and its pleasant situation and its mmeial wateis 
led many Eomans to build villas and seek seaside quartern tlieie 

TERRA-COTTA 1 Strictly speaking this name xs Mean- 
applicable to all objects made of baked clay, from the mg 
rudest brick to the finest piece of pottery, but it usually 
has a more limited meaning, to denote fictile objects 
which do not come under the head of pottery, such as 
statuettes and busts, and m its architectural use it 
specially implies the finer soits of decorative clay-work, to 
the exclusion of common building bricks In ancient 
times, especially among the Greeks and Romans, terra- 
cotta was employed for an immense variety of purposes, 
from the commonest objects of everyday use to the most 
elaborate and ambitious works of art, such as colossal 
statues and groups Though the natural colotu and sur- 
face of the burnt clay are geneially veiy pleasing m tone 
and texture, it seems to have been universally the custom 
m classical times to covei the terra-cotta completely with 
a thin white coating, which formed an absorbent ground 
for the further application of colour Por internal work, 
except in rare instances, these eolouis weie mixed with a 
tempeia medium, and applied after the clay had been 
fired They were therefore not trne ceramic colours , and 
pigments of great variety and brilliance could be employed, 
as they had not to undergo the severe ordeal of the kiln 
For external work, such as that shown ui fig 5, only 
earth pigments such as ochres and lime were used, and 
the eolouis were fired 

Ho branch of archaeology has during the last dozen Gieek 
yeais or so developed so rapidly as that of Greek terra- 
cotta figures, on this most fascinating subject an aston- j^ g re ‘ 
islnngly large mass of literature has been published in. 
Germany and France 2 The discovery of tins new world 
of Greek art began practically m 1873, with, the first ex- 
cavations m the tombs of Tanagra, a Boeotian town on the 
high road from Athens to the north, which brought to 
light a number of very beautiful terra-cotta statuettes. 3 
Subsequent excavations at Corinth, Smyrna, Cyme, Taren- 
tum, the Cyrenaica, and many other places also yielded a 
vast number of terra-cotta figures of various dates and 
styles. By far the greater number belong to the second 
half of the 4th century bo, but examples of an earlier 
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TERHI, a town of Italy, m the province of Peiugia, is 
situated m the fertile valley of the Nera, between two 
branches of that river, about 5 miles below the point 
where it is joined by the Vehno It has a station, three- 
quarters of a mile off, on the railway line between Rome 
and Ancona, 69 miles to the north of the former city and 
19 south by west from Spoleto Term is an episcopal 
see, and tbe seat of a sub-prefecture and a chambei of 
commerce Its public buildings include the cathedral 
(17th century), tbe church of S. Francesco (partly dating 
from the 13th century), a gymnasium, and a theatre 
Term manufactures leather and cloth, and has some trade 
in wme and silk. For tbe traveller its chief interest lies m 
its antiquities (remains of an amphitheatre of the time of 
Tiberius, a temple, a theatre, baths, and numerous inscrip- 
tions) and m the proximity of the falls of Yelmo ( Gascate 
delle Marmore ) Alike m volume and m beauty these 
take a very high place among European waterfalls ; the 
cataract has a total descent of about 650 feet, in thiee 
leaps of 65, 330, and 1 90 feet respectively. They owe their 
origin to M’ Curms Dentatus, who in 272 b c first opened 
an artificial channel by which the greater part of the 
Lacus Velinus m the valley below Reate was drained 
The population of the town m 1881 was 9415, with its 
suburbs 10,371 (commune, 15,853) 

Tenu is the ancient Intel amna ('* intei amnes”), ongmally 
belonging to XJmbna and founded, according to a local tradition, in 
the year 672 b c It early became a flourishing municipium, and 
it did not permanently suffer through being portioned out among 
his soldieis by Sulla Its inhabitants had frequent litigations and 
disputes with their neighbours at Beats in connexion with the 
regulation of the Velinus, the waters of which aie so stiongly im- 
pregnated with carbonate of lime that by then deposits they tend 
to block up their own channel The first interference with its 
natural course was that of M’ Cunus Dentatus already lefened to 
In 54 b 0 the people of Reate appealed to Ciceio to plead then 
cause m an aibitration which liad been appointed by the Roman 
senate to settle disputes about the uvei, and m connexion with 
this he made a personal inspection of Lake Yelinus and its outlets 
In the time of Tiberius theie was a pioject for legulatmg the uvei 
and its outlets fiom the lake, against which the citizens of Intel - 
amna and Reate energetically and successfully pi otested (Tac , 
Ann, 1 79) Similar questions aiose as the nvei formed fiesh 
deposits during the Middle Ages and during the 15th and 16th cen- 
turies A branch of the Via Flamima passed fiom Naima to Romm 
Flaimmi, and is given instead of the direct line m the Antomne 
and Jerusalem itineraries The emperor Tacitus and his brother 
Florianns were probably natives of Intel amna, which also has been 
claimed as the birthplace of Tacitus the historian, but with less 
reason Tenu was tbe scene of the defeat of the Neapolitans by 
the French on 27th November 1798 

TERPANDER, a Lesbian poet and musician, settled 
in Sparta about tbe end of tbe Second Messeman War 
(668 bo). According to some accounts, he was invited 
thither by command of the Delphian oracle to compose tbe 
differences which, had arisen between different classes in 
tbe state His innovations in music were considered to 
bave inaugurated a new era of musical art m Greece , but 
we are very imperfectly informed as to tbeir nature On 
tbe strength of a fragment (No, 5 m Bergk), which may- 
or may not be genuine, — C£ i ejecting tbe four-toned song, we 
will smg to thee new hymns with tbe seven-voiced lyre,” — 
Strabo says that he increased the number of strings in tbe 
lyre from four to seven; otbeis take tbe fi agment to mean 
that he developed the cithaioedic nomos (sung to the accom- 
paniment of the citbara or lyre) by making the divisions of 
tbe ode seven instead of four We possess six short frag- 
ments of poetry in tbe Dorian dialect bearing the name of 
Terpander They are from hymns to tbe gods Zeus, Apollo, 
Apollo and tbe Muses, tbe Dioscuri, &c , and are written 
m a slow spondaic movement or 111 dactyls. They present 
no remarkable features aud are probably spurious. 

Bergk, Poetss Zynci Gram, m (4th ed )pp 7-12, Leipsic, 1882 

TERRACIN' A, a town of Italy, in tbe province of Rome, 
and about 60 miles to tbe south-east of that city, at the 


1 An Italian word meaning literally “ baked earth.” 

2 See list at tlie end of the present aiticle 

3 See Bull Com Inst Ardi , 1874, p 120 Many thousand tombs 
have been opened at Tanagra, partly cut m the rock and partly built 
of masonry The statuettes were either arranged round the body or 
packed m large vases The costume of the female figures is the same 
as that desenbed by classical writers as being peculiar to tbe neigh- 
bouring city of Thebes The finest of the Tauagia figures are from 
8 to 9 inches high. 
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date are not wanting, not only of figures m the round, 
but also of reliefs, which appear to have been largely used 
for the decoration of the flat suifaces of walls and friezes 
Early The earliest of all date from a quite prehistoric period, 
terra- and are mostly small idol-like figures of the rudest possible 
cottas f orEQj having an almost shapeless trunk with stick-like 
projections for the limbs, and the breasts and eyes roughly 
indicated by round dots They are usually decorated with 
coarse stripes or cheques m ochre colours Examples 
of these have been found at Hissarlik (Troad), in Cyprus 
and other islands, and in the citadel of Tiryns m 1884-85 
by Dr Schliemann and Dr Dorpfeld Later but still very 
archaic figures, 2 or 3 inches high, have been exhumed m 
many parts of the iEgean Islands , some of these are stiff 
seated figures of deities, — links between Oriental and 
Hellenic art, like the statues of the Sacred Way at Bran- 
chidse (south of Miletus) Comparatively few specimens 
exist of the best period of Greek art — the 5th century 1 
A relief m the Louvre (about 18 by 12 inches) with a 
pierced background, dating from the first half of the 5th 
century, represents two female mourneis at a sepulchral 
stele, — one standing and the other seated, under the foot 
of the latter is inscribed AAEKTP On the other side of 
the stele aie two youths (the Dioscuri) standing by a horse 
The whole design is simple, but very graceful, and the 
modelling is skilfully treated m very low lelief The 
colounng — blue, red, white, and dark biown — is well 
preserved This relief was pressed m a mould, and was 
intended to be attached to a wall, probably that of a 
tomb, as a votive offering to the dead 2 

In most cases the terra-cotta figuies and reliefs occur 
m or close by tombs, but it is only in comparatively rare 
instances that the subjects represented have any reference 
to death Another large class have been found m the vicinity 
of temples, and are probably votive offerings, such as the 
small statuettes of horses from the acropohs of Athens, now 
m the Louvre In other cases, as at Halicarnassus, great 
quantities of small figures were buried under a temple, 
probably to purify the site, as was done m Egypt undei 
the later dynasties, when many hundred figures of bronze 
were sometimes buried under one building. Owing to 
the fact that the statuettes found scattered in and round 
tombs have frequently their heads broken off, Pottier and 
Bemack have suggested that they were brought as offer- 
ings to the dead and their heads were broken off by the 
mourners at the side of the tomb Bayet believes that 
this piactice was a sort of survival of the custom of 
sacrificing female and boy slaves at the tombs of the 
dead In many cases, however, the figures are intact, 
and it is probable that many of the tombs were broken 
open and rifled long ago, which would explain the muti- 
lated and scattered condition of the figures The tombs 
Tanagra of Tanagra have yielded by far the richest finds of these 
statu- figures, the specimens being very remarkable for their 
6 es beauty These exquisite statuettes do not (m most cases) 
represent deities or heroic personages, but the homely 
every-day life of the Greeks, treated with great simplicity 
and evident realism * they are m plastic art what m 
painting would be called genre , 3 and in their strong human 

1 A good example of a terra-cotta relief of the first pait of the 5th 
century bc is figured m vol n p 352 

2 Some very beautiful fiagments of reliefs iu terracotta are pre- 
served m the museums of the Louvre, of Copenhagen, and the Kir- 
chenano in Rome These represent on a small scale paits of Phidias’s 
Panathenaic frieze, which have all the appeal ance of being works of 
the 5th century b o , hut may possibly he forgeries or Roman copies , 
see Waldstem, Art of Pheuhas, Cambridge, 1885 

3 In some the most homely sort of genre is represented, — a girl 
milking a cow, a cook or a haiher at his work, &c Even portrait 
figures occur, as, for example, a wonderfully lifelike group of a man 
and his wife m the collection of Mr Ionides, recently lent to the 
South Kensington Museum 


interest and naturalistic pathos bring us in closer contact 
with the life and personalities of the past than any more 
ambitious style of art could possibly do Moreover, they 
prove more clearly even than the gieat plastic works m 
bronze and marble how deeply a feeling for beauty and 
a knowledge of art must have penetrated tbe whole mass 
of the people Their immense number shows that they 
must have been far from costly, within the reach of eveiy 
one, and certainly not the production of any famous 
sculptors. Nevertheless, sketchy as they are m treatment 
and often faulty m detail, they are m pose, m motive, and 
m general effect works of the highest beauty, full of the 
most inimitable grace, and evidently tbe production of 
men m whom the best qualities of the sculptor were innate 
by a sort of natural 
birthright Several 
small figures from 
Myrma (Mysia) have 
the artist’s name in- 
scribed on them ; but 
signatures of this sort 
aie rare 4 

It is impossible to 
describe the many 

subjects treated Only 
a few examples can 
bementioned Among 
single figures the 
most frequent are 
those of girls stand- 
ing or seated in an 
immense variety of 

pose, and with plenti- 
ful drapery ananged 
in countless methods, 
showing the great 

taste with which a 
Greek lady could ^ IG * — Statuette of a gill and infant Eros 

dispose the folds of from Tanagra. (St Petersburg ) 
her ample pallium, whether it hung m graceful loops or 
was wound closely round the figure or formed a hood-like 
veil over the head In some the lady holds a leaf-shaped 



Subjects 
and de- 
signs 



Fig 2 — Aphrodite and cupxds The pendant hung round the neck 
of Aphrodite is gilt (South Kensington Museum ) 


fan, or is looking in a circular mirror, or holds a ball ready 
for the game. Many have a strange broad hat, probably 
of straw, which does not fit on the head, but must have 


4 See Gm des B -Arts, xxxm , 1886, p 278 
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been fastened by a pin to the hair or -veil. One very 
beautiful motive is that of a girl playing with an infant 
Eros, who flies to her for shelter, and is received with 
welcome half tinged with dread. Eig. 1 shows a very 
lovely statuette of this kind, now in the Hermitage Palace. 
A favourite subject is taken from a game in which one 
girl carries her playmate on her back, — a motive which, 
though difficult to treat in sculpture, is managed very 
gracefully in terra-cotta. Other very lovely groups are 
Aphrodite suckling the haby Eros, or with more than one 
cupid hovering round her. A very beautiful example (see 
fig. 2) occurs in the South Kensington Museum (from the 
Castellani sale). It represents a half-nude figure of Aph- 
rodite reclining on a couch, with two cupids behind holding 
up a veil, which was coloured blue to form a background 
to the creamy white of Aphrodite’s "body. 

The Tanagra and other figures are all formed of thin 
pieces of soft clay pressed into a mould, usually formed 
methods. ^ Pajygg an d then stuck together ; and they are 
made hollow so as not to warp and crack in the firing, 
and have a hole at the hack for the escape of moisture 
during that process. The head is solid and was formed 
in a separate mould, as were also any accessories, such as 
fans or mirrors, and arms if they extend away from the 
body. Keplicas of the same figure are often varied by 
having different heads or accessories; three or four ex- 
amples have been found from the same mould. After 
the whole was put together it was usually touched up and 
finished with modelling tools. The colour was applied 
after baking : a coating of creamy white lime or chalk all 
over served as the flesh tint and also as a good ground 
for the other colours. The hair of the females is always 
of a rich auburn red, such as the Venetians were so fond 
of painting in the 16th century; blue was touched on 
the eyes and crimson on the lips. Drapery, if not white, 
was usually rose-colour or blue, often with a fringe or 
bands of gold on the border. Necklaces, earrings, and 
other ornaments were generally gilt, the gold leaf being 
applied over a slightly raised surface of slip, as on the 
Greek vases. Similar examples have been found in tombs 
at Thebes, at Thespise, and round Athens. Some of the 
Attica figures are covered, not with the usual non-ceramic 
colours, but with a real white ena- 
mel, the vitrified surface of which 
is very often slightly decomposed ; 
further coloured decoration was in 
some cases added over this enamel. 

A number of places iu the west 
of Asia Minor have yielded large 
quantities of terra-cotta figures, 
very similar in size and technique 
to those of Tanagra, but belong- 
ing for the most part to quite a 
different school of sculpture. Un- 
like the Tanagra figures, which are 
rather pictorial in style and deal 
with genre subjects, those from 
Smyrna, Cyme, Myrina, and other 
places in Asia Minor are thoroughly 
sculpturesque in design, and are fre- 
quently miniature reproductions of 
large statues or groups (see fig. 3). 

Many of them stand on moulded 
pedestals, while the Tanagra figures 

have only a thin slab of clay as a 3 ;-?.? py ° f & s ^ atueof 
base. The average size of "both 
classes is from 6 to 10 inches 

high. Very elaborate groups with three or four figures 
often occur. Dionysiac and Bacchanal subjects are fre- 
quently chosen, or scenes from sacred mythology, such as 


Asia 

Minor 

statu- 

ettes. 



the labours of Heracles. 1 These also mostly date from 
the 4th century b.c., and the statuettes often appear 
to be copies from sculpture of the school of Praxiteles or 
Scopas. One instance is the fine nude figure of Eros as 
a youth leaning against a cippus, holding a bronze arrow 
in his hand, in the collection of M. de Branteghem, now 
in Home. 2 The whole of it was gilt, which was frequently 
the case with the Asia Minor statuettes, but rarely so in 
those of Tanagra. 3 A very beautiful figure of a winged 
Victory in the same collection (from the Castellani sale) 
presents the same motive as the colossal Victory of 
Samothrace (in the Louvre) ; it supplies the missing right 
hand, which in the terra-cotta contains a bunch of roses. 
The drapery of this figure is blue, mottled, or shot with 
gold. Other figures, from their heights being arranged in 
even gradations, seem to be copies from some large pedi- 
mental sculpture. Unfortunately little is yet known of 
the various fabriqnes of these Asia Minor figures, as in 
most cases their provenance is very doubtful. 4 The 
Lecuyer collection possessed some groups with several 
figures forming important compositions. One of these 
shows two female mourners at a tomb, and a warrior clad 
in full armour with his horse. The most remarkable 
group (see fig. 4) is that of a soul led by Hermes Psyclio- 



Pio. 4. — A soul about to enter Charon’s bark. (Prince Liechtenstein’s 
collection, Vienna ; formerly in the Lecuyer collection. ) 

pompus to the bark of Gharon, who is represented as a 
bent aged man. Hermes, a graceful nude figure, gently 
urges the shrinking soul — a draped female figure — to the 
boat, at the brink of the rush-grown Styx. The whole 
scene is imagined with much tender grace and real 
pathos, though not highly finished in its details. One of 
the most important terra-cotta figures yet discovered has 
recently been brought to England from Smyrna. It is a 
very beautiful copy of the Diadumenos of Polycletus, 
which in the details of its modelling reproduces some 
characteristics of the later school of Praxiteles. The fore- 
arms and the legs below the knee are lost ; but in breadth 

1 Pine examples of all these existed in the collection of M. Lecuyer, 
which, is now disj^ersed (see Lenormant, Coll. Lecuyer de terre-cuites, 
Paris, 1884, which is well illustrated with photographs). 

2 In a few other examples objects of bronze are placed in the hands 
of the figures. 

3 The lovely series of little figures of dancing cupids from Tanagra, 
some of which are in the Louvre and others in the South Kensington 
Museum, were wholly gilt, but the larger statuettes of Tanagra appear 
to have had gold applied only for special ornaments, 

4 For many reasons both finders and dealers usually wish to keep 
secret where valuable finds are made. In most museums the labels 
simply repeat the dealer’s account (for want of better information), 
so that the statement of the provenance must usually he accepted with 
caution. 
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of modelling and giandeur of style this little figure, 
winch was only about 14 inches high when perfect, has 
the effect of a much larger statue, and it is a real master- 
piece of Gieek plastic art 1 In the neighbourhood of 
Smyrna and Ephesus a large number of caricature figures 
have been exhumed, some of which are modelled with a 
wonderful feeling for humour 9 These strange figures 
have attenuated limbs, large heads, flapping ears, and 
goggle eyes Some play on musical instruments ; others 
repiesent actors, and one m the De Branteghem collec- 
tion is a caricature of a discobolus m almost the attitude 
of Myron’s celebrated statue 

Cyienaic A very different class of statuettes has recently come 
statu- to light m the Cyrenaica, on the noithern coast of Africa 
ettes Many of these are nude female dancers wearing an 
elaborate stephanos-like head-dress. They are realistic m 
modelling and very ungraceful m pose, — a striking con- 
trast to the exquisite taste of the Tanagra and most of 
the Asia Minor figures. Recent excavations m the tombs 
of Corinth have produced a large number of fine teira- 
cottas, ranging m date over a very long period Another 
Taren- and artistically very perfect class of figures is bemg 

tine dug up from among the tombs of Tarentum. Some of 

busts. these belong to the finest period of Greek art, probably 
about 400 b c , and others are even earlier Many 
are not statuettes, but merely small busts of heroic 
style, and of the highest sculpturesque beauty They 
aie certainly not portraits, and do not appear to repre- 
sent deities It has been suggested that they are ideal- 
ized representations of ancestors, whose commemoration, 
m some places, formed an impoitant cult, but their leal 
meaning must for the present remain uncertain Many 
thousand votive figures and reliefs in clay have been 
found within the temeni of the temples of the Chthoman 
deities at Tarentum and elsewhere It seems to have 
been customary for the priests periodically to clear out 
of the temples the broken or too numerous offerings 
which were then buried within the enclosuie ; whole series 
arranged chronologically m groups have been discovered 
buried m separate holes. 

Terra- In addition to statuettes and rehefs, terra-cotta was 
c ° tta used by the Greeks for various minor ornamental pur- 

leiy " poses Delicately moulded necklaces and pendants for 
ears were stamped out m clay and then thickly covered 
with gold leaf , this produced a very rich effect at a small 
cost , many fine examples are preserved m the Louvre 
Children’s toys, such as miniature horses and chariots, and 
dolls with movable limbs of tena-cotta fastened with 
wooden pegs, occur m many tombs 
Use in On a larger scale terra-cotta was adapted by the Greeks 
OTchitec to ira P ortan ’ fc architectural ornamentation. Many fine 
ture 1 6C ' exam pl es have been found at Olympia and among the 
ruined temples of Selinus In some cases the mam 
cornices of the building were simply blocked out square 
m stone, and then covered with moulded plaques of teira- 
cotta, carefully formed to fit on and round the angles of 
the block. The large cymatium which forms the upper 
member of the cornice is curved upwards, so as to prevent 
the ram water from dripping all along the edge ; and at 
intervals it is pierced by ornamental clay pipes, which 
project like a mediaeval gargoyle In some examples 
from Selmus the cymatium is pierced with a beautiful 
°P en pattern of lotus leaf (see fig 5) The greatest 
care was taken m fitting these applied mouldings where 
each plaque joined the next, and especially m making 
them fit closely on to the stone blocks, m which rebates 
were cnt to receive each plaque The whole surface of 

1 See Journ of Hellenic Studies, vol vi , 1886, p 243 

2 The British Museum possesses some fine caricatures of actors 
from Camno, very skilfully modelled and of a peculxat fabnque 
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the terra-cotta is covered with elaborate painted orna- 
ments of great beauty, in ochre colours applied on a white 
ground, as m the case of the statuettes These beautiful 
temple decorations aie well lllustiated by Doipfeld and 



Fig 5 — Cornice enrichments of painted teira-cotta from Selinus Tins 
section shows the careful way m which the terra-cotta is fatted on to 
the stone, the colouis aie red and brown oclue and ci earn -white 


others m Die Verwenclung von Terra-cotten , Berlin, 1881 
Though no complete examples of terra-cotta statuary now 
exist, it is certain that the Greeks produced it on a large 
scale and of the highest class of workmanship Pliny 
(FA, xxxv 36) mentions that certain statues of Heicules 
Musagetes and the Nine Muses were “opera figlma,” 
executed by the painter Zeuxis These were brought 
fiom Athens by M Fulvius NTobilior, and placed m the 
temple of Hercules Musagetes, which adjoined the Porti- 
ons Octavise m the Campus Martius of Rome Other 
and earlier examples of clay statues are mentioned by 
Pausamas. 

Among the Etruscans the use of clay for important sculp- Etruscan 
tuie was very frequent, — painted terra-cotta or bronze 
almost excluding marble and stone. An important ex- 
ample was the clay quadriga on the pediment of the temple 
of Capitolme Jupiter, which, according to one legend, was 
brought from Yen by Taiquimus Superbus This existed 
till the destruction of the temple by fire in 83 b c , and 
was considered one of the seven precious relics on which 
the safety of the Roman state depended The great 
statue of Jupiter m the central cella of this triple temple 
was also of teira-cotta, and was said to be the woik of an 
Etruscan sculptor from Fregense Vitruvius mentions 
“ signa fictilia ” as being specially Etruscan Many other 
statues m the early temples of Rome were made of the 
same material. Among the existing specimens of Etruscan 
terra-cotta the chief are large sarcophagi, with recumbent 
portrait effigies of the deceased on the top, the whole being 
of clay, decorated with painting. Fine examples exist m 
the Louvre and the British Museum, a good specimen 
from the latter collection is figured m vol vm., plate VIII 
The Museo Gregonano in the Vatican possesses some very 
beautiful friezes of a later date — about the 4th century 
b c — when native Etruscan art had been replaced by that 
of Greece These friezes are very rich and elaborate, with, 
heads and scroll foliage in very salient relief Some of 
them have at intervals cleverly moulded heads of satyrs, 
painted a brilliant crimson 3 

Another very elaborate application of terra-cotta is shown Magna- 
in the numerous large asci, covered with statuettes, which Giseciau. 
are found m the tombs of Canosa (Canusium), Gales, and 

3 The use of this strongly glowing red is almost peculiar to Hellenic 
Italy, the other colours used tlieie were much the same as those of 
Greece itself The same magnificent crimson often occurs on cenochose, 
moulded into the form of satyrs’ heads, which aie found m the tombs 
of Magna Graecia 
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many parts of Magna Grsecia. T3ie statuettes are some- 
-wliat similar in style and colouring to the Tanagra figures, 
and date from about the same period (4th century B.C.), 
but are not equal to them as works of art; they are also 
usually crowded together in a somewhat awkward manner. 1 
The British Museum is specially rich in these elaborate 
terra-cottas; few of the colours used appear to he true 
ceramic pigments. 

As in other branches of art, the Romans closely copied 
the Greeks in their wide application of terra-cotta for 
statues, reliefs, and architectural ornaments. A large num- 
ber of beautiful Graeco-Roman reliefs exist, many having 
designs evidently copied from earlier Greek sculpture. 
Berlin, the Louvre, the British Museum, and many places 
in Italy possess fine collections. Friezes with beautiful 
reliefs 12 to 18 inches deep often occur, little inferior in 
execution to the earlier Greek work. Many subjects of 
great interest are represented : a very fine plaque in the 
Louvre has the scene of Orestes taking refuge at the sacred 
omphalos at Delphi, which is represented as a conical stone 
about 3 feet high, hung round with ornamental festoons 
made of gold. 2 These terra-cottas belong to the early 
period of the empire; in the 2d century a.d. they became 
much coarser and less Greek in style, like all the sculpture 
of that time. A plaque in the Louvre, which represents a 
chariot-race in the circus, bears its maker's stamp, L.S.ER. 
At the end of the first and in the early part of the 2d cen- 
tury a.d. the use of terra-cotta for architectural adornment 
was carried to a high point of perfection in Rome. Many 
buildings of this period have 
the most elaborate decora- 
tion moulded iu clay and 
fitted together with wonder- 
ful neatness. Not only en- 
riched cornices and friezes 
were made of terra-cotta, but 
even Corinthian columns with 
their elaborate acanthus capi- 
tals. In all cases the whole 
surface appears to have been 
covered with a thin coating 
of " opus albarimn ” and then 
decorated with colours and 
even gold. The best existing ^ 
examples in Rome are the (o' 

Amphitheatrum Castrense, 
many tombs on the Yia La- 
tina, and the barracks of the 
Vllth cohort of the guards 
( yigiles ) in the Trastevere. 

But few examples exist of 
the large Roman terra-cotta 
sculpture ; the best are some 
seated female figures from 
tombs, small life-size, in the 
Capitoline museum, — works 
of great beauty and very skil- 
fully fired without cracks or 
warping. The British Mu- 
seum also conta ins fine speci- Fig. 6. — Terra-cotta statue of the 
mens of terra-cotta sculpture T u ™ma, ls f century a.d. 

on a large scale, especially < B *“ 
the torso of a nude male figure (Hercules), some ter- 
minal figures of Bacchus, and a beautiful statue of Urania 
(see fig. 6). 



3 A very large ascus from Cauosa in the British Museum is deco- 

rated with no less than five statuettes of women and Victories, two 
large masks of Medusa, and six projecting figures of horses. 

2 Compare a similar representation of the omphalos on a Greek vase 
illustrated "by Jahn, Vasenbilder, Hamburg, 1839. 


In the 14th and more especially in the 15th century Medi- 
terra-cotta was adapted in various parts of Europe to the ^al- 
most magnificent and elaborate architectural purposes. In 
Germany the mark of Brandenburg is specially rich in 
terra-cotta work. 3 The church of St Catherine in the town 
of Brandenburg is decorated in the most lavish way with 
delicate tracery and elaborate string-courses and cornices, 
enriched with foliage, all modelled in clay; the town-hall 
is another instance of the same use of terra-cotta. At 
Tangermiinde, the church of St Stephen and other build- 
ings of the beginning of the 15th century are wonderful ex- 
amples of this method of decoration ; the north door of St 
Stephen’s especially is a masterpiece of rich and effective 
moulding. In northern Italy this use of terra-cotta was 
carried to an equally high point of perfection. 4 The Italy, 
western fagade of the cathedral of Monza is a work of the 
most wonderful richness and minute elaboration, wholly 
executed in clay, in the latter part of the 14th century. 

The cathedral of Crema, the communal buildings of 
Piacenza, and S. Maria delle Grazie in Milan are striking 
examples of the extreme splendour of effect that can be 
obtained by terra-cotta work. The Certosa near Pavia 
has a most gorgeous specimen of the early part of the 
16th century; the two cloisters are especially magnificent. 

Pavia itself is very rich in terra-cotta decoration, especially 
the ducal palace and the churches of S. Francesco and S. 
Maria del Carmine. Some delicate work exists among the 
mediaeval buildings of Rome, dating from the 14th and 
16th century, as, for example, the rich cornices on the 
south aisle of S. Maria in Ara Coeli, c. 1300 ; the front of 
S. Cosimato in Trastevere, built c. 1490 ; and a once very 
magnificent house, near the Yia di Tordinone, which dates 
from the 14th century. The most important application of 
terra-cotta in mediaeval Italy was to statuary — reliefs, busts, 
and even groups of many life-sized figures — during the 
15th and 16th 
centuries. Much 
of the Florentine 
terra-cotta sculp- 
ture of the 15 th 
centuryis among 
the most beauti- 
ful plastic work 
the world has 
ever seen, espe- 
cially that by 
Jacopo della 
Quercia, Dona- 
tello, and the 
sculptors of the 
nextgeneration. 5 
For life, spirit, \ 
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esque breadth Fig. 7. — Portrait bust ill terra-cotta : Florentine 
1 . 3 work of the middle of the 15th century. (South 

these pieces are Kensington Museum.) 
masterpieces of 

invention and manipulation. The portrait busts are 
perfect models of iconic sculpture (see fig. 7). In some 
respects' the use of burnt clay for sculpture has great 
advantages over that of marble : the soft clay is easily 
and rapidly moulded into form while the sculptor’s 
thought is fresh in his mind, and thus terra- cottas 
often possess a spirit and vigour which can hardly be 
reproduced in the laboriously finished marble. These 

3 See Adler, Mittelalterliche Bachstein-BauwerJse, Berlin, 1862. 

4 See Gruner, Terra-cotta Architecture of JY. Italy, London, 1867. 

6 The South Kensington Museum possesses a very fine collection of 

Florentine terra-cottas of the "best period. 
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quidities are specially remarkable m the best works of tbe 
Della Robbia family (see Robbia) In the 1 6th century a 
more realistic style was introduced, and this was heightened 
by the custom of painting the figures in oil colours Many 
very clever groups of this class were produced by Ambrogio 
Foppa (Caradosso) for S Satiro at Milan and by Guido 
Mazzom and Begarelli (1479-1565) for churches m Modena 
These terra-cotta sculptures are unpleasing m colour and 
far too pictorial m style , but those of Begarelli weie 
enthusiastically admired by Michelangelo 1 Much fine 
terra-cotta work was produced m France during the 16th 
century, partly under Italian influence, — many sculptors 
from northern and central Italy having settled in France, 
especially under the patronage of Francis I In the 
same century a similar Italian influence prevailed largely 
throughout Spam, and very clever works were produced 
there, remarkable for their vivid realism and deceptive 
pictorial style In England the elaborate use of terra-cotta 
did not come into vogue till the early part of the 1 6th 
century, and then only in certain counties Essex pos- 
sesses the finest examples, such as those of the manor house 
of Layer Marney, built m the reign of Henry VIII The 
richly moulded windows and battlements of this house 
are very un-English m style, and it seems probable that 
all the terra-cotta decorations were made in Holland or 
Elanders A richly decoiated terra-cotta tomb with re- 
cumbent effigy exists m the church of Layer Marney , and 
m the collegiate church of Wymondham m Norfolk there 
are very large and elaborate sediha with lofty canopied 
niches, all of clay, which appear to be of the same date 
and fabrique as the Essex examples Most of the terra- 
cotta sculpture m England, such as that by Tomgiano, of 
which fragments exist m Westminster Abbey, the colossal 
heads of the Caesars at Hampton Court, and the recumbent 
effigy in the Chapel of the Rolls, 2 were the work of Italian 
sculptors, mostly from Florence, who were invited to Eng- 
land m the reigns of Henry VII and Henry VIII 

Of late years terra-cotta for architectural purposes has 
been employed for some very important buildings m 
London, such as the natural history museum at South 
Kensington, the Albert Hall, and the front of the other 
museum m the Exhibition Road. The durability of well- 
fired clay, its dense texture, pleasant colour, and smooth 
surface make it specially suitable to an atmosphere laden 
with acids and soot as is that of London The surface 
resists decomposition, and affords little hold to the minute 
particles of carbon The great improvements which have 
been made m the manufacture of tena-cotta will probably 
lead to its more extensive use The great difficulty is to 
retain the sharpness of impression given by the mould, and 
above all to avoid the uneven shrinkage and warpmg which 
is so liable to take place when it is fired m large pieces 
Any want of truth m the lines of a long cornice becomes 
painfully apparent, and each moulded block of a door or 
wmdow-jamb must fit accurately on to the next one, or else 
the line of moulding becomes broken and irregular Terra- 
cotta is now made of many different colours, a rich red 
and a warm ochre or cream colour being the most pleasant 
to the eye In order to avoid defects it is necessary that 
the clay should contain a large proportiou of powdered 
silica, and that the whole mass should be thoroughly homo- 
geneous The method by which these ends are secured is 
much the same as that employed m the making of pottery 
(see vol xix p 642 sq ). 

The most important public collections are m the Louvre, the 
British Museum, the museums of Berlin and Athens, and a few fine 
specimens exist in the South Kensington Museum The splendid 
Sabouroff collection is now in the Hermitage Palace at St Peters- 

1 See Vasan, ed Le Mourner, xn 281 

2 This interesting building is now threatened with destruction 
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buig Many museums m Italy — such as those at Florence, Perugia, 
Capua, Home, and other places — contain many examples from 
Etruiia and Magna Grsecia A laige number of the finest of tbe 
Tanagra figures and the like are m private hands, some aie illus- 
trated m the works mentioned in the following list , that of Punee- 
Liechtenstein at Vienna is one of the finest 3 

Literature — Leon Heuzey, “Recherches sur les figurines de femmes voilees," 
m Mon assoc des etudes grecques, Pans, 1874, Id , “Rech sur un groupe de- 
Rraxitele, en terre cuite,” m Gaz des B - Arts , September 1875 , Id , “ Reck, 
sur les terres antes grecques," in Mon assoc des etud grec , 1876 , Id , Les 
origines cles terres (suites, Pans, 1882 , Id , Catalogue des figurines antiques 
du Louvre , Pans, 1882 S3, Id , ‘ ‘ Papposilene et le dieu Bes,” in Bull Cor 
HeU , 1884, pp 161-167 , Frokner, Les terres euites d’Asie-Mmeure, Paris, 1879-81 , 
Id , Cat de la Coll Leeuyer, Pans, 1883, and Cat de la Coll Barre, Pans, 1878 , 
Kekule, Gnechische Thonfiguren aus Tanagra, Berlin, 1878 , Id , Gnechische 
Terracotten vom Berliner Museum, Berlin, 1878, Id , Die antiken Terracotten von 
Pompeii, Stuttgart, 1880 , Rayet, Monuments de I’art antique, Pans, 1884, vol. 
n pp 74-90, Id , “Sur une plaque estampee,” m Bull Cor Hell, 1879, pp 
329-333, Id, Cat de la Coll Bayet, I860, Id, “Les iigurmes de Tanagra 
(Louvre),” in Gaz des B -Aits, 1875 , Id , “L’art grec au Trocadero” m Gaz des 
B - Arts , 1878, Furtwaengler, La Coll Sahouroff, Paris, 1882-85, splendidly illus- 
trated m colours , Martha, Cat des figurines du musee d'Athknes, 1880 , Id , 
“Figurmes corrathienaes en terre cuite,” m Bull Cor Hell , 1879, pp 29 42, 
Id, “Figunnes de Tanagra," ibid , 1880, pp 7175, Pottier, “Terres euites 
Chypriotes,” ibid , 1879, pp 86 94 , Pettier and Remach, “ Fouilles de Myrina,” 
ibid , various articles m vols for 18S2 83 , Paul Girard, “N6eropoles de la Grfece 
du Nord," ibid , 1879, pp 211-221, Max Collignon, “Plaque estampee de 
Santonn,” ibid , 1881, pp 436 438 , Cesnola, Cyprus, London, 1877 , Sehlie 
mann, Troy, Myoense, and Tvryns, E Curtius, Giebelgruppen aus Tanagra, 
Berlin, 1878, Delauney, “Terres euites de Tanagra," m Revue de France, May 
and June 1878 An account of the first discovery of the Tanagra figures is 
given by Otto Luders m Bull Inst Cor Arch , 1874, p. 120 , see also various 
aiticles in Gas Archeol , Archaol Zeitung, and Mon Inst Arch Rom (especially 
vol vi ) For the earlier known terra cottas, see Panoflca, Terracotten des k 
Museums zu Berlin, 1842 , Combe, Terra cottas m the British Museum, London, 
1810 , and Gerhard, Manumenti figulim di Sicilia, Berlin, 1835 Other works 
have been already referred to Clever but not quite satisfactory copies of 
the finest Tanagra and oilier figures are now made m Berlin and Vienna , they 
cost from twenty to tlmty shillings each (J H M ) 

TERRANOVA, or Terranttova, a seaport town of 
Sicily, on a hill at the mouth of the Terranova, m the pro- 
vince of Caltamsetta, and 41 §■ miles east-sonth-east from 
Girgenti It contains a castle and several large church es r 
but has little to interest the traveller Though the har- 
bour is poor, there is a considerable trade m corn, wine, 
fiuit, sulphur, and soda Cloth is manufactured to a 
small extent. The population of the town m 1881 was 
16,440, that of the commune 17,173 In and near Ter- 
ranova are the remains of the ancient Gela (qv) The 
modern town owes its origin to the emperor Frederick II 

TERRAPIN. See Tortoise 

TERRE HAUTE, a city of the United States, m Hairi- 
son township, "Vigo county (of which it is the county seat), 
m the western part of Indiana It is situated m 39° 27 r 
N. lat and 87° 54' W long , at a height of 492 feet above 
the sea, upon the east bank of the Wabash river, 186 miles- 
nearly south of Chicago and 73 miles west-south- west of 
Indianapolis The city stands upon level ground, about 
60 feet above the oidmary surface of the uver It is 
legularly laid out, with wide streets, lined with shade 
trees , its principal buildings are the State noimal school 
and the Polytechnic Institute Six great railroad lines 
pass through Terre Haute, connecting it directly with the 
cities of the Mississippi valley This fact, together with 
its proximity to the coal-mines of Clay county, has greatly 
promoted its growth as a manufacturing centre It had 
in 1880 a population of 26,042, as against 16,103 in 1870. 

TERSTEEGEN, Gerhard (1697-1769), German reli- 
gious writer, was born at Mors m Rhenish Piussia on 
25th November 1697. After being educated at the 
gymnasium of his native town, he pursued for some years 
the calling of a ribbon -maker In 1728 he withdrew 
from all secular pursuits and gave himself entirely to 
religious work. His writings include a collection of hymns 
(Blwnengartlem, 1729 ; last edition, Stuttgart, 1868), a 
volume of Gebete, and another of Brief v. He died, at 
Muhlbeim m Rhenish Prussia on 3d April 1769 See 
Hymns, vol xii p. 588. 

TERTIARIES. See Franciscans, vol, ix p 700 

8 Very clever forgeries of terra-cotta are being manufactured, and 
in many cases real specimens have genuine heads 'which do not belong 
to them The oolouimg has frequently been touched up and falsified 
•while m the dealers’ hands Even the celebrated Campana collection 
contained many clever forgeries of terra-cotta reliefs. 
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TERTULLIAN, whose full name was Quintus Septim- 
ixjs Flosexs TEETULLI4JS-US, is tlie earliest and after 
Augustine the greatest of the ancient church writers of 
the "West Before him the whole Christian literature in 
the Latin language consisted of a translation of the Bible, 
the Octavius of Mmucius Felix — an apologetic treatise 
written m the Ciceronian style for the higher circles of 
society, and with no evident effect for the church as a 
whole — and a list of the books recognized as canonical 
(the so-called Muratorian fragment) Whether Victor the 
Roman bishop and Apollonius the Roman senator evei 
really made an appearance as Latin authois is quite un- 
certain Tertullian m fact created Christian Latin liteia- 
ture, one might almost say that that literature sprang 
from him full-grown, alike in form and substance, as 
Athene from the head of Zeus. Cyprian polished the 
language that Tertullian had made, sifted the thoughts 
he had given out, rounded them off, and turned them into 
current com, but he never ceased to be aware of his depend- 
ence on Tertullian, whom he designated as (car e£e>x/?v his 
master (Jer , Be Yir III , 53) Augustine, again, stood on 
the shoulders of Tertullian and Cyprian , and these three 
F’orth Africans are the fathers of the Western churches. 

Tertulhan’s place m universal history is determined by 

(1) his intellectual and spiritual endowments, (2) his moral 
force and evangelical fervour, (3) the course of his peisonal 
development, (4) the circumstances of the time m the midst 
of which he worked. 

(1) Tertullian was a man of great originality and genius, 
characterized by the deepest pathos, the liveliest fancy, 
and the most penetrating keenness, and was endowed with 
ability to appropriate and make use of all the methods of 
observation and speculation, and with the readiest wit 
His writings m tone and character are always alike ‘‘’rich 
in thought and destitute of form, passionate and hair- 
splitting, eloquent and pithy m expression, energetic and 
condensed to the point of obscurity ” His style has been 
characterized with justice as dark and resplendent like 
ebony His eloquence was of the vehement order , but it 
wins hearers ancl readers by the strength of its passion, 
the energy of its truth, the pregnancy and elegance of its 
expression, just as much as it repels them by its heat with- 
out light, its sophistical argumentations, and its elaborate 
hair-splittings Though he is wanting m moderation and 
m luminous warmth, his tones are by no means always 
harsh ; and as an author he ever aspired with longing after 
humility and love and patience, though his whole life was 
lived m the atmosphere of conflict Tertullian both as a 
man and as a writer had much m common with the apostle 
Paul. 

(2) In spite of all the contradictions in which he in- 
volved himself as a thinker and as a teacher, Tertullian 
was a compact ethical personality. What he was he was 
with his whole being Once a Christian, he was deter- 
mined to be so with all his soul, and to shake himself 
free of all half measures and compromises with the world 
It is not difficult to lay one’s finger upon very many 
obliquities, self-deceptions, and sophisms ra Tertullian in 
matters of detail, for he struggled for years to reconcile 
things that were m themselves irreconcilable , yet m each 
case the perversities and sophisms were rather the outcome 
of peculiarly difficult circumstances in which he stood. It 
is easy to convict him of having failed to control the 
glowing passion that was m him. He is often outrageously 
unjust m the substance of what he says, and m manner 
harsh to cynicism, scornful to gruesomeness ; but m no 
battle that he fought was he ever actuated by selfish 
interests What he did was really done for the Gospel, 
as he understood it, with all the faculties of his soul But 
he understood the Gospel as being primarily an assured 
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hope and a holy law, as fear of the Judge who can cast 
into hell and as an inflexible rule of faith and of discipline 
Of the glorious liberty of the children of God he had 
nothing but a meie presentiment, he looked for it only m 
the world beyond the grave, and under the power of the 
Gospel he counted as loss all the world could give He 
well understood the meaning of Christ’s saying that He 
came not into the world to brmg peace, but a sword in 
a period when a lax spirit of confoimity to the woild had 
seized the churches he maintained the “vigor evangelicus” 
not merely against the Gnostics but against opportunists 
and a worldly-wise clergy Among all the fathers of the 
first three centuries Tertullian has given the most powerful 
expression to the terrible earnestness of the Gospel 

(3) The course of Tertullian’s personal development 
fitted him m an altogether remarkable degree to be a 
teacher of the church Born at Carthage of good family 
— his father was a “ centurio consulans” — he received a 
fhst-rate education both m Latin and in Greek He was 
able to speak and write Greek, and gives evidence of 
familiarity alike with its prose and with its poetry , and 
his excellent memory — though he himself complains about 
it — enabled him always to bring m at the right place an 
appropriate, often brilliant, quotation or some historical 
allusion The old historians, from Herodotus to Tacitus, 
were familiar to him, and the accuracy of his historical 
knowledge is astonishing He studied with earnest zeal 
the Greek philosophers , Plato m particular and the 
writings of the Stoics, he had fully at command, and his 
treatise Be Ammo, shows that he himself w T as able to in- 
vestigate and discuss philosophical problems From the 
philosophers he had been led to the medical writers, whose 
treatises plainly had a place m his working libraiy But 
no portion of this rich store of miscellaneous knowledge 
has left its characteristic impiess on his writings, this 
influence was reserved for his legal training His father, 
whose military spirit reveals itself m the "whole bearing 
of Teitullian, to whom Christianity was above everything 
a “ militia,” had intended him for the law. He studied 
in Carthage, piobably also m Rome, where, according to 
Eusebius, he enjoyed the reputation of being one of the 
most eminent jurists This statement derives confiimation 
from the Digest , where references are made to two works, 
Be Castrensi Peculio and Qneestiomim Libn Till of a 
Roman jurist named Tertullian, who must have flourished 
about 180 ad In point of fact the quondam advocate 
never disappeared m the Christian presbyter. This was at 
once his strength and his weakness his strength, for as a 
professional pleadei he had learned how to deal with an ad- 
versary according to the rules of the ait — to pull to pieces 
his theses, to reduce him ad absurdum, and to show the 
defects and contradictions of his statements, — and was 
specially qualified to expose the irregularities m the pro- 
ceedings taken by the state against the Christians ■ but 
it was also his weakness, for it was responsible for his 
litigiousness, his often doubtful shifts and artifices, his 
sophisms and argumentationes ad hominem, his fallacies and 
surprises. At Rome m mature manhood Tertullian became 
a Christian, under what circumstances we do not know, 
and forthwith he bent himself with all his energy to the 
study of Scripture and of Christian literature Hot only 
was he master of the contents of the Bible . he also read 
carefully the works of Hermas, Justin, Tatian, Miltiades, 
Melito, Irenseus, Proculus, Clement, as well as many 
Gnostic treatises, the writings of Marcion in particular. 
In apologetics his principal master was Justin, and m 
theology proper and m the controversy with the Gnostics, 
Irenseus. As a thinker he was not original, and even as 
a theologian he has produced but few new schemes of 
doctrine, except his doctrine of sin. His special gift lay 
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in the power to make what had been traditionally received 
impressive, to give to it its proper foim, and to gam for it 
new currency From Home Tertullian visited Greece and 
perhaps also Asia Minor , at any rate we know that he 
had tempoiary lelations with the churches there He was 
consequently placed m a position m which he could check 
the doctrine and practice of the Homan Church. Thus 
equipped with knowledge and experience, he returned to 
Carthage and there laid the foundation of Latin Christian 
literatuie At fiist, after his conversion, he wrote Greek, 
but by and by Latin almost exclusively. The elements 
of this Chnstian Latin language may be enumerated as 
follows — (1 ) it had its origin, not m the hterary language 
of Home as developed by Cicero, but in. the language of 
the people as we find it in Plautus and Terence , (n ) it 
has an African complexion, (m ) it is strongly influenced 
by Greek, particularly through the Latin translation of 
the Septuagrat and of the New Testament, besides being 
spunkled with a large number of Greek words derived 
fiom the Scriptures or from the Greek liturgies ; (iv ) it 
hears the stamp of the Gnostic style and contains also 
some military expressions , (v ) it owes something to the 
original creative power of Tertullian As for his theology, 
its leading factors were — ( 1 ) the teachings of the apolo- 
gists , (n ) the philosophy of the Stoics , (m ) the rule 
of faith, interpreted m an anti-Gnostie sense, as he had 
received it from the Church of Home ; (iv ) the Soterio- 
logical theology of Melito and Irenseus , (v ) the substance 
of the utterances of the Montamst prophets (m the closing 
decades of his life) This analysis does not disclose, nor 
indeed is it possible to discover, what was the determining 
element for Tertullian, m fact he was under the dominion 
of more than one ruling principle, and he felt himself 
bound by several mutually opposing authorities It was 
his desire to unite the enthusiasm of primitive Christ- 
ianity with intelligent thought, the original demands of 
the Gospel with every letter of the Scriptures and with 
the practice of the Homan Ohureh, the sayings of the 
Paraclete with the authority of the bishops, the law of the 
churches with the freedom of the inspired, the rigid dis- 
cipline of the Montamst with all the utterances of the 
New Testament and with the arrangements of a church 
seeking to set itself up within the world At this task 
he toiled for years, involved m contradictions which it 
took all the finished skill of the jmi&t to conceal from him 
for a tune At last he felt compelled to break off fiom 
the church for which he had lived and fought , but the 
breach could not clear him from the contradictions m 
which he found himself entangled. Not only did the great 
chasm between the old Christianity, to which his soul 
clung, and the Christianity of the Scriptures as junstically 
and philosophically mterpi eted remain unbridged ; he also 
clung fast, in spite of his separation from the Catholic 
church, to his position that the church possesses the true 
doctrine, that the bishops per successionem are the reposi- 
tories of the grace of the teaching office, and so forth 
The growing violence of his latest works is to be accounted 
for, not only by his burning indignation against the ever- 
advancing secularization of the Catholic church, but also 
by the incompatibility between the authorities which he 
recognized and yet was not able to reconcile After having 
done battle with heathens, Jews, Marcionites, Gnostics, 
Monarchians, and the Catholics, he died an old naan, 
carrying with him to the grave the last remains of primi- 
tive Christianity m the West, but at the same time in 
conflict with himself. 

(4) What has just been said brings out very clearly how 
important m their bearing on Teitullian’s development 
were the circumstances of the age in which he laboured. 
His activity as a Christian falls between 190 and 220, 
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a period of very great moment m the history of the Catho- 
lic chinch , for within it the struggle with Gnosticism was 
brought to a victorious close, the New Testament estab- 
lished a firm footing withm the churches, the “apostolic ” 
rules which thenceforward regulated all the affairs of the 
ehuich were called into existence, and the ecclesiastical 
priesthood came to be developed Within this period also 
falls that evangelical and legal 1 eaction against the political 
and secular tendencies of the church which is known as 
Montamsm. The same Tertullian who had fortified the 
Catholic church against Gnosticism was none the less 
anxious to protect it from becoming a political oigamza- 
tion. Being unable to reconcile mcompatibles, he broke 
with the church and became the most powerful representa- 
tive of Montamsm m the West 
Although Teitullian’s extant woiks aie "both numerous and 
copious, our knowledge of his life is veiy vague He cannot have 
been bom much later than about 150 His activity as a jurist m 
Rome must fall within the penod of Commodus , for theie is no 
indication in his waitings that he was m Rome m the time ot 
Maicus Aiuehus, and many passages seem to pieelude the supposi- 
tion The date of his conversion to Ghnstianity is quite unceitam, 
there is much m favour of the years between 190 and 195 How 
long he remained in Rome aftei becoming a Christian, whether he 
had attained any office m the church befoie leaving Rome, what 
was the date of his visit to Gieece, — on these points also we leniam 
in ignoiance It is ceitam that lie was settled m Caitliage in the 
second half of 197, the date of his wilting his Apologeticus and 
(shortly afterwaids) his two books Ad Hatioma , we also know 
that he became a piesbytei m Caitliage and was marued His 
lecogmtion of the Montarnstic piophecy m Phiygia as a woik of 
God took place m 202-203, at the time when a new persecution 
broke out Roi the next five years it was his constant endeavom 
to secuie the victory foi Montamsm withm the church , but m this 
he became involved moie and more deeply in eontioveisy with the 
majority of the chuich m Caitliage ana especially with its cleigy, 
which had the suppoit of the cleigy of Rome As Jerome writes 
(He Vir HI , 53) “Usque ad modiam setatem piesbytei fuit 
ecclesise Afucanse, mvidia postea et contiunelns cleucomm Roman® 
ecclesicB ad Montana dogma delapsus ’’ On his bleach with the 
Catholic church, piobably m 207-208, he became the head of a 
small Montanist community m Caithage In this position he con- 
tinued to labour, to write, and to assail the lax Catholics and then 
clergy until at least the time of Bishop Calixtus m the reign of 
Elagabalus The year of his death is unceitam J eiome (ut sup ) 
says “ Feitur vixisse usque ad deerepitam eetatem ” That he 
returned at last to the bosom of the Catholic church is a meie 
legend, the motive of which is obvious, Ins adlieients after las 
death continued to maintain themselves as a small community m 
Caithage Although he had left the church. Ins eailier writings 
continued to be extensively lead , and m the 4tli centuxy his 
works, along with those of Cypuan, weie the pnncipal reading of 
Western Chnstians, until they were superseded by those of Jerome, 
Ambiose, Augustine, and Gregory Jeiome has included lnm in his 
catalogue of Clnistxau “vm lllustres,” but only as a Catholic to 
whom refeience should be made with caution 1 

The woiks of Teitullian, on the chionology of which a great deal 
has been written, and which foi the most pait do not admit of 
being dated with perfect eeitamty, fall into tluee classes, — the 
apologetic, the polemical theological, and the ascetic And m point 
of time also three peuods can be readily distinguished, the years 
202-203 and 207-208 constituting the divisions Some of the things 
he wrote have unfoitunatoly disappeared, — m particular the He 
Spectacuhs, He Baptismo, and He Virgmibus Velmidts m Greek ; 
his w r orks m Latin on the same subjects have survived 

I Works dating fi om before 202-808 — To this class belong 
the Apologeticus (197) and the two books Ad Nationes, He Speota- 
culis, He Idololatna , He Cultu Feminarum Libn II , He Testi- 
momo Animm (wntten soon aftei the Apologeticns), Ad Martyres 
(perhaps the earliest of all). He Baptismo Ilsereticorum (now lost). 
He Haptismo, He Fcenitentia, He Oratione (the last three \ utten for 
catechumens), He Patientia, Ad Uxorem L%br% II , He Free ,cnptione 
Hseretworum , and Adv Marctonem (m its first form) The Apolo- 
geticus, which m the 3d century was tianslated into Greek, is the 
weightiest work m defence of Christianity of the first two centuries 
Respecting its relation to the Octavvus of Mxnucius Felix much has 
been -written , to the present writer it seems unquestionable that 
Teitullian ’s work was the later Of great moment also is the He 
Praeacnptione Hseretworum, m which the jurist is moie clearly 
heard than the Christian The He Spectaculis and He Idololatna 
show that Tertullian was already m a certain se n se a M on tanist 
x Compare also the judgment of Hilary and of Vincent of Lenns, 
Comrnonit , 24. 
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before he formally ■went over to that creed , on the other hand, 
his Be Fcemtentia pioves that his earlier views on church discipline 
were much more tolerant than his latei To learn something of 
his Christian temper we must read the Be Oiatione and the Be 
Patie/itia The Be Bajptismo is of special intei est from the archaeo- 
logical point of view 

II Worlds un itten between 202-203 and 207-208 — Be Virgimbus 
Velandis, Be Corona Militis, Be Faga in Pei secutione, Be Exfun ta- 
tione Castitatis, Scorpiace ado Gnosticos ( ? ), Advei sns JEeimogenem, 
Be Oensu, Aminas adv Hermogeaem (lost), Adv Valenhmanos, Adv 
Apelleiaeos (lost), BePaiadiso (lost), Be Fato (lost). Be Amnia, Be 
■Came Christi, Be Rcsim ectione Cairns, and Be Sjpe Fidelium (lost), 
were all written after Teitullian had recognized the piophetic claims 
of the Montamsts, hut befoi e he had left the church 

III. Works latei than 307-208 — To this period belong the five 
books Adv Marcionem, his mam anti-Gnostic woik (m the thud 
form — the first of the five was written m 207-208), Ad Scapulam (a 
memorial to the govemoi, written soon after 211), Be Palho 
(possibly this ought to he classed among the earliest writings), Adv 
Pi axean (his principal work against the Monarchians), and Adv 
Judseos The latest extant works of Tertullian (all after 217) aie 
his controversial writings against the laxity of the Catholics, full of 
the bitterest attacks, especially upon Calixtus, the bishop of Rome , 
these aie Be Monogamia, Be Jejumo, Be Pudimtia, and Be Ecstasi 
Libn VII (lost) The arguments against the genuineness of some 
•of the above writings do not seem to the piesent writer to have 
weight It is uncertain whether Tertullian was the author of the 
Acta Pcrpetuee et Fehntatis 

Literature — A thoroughly adequate edition of the works of Teitullian and a 
full account of his fortunes as a writer are still desiderata , the best edition at 
piesent is that of Oehler (3 vols , Leipsic, 1853) The ediiio prmceps is by 
JBeatus Rlienanus (Basel, 1521) , others have appeared by Gelemus (1550), 
Pamehus (1570), De la Barre (1580), Rigaltius (1634), Sender (1770-71), Oberthur 
<1780), Leopold (1S39 sg ), and Migne (1844) The Vienna Academy is about to 
publish an edition by Reififerscheid There are German translations by Besnard 
(1SS7) and Kellner (1882), and an English translation appears m Claik’s Ante- 
Xicene Theological Library Separate treatises of Tertullian have often been 
edited, — the Apologeiicus by Havercamp (1718), Oehler (1849), and Kayser (1865) , 
the Ad Nationes by Godofreclas (163S) , the De Spectacuhs by Klttssmann (1877) , 
the De Testimony) Amm m by Lmdnei (1862) , the Be Pallio by Salmasras (1856) , 
other minor writings by Hurter, &c The testimonies of the church fathers 
<the most important being those of Cyprian, Eusebius, Jerome, and Vincent of 
Lerms) are partly brought together in the editions 

The older studies on Tertullian byLe Nourry, Tillemont, Dupm, Allix, Care, 
■Ceillier, Mosheim, Centner, Sender, Noesselt, are to some extent reproduced 
m vol in of Ochlei's edition Among the more modern contributions to the 
subject may he mentioned those of Meander (Antignosticus Geist des Tertul 
hans, Beilin, 1825), Bolirmger (Die Kirche Christi m Biographien, vol in , 2d 
did , 1875), Mnhlei (Patrologie, vol l , 1840, pp 701-789), Kaye (Eccles Hist of the 
2d and Sd Centuries, illustrated fiom the writings of Tertullian, 3d ed , 1S45), 
■Coenen (Comment de Tertull , TJtrecht, 1825), Hesselberg (Tertullian' s Lehre, 
■pt l , Dorpat, 1848), Ebert (Gesch d Christi Lit , 1874), Freppel (Tertullun, 
Pans, 1864), Hauek (Tertullian! s Leben u Sohnften , 1877), Alzog (Patrologie, 3d 
.erl , 1876) , see also the manuals of church history, history of dogma (e g , 
Harnack’s Lehrb d Dagmengesch , also Schwane's, Dorner's, and others), of 
Roman literature (Teuffel), of Christian philosophy (Ritter, Stockl, Erdmann, 
Ueberweg) Compare also Deutmger, Geist d Christi Ueberheferung, vol l 

On the chronology and genuineness of the works attributed to Tertullian, see 
Mosheim, Sender, Noesselt (Be Vera Mtate et Doctrina Scnptorum Tertulliani, 
1768 , in Oehler’s ed , vol m ), Uldhorn (Fundamenta Chronologies Tertull , 
Gottingen, 1S52), Bonwetseh (Die Sohnften Tertulhan’s n d Zeit ihrer Ahfass , 
Bonn, 1879), Kellnei (“ Zur Chren Tert ’s," in Theol Quarialschr , 1870-71), 
Grotemeyer (Ueber Tertulhan’s Leben u Schriften, Kernpen, 1863 65), Harnack 
(“ Zur Chronol d Sclir Tert's,” m Ztschr f Kirchengesch , 1878), Noldechen 
(“ Tert ‘s Gebui tsjahr,” in Ztschr f i mss Theol , 1886) On Tertullian as a man, 
a citizen, and an authoi , see Ebert (as above), Engelhaidt (“Teit ’s schuftstell 
Character,” m Ztschr f d hist Theol , 1852), Ritter (in Biaun and Achterfeld’s 
Bonner Zeitschnft, Hft S), Hildebrand (in Jahn’s Jahrb z Alterthumsmssensch 
1843), Diennger ( Doctrina Tertulliani de Rep et de Ojfic et Jui Giviurn Christian 
orum, Bonn, 1850), Noldechen (“Tert als Mensch u als Burger,” in Hist 
Ztschr , 1885), Schmidt (Be Latimtate Tert , Erlangen, 1870 72), Klussmann 
(Curarum Tertull , pts i , n , Halle, 1881), Hauschild (Die Gmndsatze u Mittal 
der Wortbildung ben Teit , Leipsic, 1881), and Langen (De Usu Tert Pueposi 
tionum, Munster, 1869) On Tertullian as a jurist, see Blumenbach (Be Presby 
tero et Icto Tertidliano, Leipsic, 1735), Wiesenhavein (Be Icto Tertulhano, Hikles 
heim, 1743), Pagenstechei (DeJurispr Tert , Hardeiwijk, 1768), Rudorff (Ron 
RecTitsgesch , x p 19S sg ) On Tertullian as an apologete, see Hefele (“ Teit 
als Apologet,” m Beitr zur KircTicngeschichte, vol i ), Jeep (“ Tert als Apolo 
get,” in Jahrbb f deutsche Theol , 1864), Pelet (Essai sur Vapolog de Tert 
Strasburg, 186S), Condamin (Be Tertulhano Vexatee Rehgionis Patrono, Bai le 
Due, 1877), Werner (Gesch d apolog u polemiscli Lit , vols l , u , 1861 62) On 
his lelations to the Greek apologists, see Harnack (Texte u Unters z altchrist 
Lit Gesch , vol i ) , on those to Mmucius Felix, Ebert (Tert ‘s Ve.rhaltv.iss zu 
M Feline, Leipsic, 1S68), tad a number of other discussions by Hartel, Kuhn, 
&c His relations to Clement of Alexandria have been investigated by 
Munseher (m Henke’s Magazm, vol vi , 1796), Noldechen (Jahrbb f prot 
Theol , 1880 , Theol Stud u, Knt , 1886) , on his relations to Irenteus, Hippo- 
lytus, Me to, and the Gnostics, see Harnack (Zur Quellenkntik der Gesch d 
■Gnosticisi us, Leipsic, 1873), Lipsius (Die Quellen der altesten Ketzergesch 18 75), 
Harnack (Be Apellis Gnosi Monarchical, Leipsic, 1874, and Texte u TJntersuch 
vol i ), Hdgenfeld (Ketzergesch , 1884), and Hagemann (Die rom. Kirche, 1864) 
His relations to the Greek element m general are treated of by Caspan m vol 
in of his Quellen zur Gesch d Taufsymbdls (1S75), and those to the New Testa- 
ment and primitive Christianity by Ronsch (Das N T Tert 's, 1871), Volkmar 
<m Credner’s Gesch d NThchen Kanon, I860), Westcott ( Hist of the Canon of 
the N T , 5th ed , 1881), Chaiteris (Canonunty, 1880), Overbeck (Die Auffassung 
d Streits runstihen Petrus u Paulus bei den Kirchenvatern, Basel, 1877), Barth 
<“Tert 's Auffassung des Ap Paulus," &e , in Jahrbb f prot Theol vol vm ), 
-andNdldechen. (“Bin geflugeltesWorthei Tert ,” inZtschr f wiss Theol 1885) 
On Tertullian as a Montanist, see Gottwald (Be Montamsmo Tert Breslau 
1863) and the accounts of Montanism. by Schwegler, Baur, Ritschl, Bonwetseh’ 
De Soyres, Salmon, Harnack, and others, also Noldechen (“Die Krisis in 
JKartliag Schleierstreit,” in Ztschr f kvrehl Wissensch u lurch Leben 1886) 


On his i elation to the creed and lule of faith consult Harnack (Pair App Opp , 
i,2ded,n Appendix, and Lehrb d Dogmengesch , vol i) His doctime of the 
Eucharist has been discussed by Diennger (m Dei Katholik foi 1S64), Leim- 
bach (Beitr z Abendmahlslehre Tert 's, Gotha, 1874), and m the standard works 
on the histoiy of the doctrine generally For his doctrine of the resurrection, 
see Oehmnger (Tert u seme Auferstehungslehre, Augsburg, 1S7S), foi hispsjcho- 
logy, see Dei KatholiL for May, August, and September 1865, Murton (lisscu sui 
V ongme de Vame d’apres Tert, Stiasburg, 1866), Burckhardt (Die Seelenlehi e 
des Tert , Bautzen, 1857), Stockl (Be Tert Doctrina Psychol , Munstei, 1863), 
and Hauschild (Tert ’s Psychologic, Frankfort-on Mam, 1SS0) On his doc 
tnne of the original state of man, see Wendt (Die Lehre von d menschl Voll- 
hommenheit, 1882) and Noldechen (Ztschr f unss Theol , 1885) , and on Ins 
cloctnne of redemption, see Bordes (Expose crit des opm de Tert sur la redemp- 
tion, Strasburg, 1S60) The treatise Adv Praxean and his anti-Monarchian 
polemic are discussed by Lipsius (Jahrbb f deutsch Theol , 1868) and Hage- 
mann (as above), mid m the church histones , his conception of tlie sacra- 
ments by Letmbaeh (Theol Stud u Knt, 1871) His ethical ideas are analysed 
by Munseher (Henke’s Magazm, vol vi , 1796) and Nielsen ( Tert 's Etlnh, 
Copenhagen, 1879) , the De Palho by Kellner (Theol Quarialschr , 1870), the 
De Patientia by Noldechen (Ztschi f kirchl Wissensch u kuch Leben, 1885), 
the Adv Judseos by Sender, Bonwetseh (as above), and Volkmai (in Ciedner’s 
Gesch d NThchen Kanon), the spurious addition to the Be Prsesci iptione by 
the authorities already cited for his relations to Gnosticism and by Lipsius 
(Zur Quellenkntik des Epiphamos, 1865) On the poem Adv Marc , falsely 
ascribed to Tertullian, see Huckstadt’s monograph (Leipsic, 1875), also the 
Ztschr f wiss Theol , 1876 , on the poem Be Sodoma et de Jona, see Mullei 
(Rhein Mus , xxn) The passages ot archaeological nnpoitance in Teitullian 
are discussed by Leimbach in Ztschr f die hist Theol , 1871, and by Noldechen 
m Ztschr f kirchl Wissensch u kirchl Leben, 1S85 , see also Moicellus (Africa 
Chi istiana, 3 vols , Brescia, 1816), Munter (Primordui Ecclesite Africanse, Copen- 
hagen, 1829), and Gones (“Das Christenthum u der Staat z Zeit des Kaiseis 
Septranus Severus,”m Jahrbb f piot Theol , 1S7S) Some editions of indi- 
vidual works of Tertullian, as well as philological investigations not mentioned 
m the foregoing list, Will be found paitioulanzed m Mayor’s Bibliographical 
Clue to Latin Literature, 1875 (A HA ) 

TEBTJDAJSTT, or Tarudant. See Morocco, vol xvi 
p. 834: 

TEBUEL, a province of Spam, forming part of the 
ancient kingdom of Aragon, is bounded on the 1ST by 
Zaiagoza, on the E by Tarragona, on the S by Castellon 
de la Plana and Valencia, on the S W. by Cuenca, and 
on the W. by Guadalajara, and has an area of 2363 square 
miles It is intersected from east to west by the mountain 
chains of Albarracm and Gudar, from which several offsets 
diverge on either side. The loftiest summit is the Muela 
de San Juan (5280 feet), which is covered with snow for a 
great part of the year These sierras give rise to seveial 
large rivers, the principal being the Tagus, the Guadalaviar, 
the Jiloca, and the Guadalope. Notwithstanding the fertile 
character of the plains and an abundance of mineral wealth, 
the trade of the province is unimportant, and civilization 
m a backward state, owing to the lack of means of trans- 
port, the want of enterprise, and imperfect communication 
with the outer woild The chief products are corn, wine, 
oil, cheese, fiuits, timber, flax, hemp, silk, wool, and saffron, 
together with cattle, sheep, and swine • while m the busier 
centres some slight manufacture of coarse cloth, paper, 
leather, soap, pottery, and esparto goods is carried on. The 
population of the piovmce m 1877 was 249,000 

TEBIJEL, the capital and most impoitant town of the 
above province, is situated on the left bank of the Guacta- 
laviar, 142 miles east of Madrid, and on the high road 
from Calatayud to Valencia It is an ancient -walled city, 
fast falling into decay, with narrow gloomy streets and 
ciumblmg mediaeval houses Some of the numerous 
churches are worth seeing, with their paintings by the 
rarely known 17th-century artist Antonio Visquert, as is 
also the great aqueduct of 140 arches, raised 1555-60 by 
Pierre Bedel, a French architect In the cloisters of San 
Pedro lie the remains of the celebrated “lovers of Teruel,’ )l 
Juan de Marcilla and Isabella de Segura, whose pathetic 
story has formed the subject of numerous dramas and 
poems by Perez de Montalban, Yaque de Salas, Hartzen- 
busch, and others. The cathedral is Churrigueresqtie. 
Teruel was raised to the dignity of a see m 1577, the 
bishop being suffragan of Zaragoza. The population of 
the city m 1877 was 94,82. 

TESCHEN (Polish Cieszyn), the chief town of a duchy 
m Austrian Silesia, is situated on the Olsa, a tributary of 
the Oder, 34 miles south-east of Troppau. It combines 
both ^Polish and German peculiarities in the style of its 
buildings, and contains five churches, the most interesting 
of which are the parish church, which formerly belonged 
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to a Dominican monastery, and the Gnadenkirche, one of 
the Protestant churches built m terms of the treaty of 
Altranstadt in 1706 The only relie of the ancient castle 
is a square tower, dating from the 12th century The 
manufacturing industry of the town is slight, and, since 
the construction of the railway via Oderbeig, Teschen has 
lost much of the trade formerly commanded by its position 
near the bordeis of Silesia, Hungary, Moravia, and Galicia 
A flax dressing and spinning factory, a large brewery, and 
several furniture factories are the chief industrial establish- 
ments m the town. The population m 1880 was 13,004 

It was at Teschen that Maria Theresa and Joseph II signed the 
peace which put an end to the war of Bavarian succession m 1779. 
The duchy ol Teschen was formeily a moie oi less direct apanage 
of the Bohemian ciown. Tor some time it bore the name of Saxe- 
Tesclien (Sachsen-Teschen), owing to the fact that Punce Albeit of 
Saxony, who mained an archduchess of Austna, leceived it as pait 
of his wife’s dowiy, Pnnee Albeit bequeathed it in. 1822 to the 
empeior of Austna, who bestowed it on the archduke Albeit 

TESSIN See Ticino 

TEST ACTS The principle that none but persons pro- 
fessing the established religion were eligible for public em- 
ployment was adopted by the legislatures of both England 
and Scotland soon after the Reformation. In England 
the Acts of Supremacy and Uniformity and the severe 
penalties denounced against recusants, whether Roman 
Catholic or Nonconformist, were affirmations of this prin- 
ciple The Act of 7 Jac I c 2 provided that all such as 
weie natuialized or restored m blood should receive the 
sacrament of the Lord’s Supper. It was not, however, 
until the reign of Charles II that actual receiving of the 
communion of the Church of England was made a con- 
dition precedent to the holding of public offices. The 
earliest imposition of this test was by the Corporation 
Act of 1661 (13 Car II st. 2, c 1), enacting that, besides 
taking the oath of allegiance and supremacy and sub- 
scribing a declaration against the Solemn League and 
Covenant, all members of corporations were within one 
year after election to receive the sacrament of the Lord’s 
Supper according to the rites of the Church of England 
This Act was followed by the Test Act of 1672 (25 Car 
II c 2) The immediate cause of the Test Act (the full 
title of which is “An Act for pieventing dangers which may 
happen from popish recusants ”) was the king’s declaration 
of indulgence, dispensing with laws inflicting disabilities 
on Nonconformists. This Act enfoiced upon all persons 
filling any office, civil or military, the obligation of taking 
the oaths of supremacy and allegiance and subscribing a 
declaration against transubstantiation, and also of receiving 
the saci ament within thiee months after admittance to 
office The Act did not extend to peers ; but m 1678 
30 Car II st 2 enacted that all peers and members of 
the House of Commons should make a declaration against 
tiansubstantxation, invocation of saints, and the sacrifice 
of the mass, — a special exception being made m favour of 
the duke of York. The provisions of the Test Act were 
violated by both Charles II. and James II. on the ground 
of the dispensing power claimed by the Stuart kings In 
a well-known case of Godden v Hales (11 State Trials, 
1166), an action for penalties under the Test Act brought 
against an officer in the army, the judges decided m favour 
of the dispensing power, — a power finally abolished by the 
Bill of Rights. After a considerable number of amend- 
ments and partial repeals by the legislature of the Acts of 
1661, 1672, and 1678, and of Acts of indemnity to pro- 
tect persons under certain circumstances from penalties 
incurred under the Test Act, the necessity of receiving the 
sacrament as a qualification for office was abolished by 9 
Geo. IY c 17, and all Acts requiring the taking of oaths 
and declarations against transubstantiation, <fcc , were re- 
pealed by the Roman Catholic Relief Act of!829(10 Geo. 
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IY c 7) This general repeal has been followed by the 
special repeal of the Coiporation Act by the Piomissory 
Oaths Act, 1871 (34 and 35 Yict c 48), of the Test Act 
by the Statute Law Revision Act, 1863, and of the Act 
of 1678 by 29 and 30 Yict c 19. Religious tests re- 
mained m the English universities until 1871 To he a 
member of the Church of England was a necessary con- 
dition precedent for holding most university or college 
offices by the Act of Uniformity of 1662, and such offices 
were not affected by the Toleration Act of 1688 and the 
Roman Catholic Relief Act of 1829 In 1871 the Uni- 
versity Tests Act abolished subscriptions to the articles of 
the Church of England, all declarations and oaths respect- 
ing religious belief, and all compulsory attendance at 
public worship m the universities of Oxford, Cambridge, 
and Durham There is an exception confining to persons m 
holy orders of the Church of England degrees m divinity 
and positions restricted to persons m holy oiders, such as 
the divinity and Hebrew professorships 

Scotland — A leligious test was imposed immediately aftei tlic 
Reformation By 1567, c 9, no one was to be appointed to a public 
office ox to be a notaty who did not piofess the Refoimed lehgion 
The Scotch Test Act was 1681, c 6, rescinded by 1690, c 7 Re 
nunciation of popery was to he made by persons employed in edu- 
cation (1700, c 3) A motion to add, after the 18th aiticle of union, 
an exemption of Scotsmen from the sacramental test m the United 
Kingdom was negatived by the Scottish pailiament A similai fate 
awaited a pioposal that while a saciamental test was m foice m 
England all peisons in public office in Scotland should subseube 
then* adhesion to the Presbytenan Church government By 1707, 
c 6, all piofessois, puncipals, regents, masteis, oi otheis beaiing 
office m any university, college, or school in Scotland veie to pio- 
fess and subseube to the Confession of Taith All persons were to 
be free of any oath or test contiaiy to oi inconsistent with the 
Piotestant leligion and Piesbytenan Chuieli government The 
reception of the commtinion was never a pait of the test m Scotland 
as in England and Ireland The necessity for subscription to the 
Confession of Faith by persons holding a umveisity office (othei 
than that of pimcipal or professoi of theology) was removed by 
16 and 17 Yict c 89 The Act piovides that in. place of subscription 
every person appointed to a umveisity office is to subscribe a declar- 
ation accoidmg to the form m the Act, piomismg not to teach any 
opinions opposed to the divine authority of Scnpture oi to the 
Confession of Faith, and to do nothing to the piejudice of the Chinch 
of Scotland or its doctrines and pnvileges 

Ireland — An oath of allegiance was requited by the lush Act of 
Supiemaey (2 Eliz c 1) The English Act of 3 will and M c 2 
substituted other oaths and enfoiced m addition fiom peers, mem- 
bers of the House of Commons, bishops, bainsteis, attorneys, and 
otheis a declaration against tiansubstantxation, invocation of the 
Vugm Mary and the saints, and the sacufice of the mass. By the 
lush Act of 2 Anne c 6 eveiy person admitted to any office, civil 
oi military, was to take ana subscribe the oaths of allegiance, 
supiemaey, and abjuiation, to subscribe the deelaiation against 
tiansubstantxation, &c , and to leceive the Loxd’s Suppei accoiding 
to the usage of the Church of Ireland. English, legislation on the 
subject of oaths and declarations was adopted m Ii eland by Yelver- 
ton’s Act, 21 and 22 Geo III c 48, § 3 (Ii ) These pi o visions 
were all repealed by the Piomissory Oaths Act, 1871 The Roman 
Catholic Relief Act of 1793 (33 Geo. Ill c 21, Ir ) excepted Ti unity 
College, Dublin, fiom its piovisions, and tests existed m Dublin 
university until 1873 They were abolished as far as legal ded 
ceitam scientific professorships m 1867 by 30 Viet c 9, ana weie 
finally abolished foi the whole umveisity by the University of Dublin 
Tests Act, 1873, except as to piofessors of andleetureis m divinity 

United States — By ait 6 of the constitution, “no leligious test 
shall ever be lequired as a qualification to any office or public tiust 
under the United States ” A similar piovision is generally included 
m the State constitutions. 

TESTAMENT. See Will 
TESTIMONY, See Evidence. 

TETANUS (from Gr reti/eo, I stretch), a disorder of the 
nervous system, consisting m an increased reflex excita- 
bility of the spinal cord and manifesting itself -by painful 
tonic spasm of the voluntary muscles throughout the body. 
The disease shows itself under various conditions It 
occasionally occurs, particularly in tropical countries, with- 
out apparent cause, and has thus been known to affect 
numbers of persons simultaneously {idiopathic tetanus). 
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It is sometimes observed m new-born childien ( tusuvus 
neonatorum) and m partunent women (jmerpejal tetanus) 
But by far the greater number of eases occtu m connexion 
with a w ound or otber injury, more especially m the ex- 
tremities, probably implicating some of the peripheral 
nerves. Certain forms of injury, as punctured, lacerated, 
and gunshot rounds, are more liable to be followed by 
tetanus than others In many cases the kabiiity bears no 
proportion to the extent of the wound. Exposure to cold 
after mjuiy is an important exciting cause. The symptoms 
of tetanus m its most usual forms generally appear during 
the healing process of a wound, but occasionally they arise 
after cicatrization is completed _ Sometimes they are pre- 
ceded hy appearances of irritation m the wound or its 
neighbourhood, but this is exceptional. The earliest indi- 
cations of the disease usually show themselves, no matter 
where the wound is situated, by stiffness about the muscles 
of the jaw, causing difficulty m opening the mouth, which 
soon increases to lockjaw or tnsmus This is accompanied 
by spasm m neighbouring muscles, and the drawn features 
and exposed teeth give to the countenance the peculiar 
expression known as nsus midomcus The rigidity ex- 
tends to the muscles of the neck, back, chest, abdomen, 
and extremities, and the body frequently assumes a bent 
attitude, eithei backward (oy>%stJiotonos\ forwaid (empios- 
tkotonos), or laterally (plew ostkotonos) This general 
muscular ngidity, which at first is not constant but occa- 
sionally undergoes lelaxation, is accompanied hy frequently 
recurring convulsive seizures, which are readily excited by 
the slightest irritation, such as from a draught of cool air, 
a bright light, the closing of a door, &c In such attacks 
there is gieat suffering and the expression of the face is 
indicative of agony , and the function of respiration may 
be seriously involved and asphyxia threaten or actually 
take place The temperature of the body sometimes uses 
to a high degree The attack is usually acute and after 
a few days either passes off or, as is more frequent, ter- 
minates fatally, either by asphyxia fiom tonic spasm of 
the respiratory muscles or from exhaustion consequent on 
the violence of the symptoms together with the absence of 
sleep Throughout the whole course of the disease the 
mmd is clear In idiopathic tetanus the symptoms are 
less severe, the course more chronic, and recoveries more 
common than in those which depend upon a wound 01 
injury The pueiperal form, with symptoms which differ 
in. no way from those described, is rare and occurs either 
after parturition or after abortion Tetanus m new-born 
children, also a rare form, usually shows itself a day or two 
after birth by obvious difficulty in the acts of sucking and 
swallowing ; by the supervention of trismus, together with 
tonic contraction of the muscles of the limbs and body, 
sometimes accompanied by convulsive seizures , and by a 
peculiar low whining cry, seldom absent and very charac- 
teristic Yarious opinions have been held as to the cause 
of this foim of tetanus, some referring it to the wound 
produced by severance of the umbilical cord, others to 
pressure upon the bones of the head m parturition, &c 
It has not yet been satisfactorily explained Although 
sometimes recovered from, it is usually fatal 

The symptoms of poisoning by strychnine bear a strong 
resemblance to those of tetanus They are, however, more 
acute and develop m connexion with something which has 
been taken , further, the absence of a wound and the fact 
that the spasm affects the muscles of the extremities first, 
and not those of the jaws, as m tetanus, serve to establish 
the diagnosis In Hydrophobia ( q v ), which m certain 
of its symptoms resembles tetanus, the absence of tnsmus, 
the dread of water, and the violent spasms on attempting 
to drink, together with the history of the case, readily 
enable a distinction to be made Various other forms of 


nervous disease accompanied by tetanic symptoms, such as 
cerebro-spmal meningitis, hystena m some forms, &c , may 
be still more clearly distinguished from tiue tetanus 

The pathology of tetanus is referred to m the article 
Pathology (vol xvm p 391) No constant changes are 
observed m the body after death from tetanus The most 
common are great dilatation of the blood-vessels of the 
spinal cord and sometimes evidence of inflammatory action, 
hut these are probably the effects of the symptoms lathei 
than their cause 

For the treatment of tetanus many remedies have been 
employed "VYheie a source of irritation m or about a 
wound can be made out, it ought to be dealt with by the 
surgeon. Of medicinal agents those which dimmish the 
leflex excitability of the spinal cord and lelax the spasm 
are to be recommended But it is not safe to employ all 
substances which produce these effects Thus tobacco and 
its active principle nicotine act powerfully m this way, but 
they are attended with danger from their poisonous proper- 
ties, and the same may be said of curari, conium, calabar 
bean, &c , ah of which have been used m tetanus Opium 
carefully administered sometimes produces a markedly 
beneficial effect, as does also Indian hemp Chloroform 
or ether inhalation greatly mitigates the severity of the 
spasm Chloral hydrate and bromide of potassium or 
ammonium are among the most useful agents which can 
be employed, and they may be given separately or, still 
better, m combination As adjuvants, the waim bath, the 
absence of all noise and excitement, and the maintenance 
of the strength by approjmate nutriment should not be 
neglected 

TETBAB.OH (rerpdpxn^y the ruler of a tetrarchy 
(rerpapxta), that is, m the original sense of the woid, of 
one quarter of a region The title of tetiarch is familiar 
from the New Testament as borne by certain princes of 
the petty dynasties which the Homans allowed to exercise 
a dependent sovereignty within the province of Syria. In 
this application it has lost its original precise sense, and 
means only the ruler of pait of a divided kingdom, 01 of 
a region too nanow to support a higher title After the 
death of Herod the Gieat (4 b c ) Ins lealm was shaiod 
among his three sons the chief part, including Judaea, 
Samaria, and Idumea, fell to Archelaus (Matt h 22), with 
the title of ethnarch , Philip received the north-east of the 
realm, and was called tetraich , and Galilee was given to 
Herod Antipas, who bore the same title (Luke m 1) 
These thiee sovereignties were reunited under Herod 
Agnppa fiom 41 to 44 ad Another tetrarchy is men- 
tioned m Luke m 1, viz , that of Lysanias m the little 
district of Abilene, near Damascus, m the valley of the 
Barada An inscription of this Lysanias is given in. C 
I Gr, 4521 

See Renan, M6m de VAcctcl , xxvi 2 (1870), p 49 sq 

TETTJAN ( Tettdvnn ), a town of Morocco, about 23 
miles south-south-west from Ceuta and 44 south-east 
from. Tangiers, is picturesquely situated about 9 miles 
inland on the steep slope of a hill, behind which rise the 
bold Hif Mountains It is surrounded by walls flanked 
with toweis, and has on the summit of the lull a castle 
which is the residence of the governor The Streets are 
narrow, unpaved, and dirty, and with few exceptions the 
houses are poor Borne of the numerous mosques, however, 
are handsome The principal manufactures are gun-bairels, 
coarse woollen cloths, and woollen and silk sashes. The 
harbour of Tetuan, at the mouth of the Mai til, allows only 
small vessels to cross the bar, and the roadstead is much 
exposed to the east. There is some export tiade in cattle, 
gram, fruit, leather, and wool, principally to Gibraltar 
The population, of Tetuan is estimated at about 20,000 
(5000 Jews) 



TEU- 

Tetuan is said to have been founded m 1492 by lefugees fiom 
Gianada It was taken by stoim on 4th Febiuaiy 1S60 by the 
Spaniards undei O’Donnell, but lestoied to Morocco when peace 
was concluded 

TEUTONES, or Teutoni, a powerful German, tube, 
first appearing m history along with the Cimbri { qv ) 
They are again mentioned at a later period by Pliny (2d JJ , 
xxxv n 11) and others as inhabiting a district m the north- 
west of Germany to the north of the Elbe The name of 
Teutones was never employed either by the Germans them- 
selves oi by the Romans as a general name for the whole 
German nation 

TEUTONIC LANGUAGES. See Germany (vol x p 
511 sq) , also English Language, Goths (vol x p 852 
sq ), Scandinavian Languages, Frisians, and Holland 
(vol xii p 84 sq ) 

TEUTONIC ORDER, The, or Teutonic Knights of 
St Mary’s Hospital at Jerusalem ( Deutscher Orden, 
Deutsche Hitter, Orden der Hitter des JJospitales St Manen 
:u Jerusalem), is one of the thiee great military and re- 
ligious orders to which the crusades gave birth Its 
name is derived from a German hospital founded at 
Jerusalem m 1128, which disappeared on the capture of 
the Holy City by the Saiacens in 1187 The pity excited 
in the mmds of some German merchants by the sufferings 
of the Christian soldiers at the siege of Acre in 1190 
induced them to revive the woik of this society under a 
somewhat different form , and eight or nine years later the 
society, as thus resuscitated, was conveited into a mihtaiy 
order Like the two othei military ordeis, the Teutonic 
order adopted the Augustine rule of life , and, m addition 
to the ordinary monastic vows, the membeis laid upon 
themselves the special obligations of tending sick and 
wonnded pilgums and of fighting the pagans Fiederick, 
duke of Swabia, took the young older under his piotection, 
and it soon leceived chaiters from the pope and emperor, 
entitling it to the same privileges as the Templars and 
Knights of St John Whatever was the case at first, the 
membeis of the order were ultimately requned to he 
Germans of honourable birth Priest brothers were intro- 
duced about 1220, and afterwards half-brothers, like the 
frdres servants d’armes of the other oiders, who did not 
lequire to be of noble birth, and might, to some extent, 
continue their ordinary secular occupations The distin- 
guishing garb of the order consisted of a white mantle 
with a black cross 

Almost at once a rich stream of benefactions of all kinds 
began to flow into the coffeis of the order, which gradu- 
ally acquired extensive territories m Palestine and also m 
Germany and other parts of Europe Its first seat was at 
Acre, and the first gi and -master was a Rhenish knight 
named Herman Walpot of Bassenhenn The order rose 
to great power and influence under Heiman von Salza 
(q v.), who held the office of grand master from about 1210 
to 1239, and enjoyed the fullest confidence of both em- 
peror and pope He was also keen enough to see the 
hopelessness of the attempt to expel the Mohammedans from 
the Holy Land, and eagerly hailed the opportunity of trans- 
ferring the activity of the order to another sphere which 
was afforded by the invitation to undertake a crusade 
against the heathen Prussians The successful progress of 
this crusade, the aggrandizement thereby accruing to the 
order, and its subsequent decline have already been nar- 
rated m the article Prussia (vol xx pp. 5-6). Soon 
after the beginning of the struggle, m 1237, the Teutonic 
order absorbed the order of the Brothers of the Sword, a 
union which brought Courland, Semgallen, and Livonia to 
swell its territories. In 1291, when Acre, the last strong- 
hold of the Franks m Palestine, fell the order removed its 
headquaiters to Venice , hut, when its centre of gravity 
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became so obviously shifted to the extensive territories 
won fiom the Prussians, the seat of government was trans- 
ferred (1309) to Marienburg {qv) on the Vistula, wheie 
a splendid castle was elected foi the grand-masters. The 
grand -mastership of Wemnch von Knrprode (1351-82) is 
the most piosperous period m the history of the ordei 
Its terntonal possessions far exceeded those attained by 
eithei of the uval oiders, stretching from the Oder on the 
west to the Gulf of Finland on the east, and containing a 
population of two to three million souls Its government 
at first was excellent, and for a time it may be said to 
have played the leading role m the political history of 
northern Eui ope. Wherever the ordei spiead, Christianity 
and German national life were introduced Its revenues 
were very laige, and its ranks weie kept full by hosts of 
aspirants to a share m its pious and lucrative crusades 

So long as the order maintained its own high standard 
all went well with it But its internal decay was syn- 
chronous with external events that would alone have been 
extremely perilous The union of Poland and Lithuania 
m 1386 raised up a jealous neighbour, whose power it was 
wellnigh impossible m the long run to resist, while the 
nominal conversion of the latter to Christianity struck at 
the loot of the order’s jirospenty by depriving it of its 
mission When there were no moie heathens within leach 
to convert and despoil, the chief attraction to outsiders to 
join its ranks disappeared After the conversion of Prussia 
into a secular duchy the Teutonic order still continued to 
exist as an ecclesiastical organization, possessing eleven 
bailiwicks m different parts of Euiope, with a total area of 
850 square miles and 88,000 inhabitants The head- 
quaiters were fixed at Mergentheun m Swabia Its poli- 
tical importance was of couise now a thing of the past, 
and the scattered position of the bailiwicks only emphasized 
its weakness In 1801 the bailiwicks to the west of the 
Rhine were absorbed by France, and m 1809 the order 
was entnely suppressed by Napoleon, its lands going to- 
the secular principalities within which they lay In 1840 
the order was resuscitated in Austria, where it now exists 
as a semi-religious knighthood, presided over by a loyal 
archduke Of late it has been doing something towards 
justifying its existence and connecting itself with its past 
history by engaging m the ambulance service m time of 
war The bailiwick of Utrecht, which survived the decree 
of Napoleon, also still exists, hut the Dutch representatives 
of the oider have become Protestants. The jewel of the 
order consists of a black and white cross, sui mounted by 
a helmet with three feathers 

The complete organization of the Teutonic ordei included a 
grand-mastei ( hochmeister ), provincial masteis ( landmeisier ) foi the 
greater piovmces, and eommandeis ( Jcomtwen ) foi the smaller dis- 
tucts and castles The power of these officeis was not, however, 
absolute. The giand-mastei co-opeiated with a chapter consisting 
of the provincial masteis and five othei important functional les, 
while the piovmeial masteis in turn had to consult with the 
council foimed by the knight eommandeis The privileges enjoyed 
by the older m its palmy days were of the most extensive natuie, 
and its relations to both chuich and state were often of a most 
exceptional natuie. 

See Voigt, Gesch of Deutsehen Jhtterordens (1857-59) , Lolimeyer, Gesch v Ost- 
■u TVest-Preussen (yol i , Gotlia, 1881) , and E Strelilke, Tahulm Ordims Theu~ 
tomci (Beilm, 1869) 

TEWKESBURY, an ancient borough and market-town 
of Gloucestershire, England, is situated m a fine pastoral 
valley at the junction of the Severn and the Upper Avon, 
and on the Midland and Great Western Railways, 15 
miles south of Worcester and 126 north-west of London. 
It has three principal streets, which are regularly built and 
well paved. The Severn is crossed by an iron bridge with 
a flattened arch of 170 feet span, erected by Telford m 
1824 Of the great Benedictine abbey, one of the lichest 
foundations m England, refounded and enlarged by Sir 
XXIII — 26 
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Robert Fitz-Hamon in the 12th century on the site of the 
ancient hermitage and Saxon monastery, there only remain 
the gate and part of the cloisters The abbey church, 
consecrated m 1125, is a magnificent specimen of Early 
Norman This elaborate cruciform building consists of 
nave and side aisles, ■with transepts united by a grand 
central tower richly aicaded The choir terminates m an 
apse and is surrounded by an ambulatory One of the 
most remarkable features of the building is the unique 
western front, the central part of which is occupied by one 
vast arch extending from the ground to the roof. Origin- 
ally it was filled in with Norman windows, but these were 
removed in the 14th century, when the whole building 
underwent restoration m the Middle Decorated style, of 
which it is one of the finest existing examples The nave 
was refilled by tracery windows, and stone groining was 
substituted for the carved wooden ceiling, a like transfor- 
mation taking place m the transepts The old Norman 
columns m the choir still exist , but above them rises a 
grand superstructure of Decorated work The elegant 
clerestory windows are of the 14th century, with stained 
glass of the same date The ambulatory was rebuilt some 
distance farther out, and from it projected a beautiful series 
of chapels The elaborate tombs include those of Sir 
Robert Fitz-Hamon, the De Spensers, Alan prior of 
Canterbury, Sir Guy de Buen, and the vault of George 
duke of Clarence (murdered m the Tower) and his wife 
Isabella. Edward, prince of Wales, slam after the battle 
of Tewkesbury (1471) by the Yoikists, is also buried m 
the church, which has undergone an extensive process of 
restoration under the direction of Sir Gilbert Scott In 
the High Street there are several ancient timbered and 
gabled houses. Remains of an ancient wall have been 
discovered adjoining the town. The principal modern 
buildings are the town-hall, the philharmonic hall, and the 
corn exchange There is a free grammar-school and a 
number of chanties, including the dispensary, the rural 
hospital, and Qneen Mary’s, Barnes’s, Richardson’s, and 
Russell’s almshouses. Formerly Tewkesbury had a woollen 
trade and an important mustard manufacture, but it is now 
chiefly dependent on its agricultural trade The popula- 
tion of the municipal borough (area, 2619 acres) in 1871 
was 5409, and m 1881 5100 

The town is supposed to denve its name fiom Theoc, a Saxon 
monk, who founded a heimitage here m the end of the 7th centuiy, 
which was changed into a monastery by the duke of Meicia m 715, 
and lebtult by Su Robert Fitz-Hamon m 1102 On the death of 
Fitz-Hamon m 1147 the manor passed to the De Claies, who became 
meigedm the De Spensers, they m turn m the Beauchamps, and 
the Beauchamps m the Nevilles At Tewkesbmy took place, 4th 
Hay 1471, the battle between the Yoikists and Lancastrians which 
placed the crown on the head of Edward IV Duung the Civil 
War the town was occupied by the Parliamentanans, who weie 
driven out by the Royalists ; hut it was sui prised and captuied by 
the former m 1644, after which it lemamed in then possession. 
Tewkesbury was fust mcorpoiated by Elizabeth m 1574, and when 
James I sold the manor to the corporation in 1609 he gianted it 
a new charter with extended privileges This being lost during 
the Civil War, a new charter was gianted by Charles II Between 
1692 and 1698 the town was without a corporation, hut a new 
chaiter was granted by William III , which remained the govern- 
ing chaiter until the passing of the Municipal Act TJntil 1867 
Tewkesbuiy returned two members to the House of Commons , 
fiom 1867 to 1885 it returned one , and m 1885 it became merged 
in the north oi Tewkesbury division of Gloucestei shire. 

Tlie Anmles de Theokesbena (1066-1263) are published in Anmles Monastici, 
edited by H R Luard, 1364 

TEXAS, the largest in area and the eleventh m popula- 
tion of the United States of America, is bounded by the 
Gulf of Mexico on the S E , by Louisiana and Arkansas 
on the E , by Arkansas and the Indian Territory on the 
N, the latter extending north of its northern prolonga- 
tion (the Panhandle), by New Mexico on the W. and N. of 
its western prolongation (the trans-Pecos region), and by 
Mexico on the S.W. Its area in 1880 was 262,290 square 


miles, or one-eleventh (nearly 9 per cent ) of the entire 
aiea of the United States The extreme length is 740 
miles, the breadth 825, and the coast line 400 miles The 
boundaries, as recognized by the United States Govern- 
ment, 1 are — the Gulf of Mexico fiom the Rio Grande to the 
Sabine river, the Sabine river to 32° N. lat , thence the 
meridian of 94° 10' to the Red river of Louisiana, thence 
following that river west to its intersection with the 100th 
meridian, thence north to lat 36° 30', thence west to 103° 

W long , thence south to lat 32°, thence west to its inter- 
section with the Rio Grande, which river constitutes the 
south-western border of the State to the Gulf of Mexico 
The surface features are exceedingly vaned, tlie pi evading ele- Physical 
ments being steppes or treeless plains m the north-west, mountains features 
west of the Pecos river, forests m the east, maishes adjacent to tlie and divi- 
coast, low prairies m the south-east, and a combination of piames sions 
and broken hills, mteispersed with foiest giowth and thickets of 
tall shrubs (chapanal), m the centie These regions aie classified as 
follows (see map below) (1) The coast plain is the dnect geo- 
graphical and geological continuation of the othei States winch 
bolder on the Gulf of Mexico It includes all the countiy east of 
a line concentnc with the coast, diawn fiom Texaikana m the 
noith-east comer of the State to neai Laiedo on the Rio Giande 
The general duection of its slope, m common with that of the lest 
of the State, is from noith-west to south-east Its altitude langes 
up to 500 feet The immediate coast strip is newly made maish- 
land ; west of this and noith of tlie Coloiaao livei aie foiests , and 
to the south of it the country is mostly a plain. (2) The black 
piairie region suc- 
ceeds the coast plain 
on the west Its west- 
ern boidei is sharply 
defined fiom the 
Red river to the Rio 
Grande, beginning 
at Denison, passing 
through or near the 
cities of Sherman, 

Dallas, "Waco, Austin, 
and San Antonio, and 
then deflected west- 
waid to Eagle Pass 
It is a gently undu- 
lating pran le, covered 
with a uch black soil, 
and varies m altitude 

fiom 300 to 700 feet , r . , . . 

(3) The cential region Map showing e eogl ^ 3ucal dlYIS10ns 
extends fiom the black piame legion on tlie east to tlie eastern 
escarpment of the gieat plains on the noitli-west and the trans-Pccos 
mountains on the south-west This is the only region of Texas which 
is not the duect continuation of the physical features of some ad- 
joining political division A gieat vanety of conditions is embiaced 
within its bounds In its noith-eastein part aie two long belts of 
stunted forest (the Oioss Timbeis), extending fiom the Red nvci 
to the Brazos, and separated by a prame 50 miles m width Tins 
is the most fertile poition of the entire region West of this 
sub-i egion and noith of the Colorado is a broken, and country 
(the Coal-measuies), having a sandy, pebbly soil, covered with a 
scattered growth of vegetation West of tins, between tlie 100th 
mendian and the escaipment of the plains, is the gypsum country, 
consisting of the so-called “red beds ” of the western United States, 
accompanied by massive deposits of gypsum and othei salts This 
countiy is much, sculptured by eiosion, and in places resembles the 
“bad lands ” of the upper Missouri countiy There are also exten- 
sive intervals of prame here N ear the centre, m the counties of San 
Saba, Mason, and Llano, is a rough, semi-mountainous aiea of oldei 
foimations The southern half of the cential legion is a broken 
country of white limestone formation, semi-tropical in climate, 
and covered with sciaggy vegetation, its physical features graduat- 
ing into those of noithem Mexico The south-western part is a 
rolling plain, entnely destitute of sti earns Throughout the 

region, at intervals of many miles, low, tiuncated hills ( buttes ) 
occui, representing the lemams of limestone foimations now being 
lapidly eioded. The legion, as a whole, is pooily watered. It is 
best adapted for cattle and sheep laismg, and is the chief locality 
of those industries m Texas The altitude varies fiom 700 to 
2500 feet (4) The plains legion is the poition of the State west 
of the 10lst mendian and north of the thirty -second parallel, 
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1 The State does not lecogmze the South Fork of the Red river 
as the northern boundary, but insists upon the North Fork ; it also 
claims the 100th mendian as laid down upon Mellisli’s map (100 miles 
east of the true mendian) as the eastern bolder of the Panhandle. 
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commonly known as the “Staked Plain” (Llano Estacado). It 1 
is the direct southern continuation and termination of the great 
plains of the North Am erican continent which extend along the 
eastern slope of the Rocky Mountains from British America to the 
Rio Pecos. The eastern edge is well marked hy a steep escarpment, 
which, in consequence of destructive erosion, is constantly receding 
to the westward. The surface is smooth, and utterly devoid of 
forest growth or streams of water. But there are many small 
ponds or lakes, and in the southern part these are saline. The 
soil is light, rich, and porous, and is covered with a good growth of 
grass. Until a few years ago this region was totally unpeopled, 
hut many portions of it are now (1887) used for grazing purposes, 
water being seemed hy means of wells or artificially constructed 
reservoirs. The altitude ranges from 2500 to 4000 feet. (5) The 
trans-Pecos or mountainous region west of the Pecos river is com- 
posed of numerous mountain peaks and ranges, with intervening 
valleys of many miles in width. It is poorly watered, and the 
population outside the immediate Rio Grande valley is very sparse. 
The general level of the country is from 3000 to 5000 feet. 

The rivers are separable into several sub-systems. The Rio 
Grande and the Arkansas, constituting the north and south limits 
of the Texas drainage system, with their respective tributaries, the 
Pecos and the Canadian, originate in a limited district of northern 
New Mexico and Colorado, and ultimately reach the sea at points 
a thousand miles apart. The Canadian and the Pecos have cut 
deep canons through the Llano Estacado. The former continues 
eastward through Indian Territory, and the latter southward, join- 
ing the Rio Grande between 101° and 102° W. long, on the southern 
border of the State. The Rio Grande and the Pecos receive no 
tributaries of importance in Texas, but are constant in their flow. 
The next and most important group comprises the Red, the Brazos, 
and the Colorado, all of which originate along the eastern border 
of the Llano. They traverse similar regions, and have a general 
resemblance in character of sediment, irregularity of flow, velocity, 
and topography of drainage basins. Their brackish water is princi- 
pally derived from the sudden precipitation of rainfall along the 
gypsiferous escarpments of the Llano. Its volume is ordinarily 
small, the flow often ceasing entirely west of the black prairie 
region. There are periodic freshets, however, which suddenly 
swell the volume to enormous proportions. These freshets, laden 
with the rich red loam of the plains, usually reach the lower in- 
habited sections of the State in periods of drought, and are termed 
“red rises." Much of this sediment is deposited upon the flood 
plane of the lower valleys, and by this process the most valuable 
sugar and cotton lands of the coast plain have been built up. 
Another important group consists of the Sabine, the Trinity, the 
San Marcos, the Guadalupe, and the Nueces, most of which have 
tlieir origin near the western border of the black prairie region. 
These streams have a greater volume and are more constant in flow 
than any others, and are usually without deep canons . or wide 
bottoms. Many of them, especially those south of Austin, have 
their origin from large springs situated along the foot of the escarp- 
ment line extending from Austin southwestward. Another sub- 
sidiary system of streams originates iu the narrow Quaternary 
region along the coast, within the district of the greatest rainfall. 
These streams are tidal, and sometimes navigable towards their 
mouths. Most of them are locally known as bayous. In general, 
the rivers of Texas are not adapted for irrigation or navigation. 
Neither do they afford much available water power north of Austin. 

The entire geologic series, with a few exceptions, is represented in 
Texas. The earlier Palaeozoic rocks, including the pre-Cambrian 
(Keweenawian ; A in accompanying geological map), the Pots- 
dam (oo), and the Ordovician (oo), up to the Trenton, underlie the 
State, but are only exposed in two limited districts. The first of 
these is in the counties of Mason, Llano, Burnet, and San Saba 
in the central region ; the other is in the disturbed mountainous 
portion of the trans-Pecos region. The Cambrian was deposited 
horizontally upon the upturned Keweenawian, and the Ordovician 
appears to rest conformably upon the Cambrian (Potsdam) ; but 
there was a continental elevation of the whole region, probably 
commencing at the close of the Trenton epoch, which continued 
until the beginning of the Coal -measure epoch, for the Upper 
Silurian, Devonian, and sub -Carboniferous are absent, and the 
earlier rocks are disturbed. These earlier Palaeozoic sediments 
present no marked stratigraphical or palaeontological differences 
from the same formations throughout the continent, and thus 
show the widely distributed uniformity of conditions which then 
existed. At the commencement of the Carboniferous period, how- 
ever, that marked difference of faunal, lithological, and strati- 
graphical features began which distinguishes the synchronous 
deposits of the later formations of the western and eastern portions 
of the United States. The Texas region has been the transition 
ground, and hence all the geologic deposits, beginning with the 
Carboniferous, have two faces, dependent upon their geographical 
position east or west of 100° W. long., and representing the sedi- 
ments either of interior continental basins or of the waters of the 
Atlantic during alternating periods of submergence and emergence. 


The Carboniferous rocks, and most of the succeeding formations, 
are exposed in two widely separated portions of the State, with 
entirely different lithological and faunal aspects. The mutual re- 
lations of these series have never been traced. The first occurs in 
the central region between 97° and 100° W. long., north of the 
Colorado river, and consists of clays, sandstones, conglomerates, 
limestones, and coal seams of workable thickness. It is the south- 
western prolongation and termination of the Coal-measures of the 



eastern United States. These rocks, although in general similar to 
them, differ in some respects from those of the same formation 
further east, and also exhibit a few resemblances to the strictly 
marine Carboniferous of the Rocky Mountain region (K a ). To the 
other series belongs the trans-Pecos Carboniferous (k 1 ). Although 
this is of the same geologic age as the eastern Coal-measures, it is 
a purely mai’ine deposit of limestones and sandstones, and is barren 
of vegetable remains. It is exposed along the Guadalupe and other 
mountains of the trans- Pecos region, forming the most eastern 
outcrops of the non-coal-bearing Carboniferous of the west. The 
study of the areal distribution and relation of the strata intervening 
between the Carboniferous and the fully-identified Cretaceous in 
Texas has not been begun. The Permian, Triassio, and Jurassic, 
if they exist, have not been clearly diagnosed, although these 
names have been applied to the series of rocks west of the central 
Carboniferous region. The thickness of the sediments belonging 
to these undetermined strata is very great. They are mostly un- 
fossiliferous, and the presence of stratified gypsum and other salts 
indicates that they were laid down in an interior basin cut off from 
oceanic waters and were too highly concentrated for the existence 
of molluscan life. Certain of these deposits, known as “ red beds " 
or “ Jura-Trias ” (jt), extend beneath the Llano Estacado, across 
New Mexico, and into Arizona. The Cretaceous is by far the most 
conspicuous and extensive of the geologic formations of the State. 
It once covered the entire territory, but has been eroded away in 
many places west of the black prairie region, exposing the older 
formations, and is covered to the east of that region by more recent 
deposits. Prom the fact that the lowest member of the series is 
found resting directly upon the pre-Cambrian in Llano county, the 
Carboniferous in Lampasas and the counties northward, the Silurian 
in the trans-Pecos region, and the Jura-Trias beds in the plains 
region, it is evident that its beginning marked a period of conti- 
nental submergence, and that this submergence, from the great 
tVir'.k-nftsa of pelagic sediments in it, was long continued. The 
lowest member of the series, the oldest known of the American 
Cretaceous, is unknown elsewhere in the United States, and its 
peculiar features give individuality to the central region. This 
member (on), which may he called the Texas group, is the equiva- 
lent of the Neocomian of Europe, and many of its fossils are common 
to Europe and America. It is not exposed east of the central region, 
except (probably) in the salines of Louisiana. There was a great 
elevation of this deep-sea formation at its close, as is attested hy the 
shallow water sediments of later groups deposited unconformably 
upon it. The Middle (oo, os 1 ) and the Upper Cretaceous (cs 2 
and cs 1 ) are also well exposed. The black prairie region is under- 
lain by the middle and upper groups of the marine Cretaceous 
characteristic of the other Gulf States and known as the Rotten 
Limestone (cs 1 ) and Ripley (os 1 ) groups. The Cretaceous groups 
of the Rocky Mountain region extend into Texas, and are exposed 
in the trans-Pecos region and along the lower Rio Grande. The 
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Ter tuny formations, so far as recognized, are purely marine, and, 
like the marine Upper Cretaceous of the black piaine region, are 
the direct geogiaphical continuation of the formations of the other 
Gulf States They occupy the coast plain, in bands appioximately 
concentric with the shore of the Gulf of Mexico, and represent 
the sediments of its xecediug waters The alleged occurrence of 
the fresh-water Miocene, the Loup nvei gioup (m), upon the Llano 
Estacado has not been demonstiated Quaternary (q) and other 
leeent alluvial deposits occur along the coast and the upper terraces 
of the three older nvei systems as far west as the eastern border 
of the cential region This is attested by the chaiacter of the de- 
posits, accompanied by well-authenticated remains of the elephant 
and mastodon These Quaternary soils are mostly the redeposited 
detntus of the strata of the eastern escarpment of the Llano 
Estacado, which is earned down by the “red rises ” The surface 
features of the central region are the result of sub-aenal denudation 
The black prame is protected from this destructive eiosive process 
by the tenacious character of its soil , and the coast plain is covered 
by a luxuuant forest growth, and is constantly extending eastward 
by the recession of the shore line The final emergence of the State 
began in Middle Cietaeeous time, and was connected with the same 
movements that brought up the Rocky Mountain system The 
strata of Texas, except the Palaeozoic gioups, are soft, and yield 
readily to disintegration A few eruptive sheets are found m the 
trans-Pecos region and along the lover Rio Giande, being remnants 
of the eastern edge of the great eruptive area of the Rocky Moun- 
tain legion Granitic masses occui, as extrusions fiom the pie- 
Canibnan, m the central and trans-Pecos Palceozoic deposits 
Moun- The eastern langes of the Rocky Mountain system aie deflected 
tains towards the Gulf of Mexico after passing south of 33° N lat , and 
take a south-easterly course thiough Texas into Mexico, the tiend 
of then axes being geneially parallel to the duection of the Rio 
Giande and its principal tributanes The only true mountains m 
Texas aie situated west of the Pecos, with the exception of a few 
foot-hills ( lomitas ) which le- enter the State from Mexico near 
Eagle Pass and follow the liver to an undetermined point below 
Laredo The principal ranges are the Guadalupe, Limpia, Chmali, 
Los Chisos, Oigau, and Franklin Mountains They are composed 
of older locks, m most places , the later formations have been 
washed away, except where protected by eruptive flows The most 
eastern and noithem of these mountains are usually the highest 
Guadalupe Peak is 9000 feet , Limpia Peak and the ciest of the 
Chmalis, fiom 3500 to 8000 feet, Eagle Mountains, 7000, and 
the intervening valleys from 3500 to 5000 feet The low buttes of 
the central region are miscalled mountains upon most maps 
Theie are several well-defined escaipments extending for long 
distances, approximately noith and south The step of the fiist of 
these, fiom Austin to Eagle Pass, is fiom 200 to 500 feet high, and 
is the result of an elevation at the close of the early Cretaceous 
period Near the 100th mendian anothei escarpment occuis, and 
along the eastern and southern bordeis of the Staked Plain still 
another The western part of the coast plain has a few low hills 
The lest of the State has no notable piommences 
Minerals The mmeial resources of Texas have not been mapped or studied, 
and hence the State ranks last m mineral pioducts The tians- 
Pecos region is uch in silver and lead ores , but the State owns the 
mmeial rights of nearly all the land, and has hitherto declined to 
open them to development Only one mine is worked heie Silver 
and gold have also been discovered and mined m Llano and Mason 
counties, but without successful results Gold occurs throughout 
the marine limestones of the lowest (Texas) gioup of the Cretaceous, 
hut not m sufficient quantity for profitable extraction. Rich but 
not abundant copper ores occur m the daft of the gypsum country 
Iron ore is found, m the Teitiary of eastern Texas, and is piofitably 
l educed m a few charcoal furnaces by the aid of convict laboui 
At present these are remote from coal and suitable means of trans- 
portation Magnetic iron ore occurs m the pre Cambrian rocks of 
Mason comity, and leeent analyses show it to he equal m quality to 
the best Swedish ores It is in gieat abundance, hut remote from 
means of tianspoitation and fuel Oies of non (sphsero-sidente) 
occui in. the cential Carboniferous foi matron, hut then commercial 
value is unknown The non-metals occur m great abundance m 
different portions of the State, including salt, gypsum, magnesium 
sulphate, natural cements, kaolin, and other clays The unutilized 
beds of massive gypsum are, with the exception of those of the 
Sahara and the Andes, the purest and most extensive m the woild 
Salt is gathered from lacustral deposits or mined at El Paso, 
Coloiado City, and along the lowei Gulf coast foi local use The 
coals of the cential Carboniferous area have been worked to some 
extent, hut are generally of inferior quality, having fiom 50 to 70 
per cent, of ash Yery recent discoveries of better quality have 
been reported Tertiary fibrous lignite, of light specific giavity, is 
found m great abundance all along the junction of the coast plain 
and black piaine regions It is worked to a small extent, but 
has no commercial value The most important coal area is the 
semi- bituminous lignite belt of the tians- Pecos and lower Rio 
Giande regions, which is the direct geographical continuation of 


the late Cretaceous coals of New Mexico and Colorado It is 
W’oiked at Eagle Pass and Santa Toma, near Laredo The beauti- 
ful marbles and other ornamental stones of the State aie untouched, 
with the exception of the Llano county granite 
The amount and regularity of the lamfall decreases inland, the Climate 
mean annual varying fiom 52 3 inches at Galveston to 13 at El 
Paso m the extreme west and 23 at Mobeetie m the extieme noith 
The subjoined table gives the mean temperature and lamfall of 
certain repi esentative localities — 



The coast plam and the black piaine legions have abundant mn- 
fall for agiicultural purposes It decreases, however, to the west, 
and vanes gieatly m diffeient years, sometimes being ample , but m 
1885-86 it did not aveiage 10 inches The precipitation is also 
very sudden, seldom lasting moie than a few minutes at a tune. 

Only 52 pex cent of the 20 inches of ramfall in the cential legion 
and west of it falls m the agricnltuial season, one-half being m 
summer and the lemamdei m autumn, so that it is equivalent to 
only 15 inches m legions wdieie the lamfall occurs m moie pio- 
pitious seasons This condition is, how'evei, especially favourable 
tor grazing There aie few statistics of the plains region , but the 
rainfall along its eastern escaipment is slightly greatei and more 
legular than that of the central region The tompeiature vanes 
greatly throughout the State, both m extremes and means Eoit 
Ringgold on the lower Rio Giande is the hottest point m the United 
States, except Key West, Fla Its mean temperature is 73 4° Falir ; 
that of El Paso is 63°, and of Mobeetie 54 6° The pievalent winds 
are southedy and south-easteily, and blow constantly acioss the 
State, without -which its summeis would be unendurable The Rio 
Giande valley is not subject to frosts Snow seldom falls south of 
Galveston and Austin In the Panhandle the wmteis arc severe 
The aiboreal flora of Louisiana and Ailcansas extends into noith- Flora, 
eastern Texas, conformable with the coast plain, whcic, immediately 
south of the Colorado nvei the great pine belt of the Atlantic 
and Gulf coasts terminates Thenoia of the gieat plains legion, 
puncipally consisting of nutritious glasses, enters the nortli-westeiu 
poition of the State and extends south to the 32d parallel and east 
to the 101st mendian The peculiar plants of the Rocky Moun- 
tain plateaus penetiate into the tians- Pecos region, while the 
north Mexican flora is found along the Rio Grande. The cential 
region is a transition giound where these floras find lopresentation 
generally in deteuoiated and dwarfed species In the coast plain 
occui the long and shoit leaf pine, with many species of oak and 
hickory The black piaine region is destitute of trees, except 
scatteied individuals of live oak and the mcsquite bush ( Prosopis 
glandulosa ) The bioad river valleys of this legion, however, aie 
well-timbeied with pecan, cypress, cottonwood, and soveral species 
o t oak, and have a vigoious giowth of smaller shiubs West of the 
black prame region the dwaifed, stunted tiees are of little value 
except for fuel The liver valleys have the same character of trees 
as fuither east, hut the rocky highlands are covered -with sciaggy 
hushes (chapanal) of oak, jumper, and cedar The summits of 
the Guadalupe and Limpia langes, m the tians-Pecos region, are 
clothed with forests of the yellow (Finns ponderosci), flexible (P. 
fiexilis), and nut pine (P eduhi), all of which attain gieat size 
Many smaller trees glow on these mountains The valleys and 
several of the ranges m the last-named region, howevei, are desti- 
tute of tiees The entire Rio Grande valley, from El Paso to 
Ei ownsville, grows many species of cactus and other prickly, con- 
aceous shiubs The grasses of the State are especially numeious m 
species, and aie found most luxuriantly on the prames of the lower 
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coast, the central, and the plains regions The lumber supply of 
the State comes entirely fiom the east Texas pme forests The 
cedar, jumpei, and mesquite aie only utilized foi fuel and fencing 
Fauna The black bear (Utsus amencanus), panther (Felis concoloi ), 
and lynx ( Felxs t ufa) aie common to all parts of the State The 
bison, wild horse, prongbuck ( Antilocapia amencana), coj'ote 
{Cams latians ), giey wolf (C lupus), eastern piame dog ( Cynomys 
ludoucianus), and the lessei Mammalia of the gieat Rocky Moun- 
tain plains constitute the fauna of the north- western part of the 
State, leaching into the western pait of the cential region Then 
southern limit is approximately the 31st paiallel The highest 
langes of the tians- Pecos region possess the unique avian and 
mammalian fauna of the Rocky Mountains, including the bhick- 
taded oi mule deer (Cariacus macrotis) and Rocky Mountain sheep, 
with a few Mexican species The lower valleys have a mingling 
of the Mexican, Rocky Mountain, and great plain faunas Along 
the valley of the Rio Grande, and extending northward m places, 
the subtiopieal fauna is Mexican, including the peccary ( JDicotyles 
torquatus), armadillo ( Dasypus peba ), jaguar (Fehs onca), ancl 
ocelot (Fehs pardahs ) Among the birds are the scissoi-tad 

( Milvulus fmficatus), Mexican eagle ( Polybarus elm m ay), cha- 
parral cock ( Geococcyx viaticus), and numerous other unique foims 
The fauna of the humid wooded coast plain is the south-western 
continuation and termination of that of the South Atlantic and 
Gulf States, with slight variations, and includes the Virginia deer 
(Cariacus leuourus), raccoon ( Piacyon lotor), opossum (Ihdalphys 
virgimana), alligator, &c. The black prame region limits the last 
named fauna on the west, except in its wooded river bottoms The 
central legion possesses i epresentatives of the great plains, Rocky 
Mountain, Mexican, and Louisiana faunas, but none of them cross 
it into othei legions It is atiue tiansitional mound of most of the 
faunas of all tempeiate North America, east of the Pacific slope 
Popula- The total population in. 1880 was 1,591,749 (837,840 males and 
tion, 753,909 females), and m 1887 it was estimated to have nsen to 
2,415,000, giving 9 2 inhabitants to the square mile Of the 
population m 1880 1,477,133 weie natives of the United States and 
114,616 foreign born There weie 393,384 Negroes, 136 Chinese, 
992 Indians, and 43,000 civilized aborigines (Mexicans) Of the 
entire population 522,133 peisons were engaged m occupations as 
follows — m agucultuie (including stock-raising), 359,317 (68 8 pei 
cent ) , m law, medicine, and other professions, 97,651 (18 7 per 
cent), in tiado and transportation, 34,909 (6 7 per cent), m 
manufactunng and mining, 30,346 (5 8 pei cent) At the same 
date there were 3153 pnsoners, 2276 idiots, 1564 insane, 533 paupeis, 
1375 blind, and 771 deaf 13 9 per cent of the native whites, 24 7 
of the foreigners, and 75 4 of the Negroes— or 29 7 per cent of the 
entire population — were unable to read or write The population 
of Texas has increased moie lapidly than that of any State m the 
Union except Kansas The following table shows the increase for 
the past few decades — 
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25 

136 

300 

212,592 

604,215 

818,579 

1,591,749 

2,415,000 

184 2 
314 

94 4 
94 4 


The population of the principal cities, accoidmg to the U S census 
of 1880 and tiustwoithy estimates m 1886, was as follows — 



1880 

18St> 


1880 

1886 

Galveston 

San Antonio 

Dallas 

Houston 

22,218 

20,550 

10,358 

16,513 

30.000 

35.000 

32.000 

23.000 

Austin 

Fort Worth 

Waeo 

Denison 

11,013 

6,663 

7,295 

3,975 

23.000 

25.000 

20.000 
12,000 


84 per cent of the total population of the State is found east of the 
cential region — the black piame region (noithern half) being the 
most densely populated, and the coast plain next Between 1880 
and 1887 there was a large flow of population into the trans-Pecos 
and plains regions, and during the last two years mentioned a 
decrease m the central legion. The population consists princi- 
pally of white natives of the southern United States, except in the 
counties of Biazos, Port Bend, Harrison, Marion, Mooie, and 
"Washington, where it is of Negro race , in the counties of Payette, 
Colorado, Guadalupe, Comal, ancl Gillespie, where it is German ; 
and along the Rio Grande, where it is Mexican 
Agricul- Of the United States Texas now ranks first m the production of 
ture cotton and cattle, second in sugar, sheep, mules, and horses, eighth 
m rice and pigs The eastern third of the State, containing 80 
per cent of the entire population, is agricultural , the lemamdei 
is pastoral. The chief ciops are cotton and Indian com ; wheat is 
grown m the northern part of the black prairie and eastern pait 
of the central legions, sugar m the lower bottom lands of the Biazos 
and the Colorado, rice on the coast The chief vegetable products for 
1880 were— -cotton, 805,284 bales , Indian com, 29,065,172 bushels , 


wheat, 2,567,737 , oats, 4,893,359 , sweet potatoes, 1,460,079, Irish 
potatoes, 228,832, bailey, 72,786, rye, 25,399 , sugar, 4951 hogs- 
heads, molasses, 810,605 gallons, hay, 59,699 tons , tobacco, 221,283 
pounds , lice, 62,152 pounds , oicbaid products, to the value of 
$876,844 The total value of these products was $63,076,311 
Since 1882 the quantity of cotton produced annually has exceeded 
2,000,000 hales, of 500 pounds each In 1880 there were 174,184 
farms m the State, with an aggiegate of 12,650,314 acies of lm- 
pioved land The faims aie usually of laige size, and gaiden, 
oichard, and dairy pioducts are entirely seeondaiy to plantation 
ciops The southern pait of the coast plain and the lest of the 
State west of the black prame region aie peculiarly adapted to 
pastoial pui suits, which are entirely sepaiated from agricultural, 
the cattio and sheep being allowed to loam at large, or enclosed 
m enormous pastilles, where they subsist without other food oi 
sheltei than nature affords In 1880 there were in the State — 
4,084,605 cattle, 2,411,633 sheep, 1,950,371 pigs, 805,606 hoises, 
and 132,447 mules and asses The sheep walks are more particu- 
larly confined to the southern half of the cential region, including 
the low ei Rio Grande valley 

The expoits aie cotton, wool, and hides, most of which aie Coin- 
shipped fiom Galveston or sent overland by lad The chief mi- merce 
poits aie manufactiued articles used in the State, also coal and 
lailway matenal Apait fiom a small retail tiade along the boidei, 
there aie no exports to the adjoining States The pnncipal seaport 
and commercial city is Galveston The mileage m railways has 
increased from 1048 in 1872 to 5974 m 1882, and to 7034 m 1886 

The founders of the State made liberal provision, by grants of Educa- 
land and revenue, foi public education, but then intentions have tion 
not been earned out by subsequent legislation Texas occupies the 
anomalous position of having the best school fund and the pooiest 
school system m the United States The public fiee school system 
pioper consists of two normal schools for the preparation of 
teacheis and numeious distnet schools, open foi foul months m 
the yeai In most of the cities the State fund is supplemented by 
local taxation, and excellent schools aie maintained In 1886 
there weie 489,795 children within school age, and the cost of the 
maintenance of the whole system was $2,362,226 Theie aie no 
schools for secondary education, except the high schools of a few 
cities The State university is at Austin , it is abundantly endowed 
with lands, but does not receive the full benefit of its reienues 
Tlieie is also a State agricultural and mechanical college, hut 
technical training is made seeondaiy 

The State government differs somewhat from those of the rest of Admmis- 
the Union, owing to the fact that it has had to adapt itself to the tration 
administration of the great public domain, by which most of the 
public institutions are supported and w orks of internal improvement 
accomplished, and because much of the attention of tbe Govern- 
ment has been necessauly diverted to the piotection of its exten- 
sive frontiei The executive government consists of a govemoi, 
comptroller, treasuier, commissioner of the general land office, and 
superintendent of education, elected biennially, with an attorney- 
general and a secietaiy of state, appointed by the governor The 
judiciary consists of two comts ot final appeal, one for criminal, 
the other for civil business, foity itinerant higher courts for the 
trial of penal offences and civil suits , couits for misdemeanours 
and minor civil cases m each county; and lnnumeiable justices’ 
couits for fiist healings The legislature consists of 32 senatois 
elected foi four years, and 115 members of the house of representa- 
tives elected foi two yeais It is restucted by the constitution to 
biennial sessions of ninety days each The State is divided into 
thirteen congressional and foity judicial election distucts It is 
also divided into 232 counties, 75 of which have no population, or 
insufficient population to be organized Each county is divided 
into four commission ei s’ precincts and a varying number of school, 
election, and justices’ precincts The State has always maintained 
a corps of troops, formerly for protection against Indians, but now 
foi preserving order m the unorganized counties It has institu- 
tions for the blind, deaf and dumb, and insane The prison 
system is far superior to that of the other southern States, hut 
still very imperfect The bonded debt of the State on 1st Januaiy 
1887 was $4,237,780, and its taxable wealth $600,000,000. The 
aggregate debt of all the counties and cities was $7,000,000 The 
homestead and exemption laws are unusually liberal to the debtoi 

The upper Rio Grande valley was visited m 1580-83 by the History. 
Spaniards, who established missions among the settled Indians 
near El Paso and Santa Ee The first white settlement was made 
by La Salle at Lavaca, on the coast, m 1685 The country was in- 
habited by Indians of various tribes, both savage and agucultural, 
most of whom are now extinct, except the so-called “Mexican” 
population of the Rio Giande From 1583 to 1794 many missions 
were established by Roman Catholic missionaries among the Indian*, 
whe were completely alienated from their original language, leli- 
gion, domestic habits, and tubal relations. After the purchase of 
Louisiana fiom the French m 1803 Anglo-American adventurers 
began to cross into Texas from the United States In 1821, when 
Mexico threw off the Spanish yoke, Texas and Coahuila constituted 
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a state of the republic It was shortly aftei this that the hist 
American colonists were permitted, to enter the temtory unclei 
Government patronage Within ten years over 20,000 had settled 
between the Sabine and the Colorado In 1830 the Mexican 
Government placed them under military l ule, fiom which, with 
accompanying impositions, ongmated the war of Texan Independ- 
ence The Anglo- Americans weie assisted by volunteers from the 
United States, and the wai was terminated by the defeat of the 
Mexicans under Geneial Santa Anna at San Jacinto, 21st Apiil 1836 
From 1837 to 1845 Texas was an independent republic. It was 
a dmi tted to the United States on 29th December 1845, in spite of 
the piotests of Mexico, and a w r ai with that country immediately 
ensued The new State sold to the United States Govei iment foi 
§10,000,000 all the temtory west and noith of the present bound- 
aries between the headwaters of the Rio Grande and the Arkansas 
But it reserved the control and disposal of the public lands within 
its bordeis, which have proved a magnificent source of revenue, and 
also the right to divide into five states, should futuie growth and 
development justify it By a small majouty the State seceded 
from the Union m 1861 In 1868 a new constitution was adopted, 
and the State readmitted into the Union In 1874 the Kiowa and 
Comanche Indians, who had pi evented the settlement of the central 
and plains regions from the earliest times, weie subjugated 

See Hill, Geolog Knowledge of Texas (18S7)— Bull 44, U 8 Geolog Suney , 
Geological Map of the United States, by C H Hitchcock, Report on cotton 
production, Tenth U S Census, by Dr R H loughndge, forestry Repot ts, 
Tenth U S Census , Mexican Boundary Survey, vol i , Proceedings of Boundary 
Commission, Austin, 1886 , Trans of Academy of Sciences, St Louis, vols i and. 
n (Dr Shumard), Thrall, History of Texas , Kendall, Santa Be Expedition, 
Spaight, Resout ces, &c , of Texas, Austin, 1S82 , Boemer, Xreidebildungen von 
Texas, 1852 , Walcott, Cambrian Faunas of N America^- Bull 80, U S Geolog 
Survey, Hill, “Topogr and Geol of Cross Timbers of Texas," in Artier Journ 
Sci , April 18S7 , Calie, Zoolog Position of Texas , Marcy, Exploration of Red 
River, Report of the TJ S Mexican Bonndaiy Survey , Havard, Report on the 
flora of w est and south Texas , and U S explorations for a route foi a Pacific 
Bailii ay (B T H ) 

TEXTILES 1 This word is applied to all fabrics which 
are woven m a loom, of whatever material they may be 
made, and whether the woven stuff be plain or figured 
The simplest and earliest process of weaving was managed 
Method thus The ground of the future stuff was formed by a 
of wear- number of parallel strings called the warp, having their 
mg upper ends attached to a horizontal beam and drawn taut 
by weights hung from their lower ends In the early 
Greek loom each warp thread had a separate weight (see 
fig 1) On the number of the warp strings the fineness 
and width of the stuff depended The stimgs of the weft 
were interlaced at right angles to those of the warp, and 
the combination of the two formed the woven stuff or web 
The weft was so called from its being “wafted ”m and out 
of the warp , it is also often called the woof though more 
correctly the woof is the same as the web or finished stuff 
The threads of the weft were wound round a sort of bobbin 
on a pivot which was made to revolve inside a hollow 
boat-shaped piece of wood pointed at both ends so as to 
pass easily between the threads of the warp This is 
called the shuttle The thread passed out through a hole 
in the side of the shuttle, the inner pivot revolving as the 
thread was delivered between the stnngs of the warp In 
order to make the weft interlace m the warp some of the 
upright strings were pulled forward out of the general 
plane m which the warp hung, this was done in the 
simplest way by a reed, which divided the threads into 
two sets called leaves and thus formed an opening called 
the shred , through which the shuttle could pass, as shown 
in fig 1. Another way, applicable to more complicated 
ornamental weaving, was to have a series of thieads attached 
to the warp at right angles, so that the weaver could pull 
any of the warp threads away from the rest, thus allowing 
the shuttle to pass in front of or behind any special waip 
strings. By a very simple mechanical contrivance these 
threads were worked by a foot treadle, thus leaving the 
weaver’s hands free to manage the shuttle 2 In the 

1 This article deals mainly with the history of the textile art ; for 
practical information as to modern processes, see Weaving , see also 
Embboideey, vol vui. p 160 sq. 

2 These dividing sticks are called m French “batons a deux”, m 
the simplest kind of weaving only one is required The use of 
treadles and “ spring staves ” is more applicable to the low loom, in 
which the warp is strained in a horizontal position. 


simplest sort of weaving first one and then the other half 
of the warp threads were pulled forward, and so a plam 
regularly interlaced stuff was woven. The next stage was 
to make a cloth with coloured stripes, by using success- 
ively two shuttles containing different-coloured threads 
In a chequered cloth the warp was made of two-coloured 
threads stretched m successive bands, and the cross stripes 
of the weft were woven m by the two shuttles To form 
a more complicated pattern the weft must not cross the 
warp alternately the design is formed by either the warp 
or the weft predominating on the surface m certain places 
In all cases each thread of the weft must be driven home 
to its place after each stroke of the shuttle In the 
earliest times this was done by beating the weft with a 
wooden sword-shaped implement 3 introduced between the 
strings of the warp, but later a heavy comb-shaped tool 
was used, 4 the teeth of which passed between the warp 
and drove home at one blow a longer length of the weft 
An upright loom such as has been described is shown 
clearly m some of the wall paintings from Thebes, dating 
about 1600 B c. and m other eailier ones from Bem-Hasan 
A very similar loom is represented on a Greek vase of 
the 5th century b o , with a picture of Penelope and the 
nevei-fimshed piece of stuff (see fig 1) In this interesting 



Fig I — Penelope’s loom, fiom a Greek vase of the 5tli centuiy b o 
The standing figuie is that of Telemaclius 5 


painting the upper band has simple geometrical ornaments, Looms, 
such as occur on archaic Greek vases; the next has figures 
of winged men and gryphons. This sort of loom is still 
used m Scandinavian countries for tapestry 6 Another 
form has the warp threads stretched, not upright, but 
horizontally, — an arrangement which is more convenient 
for working treadles These two forms are called m 
French “la haute lisse”and “la basse lisse,” — the high 
aud the low loom The general principle is the same m 
both Fig 2 shows a simple form of the “basse lisse,” 
such as was used throughout the Middle Ages, except in 
Iceland and m Scandinavia 7 The clay whorls, or pierced 
cones, decorated with simple painting, which have been 
found m countless numbers on the sites of Troy, My cense, 
and other prehistoric cities, were probably used to strain 
the thread as it was being spun on the distaff. 8 Other 

8 Lat sjpatha i Lat. joecten , modem English, batten or lay. 

5 See Mon Inst Arch Horn , vol ix pi 42 

6 See the modern Faroese loom figured by 'W'orsaae, A fbildnvnger 
fra det k Museum for JVordiske Oldsager, Copenhagen, 1854, p. 123 

7 A fresco by Pmtnncchio — 911 in the National Gallery, London— 
has a careful representation of the medieval low loom , the subject 
is the return of Ulysses to Penelope 

8 Dr Schliemann found 22,000 in the plains of Troy alone 
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heavier ones were employed to stretch the strings of the 
warp ; this method must have heen very inconvenient, 
as the whole warp could swing to and fro. A very 
obvious improvement, introduced in some countries at 
an early date, was to have a second beam, round 
which the lower ends of the warp could be wound. 


In Scandinavian 
countries the use 
of weights con- 
tinued till modern 
times. In the fate- 
loom of the sagas 
these weights are 
heroes 5 skulls, while 
the shuttle is a 
sword. 

?ve- Some simple 

listoric. f orm 0 f weaving 
seems to have been 
practised by pre- 
historic man at a 
very early stage of 
development. Fig. 
3 shows an ex- 
ample of coarse 
flaxen stuff from 
the lake -dwellings 
of Switzerland, 
dating from the 



Fig. 2. — Mediseval low-warp loom, from a cut 
by J ost Amman ; middle of the 16th century. 


Stone Age. Wool appears to have been the first sub- 
stance used, as no skill is required to prepare it for spin- 
ning. Weaving was speci- “ ' 

ally the duty of women, ' 
and even in the Middle 
Ages in Europe it was, in 
some countries, considered 
a specially feminine em- 
ployment. 1 An early Chris- 
tian sarcophagus in the 
Lateran has a symbolical 
relief representing God 
condemning the future 
world to labour, — tillage 
for the man and weaving 
for the woman : — He gives 
ears of corn to Adam and 
a sheep to Eve. 3 - —Prehistoric (Stone Age) flaxen 

i • 4 . T 7 i i • stuff, from a lake-dwelling in 

Indent The Egyptians were Swit ’ zerland> 

Egyptian. f ame d for the beauty of 

their woven stuffs, and almost incredible stories are related 
of the fineness of their linen, such as a pallium sent by 
King Amasis to the Spartans, which, Herodotus (iii. 47) 
says, was made of yarn containing no less than 360 threads; 
the figures woven on this were partly of cotton and partly of 
gold thread. Herodotus also mentions a wonderful pallium 
sent by the same king to the shrine of Athene at Lindus. 
Few examples of the fine and richly ornamented sorts of 
Egyptian stuffs now exist, though we have immense quan- 
tities of the coarse linen in which mummies were wrapped. 
This, though coarse, is closely woven, and usually has in 
every inch many more threads to the warp than to the 
weft. 2 A few fragments of Egyptian cloth of the XYIIIth 
Dynasty have been found with a border of coloured bands, 
the blue of which is indigo and the red extract of Kerm.es 


1 In the time of St Louis (13tli century) in France some sorts of 

weaving, such as ‘ ‘ tapisserie Saracenois,” were done only by men. 

8 Some existing specimens have in each inch 152 threads in the 

warp and 70 in the weft j in modern stuffs the proportion is the other 

way. A coarsely woven piece of Egyptian stuff in the British Museum 

has a border with a man swimming, supported by a float. 


(q.v.). In Egypt linen was specially employed for religious 
purposes, such as priestly and royal vestments, because it 
harbours dirt less than wool or cotton, which were also 
worn by the Egyptians, and it was used to bandage 
mummies, because it was thought not to engender worms. 

Though priests were allowed to wear outer garments of 
wool, they were obliged to put them off before entering 
a sacred place. 

The Phoenicians were celebrated for their weaving, as Phceni- 
for their skill in other arts. Their purple linen, dyed cian - 
with the murex, was specially valued; Tyre and Sidon 
were the chief places where this was made. Babylon, 
Carthage, Sardis, Miletus, and Alexandria were all famous 
seats of textile manufacture in the time of Herodotus. 

Though no specimens of Assyrian textiles remain, some Assyrian, 
notion of their richness of ornament and the styles of 
their patterns may be gained from the minute representa- 
tions of rich dresses worn by kings and other important 
personages in the sculptured wall-reliefs from Nineveh 
which are now in the British Museum. 3 The stuffs worn 
by Asur-banipal are most elaborate in design, being covered 
with delicate geometrical patterns and diapers, with bor- 
ders of lotus and other flowers treated with great decora- 
tive skill. A large marble slab from the same palace is 
covered with an elaborate textile pattern in low relief, 
and is evidently a faithful copy of an Assyrian carpet. 

Still more magnificent stuffs are represented as being 
worn by Assyrian captives on the enamelled wall-tiles from 
Kameses II.’s palace (14th century b.c.) at Tel al-Yahiidlya 
(see Pottery, vol. xix. p, 603) ; the woven patterns are 
most minutely reproduced in their different colours, and 
the design, special to Assyria, of the sacred tree between 
two guardian beasts, is clearly represented, though on the 
most minute scale. 

Our knowledge of Greek textiles, in the almost com- Greek, 
plete absence of any existing specimens, 4 is chiefly de- 
rived from the descriptions of various classical authors. 

One indication of -the patterns commonly used at an early 
period is given by the designs on much of the archaic 
Greek pottery, which clearly has ornament derived from 
textile sources. Yol. xix. p. 607, fig. 16, shows examples 
of these ; simple bands, chequers, and zigzags would natu- 
rally be the first steps towards more elaborate patterns. 

Again, recent excavations at Orchomenus and Tiryns have 
brought to light examples of ceiling and wall decoration 
the motives of which are obviously derived from textile 
patterns. A stone ceiling at Orchomenus has in relief a 
carpet-like pattern, and the painted wall-stucco of the 
Tiryns palace has many varieties of coarse but effective 
textile ornament. The poems of Homer are full of descrip- 
tions of woven stuffs of the most magnificent materials 
and design, used both for dresses 6 and for tapestry hang- 
ings. 6 In later times the most important examples of 
rich woven work of which we have any record were certain 
peploi made to cover or shade the statues of the deities 

3 A very magnificent royal dress, with woven patterns of deities, 
kings, animals, and the sacred tree, much resembling those on the 
metal howls of Assyria, is figured by Layaxd, Monuments of Assyria, 
series i, pi. ix. 

* One remarkable example of tapestry from a tomb in the Crimea 
is supposed by Stephani to date from the 4th century b. c. ; see 
Comp. Rend. Com. Arch., 1878-79, p. 40, pi. v. 

8 II., iii. 125, viii. 288, ix. 200, x. 156, xiv. 178, xxii. 440; Od., 
ii. 93, x. 220, xiv. 61, and many passages in hooks xviii. to xx. 

Homer describes (Od., xix. 225-235) a cloth of purple wool with a 
hunting scene in gold thread, woven by Penelope for Ulysses. 

« II., xvi. 224, xxiv, 230, 645 ; Od., iv. 124, 298, vii. 337. Many 
Greek vases, especially those with black figures and incised lines, have 
representations of rich woven dresses, — e.g., an amphora in the Vatican 
with Achilles and Ajax playing at a game like draughts, c. 460 B.c. 

A rather later vase in the British Museum' has a fine figure of Demeter 
clad in a pallium covered with figures of chariots and winged men 
I and horses. 
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at Athens, Olympia, Delphi, and other famous shunes 1 
Euripides {Ion, 1141-1162) gives a glowing description 
of a peplos which belonged to the temple of Apollo at 
Delphi, on which was depicted the firmament of heaven, 
with Apollo Helios m his chariot, surrounded by the chief 
stais and constellations At Athens a new peplos, orna- 
mented with the battle of the gods and the giants, was 
woven for the gold and ivory statue of Athene in the 
Parthenon every fifth year, and was solemnly carried m 
procession at the greater Panathencea Similarly at Olym- 
pia a new peplos was woven by sixteen women, and dis- 
played every fifth year at the Olympian games m honour 
of Hera. It appeals probable that these magnificent 
peploi were not used as garments, which would have partly 
concealed the splendour of Phidias’s gold and lvoiy statues, 
but were suspended over them like a mediaeval baldacchmo 
Very possibly, however, most of the elaborate work on them 
was embroidery done by the needle, and not loom or tex- 
tile woik 

The Romans under the late republic and the empire 
possessed immense stores of the most magnificent textiles 
of every description, such as the splendid collection of 
tapestry which Rome inherited along with the other art 
treasures of Attains II. of Pergamum (2d cent bo) A very 
costly cloth of gold was called by the Romans “ attalica,” 
after Attalus The C Cestius who died about the middle 
of the 1st century B c , and who is buried m the existing 
pyramid m Rome, left orders in his will that his body 
was to be wrapped m certain attalica , but, as this was 
forbidden by a sumptuary law, his heirs sold the gold stuff 
and with the proceeds had two colossal bronze statues 
made, which were set outside the tomb The feet of 
one of these have been found with an inscribed pedestal 
recording the above-mentioned facts The size of the 
statue shows that the attalica must have been worth a 
very great sum Examples of laige prices given by Romans 
for woven stuffs are recorded by Plmy {UN, vin 48) 
Metellus Scipio bought some hangings from Babylon for 
800,000 sesterces, and other similar stuffs weie bought by 
Hero for four millions of sesterces (about i>3360) Costly 
tapestry from Babylon is mentioned by Plautus {Stick , II , 
li 54), Slims Italicus (xiv. 658), and Martial (xiv 150) 
Yirgil {Geor , ni. 25) mentions woven tapestries with figures 
of Britons being used at theatrical shows . “ Purpurea 
mtexti tollant aulsea Britanm ” Other tapestries with 
scenes from the story of Theseus aud Ariadne are mentioned 
by Catullus (Aigon , xlvi 267) 2 On a very remarkable 
example of late Roman stuff found at Sitten (Sion) m 
Switzerland is woven a graceful figure of a nymph seated 
on a sea-monster, among scroll-work of foliated ornament, 
purely classical m design 3 A large quantity of very remark- 
able woven stuffs has recently been found in tombs at 
Ekhmm (Panopolis) in Middle Egypt More than 300 pieces 
have been bought for the South Kensington Museum They 
are of various dates, apparently ranging from the 4th to 
the 6th or 7th century a d The eailiest are of purely 
classical style some have badly designed but very de- 
corative figures of pagan deities, with their names m Greek 
— e g. Hermes and Apollo , others have figures driving 
chariots drawn by two centaurs, or marine gods, or long 
bands of animals — beats, lions, stags, ducks, and many 
others These are used to decorate linen tunics or pieces 
of stuff about 2 feet square The later examples appear 
to be Coptic vestments of various shapes, and are decor- 

1 See De Ronchaud, Le P'eplos & Athene, Paris, 1872, and La 
Tapissene, Paris, 1885 The treasuries of most Greek temples appear 
to have contained large stores of rich woven stuffs 

2 See also Hor., Sat, n 6, 102-6 , Omd, Metam , vi. : and Lucr , 
iv 1026 

3 This fragment is illustrated by Muntz, La Tapissene. Pans, 
1882, p 53 


ated with rude figures of St George and other Oriental 
saints, each with a nimbus These ornaments are done by 
true tapestry weaving, the weft pattern being m brilliantly 
coloured wools on a flaxen waip In some cases the 
colours, especially the magnificent reds and blues, aie as 
bright as if they were new Though m all cases the figure 
drawing is rude, the decoiative value is very great 

From the 6th to the 13th century Byzantium became Ryzai 
the capital of all the industrial aits, and m none is its tme 
influence more obvious than m that of weaving There 
the arts of ancient Greece and of old Rome met and were 
fused with the artistic notions of ancient Egypt, Assyria, 
Persia, and Asia Minor, and this combination produced a 
fresh and very active ait spirit, which for many centuries 
dominated the whole civilized world As regards weaving, 
this new development was strengthened by the introduc- 
tion of silk into Europe in. the reign of Justinian, and 
many specimens of early silk fabrics have lasted down to 
the present time, partly through their being safe against 
moths The silken stuffs found m the tombs of Charle- 
magne and other kings, though peihaps not themselves as 
early as the 6th century, show one class of design used m 
Byzantium m the time of Justinian Some of these com- 
bine the figure-subjects of ancient Rome with the strongei 
decorative beauty of the East Chariot races m the circus, 
consuls and emperors enthroned m state, gladiatorial fights 
with lions, and other classical subjects occui, arranged m 
medallions or wreaths, set m close lows, so as to fill up 
the ground Again, mixed with these classical scenes are 
designs of purely Assyrian origin, such as the sacred tree 
between two guardian beasts, closely resembling the designs 
of 2000 b o The manufacture of these rich fabrics was 
carried on, not only m Byzantium, but also m many 
towns of Greece proper, such as Athens, Thebes, and 
Corinth, all of | 
which were spe- f i 
cially famed for 
their silk textiles 
During the 
time, the 6th to \ 
the 12th century, | 

Baghdad, Damas- 
cus, Ispahan, and ^ 
many other towns A] 
m Persia and Syria F" 
were producing ? 
woven stuffs of the j 
richest materials | 
and designs, names ? 
of reigning caliphs | 
are sometimes \ 
mingled with Ar- 1 
able sentences from I 
the Koran and | 
other sacred books, | 
which are intro- 1 
duced freelyamong * 
the intricate pat- 
terns with the most 
richly decorative effect. By this means some existing speci- 
mens of the 8th to the 10th century can be dated. Pig 4 
shows a 16th-century example of the finest Persian damask 
in silk and gold, — a masterpiece of textile design 

According to the usual story, Roger of Sicily, who in Sicilia 
1147 made a successful laid on the shores of Attica and 
took Athens, Thebes, and Corinth, carried off as prisoneis 
a number of Greek weavers, whom he settled at Palermo 
and made the founders of the royal factory for silk weav- 
ing This story is doubtful, for the Saracenic inhabitants 
of Sicily had apparently been producing fine silken stuffs 



A Persia 


Fig 4 — Persian damask m silk and gold. 
(South Kensington Museum ) 
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long before the 12th century. In part, however, the 
story may be true ; certainly an impetus was given to the 
weaving industry of Palermo in the 12th century, and for 
about two centuries Sicily became the chief seat in Europe 
for the production of the finest woven stuffs. A large 
number of examples of these beautiful fabrics still exist, 
showing an immense variety of designs, all of which are 
imagined with the highest decorative skill, — perfect master- 
pieces of textile art, combining freedom of invention and 
grace of drawing with that slight amount of mechanical 
stiffness which is specially suited to the requirements of 
the loom. One of the earliest existing specimens, which 
shows the existence of the fabrique before the time of 
Roger I., is a piece of silk stuff in which the body of St 
Cuthbert at Durham was wrapped when his relics were 
translated in 1104; this was found at the opening of his 
grave in 1827, and is now preserved in Durham cathedral 
library. The figures woven on it show an interesting com- 
bination of Western and Oriental art. Birds and conven- 
tional ornaments of purely Eastern style are mingled with 
designs taken from late Roman mosaics, — the whole 
being blended with great skill into a highly decorative 
pattern. 1 The Sicilian silks of the 12th to the 14th cen- 
tury were mostly used for ecclesiastical vestments, altar 
frontals, and the like ; and the fact that examples have 
survived in almost all countries of Europe shows how im- 
portant and far-reaching a trade in them must once have 
been carried on. The favourite designs were the sun 
breaking through a cloud from whence rays of light are 
issuing, or conventionally treated ships, fountains, islands, 
castles, and an immense variety of birds and beasts, such 
as swans, mallards, eagles, lions, cheetahs, hounds, giraffes, 
antelopes, and others. Some specimens have siren-like 
female forms, with floating hair, casting nets, leaning down 
from palm trees, or issuing from shells. Others, rather 
later in style, have 
winged angel -like 
figures. In many 
cases the Assyrian 
sacred tree and its 
guardian beasts oc- 
cur, and very fre- 
quently borders 
with sham Arabic 
letters are intro- 
duced, — a survival 
of the time when 
real sentences were 
woven into the fab- 
rics of Persia and 
Egypt, probably in- 
tended as a visible 
sign that the stuff 
was the genuine 
product of Sara- 
cenic looms. All 
these are perfect 
masterpieces of tex- ^ IG - 5. — Sicilian silk stuff of the 13th century, 
tile art, and have in St Mary’s church, Dantzic. 

never since been rivalled either in beauty of design or in 
skilful use of gold and colours. Fig. 5 shows a character- 
istic example ; another copied from a painting is given 
under Mitral Decoration, vol. xvii. p. 46, fig. 15. 

In the 14th century the chief centre of fine silk weaving 
was transferred from Palermo to Lucca, Florence, Milan, 
"Venice, and other towns in northern Italy, and a different 
class of design, less rich in fancy, but scarcely less beautiful 
in effect, came into vogue. The designs of these 14th and 



1 See Raine, Saint Cuthbert, Durham, 1828, plate iv. ; in his text 
the author is wholly wrong as to the provenance of these stuffs. 


15th century textiles were chiefly conventional adaptations 
of natural foliage and flowers, arranged with great beauty of 
line and wealth of de- f' 
corative effect; among 
the most beautiful is 
scroll-work of vines 
with graceful curving 
lines of leaf and ten- 
dril. An extremely 
rich design, largely 
employed throughout 
the 15 th century, was 
made from the arti- 
choke plant, 2 and was 
especially used for the 
rich “ cut ” velvets of 
Genoa, Florence, and 
Venice, in which the 
pattern is formed in 
relief by pile raised 
above pile, mixed with 
gold 3 (see fig. 6 and 
vol. xvii. p. 46, fig. 

14). At this time 
Venice contained a 
large number of Ori- 
ental craftsmen. in all FiaTth^ Genoese or’ Florentine velveTof" 
the industrial arts, sillc and. gold ; loth, century, 

and very beautiful stuffs were woven there with designs 
of mingled Oriental and Italian style, — probably the work 
of Mohammedan weavers (see fig. 7). 




Fig. 7. — Silk stuff of Oriental design, woven at Venice in the 15th 
century. (South Kensington Museum. ) 

In all these Oriental, Sicilian, and early Italian stuffs Gold 
gold thread is used in a very lavish and effective way. It thread, 
was made very skilfully, the richest effect being produced 
with little metal by thickly gilding fine vellum skins with 
gold leaf ; the vellum was then cut into very thin strip s 


8 This is usually called the pine-apple pattern ; but it was invented 
long before the discovery of America had. introduced the pine-apple 
into Europe. 

8 Italian and Flemish pictures of the 14th to the 16th century often 
give most valuable representations of rich textiles ; see Vacher, 
Fifteenth Century Italian Ornammt, London, 1886, a series of coloured 
plates of textiles taken from Italian pictures. 
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and wound round a thread of silk or hemp so closely as to 
look lake a solid gold wire In and since the 15th cen- 
tury gold thread has been made by twisting a thin nbbon 
of gilt silver round a silken core In this way much less 
gold is required, as the silver ribbon is gilded before being 
drawn out to its final thinness, and it is thus liable to 
tarnish, owing to the partial exposure of the silver surface 
In classical times attahca and othei gold stuffs were made 
of solid gold wire beaten out with the hammei 1 Masses of 
this fine gold wire 2 have been found m the tombs of Egypt, 
Greece, and Etruria, the metal having lasted long after 
all the rest of the stuff had crumbled into dust In 1541 
the grave of the wife of Honorius was opened and 36 1) 
of gold thread taken out of it and melted. 

Gold Throughout the Middle Ages cloth of gold was largely 
cloth. employed for ecclesiastical and royal purposes In some 
cases the whole of the visible surface -was formed of 
gold thread, producing the utmost splendour of effect 
Westminster Abbey still possesses a magnificent gold 
cope of the 15th century, m almost perfect brilliance of 
preservation In the 13th and 14th centuries Cypius and 
Lucca were specially famed for then gold stuffs, and the 
royal inventories of France and England show that the 
kings possessed stores of this to an immense value The 
enormous sum of £11 a yard 3 is recorded to have been 
given for a “ cloth of estate ” in the private accounts of 
Henry YII. This was a cloth to hang over the royal 
throne, and must have been unusually wide, as other cloth 
of gold at the same time was bought for 38s the yard. 
Yauous names were at different times given to textiles 
which weie wholly or m part woven m gold, such as 
ciclatoun (a word of obscure origin), baudelm (from Bai- 
dak or Baghdad), ncd, and tissue 4 Samite or excnmte (eg 
(xltoi) was so called because the weft thieads were only 
caught and looped at eveiy sixth thread of the warp, lying 
loosely over the intermediate part Mediaeval samite was 
sometimes made of gold; if of silk it was a variety of 
satin, called satm of sue Modem satm usually has its 
weft looped m less closely — satm of eight or ten 
English Although throughout the Middle Ages the finer stuffs 
used in England were to a great extent the product of 
foreign looms, there was no lack of native textiles, many 
of which were of great beauty. In the use of the needle 
the women of England were especially skilful, and uch 
English embroideries were much exported, even into Italy, 
from the 12th to the 14th century, 5 and weie esteemed 
more highly than the productions of any other country 
Two fine examples of early English silk and gold needle- 
work — a stole and maniple with the inscription Aeljised 
fieri precepit pio episcopo Fndestano — are preserved in 
the Duiham library Fridestan became bishop of Win- 
chester in 905 Other examples of native textiles have 
been found m the coffins of many ecclesiastics in England 
Some interesting fragments are preserved m the chapter- 
house of Worcester cathedral , the ground is of silk, and 
the pattern, of conventional scroll foliage, is a character- 
istic example of 13th-century design Pictures m English 
MSS show that the low loom was mainly used, — this 
being the most convenient for ordinary weaving 6 England 

1 The process of making wire by chawing it thiongh conical aper- 
tures m a steel plate is said to have been first invented at Nuremberg 
in the 14th century 

2 The Museo Gregonano (Yatican) contains examples from Etruscan 

tombs 3 Equal to quite £50 of modem money 

4 Hence thm paper laid between the folds of these rich stuffs to 
protect them was called tissue paper 

5 The celebrated cope m Pienza cathedral, which once belonged to 
Pius II. (Piccolommi), is a magnificent example of English needle- 
work of the 15th century 

6 Among Chaucer’s pilgrims are included “A webhe, a dyer, and a 
tapisser,” the first a low-loom weaver, the last a weaver of tapestry 
on the high loom.' 
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was specially celebrated for its wool and woollen stuffs, 
and even at the present day English wool is used for the 
Gobelin tapestries, m the 15th and 16th centuries it was 
largely imported into Elanders In the 14th century Bath 
produced the finest woollen cloth, and that of Worcester 
was equally celebrated, m the 15th century the produc- 
tion of woollen stuff was a great source of wealth to 
Norwich and other towns m the eastern counties A 
special soit of woollen yarn took its name from Woi stead 
in Norfolk, where it was made , it had a closer and harder 
twist than most woollen thread, and thus could be made 
up into cloth of special fineness, which was used for 
chasubles and othei vestments, as is recorded in the in- 
ventories of York, Exeter, and other cathedrals 

Old English Names for Textiles — A large numbei of names for Old 
diffeient sorts of textiles occur in old English writings, many of English 
them deuved fiom the name of the place where the stuff was made names, 
or exported EucLtam was a woven cloth of milch nchness, highly 
pnzed, probably quite unlike what we now mean by the word 
JDamaslc or damas got its name from Damascus Fustian, from 
Fostat (Old Cairo), was a cheaper stuff made of linen and cotton 
mixed Muslin, from Mosul, was a fine cotton stuff Cloth of 
Tais (Tarsus) is often mentioned, usually meaning a purple cloth 
Camoca or camals (Aral) Tcamkha, from Chinese Icvmklm, “ biocade ”) 
was another richly decoiated Onental stuff Cendal or sandal and 
syndonus were fine silk stuffs Taffeta was made of silk or linen 
of very thm substance Satm (from Low Lat seta ) was a glossy 
silk stuff made like samite Velvet (from It velluto, “ shaggy”) 
had a silk weft woven so as to foim a raised pile, the ends of wlncli 
weie cut or shaved off to one even level , hence it is also called 
m Italy raso jDiapet, “ jasper-like ” (Ital diaspi o), was not only 
used to denote a regular geometiical pattern, but m some cases 
means also a special sort of linen or silk Phrases such as “ silk 
of brydges ” (Bruges), “silk domex,” fiom Dorneck in. Elanders, 
and “sheets of raynes” (Rheims) often occur A laige numbei of 
other similar names are to be met with m medieeval writings 7 

Space will not allow a description of the textile work m Other 
each separate country That of Italy and the East was median al 
by far the most important throughout the Middle Ages ^j ern 
Even Chinese textiles of gold and silk were imported into types, 
the west of Europe, and were sometimes used for ecclesias- 
tical purposes Mediaeval vestments of Chinese stuff still 
exist, the shape and added borders of which show that 
they date from as early as the 14th century These 
fabncs exactly resemble m design and woikmanship some 
which are woven m China at the present day A very 
interesting survival of the mediaeval style of weaving exists 
m Sweden and other Scandinavian countries. Articles of 
dress, counterpanes, table-covers, and the like are woven 
by the peasantry m a simple, highly decorative way, with 



Fig 8 — Indian lull loom, as still used 


patterns which have alteied little during the last three 
or four centuries Though coarse in texture, many of these 
are of great artistic beauty, nothing but an occasional use’ 
7 The most extraordinary spelling often occurs m lists of textiles m' 
mediseval documents, especially m the case of foreign names Thus 
we find m the Bury Wills (printed by the Camden Society) “ fusfchan 
m Appules,” meaning Naples fustian, and many si mi lar blunders. 
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of harsh colours shows any sign of decadence of style. 
Strong marks of Oriental influence are -visible in these 
fine patterns, but the method of weaving is purely native, 
— probably very like what the edicts of Louis IX, call 
“tapisserie nostrez.” Yery beautiful fabrics are still pro- 
duced in India, old designs being followed, and woven in 
the simplest form of loom. Fig. 8 shows an example of 
a modern Indian loom used by the hill weavers. In such 
looms the richest materials, such as gold and silk, and 
the most elaborate patterns are woven, often by travelling 
weavers who can set up their whole apparatus in a very 
short time. 

Carpets. 

Carpets. Carpet weaving was essentially an Oriental art, and 
was the natural product of a dry mudless country, where 
little furniture was used and the shoes were removed on 
entering a building. Till the 16th century carpets were 
almost unknown in France and England, except for royal 
personages and for the sanctuaries of cathedrals and im- 
portant churches. In the latter case they were usually 
laid in front of the high altar, and thus carried on to the 
floor the richness of colour which ornamented the walls 
and vault. Oriental carpets frequently occur in cathedral 
inventories among the other rich treasures of foreign or 
native make which adorned the building. They were first 
employed in England for domestic purposes by Queen 
Eleanor of Castile and her suite, in the latter part of the 
13th century. In the palaces of Spain they were intro- 
duced much earlier, owing to the presence of the Moors in 
southern Spain. In many cases they were used for wall 
hangings, and the smaller ones to cover tables and other 
furniture, as is represented in many 15th-century Italian 
pictures. Though few examples of Oriental carpets exist 
earlier in date than the 15th century, yet the manufacture 
was carried on in the highest state of perfection centuries 
before. An example of the 14th century is preserved. in 
a private collection at Vienna ; it was originally made as 
a hanging for the Kaaba at Mecca. 1 These beautiful 
Oriental pile carpets are among the most perfect produc- 
tions of the weaver’s art, and till the 16 th century were 
masterpieces of design and splendour of colour. Usually 
they were woven of wool or of camels’ or goats’ hair, with 
a separate warp and weft of flax; but many magnificent 
carpets were also made of silk mixed with gold thread. 
This extravagance of luxury produced an effect, at least 
as regards the use of silk, but little superior to that of 
fine wool or camel’s hair, as the special beauty of the 
silken gloss is seen on the sides, not on the ends of the 
silk thread. Pile carpets are woven in a very different 
way from ordinary textiles : short tufts of wool or silk 
are knotted on the warp so that the ends of the threads 
which form the pattern project, and these are cut down 
by shears to a uniform surface, thus forming a sort of 
textile mosaic. Each row is firmly fixed by a shoot of 
linen weft-thread thrown across the web, and then carefully 
beaten down with the batten. : 

Various classes of ornament occur in these magnificent 
Oriental carpets ; one variety has stiff geometrical patterns, 
the motives of which appear to be taken from mosaics or 
tiles. Another and still more beautiful sort, manufactured 
especially at Ispahan (see fig. 9), has elaborate flowing 
designs of flower forms, sometimes mixed with figures of 
cheetahs, lions, antelopes, and birds, in a few cases com- 
bined with human figures. Mr W. Morris, in his valuable 
lecture on textile fabrics (London, 1884), traces three stages 
of design,' — first, a pure flowing style, closely resembling the 
early stucco mural reliefs of Cairo ; secondly, a similar 
style blended with animal forms; and thirdly, a purely 
1 See Karabacek, Die persische Nadelmalerei Susandsohird and 
Oestr. Monatsch. f, d. Orient, 1884, p. 49, with cut. 
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floral style, flowing in its lines and very fantastic and 
ingenious in its patterns ; this last he thinks belongs to 



hair and silk. (South Kensington Museum.) 


about the time of Shah Abbas, and lasted from about 1550 
to 1650, — tbe culminating period of Oriental art. 2 Since 
tben there has been a distinct degradation of style, though 
in many cases older patterns have been worked from and 
very perfect work produced. At the present day the influ- 
ence of European taste is rapidly destroying this survival 
of the best class of design, and especially is introducing 
the most harsh and discordant colouring in place of the 
glorious rich hues of the earlier Oriental weavers. 

Though no existing specimens can be pointed out, it 
appears probable that the “ tapisserie Saracenois ” of Louis 
IX.’s edicts (1226-1270) refers to pile carpets made by 
French weavers after the Oriental fashion. 3 The same 
edicts fox the regulation of the textile industry mention 
two other classes of manufacture, “ tapisserie h la haute 
lisse,” i.e., what we call tapestry, and “ tapisserie nostrez,” 

“ native stuff,” probably resembling the coarse but effective 
patterned fabrics for aprons and dresses which are still 
woven by the peasantry near Borne, in the Abrnzzi moun- 
tains, and elsewhere in Italy, and in Scandinavia. 

Tapestry. 

The making of tapestry (Gk. reforms), like the weaving Tapestry, 
of pile carpets, differs from ordinary fabric in that no 
visible weft is thrown completely across the loom, but the 

2 A valuable kelp towards establishing the dates of carpet patterns 
is given by many mediaeval Italian pictures, in which Oriental carpets 
are often represented with wonderful minuteness and appreciation. 

3 Tapisserie in French means all sorts of patterned stuffs. 
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design is formed by short stitches knotted across the warp ’ 
with a wooden needle called a broach. It is a sort of link i 
between textile work and embroidery, from which it differs 
in having its stitches applied, not to a finished web, but 
to the stretched strings of a warp. 1 It is made on a high 
loom, and the whole process, though requiring much skill, 
is mechanically of the simplest kind. It is very probable 
that m any of the woven hangings used in ancient Egypt, 
Greece, and other countries were true tapestry ; but little 
is known on this point. Till after the 12th century, in 
northern Europe, embroidery seems to have served the 
place of tapestry, as, for example, in the wrongly named 
Bayeux tapestry (see vol. viii. p. 162) ; while in the south 
of Europe and in Oriental countries its place was supplied 
by the rich silken textiles and pile carpets mentioned above. 

Flemish. In the 14th century tapestry began to be largely made, 
especially in Flanders, where the craft of weaving became 
very important at an early time. The designs on the very 
few existing samples of 14th-century tapestry closely resem- 
ble those of contemporary wall painting. A characteristic 
early specimen in the Louvre has rows of medallions, each 
containing a scene from the life of St Martin, with two or 
thr ee figures treated in a very simply decorative way. The 
spaces between the circles are filled up with a stiff geo- 
metrical ornament. To the end of the 14th century be- 
longs the magnificent tapestry in Angers cathedral, on 
which are represented scenes from the Apocalypse • these 
were made at Arras, the chief seat of the tapestry manu- 
facture, both for quantity and quality. Hence the name 
arras (Italian arazzi ) came to mean any sort of tapestry, 
wherever it was made. Another magnificent series of 
arras work is preserved in Bheims cathedral, with designs 
from the history of Clovis j these date from the middle of 
the 15th century. In the 14th century Flanders produced 
enormous quantities of woven stuffs. At that time twenty- 
seven streets were occupied by the weavers of Ghent ; in 
1382 there were 50,000 weavers in Louvain ; and at Ypres 
there is said to have been a still larger number. From 
about 1150 to 1500 was the golden age for tapestry, 
especially in Bruges and Arras, where large quantities of 
the most magnificent historical pieces were woven from 
designs supplied by painters of the Yan Eyck school. The 
Flemish tapestries of that time are perfect models of textile 
art, rich in colour, strong in decorative effect, graceful in 
drawing and composition, and arranged with consummate 
skill to suit the exigencies of the loom and the aesthetic 
requirements of wall decoration. A very beautiful example 
of this class exists at Hampton Court, hung in the dark 
under the gallery in the great hall, — a striking contrast to 
the clever but artistically degraded tapestries of half a 
century later, which hang round the main walls of the 
hall. Other fine examples exist in the Cluny, Bern, and 
other museums, and especially in Madrid 2 — in the royal 
collection and in that of the duke of Alva — and elsewhere 
in Spain. Though very rich and varied in effect, the 
tapestry of the best period usually is woven with not more 
than twenty different tints of wool, — half tints and grada- 
tions being got by hatching one colour into another. In 
the 16th century about sixty colours were principally em- 
ployed in the still fine hut rapidly deteriorating tapestry 

1 In tapestry the weft stitches are put in loosely and carefully 
pressed home, so that the warp strings are completely hidden. 

2 See Eiaho, Tapestry of the Palace at Madrid, London, 1875 ; of 
all countries Spain is the richest in tapestry of the 15th and 16th 
centuries. The royal collection contains 2000 large pieces. Rich 
stores also belong to the principal cathedrals, such as Toledo, which 
on the feast of Corpus Christi is completely hung round with tapestry 
outside as well as inside. In the 17th century tapestry looms were 
worked in Spain under royal patronage. One of "Velazquez’s finest 
pictures in the Madrid Gallery (Las Iiilanderas) represents the visit 
of some court ladies to a tapestry fabrique, in which women are work- 
ing the looms. 
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of that period ; and in the laborious but artistically worth- 
less productions of the Gobelin factory more than 14,000 
differently tinted wools are now used. 

In the 16th century the art began to decline ; very slight 
symptoms of decadence are visible in the beautiful tapestries 
with Petrarch’s Triumphs in the South Kensington Museum, 
— most gorgeous pieces of textile art, of the richest decora- 
tive effect. These were worked very soon after 1500 (see 
fig. 10). The influence of Raphael and his school succeeded 



Fig. 10. — Figure of Lucretia from the Triumph of Chastity, woven 
at Brussels about 1507. Her dress is an Italian velvet, similar 
in style to that shown in fig. 6. 


that of the 15th-century Flemish painters, and was utterly 
destructive of true art value in tapestry. Raphael’s car- 
toons, fine as they are in composition, are designed without 
the least reference to textile requirements, and are merely 
large pictures, which the weavers had to copy as best they, 
might. This new style, which reduced the art to a feeble 
copyism of painting, gave the death-blow to the produc- 
tion of really fine tapestry. Brussels became the chief 
place for the manufacture after the taking of Arras by 
Louis XL in 1477, and its weavers with wonderful skill 
imitated any sort of painting that was put before them. 
Cartoons were drawn by several of Raphael’s pupils, such 
as Giulio Romano and Giovanni da Udine, and by Mabuse, 
Michiel Coxcie, Bernard van Orley, and other Italianized 
Flemish painters. 

In 1539 Francis I. founded a factory for tapestry at French 
Fontainebleau, and soon after other high looms were set up 
in Paris, examples from which still exist and show a rapid 
degradation of style. In 1603 a new factory was started 
in Paris under royal patronage, in the workshop of a family 
of dyers named Gobelin, after whom the new factory was 
named (see Gobelin). The Gobelin looms were first 
worked by weavers from Flanders, who soon taught the 
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mysteries of the craft to a number of French workmen 
Cartoons were supplied by Simon Vouet and other distin- 
guished French painters In the reign of Louis XIV a 
great impulse was given to the factory, and from 1667 the 
whole establishment became the property of the crown 
Louis XIV ’s minister, Colbert, did much to encourage 
this and other industries Charles Le Biun the painter 
was made director of the works, and a number of artists 
prepared the cartoons under his supervision In the 18th 
century Coypel, Jouvenet, Boucher, Watteau, and many 
other popular painters made designs, often of great size 
and elaboration, for the Gobelin looms, but all m the very 
worst possible taste , these include large series of sacred, 
mythological, and historical subjects, landscapes, sea-pieces, 
and even portraits, — the last being perhaps the most ridicu- 
lous misuse of the textile art that could possibly be in- 
vented Other tapestry looms were worked m the 18th 
century at Aubusson, Felletm, and other places in France 
English High-warp looms appear to have been worked m England 

m the 15th century, though by far the greater part of the 
rich stores of tapestry m this country came from Flanders 
One very beautiful example of Enghsh work of this time 
exists m St Maly’s Hall at Coventry; it represents the 
marriage of Henry VI Part of another series with the 
marriage of Henry VII is preserved m a house in Cornwall 
In the latter part of the 15th and the first half of the 16th 
century enormous sums were spent by the rich m England 
on Flemish tapestry Cardinal Wolsey’s private accounts 
and inventories, which still exist, 1 give an astonishing 
picture of the wealth which he lavished on the adornment 
of his palace at Hampton Court In 1522 he bought 132 
large pieces of Brussels tapestry, woven with Scriptural 
subjects, and mostly made to order, so as to fit exactly the 
various wall spaces He also bought large quantities of 
costly Oriental carpets In the inventories are enumerated 
“foot caipets,” “table carpets,” and “window carpets,” 
“hanging peces,” “borders with arms,” and “window 
peces,” the last being strips of tapestry woven m nanow 
lengths to fit the sills and jambs of windows. Among the 
“ wall peces,” m addition to the numerous sacred subjects, 
are mentioned mythological scenes, romances, historical 
pieces, and “hangings of verdures,” the last being decor- 
ative work m which trees and foliage formed the main 
design, with accessory figures of hunting, hawking, and 
the like. The catalogue of Wolsey’s linen napery is no 
less sumptuous and abundant , he possessed an immense 
quantity of finest linen for sheets and “board- cloths” 
(table-cloths), mostly patterned with “damaske diaper” or 
“paned losmge-wise” This example of the wealth of 
textile work possessed by one rich prelate will give some 
notion of wbat England and other countries possessed in 
the 16 th century 

In the reign of James I tapestry looms were set up at 
Mortlake, and the industry was cairied on during the fol- 
lowing reign under the direction of the painter Francis 
Crane. Charles I introduced skilled weavers from Ouden- 
arde m Belgium, and the whole existing series of cartoons 
by Raphael were copied on the Mortlake looms 2 Most 
of the Mortlake tapestry has distinct marks, such as the 
shield of St George with F C. (F. Crane). Some pieces 
are inscribed “ Car Re. Reg Mortl ” (Carolus rex regnans) 
Though closed during the Commonwealth, the Mortlake 
fabrique was again worked after the Restoration until the 
death of Crane m 1703. In the 18th century tapestry 
was woven on a small scale m Soho and at Fulham, and 
withm recent years a new royal fabrique has been estab- 
lished at Windsor, where very costly and skilful weaving 
in the pictorial Gobelin style is carried on The only 

1 See Law, Hampton Court Palcioe, London, 1885. 

2 See Raphael, yol. xx, p 280. 
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modern tapestry which has any of the merits of the best 
old productions is that made on a small scale by Mr William 
Morris at Meiton Abbey (Surrey), where work of the high- 
est beauty has been produced Unfortunately, however, 
the modern taste for feeble imitations of oil paintings has 
as yet shown httle appreciation of this revival of the true 
textile art 

As m England, by far the greater part of the tapestry Italian, 
used m Italy was a Flemish import But m the 16th 
century, under the patronage of the dukes of Ferrara, 
tapestry looms were set up m Ferrara , these were, how- 
ever, worked by Flemish weavers, and closely resemble 
contemporary tapestiy woven at Bi ussels Other fabriques 
were established m Florence by the Medici punces, and 
continued to be worked till the end of the 17th century. 
Factories for tapestry existed also at Venice, Turin, and 
other northern cities, but the industry was purely an exotic, 
and never attained to any great impoitance Since the 
pontificate of Clement XI, m 1702, 3 a papal factory tor 
tapestry has existed m Rome, and is still earned on m the 
Vatican The papal looms have produced a large number 
of most costly and elaborate copies of celebrated paintings, 
executed with wonderful skill, but utterly worthless as 
works of art 

The South Kensington Museum possesses the best and most Collec- 
lllustiative collection of woven fabucs of vanous dates The church tions 
of St Maiy at Dantzic has a magnificent collection of eaily textiles, 
mostly used for vestments , these are well lllustiated by Hmz, Pie 
S'chatzkammer dei Manen-Kv) che »u Pantzig, 1870 Fine examples 
of eaily tapestiy exist m the catliedials of Rheims, Bruges, Tournay, 

Angeis, Beauvais, Aix, Sens, ancl m the chuich of St Remy at 
Rheims Othei fine collections are preseived in the Louvre, the 
Cluny Museum, at Chaities, Amiens, Dijon, Oileans, Auxerre, 

Nancy, Bern, Brussels, Munich, Berlin, Diesden, Vienna, and 
Nurembeig 4 111 Italy the richest collections (mostly of later 

tapestiy) aie those of the Vatican, the Pittx, the Baigello, Palazzo 
del Te at Mantua, Turin (royal palace), Milan (loyal palace), Como 
(cathedral), and the museum of Naples The Spanish collections 
have been already mentioned In England, besides the South 
Kensington Museum, fine tapestries exist m the palaces of Windsor 
ancl Hampton Court Those formeily m the House of Loids were 
destroyed m the fire of 1834 St Maiy’s Hall at Coventry contains 
the finest examples of the 15th century 

literature — By fai the best work for its well-chosen coloured illustrations is 
that of Fisclibach, Textile Fabrics, English ed , 1883 ; see alsoDupont-Auberville, 

L omement ties tissvs, Pans, 1875-77 , Michel, Heeherches mr la fabrication des 
itoffes, Pans, 1852 (a -very valuable woik), Jubmal, Antnennes tapissenes, Paris, 

1858 59 , Do Ronchaud, Lepeplos d'Atheni, Pails, 1872 , Id , La tapissene, Pans, 

1885 , Muntz, La tapissene dans Vantiquiti , Pans, 1878 , Lessmg, Modules de 
tapis Onentavx, Pans, 1879 , Id , Ancient Oriental Carpets, London, 1879 ; Vin- 
cent Robinson, Oriental Carpets, London, 1882 (the illustrations are better than 
the text) , Lady Alford, Needlework as Art, London, 1886 (deals partly with 
textiles) Though few voiles treat of the general history of textiles, a very 
large number exist about tapestiy weaving The chief are— Deppmg, Hlgle- 
ments sur les arts au Xlllme siecle, Pans, 1887 , De Montault, Tapissene 
de la cath d’ Angers, Pans, 1868 , De Farcy on the same subject, 1875 , Barraud, 

Tap de la cadi de Beauvais, Beauvais, 1853 , Rock, Textile Fabrics, S K M, 

London, 1870 , Bock, Cat des tissue, &c , au Muse a German , Nuremberg, 1869 ; 

Kmkel, Hogier van der Weyden et les tapissenes de Berne, Zurich, 1867; 

Gxvclet, Toiles brodees de Heims, Rheims, 1883 , Louis Pans, Tap de la mile de 
Heims, Rheims, 1843, Lonquet, Tap de Notre Dame de Heims, Rheims, 1876? 

Pmchart, Tap dans les Pays-Bas, and other works, Brussels, 1859 64 , Dehaisnes, 

Tap d’ Arras avant le XVtne siicle, Pans, 1879 , Proyart, Heeherches swr les tap. 
d' Arras, Arras, 1863, Voism, Tap de la cath de Tournay, Toumay, 1863 , Van 
Dnval, Tap d' Arras, Arras, 1S64 , Gorse, Tap du chdteau de Pau, Paris, 1881; 

De la Fons Melicoq, Hauthsseurs des XIV me an XVI m * slides, Pans, 1870 , San- 
terre, Tap de Beauvais, Clermont, 1842 , Deville, Statuts, St c , relatifs b, la corp 
des tap de 1858 a 1875, Pans, 1875 , Darcel, Gaz d b arts, xiv pp 185, 273, and 
414 , Van de Graft, JDe Tapigt-Fabneken de XVI en XVII Eeuw, Middelburg, 

I860 On Italian tapestry, see De Montault, Tap de haute lisse & Home, Arras, 

1879 , Conti, L’arte degh arazzi vn Firenze, Florence, 1875 , Campon, L'arcmena 
Estense, Modena, 1876 , Braghirolli, Arazzi m Mantova, Mantua, 1879 , Farabu- 
Inn, L’arte degh arazzi, Rome, 1884 , Gentili, 1 ’ art des tapis, Rome, 1878 , and 
Mtintz, Tap Italiennes, Paris, 1880 On French and other late tapestry, see 
Darcel and GuichaTd, Les tap dicoratives, Pans, 1881 , Lacordaire, Hist de tap. 
issene, Pans, 1855, Guillaumot, L' Origins des GobehnsATzris, 1860, Perathon, 

Tap d‘ Aubusson, de Felletm, et de Bellegarde, Pans, 1857 , Roy-Pierrefitte, Les 
tap de Felletm, Limoges, 1855 , Duriaux, Tap de Cambrai, Camhrai, 1879 , About 
and Bauer, Tap apris les cartons de Raphael, Pans, 1875 , Houdoy, Tap de la 
fabrication Lilloise, Lille, 1871 , Vergnaud-Romagnesi, Tap au Music A’OrUans, 

Orleans, 1859, De St Genois, Tap d'Oudenarde, Pans, 1864, Talcot, Fabric 
des tissus, Pans, 1852 , Guiffrey, Hist de la tapissene, Tours, 1886 , Pme, 

Tapestry of the House of Lords, London, 1739 , and De Champeaux, Tapestry , 

S K M handbook, London, 1878 , Ashenbuist, Treatise on Weaving, London, 

1886 (J H M ) 

TEZA, or Tlzi. See Morocco, vol xvi p 831. 

8 An eaiher fabrique was started in 1630 by Urban VIII., but it 
soon ceased to be worked 

4 The large collection in the Gobelin Museum was burnt m 1871. 
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THACKERAY, William Makepeace (1811-1863), one 
of the greatest of English authors and novelists, son of Rich- 
mond Thackeray (Mrs Richmond Thackeray was bom Miss 
Becher), and grandson of W R Thackeray of Hadley, Mid- 
dlesex, was born at Calcutta on July 18, 1811 Both his 
father and grandfather had been Indian civil servants His 
mother, who was only nineteen at the date of his birth, was 
left a widow m 1816, and afterwards married Major Henry 
Carmichael Smyth. Thackeray himself was sent home to 
England from India as a child, and went to Charterhouse, 
since his time removed to Godalmmg from its ancient 
site near Southfield Anthony Trollope, m his book on 
Thackeray m the English Men of Letters series, quotes a 
letter written to him about Thackeray’s school-days by 
Mr Gr S Yenables “ He came to school young,” Mr 
Venables wrote, “a pretty, gentle, and rather timid boy” 
This accords with the fact that all through Thackeray's 
writings the student may find traces of the sensitiveness 
which often belongs to the creative mind, and which, m 
the boy who does not understand its meaning and its 
possible pover is apt to assume the guise of a shy dispo- 
sition To this veiy matter Mr Venables tersely refers m 
a later passage of the lettei quoted by Trollope “ "When 
I knew him better, m later years, I thought I could 
recognize the sensitive nature which he had as a boy ” 
Another illustration is found m the statement, which will 
be recognized as exact by all readeis of Thackeray, that 
“ his change of retrospective feeling about his school-days 
was very characteristic In his earlier books he always 
spoke of the Charterhouse as Slaughter House and Smith- 
field. As he became famous and prosperous his memory 
softened, and Slaughter House was changed into Giey 
Friars, wheie Colonel Newcome ended his life ” Even in 
the earlier leferences the bitterness which has often been 
so falsely read into Thackeray is not to be found In “ Mr 
and Mrs Frank Beiry” (Men’s Wives) there is a description 
of a Slaughter-House fight, following on an incident almost 
identical with that used in Vanity Fear for the fight between 
Dobbm and Cuff In both cases the brutality of school 
life, as it then was, is very fully recognized and described, 
hut not to the exclusion of the chivalry which goes along- 
side with it In the first chapter of “ Mr and Mrs Frank 
Berry, ” Berry himself and Old Hawkins both have a touch 
of the keioic In the story which forms part of Men’s Wives 
the bully whom Berry gallantly challenges is beaten, and one 
hears no more of him. In Vanity Fair Cuff the swaggerer 
is beaten m a similar way, but regains his popularity by one 
well-timed stroke of magnanimity, and afterwards shows 
the truest kindness to his conqueror 

Iu February 1829 Thackeray went to Trinity College, 
Cambridge, and m that year contributed some engaging j 
lines on Timbuctoo , the subject for the prize poem, to a 
little university paper called The Snob, the title of which he 
afterwards utilized in the famous Snob Papers The first 
stanza has become tolerably well known, but is worth quot- 
ing as an early instance of the direct comic force afterwards 
employed by the author m verse and piose burlesques : — 

In Afuca — a quartei of the woild — 

Men’s skms are black , then hair is crisp and curled , 

And somewhere there, unknown to public view, 

A mighty city lies, called Tmihuctoo 

One other passage at least in The Snob, m the form of 
a skit on a paragraph of fashionable intelligence, seems to 
hear traces of Thackeray’s handiwork At Cambridge 
James Speddmg, Monckton Milnes (Lord Houghton), 
Edward Fitzgerald, W H Thompson (afterwards master 
of Trinity), and other distinguished persons were among 
his friends In 1830 he left Cambridge without taking 
a degree, and went to Weimar and to Paris. His visit 
to Weimar bore fruit in the sketches of life at a small 


German court which appear in Friz-Boodle's Confessions and 
m Vanity Fair In 1832 he came of age, and inherited 
a s um which Trollope’s book describes as amounting to 
about five hundred a year The money was soon lost, — 
some m an Indian bank, some m two newspapers which m 
Lovel the Widower are referred to under one name as The 
Museum, m connexion with which our friends Honeyman 
and Sherrick of The Newcomes aie briefly brought m His 
first regular literary employment after the loss of his 
patrimony was on Fraser’s Magazine , m which m 1837—38 
appeared The History of Mr Samuel Titmarsh and the Great 
Hoggarty Diamond , a work filled with instances of the 
wit, humour, satire, pathos, which found a more ordered 
if not a fresher expiession m his later and longer works 
For freshness, indeed, and for a fine perception which 
enables the author to perform among other feats that of 
keeping up throughout the story the curious simplicity 
of its supposed narrator’s character, the Great Hoggarty 
Diamond can scarce be surpassed The characters, from 
Lady Drum, Lady Fanny, Lady Jane, and Edmund 
Preston down to Brough, his daughter, Mrs Roundhand, 
Gus Hoskms, and, by no means least, Samuel Titmarsh’s 
pious aunt with her store of cl Rosolio, ” are living , the 
book is crammed with honest fun ; and, for pure pathos, 
the death of the child, and the meeting of the husband 
and wife over the empty cradle (a scene illustrated by the 
author himself with that suggestion of truth which no 
shortcoming m drawing could spoil), stands, if not alone 
m its own line, at least m the company of very few such 
scenes m English fiction The Great Hoggarty Diamond, 
oddly enough, met with the fate that afterwards befell 
one of Lever’s best stories which appeared in a periodical 
week by week, — it had to be cut short at the bidding 
of the editor In the same year in which it appeared 
Thackeray married Isabella, daughter of Colonel Matthew 
Ska we. Of the daughters bom of the marriage, one, Mrs 
Richmond Ritchie, has earned distinction as a novelist 
Mrs Thackeray, to quote Trollope, “became ill and hci 
mmd failed her,” and Thackeray thereupon “became as it 
were a widowei till the end of his days ” In 1840 came 
out The Paiis Sketch Booh Much of it had been written 
and published at an eailier date, and m the earlier 
writings there are some very curious divagations m 
criticism The book contains also a stuking story of 
card-sharping, afterwards worked up and put into Alta- 
mont’s mouth m Pendenms , and a very powerful sketch of 
a gambler’s death and obsequies. Three years befoie, m 
1837, Thackeray had begun, m Fraser , the Yellowplu.sk 
Papers , with their strange touches of humour, satire, 
tragedy (iu one scene, the closing one of the history of Mr 
Deuceace), and their sublimation of fantastic bad spelling 
(M'Arony for macaioni is one of the typical touches of 
this) j and this was followed by Catherine , a strong story, 
and too disagreeable perhaps for its purpose, founded 
closely on the actual career of a criminal named Catherine 
Hayes, and intended to counteract the then growing prac- 
tice of making ruffians and harlots prominent characters 
in fiction There soon followed Fitz-Boodle’s Confessions 
and Professions, including the series Men’s Wives, already 
referred to ; and, slightly before these, The Shabby Genteel 
Story , a work interrupted by Thackeray’s domestic affliction 
and afterwards republished as an introduction to The Ad- 
ventures of Philip, which took up the course of the original 
story many years after the supposed date of its catastrophe. 
In 1843, and for some ten years onwards according to 
Trollope, Thackeray was writing for Punch, and the list of 
his contributions included among many others the cele- 
brated Snob Papers and the Ballads of Policeman X In 
1843 also came out the Irish Sketch Book, and in 1844 
the account of the journey From Gornhill to Grand Cairo, 
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in which was published the excellent poem of The White 
Squall In 1844 there began m Fraser the Memoirs of 
Bat ry Lyndon , called m the magazine The Luck of Barry 
Lyndon , a Romance of the Last Century Barry Lyndon 
has, with a very great difference m treatment, some 
resemblance to Smollett’s Count Fathom , — the hero, that 
is to say, is or becomes a most intolerable scoundrel, who 
is magnificently unconscious of his own iniquity The age 
and pressure of the time depicted are caught with amazing 
verisimilitude, and in. the boyish career of Barry Lyndon 
there are fine touches of a wild chivaliy, simplicity, and 
generosity, which mingle naturally with the worse qualities 
that, under the influence of abominable training, afterwards 
corrupt his whole mind and career The man is so in- 
fatuated with and so blind to his own roguery, he has so 
much dash and daring, and is on occasions so infamously 
treated, that it is not easy to look upon him as an entirely 
detestable villain until, towards the end of his course, he 
becomes wholly lost m brutish debauchery and ciuelty. 
His latter career is founded on that of Andrew Robinson 
Stoney Bowes, who married the widow of John, ninth 
earl of Strathmore There is also no doubt a touch of 
Casanova m Barry Lyndon’s character Besides the con- 
tributions to Bunch specially refened to, there should be 
noticed Punch's Prize Novelists, containing some brilliant 
parodies of Edwaid Lytton Bulwer, Lever, Mr DTsxaeli 
(m Codhngsby, perhaps the most perfect of the series), 
and others Among minor but admirable works of the 
same penod are found A Legend of the Rhine (a burlesque 
of the great Dumas’s Othon V Archer), brought out m a 
periodical of George Cruikshauk’s, Cox's Diary (on which 
lias been founded a well-known Dutch comedy, Janus 
Tulp), and the FatalBoots This is the most fitting moment 
for mentioning also Rebecca and Roivena, which towers, not 
only over Thackeray’s other burlesques, excellent as they 
are, but over every other burlesque of the kind ever written 
Its taste, its wit, its pathos, its humour, are unmatchable, 
and it contains some of the best songs of a particular kind 
ever written — songs worthy indeed to rank with Peacock’s 
best In 1846 was published, by Messrs Bradbury and 
Evans, the first of twenty-four numbers of Vanity Fair, the 
work which first placed Thackeray in his proper position 
before the public as a novelist and writer of the fiist rank 
It was completed in 1848, when Thackeray was thirty-seven 
years old , and m the same year Abraham Haywaid paid 
a tribute to the author’s powers m the Edinburgh Review. 
It is probable that on Vanity Fair has been laigely based 
the foolish cry, now heard less and less frequently, about 
Thackeiay’s cynicism, a cry which he himself, with his keen 
knowledge of men, foresaw and provided against, amply 
enough as one might have thought, at the end of the eighth 
chapter, m a passage which is perhaps the best commentary 
ever written on the author’s method He has explained 
how he wishes to describe men and women as they actually 
are, good, bad, and indifferent, and to claim a privilege — 

“Occasionally to step downfiom the platform, and talk about 
them if they are good and kindly, to love and shake them by the 
hand, if they are silly, to laugh at them confidentially m the 
leader’s sleeve , if they are wicked and heartless, to abuse them m 
the strongest terms politeness admits of Otheiwise you might 
fancy it was I who was sneenng at the practice of devotion, which 
Miss Sharp finds so ridiculous , that it was I who laughed good- 
humouredly at the l ailing old Silenus of a baronet — whereas the 
laughter comes from one who has no reverence except for prosperity, 
and no eye foi beyond success Such people there are 

living and flourishing in the world — Faithless, Hopeless, Chanty- 
less let us have at them, dear friends, with might and mam 
Some there are, and very successful too, mere quacks and fools 
and it was to combat and expose such as those, no doubt, that 
laughter was made ” 

As to another accusation which was brought against the 
book when it first came out, that the colours were laid on 
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too thick, in the sense that the villains were too villainous, 
the good people too goody-goody, the best and completest 
answer to that can be found by any one who chooses to 
read the woik with care Osborne is, and is meant to be, 
a poor enough creature, hut he is an eminently human 
being, and one whose poorness of character is developed as 
he allows bad influences to tell upon his vanity and folly 
The good m him is fully recognized, and comes out m the 
beautiful passage describing his farewell to Amelia on the 
eve of "Waterloo, in which passage may be also found a 
sufficient enough answer to the statement that Amelia is 
absolutely insipid and uninteresting So with the com- 
panion pictuie of Rawdon Crawley’s farewell to Becky : 
who that reads it can resist sympathy, m spite of Rawdon’s 
vices and shady shifts for a living, with his simple bravery 
and devotion to his wife 1 As for Becky, a character that 
has since been imitated a host of times, theie is certainly 
not much to he said m her defence We know of her, to 
he sure, that she thought she would have found it easy to 
be good if she had been rich, and we know also what 
happened when Rawdon, released without her knowledge 
from a spungmg-house, surprised her alone with and 
singing to Loid Steyne m the house m May Fair After 
a gross insult from. Steyne, “ Rawdon Crawley, springing 
out, seized him by the neckcloth, until Steyne, almost 
strangled, writhed and bent under Ins arm. ‘You lie; 
you dog,’ said Rawdon , ‘ you lie, you coward and villain ' ’ 
And he struck the peer twice over the face with his open 
baud, and flung him bleeding to the ground It was all 
done before Rebecca could interpose She stood there 
trembling before him She admired her husband, strong, 
brave, and victorious ” This admiration is, as Thackeray 
himself thought it, the capital touch m a scene which is 
as powerful as any Thackeray ever wrote — as powerful, 
indeed, as any m English fiction Its full merit, it may he 
noted m j>assing, has been curiously accented by an imita- 
tion of it m M Daudet’s Fromont Jeune et Risler Aine As 
to the extent of the miserable Becky’s guilt m the Steyne 
matter, on that Thackeiay leaves it practically open to the 
reader to form what conclusion he will There is, it should 
be added, a distinct touch of good m Becky’s conduct to 
Amelia at Ostend m the last chapter of the book, and 
those who think that too little punishment is meted out to 
the brilliant adventuress m the end may remember this to 
her credit. It is supreme art m the treatment of her char- 
acter that makes the reader understand and feel her attrac- 
tiveness, though he knows her extraordinarily evil qualities , 
and m this no writer subsequent to Thackeray who has 
tried to depict one of the genus Becky Sharp has even 
faintly succeeded Among the minor characters there is not 
one — and this is nob always the case even with Thackeray’s 
chief figures — who is incompletely or inconsistently de- 
picted ; and no one who wishes to fully understand and 
appreciate the book can afford to miss a word of it. 

Vanity Fair was followed by Pendenms, Esmond, and 
The Newcomes , which appeared respectively m 1850, 1852, 
and 1854 It might be more easy to pick holes critically 
m Pendenms than m Vanity Fair Pendenms himself, 
after his boyish passion and university escapades, has dis- 
agreeable touches of flabbiness and worldlmess, and the 
important episode of his relations with Fanny Bolton, 
which Thackeray could never have treated otherwise than 
delicately, is so lightly and tersely handled that it is a 
little vague even to those who read between the lines; 
the final announcement that those relations have been 
innocent can scarcely be said to be led up to, and one can 
hardly see why it should have been so long delayed This 
does not of course affect the value of the book as a picture 
of middle and upper class life of the time, the time when 
Vauxhall still existed, and the haunt for suppers and songs 
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which. Thackeray m this book called the Back Kitchen, 
and it is a picture filled with striking figures. In some 
of these, notably m that of Foker, Thackeray went, it is 
supposed, very close to actual life for his material, and m 
that particular case with a most agreeable result As for 
the two umbrae of the marquis of Steyne, it is difficult to 
believe that they were intended as caricatures from two 
well-known persons If they were, for once Thackeray’s 
hand forgot its cunning Here, as m Vanity Fair , the 
heroism has been found a little insipid, and there may 
be good ground for finding Laura Pendenms dull, though 
she has a spirit of her own In later books she becomes, 
what Thackeray’s people very seldom aie, a tiresome as 
well as an uninviting person Costigan is unique, and so 
is Major Pendenms, a type which, allowing for differences 
of period and manners, will exist as long as society does, 
and which has been seized and depicted by Thackeray as by 
no other novelist His two encounters, from both of which 
he comes out victorious, one with Costigan m the first, 
the other with Morgan in the second volume, are admirable 
touches of genius In opposition to the worldlmess of the 
major, with which Pendenms does not escape being tainted, 
we have "Warrington, whose nobility of nature has come 
unscathed through a severe trial, and who, a thorough 
gentleman if a rough one, is really the guardian of Pen- 
denms’s career There is, it should be noted, a character- 
istic and acknowledged confusion m the plot of Pendenms, 
which will nob spoil any intelligent reader’s pleasure 
Probably most readers of The Pfewcomes (1854) to whom 
the book is mentioned think first of the grand, chivalrous, 
and simple figure of Colonel Hewcome, who stands out in 
the relief of almost ideal beauty of character against the 
crowd of more or less imperfect and more or less base 
personages who move through the novel At the same 
time, to say, as has been said, that this book “ is full of 
satire from the first to the last page” is to convey an 
impression which is by no means just There is plenty of 
kindliness in the treatment of the young men who, like 
Clive Newcome himself and Lord Kew, possess no very 
shining virtue beyond that of being honouiable gentlemen , 
m the character of J J. Bidley there is much tenderness 
and pathos , and no one can help liking the Bohemian F. 
B , and looking tolerantly on his failings. It may be that 
both the fiendish temper of Mrs Mackenzie and the suffer- 
ings she inflicts on the Colonel are too closely insisted on , 
but it must be remembered that this heightens the smgulai 
pathos of the closmg scenes of the Colonel’s life It has 
seemed convenient to take The Newcomes after Pendenms, 
because Pendenms and his wife reappear m this book as 
in the Adventures of Philip , but Esmond (1852) was 
written and published before The Newcomes To some 
students Esmond seems and will seem Thackeray’s capital 
work It has not been rivalled, and only a few times 
approached by Mr Besant, as a romance reproducing 
with unfailing interest and accuracy the figures, manners, 
and phrases of a past time, and it is full of beautiful 
touches of character But Beatrix, upon whom so much 
hinges, is an unpleasmg character, although one understands 
fully why men were captivated by her insolent beauty and 
brilliancy, and there is some truth m Thackeray’s own 
say mg, that " Esmond was a png.” Apaifc from this, the 
story is, like the illusion of a past time m the narrative, 
so complete in all its details, so harmoniously worked out, 
that there is little room for criticism. As to Esmond’s 
marriage with the lady whom be has served and loved as 
a boy, that is a matter for individual judgment Beatrix, 
it has been indicated above, is wonderfully drawn , and 
not the least wonderful thing about her is her reappearance 
as the jaded, battered, worldly, not altogether unkindly, 
Baroness in The Virginians. It was just what Beatrix 


must have come to, and the degradation is bandied with 
the lightest and finest touch 

In 1851 Thackeray had written The English Humourists 
of the Eighteenth Century , delivered as a series of lectures 
at ‘Willis’s Booms m the same year, and le-delivered m the 
United States m 1852 and 1853, as was afterwards the 
series called The Four Georges Both sets were written for 
the purposes of lecturing In 1857 Thackeray stood unsuc- 
cessfully as a parliamentary candidate for Oxford against 
Mr Cardwell, and m the same year appeared the first num- 
ber of The Virginians , a sequel to Esmond This is a most 
unequal work, — inferior, as sequels are apt to be, to Esmond 
as an historical romance, less compact and coherent, 
prone to divagation and desulfcormess, yet charming enough 
m its lifelikeness, in the wit and wisdom of its reflexions, 
and, as has been said, m its portrait of Beatrix grown old. 
The last number of The Virginians came out m 1859, and 
m the same year Thackeray undertook the editorship of the 
Cornhill Magazine This was a task which, as readers of 
his Roundabout paper “ Thorns in the Cushion ” will re- 
member, the kindliness and sensitiveness of his disposition 
made irksome to him, and be resigned the editorship m 
April 1862, though he continued to write for the magazine 
until he died. In the Cornhill appeared fi om his pen Lovel 
the Widouie?, previously written, with different names for 
some of the personages, m dramatic form, The Adventures 
of Philip j the Roundabout Papers , and the story, unhappily 
never finished, called Denis Duval. Lovel the Widower, 
changed from the dramatic to the narrative form, remains 
a piece of high comedy in which the chaiacters are indicated 
rather than fully worked out, with a bold and practised 
touch It contains some leferences to Thackeray’s early 
and unfortunate newspaper speculations, and it was pro- 
vided by the author with lllustiations which as m others 
of his books have a value which is entirely their own m 
furnishing, as it were, a far complete! commentary on the 
letterpress than could have been given by any draughts- 
man, however perspicacious and finished, who approached 
the pictorial i © presentation of the characters from the 
outside To the general statement thus indicated an 
exception should be made m the case of Doyle’s illustra- 
tions to The Newcomes and to Rebecca and Rowena. On 
the other hand, not even Doyle could have matched the 
fun and spirit of Thackeray’s own illustrations to another 
burlesque story, one of his best, The Rose and the Ring 
The Roundabout Papers , a small storehouse of some of 
Thackeray’s best qualities as an essayist, came out m the 
Cornhill Magazine simultaneously with Lovel the Widower 
and with The Adventures of Philip Among them is one 
differing in form from the rest, called The Notch on the 
Axe — a Story d. la Mode It is an almost perfect specimen 
of the author’s genius for burlesque story-telling , but it 
contains an odd instance, which a careful reader will not 
fail to discover, of the odd habit of inaccuracy of wbicb 
Thackeray himself was conscious The Adventures of 
Philip is, as has been before said, in the nature of a 
sequel to or a completion of A Shabby Genteel Story As 
with the other direct sequel, it is a work of great in- 
equality It contains scenes of humour, pathos, satire, 
which rank with Thackeray’s best work , some old friends 
from others of the novels make brief but pleasant reappear- 
ances in its pages , there aie fine sketches of journalistic, 
artistic, and diplomatic life, and the scene from the last- 
named in Paris is inimitable The Little Sister is altogether 
delightful, the Twysden family are terribly true and 
vastly diverting , the minor characters, among whom old 
Bidley, J J ’s father, should be mentioned, are wonder- 
fully hit off , nor did Thackeray ever write a better scene 
than that of the quarrel between Bunch, Baynes, and 
M'Whirter m the Pans pension. Philip himself is impos- 
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sible , one cannot say that the character is ill-drawn — it is 
not drawn at all It is an entnely different personage m 
different chapters , and it has here and there a very un- 
pleasant touch which must have come of rapid writing 
Yet so admirable are many parts of the book that it can- 
not be left out of the list of Thackeray’s most considerable 
works Denis Duval , which reached only three numbers, 
promised to be a first-rate woik, more or less in the Esmond 
manner The author died while it was m progress, on the 
day before Christmas day 1863 He was buried m Kensal 
Green, and a bust by Marochetti was put up to his memory 
m Westminster Abbey 

Little has yet been said of Thackeray’s performances in 
poetry They formed a small hut not the least significant 
part of his life’s work. The grace and the apparent spon- 
taneity of his versification are beyond question Some of 
the more senous efforts, such as The Chronicle of the Dtum 
(1841), are full of power, and instinct with true poetic 
feeling. Both the half -humorous half- pathetic ballads and 
the wholly extravagant ones must be classed with the best 
work m that kind , and the translations from Beranger are 
as good as veise translations can be He had the true 
poetic instinct, and proved it by writing poetry which 
equalled his prose m grace and feeling 

It is not necessary to discuss the precise place which 
Thackeray will m future hold, m respect to his immediate 
contemporaries What seems absolutely certain is that the 
force and variety of Ins genius and art will always hold for 
him a place as one of the greatest of English novelists and 
essayists, and, it should be added, as by no means the least 
of English critics (w. H p ) 

THALBERG, Sigismond (1812-1871), a celebrated 
pianist and composer for his instrument, was born at 
Geneva m 1812 (May 5 oi January 7) In 1822 he was 
taken to Vienna, where, under the watchful care of Count 
Dietriehstem, his education was completed There is some 
doubt as to the masters under whom he studied, but it 
is certain that he received instruction from Hummel, and 
perhaps also from Czerny, and that he took lessons m com- 
position from Sechter He made his first appearance as a 
pianist at Panes Metternich’s in 1826, and published his 
first composition — a Fantasia on Airs from “ Euryanthe ” 
— in 1828, but it was not until 1830 that he was first fairly 
introduced to the public, with such brilliant success that 
from that time forward his only rival was Liszt In 1834 he 
was appointed “ hammer virtuos” to the empeior of Austria. 
He first appeared m Pans m 1837, and m 1838 he came 
to England, astonishing his hearers with the novel effects 
produced m his Variations on God Save the Queen, while 
lie charmed them with his delicate touch and the purity of 
his expression Thenceforward his career was a succession 
of triumphs In order to dispiove the popular idea that 
ho could execute no music but Ins own, he played Beet- 
hoven’s Concerto in C minor (op. 37) at the London 
Wednesday Concerts, held m 1846—47 at Exeter Hall, 
with a keen intelligence which proved his power of inter- 
preting the works of the great masters to be at least on a 
level with his wonderful technique. Besides lus piauofoite 
compositions, which are almost innumerable, Thalberg pro- 
duced two operas, — Cristina, winch proved a complete 
failure, and Florinda, which fared but little better at Her 
Majesty’s Theatre m 1851. He played in London for the 
last time m 1863, and afterwards retired to his estate near 
Naples He died at Naples, April 27, 1871. 

THALES of Miletus (640-546 bo), son of 
Examyus and Cleobuline, is universally recognized as the 
founder of Greek geometry, astronomy, and philosophy. 
He is said by Herodotus and others to have been of 
Phoenician extraction, but the more common account (see 
Diogenes Laertius) is that he was a native Milesian of 
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noble birth Zeller thinks that his ancestors belonged to 
the Cadmean tribe m Boeotia, who were intermingled with 
the Iomans of Asia Minor, and thus reconciles the con- 
flicting statements The nationality of Thales is certainly 
Greek and not Phoenician The high estimation m which 
he was held by his contemporaries is shown by the place 
he occupied as chief of the seven “ wise men ” of Greece , 
and m later times amongst the ancients his fame was quite 
remarkable It is well known that this name (ero<£6s) was 
given on account of practical ability , and m accordance 
with this we find that Thales had been occupied with civil 
affairs, and indeed several instances of his political sagacity 
have been handed down Of these the most remarkable 
is the advice, praised by Herodotus, which he gave to 
his fellow-countrymen “ before Ionia was rumed,” — “that 
the Iomans should constitute one general co un cil m 
Teos, as the most central of the twelve cities, and that 
the remaining cities should nevertheless he governed as 
independent states” (Herod, i. 170) It is probable, 
however, that m the case of Thales the appellation “ wise 
man,” which was given to him and to the other six m the 
aichonship of Damasius (586 b c ), 1 was conferred on him 
not only on account of his political sagacity, but also for 
his scientific eminence (Plut , Solon, c 3) To about the 
same time must be referred his celebrated prediction of the 
eclipse of the sun, which took place on May 28, 585 b.c. 
This event, which was of the highest importance, has given 
rise to much discussion The account of it as given by 
Herodotus (1 74) contains two statements — (I) the fact 
that the eclipse did actually take place during a battle 
between the Medes and the Lydians, that it was a total 
eclipse (Heiodotus calls it a “ night battle ”), that it caused 
a cessation of hostilities and led to a lasting peace between 
the contending nations , (2) that Thales had foretold the 
eclipse to the Iomans, and fixed the year m which it 
actually did take place Various dates — ranging from 625 
bc to 583 b.c. — have been assigned by different chrono- 
logists to this eclipse , but, since the investigations of 
Airy, 2 Hind, 3 and Zech, 4 the date determined by them 
(May 28, 585 b.c) has been generally accepted This 
date agrees nearly with that given by Plmy (Jff. N , n 
12) The second part of the statement of Herodotus — the 
reality of the prediction by Thales — has been frequently 
called m question, chiefly on the ground that, in order to 
predict a solar eclipse with any chance of success, one 
should have the command of certain astronomical facts 
which were not known until the 3d century b c , and then 
merely approximately, and only employed with that object 
in the following century by Hipparchus The question, 
however, is not whether Thales could predict the eclipse of 
the sun with any chance of success — much less whether he 
could state beforehand at what places the eclipse would 
be visible, as some have erroneously supposed, and which 
of course would have been quite impossible for him to do, 
but simply whether he foretold that there would be a solar 
eclipse m that year, as stated by Herodotus. Now as to 
this there is quite a remarkable unanimity in the testi- 
mony of the ancients, and the evidence is of the strongest 
kind, ascending to Herodotus, and, according to the 
account of Diogenes Laertius, even to Xenophanes, who 
was an Ionian, and not much later than Thales. Purther, 

1 Bretschneider {Die Oeom vor EvJclides , p 40), without stating 
his authority, gives 11 between 585 and 583 B o " as the date ot the 
archonship of Damasius In this he is followed by some other 
recent writers, who infer thence that the name ‘ ‘ wise” was conferred 
on Thales on account of the success of his prediction The date 586 
B o. , given above, which is taken from Clinton, is adopted by Zeller. 

2 “ On the Eclipses of Agathoclas, Thales, and Xerxes,” JPhil 

Trans , vol cxlm p 179 sq , 1853 3 Athenaeum, p. 919, 1852 

4 Astronomische Untersuchungen der wicMigeoen Fmstermsse, &o., 
p 57, 1853 

XXIII. — 28 
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we know that in the 8tli century b c there were obser- 
vatories m most of the large cities m the valley of the 
Euphrates, and that professional astronomers regularly 
took observations of the heavens, copies of which weie 
sent to the king of Assyria, and from a cuneiform mscnp- 
tion found m the palace of Sennacherib at Nmeveh, the 
text of which is given by George Smith, 1 we learn that at 
that time the epochs of eclipses of both sun and moon were 
predicted as possible — probably by means of the cycle of 
223 lunations or Chaldsean Saros — and that observations 
were made accordingly 

The wonderful fame of Thales amongst the ancients 
must have beeu in. great part due to this achievement, 
which seems, moreover, to have been one of the chief 
causes that excited amongst the Hellenes the love of 
science which ever afterwards characterized them Thales 
seems not to have left any writings behind him, though 
as to this there appears to be some doubt (see Diog 
Laer , 1 23). Many anecdotes, amusing rather than 

instructive, are related of him, which have been handed 
down by Diogenes Laeitius and othei wnteis Thom some 
of them it would appear that he was engaged m trade, 
which is indeed expressly stated by Plutarch {Solon, c 2) 
It is probable that m the pursuit of commeice he was led 
to visit Egypt Of the fact that Thales visited Egypt, 
and there became acquainted with geometry, there is abun- 
dant evidence Hieronymus of Rhodes (ap Diog Laer , 
i 27) says, “ he never had any teacher except during the 
time when he went to Egypt and associated with the 
priests ” 2 

But the chaiacteristic feature of the work of Thales was 
that to the knowledge thus aequned he added the capital 
creation of the geometry of lines, which was essentially 
abstract m its cliaiactei The only geometry known to the 
Egyptian priests was that of sui faces, together with a 
sketch of that of solids, a geometry consisting of some 
simple quadratures and elementary cubafcures, which they 
had obtained empmcally Thales, on the othei hand, intro- 
duced abstract geometiy, the object of which is to establish 
precise relations between the different parts of a figure, so 
that some of them could be found by means of others m 
a manner strictly xigoious This was a phenomenon quite 
new m the world, and due, m fact, to the abstract spirit 
of the Greeks 

The following discoveries m geometry aie attnbuted to Thales — 
(1) the ciicle is bisected by its cliametei (Piocl , op cit , p 3 57) , (2) 
the angles at the base of an isosceles triangle aie equal (Id , p 250) , 
(3) when two straight lines cut each other the veitically opposite 
angles are equal (Id , p, 299) , (4) the angle in a semicircle is a 
light angle f (5) the theorem Euclid 1 26 is leferred to Thales 
by Eudemus{ Piocl,, op. at , p 352) Two applications of geometry 
to the solution of piaetical problems aie also attnbuted to him — 
(1) the determination of the distance of a ship at sea, for which lie 
made use of the last theorem , (2) the determination of the height 
of a pyramid by means of the length of its shadow accoidmg to 
Iiieionymus of Rhodes (Diog Laeit , l. 27) and Plmy (JV H , 
xxxvi 12), the shadow was measuied at the hour of the day when 
a man’s shadow is the same length as himself Plutarch, however, 
states the method m a foim lequirmg the knowledge of Euclid 
vi 4, but without the restriction as to the horn of the day {Sept 
Sap Conmv , 2) Further, we learn from Diogenes Laertius (i 25) 
that he perfected the things relating to the scalene triangle and 
the theoiy of lines Pioolus, too, m his summary of the history of 
geometry before Euclid, winch he piobably deuved fiom Eudemus 
of Rhodes, says that Thales, having visited Egypt, first brought 
the knowledge of geometry into Greece, that he discovcied many 

1 Assyrian Discoveries, p 409 

8 Of Pamphila and the spurious letter from Thales to Pherecydes, 
ap Diog. Laei ; Proclus, In pnmum Euchdis Elementoi um Lib? um 
Convmentam, ed Fnedlem, p 65 , Pliny, H N , xxxvi 12 , 1am- 
bhchtts, In Pit. Pythay., 12, Plutarch, Sept. Sap Convw , 2, Dt 
Iside, 10, and Plac , i, 3, 1 

8 This is unquestionably the meaning of the statement of Pamphila 
(temp Nero), ap. Diog. Laert , l 24, that he was the first person to 
describe a right-angled triangle m a circle. [ 
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things himself, and communicated the beginnings of many to his 
successors, some of which he attempted m a moie abstiact manner 
( KdOohuccZrepov ) and some m a more intuitional or sensible manner 
( alcrOriTiKan-epoi ') {op Cit , p 65) 

Prom these indications it is no doubt difficult to detenmne what 
Thales bi ought from Egypt and what was due to his own inven- 
tion. This difficulty has, however, been lessened since the tiansla- 
tionand publication of the papyrus Rhmd by Eisenlohr , 4 and it is 
now geneially admitted that, m the distinction made m the last 
passage quoted above from Pioclus, leference is made to the two 
forms of Ins woik, — alcrBriTiKc&Tepov pointing to what he deiivedfiom 
Egypt or ai lived at m an Egyptian manner, while KaBoXiicc&Tepov 
indicates the discovenes which he made m accoi dance with the 
Gieek spmt To the foimei belong the theoiems (1), (2), and (3), 
and to the lattei especially the theoiem (4), and also, probably, Ins 
solution of the two piaetical pioblems We infer, then, [1] that 
Thales must have known the theoiem that the sum of the three 
angles of a triangle aie equal to tw r o light angles This mfeience 
is made fiom (4) taken along with (2) No doubt we are informed 
by Proclus, on the authonty of Eudemus, that the theoiem 
Euclid l 32 was first pioved m a gcneial way by the Pytha- 
goreans (see Pythagoras, vol xx p 140) , but, on the other 
hand, we leam fiom Gemmus that the ancient geometeis observed 
the equality to two light angles m each kind of triangle — m the 
equilateial fiist, then in the isosceles, and lastly m the scalene 
(Apoll , Cornea, ed Halleius, p 9), and it is plain that the geometeis 
older than the Pythagoieans can be no other than Thales and Ins 
school The theorem, then, seems to have been anived at by induc- 
tion, and may have been suggested by the contemplation of fioois 
oi walls covered with tiles of the foim of equilateral tnangles, or 
squaies, 01 hexagons [2] We see also in the theoiem (4) the first 
tiace of the impoitant conception of geometrical loci, which we, 
theiefore, attubute to Thales It is worth noticing that it was in 
this manner that this lemaikahle piopeity of the cncle, with which, 
in fact, abstiact geometiy was inaugurated, presented itself to the 
imagination of Dante — 

“ 0 se del mezzo eeicluo fai si quote 
Tnangol si, clx’un xetto non avesse ” — Pai , c xiu 101 
[3] Thales di&covoied the theorem that the sides of equiangular 
tnangles aie pi opoitional The knowledge of this theoiem is dis- 
tinctly attnbuted to Thales by Plutaich, and it was probably made 
use of also in his determination of the distance of a ship at sea 

Let us now eonsidez the importance of the w T ork of Thales 

I In a scientific point of view (a) we see, m the lust place, that 
by his two theoiems he founded the geometiy of lines, which has 
evei since lemamed the principal pait of geometiy , (&) he may, 
m the second place, be fauly considered to have laid the founda- 
tion of algctua, foi Ins fiist theoiem establishes an equation in the 
ttue sense of the word, while the second institutes a piopoition. 5 * 

II In a philosophic point of view we see that m these two 
I theorems of Thales the first type of a natuial law, i e , the ex- 
pression of a fixed dependence between difleient quantities, oi, in 
another foim, the disentanglement of constancy m the midst of 
vauely — lias decisively ausen 8 III Lastly, m a piaetical point 
of view Thales furnished the fiist example of an application of 
tlieoietical geometiy to piactice, 7 and laid the foundation of an 
impoitant branch of the same — the measurement of heights and 
distances For the furthei pi ogress of geometry see Pyu iiagoiias 

As to the astronomical knowledge of Thales we have the follow- 
ing notices — (1) besides the prediction of the solar eclipse, Eu- 
demus attubutes to lnm the discovery that the cncuit of the sun 
between the solstices is not always umfoim , 8 (2) he called the last 
day of the month the thirtieth (Diog Laert,, i 24), (3) he divided 
the year into 365 days (Id, i 27), (4) he determined the dia- 
metei of the sun to be the 720 Ih part of the zodiac , 9 (5) he appears 
to have pointed out the constellation of the Lessen Bear to his 
countrymen, and instructed them to steer by it [as nearer the pole] 
instead of the Great Bear (Callimachus ap Diog Laeit., l 23 , cf 
Aratus, Phenomena, v 36 sq ) Other discovencs m astionom^ 
are attnbuted to Thales, but on authorities which are not trust- 
worthy He did not know, for example, that “ the earth is sphei- 
lcal,” as is enoneously stated by Plutarch {Placita, m 10) , on the 
contiaiy, he conceived it to be a flat disk, and m this supposition 
he was followed by most of Ins successors in the Ionian schools, 
including Anaxagoras The doctime of the sphericity of the earth, 

4 Em maihematisches Ilandbuch der alien Aegypter, Leipsic, 1877. 

6 Auguste Comte, SysUme de Politique Positive, in pp 297, 300. 

8 P Laffitte, Les Grands Types de V IlumamU, vol. u p. 292. 

7 Ibid , p. 294 

8 Theonis Smyrnau Platomci Liber de Astronomia, ed. Th. H. Mar- 
tin, p. 324, Pans, 1849 Cf Diog. Laert., i. 24. 

9 This is the received interpretation of the passage in Diogenes 
Laertius, i 24 (see Wolf, Gesch der Astron., p. 169), where asErjvaiov 
is probably a scribe’s error for CvSiaKov. Cf Apulevus, Florida, iv. 18, 
who attributes to Thales, then old, the discovery: “ quotiens sol mag- 
rntudme sua circulum quem permeat metiatur.” 
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for which the researches of Anaximandei had prepared the way, 1 
was m fast one of the great discovenes of Pytliagoias, was taught 
by Parmenides, who was connected with the Pythagoreans, and 
remained for a long time the exclusive propeity ot the Italian 
schools * 

Whilst m virtue of his political sagacity and intellectual eminence 
Thales held a place m the tiaditional list of the wise men, on the 
strength of the dismteiested love of knowledge which appealed in 
his physical speculations he vas accounted a “ philosopher” (efn\6- 
cro<pos ) His “philosophy” is usually summed up m the dogma 
“watei is the principle, or the element, of things”, but, as the 
technical teims “ puneiple ” ( apxv ) and “ element ” {crroix^oy) had 
not yet come into use, it may be conjectuied that the plnase “ all 
things aie water” (irdvra vSwp ierr t) moie exactly lepxesents his 
teaching Wn tings which boie Ins name were extant m antiquity, 
but, as Aristotle, when he speaks of Thales’s doctrine, always depends 
upon tradition, theie can he little doubt that they weie forgenes 

Fiona Austotle we learn (1) that Thales found m watei the 
origin of things , (2) that he conceived the earth to float upon a 
sea of the elemental fluid , (3) that he supposed all things to be 
full of gods , (4) that m vntue of the attiaction exeicised by the 
magnet he attubuted to it a soul Here our mfoimation ends 
Aristotle’s suggestion that Thales was led to his fundamental 
dogma by observation of the pait which moisture plays m the pio- 
duction and the maintenance of life, and Simplicius's, that the 
impressibility and the binding powei of water were pel haps also in 
his thoughts, are by admission pniely conjectural Simplicius’s 
further suggestion that Thales conceived the element to be modi- 
fied by thinning and thickening is plainly inconsistent with the 
statement of Theophrastus that the hypothesis m question uas 
peculiar to Anaximenes The assei tion preserved by Stobaeus that 
Thales recognized, together with the material element “ watei,” 
“mind,” which penetiates it and sets it m motion, is lefuted by the 
precise testimony of Aristotle, who declares that the eaily physicists 
did not distinguish the moving cause from the material cause, and 
that before Hermotimus and Anaxagoias no one postulated a 
creative intelligence 

It would seem, then, that Thales sought amid the variety of 
things a single matenal cause , that he found such a cause in. one 
of the forms of matter most familial to him, namely, watei, and 
accoidingly regarded eaith and all that it contains as water vari- 
ously metamorphosed , and that, asking himself no questions about 
the manner of its transformation, he was content “ to seem the 
forees of nature present deities ” (Zeller) 

The doctiine of Thales was mterpieted and developed m the 
course of three succeeding generations First, Anaximandei cliose 
for what he called lus “puneiple” (apx'b), not watei, but a cor- 
poreal element intermediate between fire and au on the one hand 
and water and earth on the other Next, Anaximenes, piefer- 
nng air, resolved its transformations into processes of thinning 
and thickening Lastly, Heiaclitus asserted the claims of file, 
which he conceived to modify itself, not occasionally, but per- 
petually Thus Thales recognized change, but was not careful to 
explain it , Anaximander attubuted to change two directions , 
Anaximenes conceived the two sorts of change as rarefaction and 
condensation, Heraclitus, perceiving that, if, as his piedeeessors 
has? tacitly assumed, change was occasional, the interference of a 
moving cause was necessaiy, made change peipetual But all foui 
agreed m tiacmg the vauety of things to a single material cause, 
coiporeal, endowed with qualities, and capable of self-tiansfoima- 
tion A new dopaiture was taken by the Eleatic Paimenides (see 
vol xvui p 316), who, expiessly noting that, when Thales and 
his successors attributed to the supposed element changing 
qualities, they were untiue to the principle of monism, requued 
that the supeificial pluiality of nature should he strictly distin- 
guished from its fundamental unity Hence, whereas Thales and 
his successors had confounded the One, the element, and the Many, 
its modifications, the One and the Not-One or Many became with 
Parmenides matters foi separate investigation In this way two 
lines of inquiry ougmated On the one hand Empedocles and. 
Anaxagoias, abandoning the pursuit of the One, gave themselves 
to the scientific study of the Many, on the other Zeno, abandoning 
the pursuit of the Many, gave himself to the dialectical study of 
the One Both successions wore doomed to failuie, and the result 
was a scepticism from which the thought of Greece did not emerge 
until Plato, leturnmg to Parmenides, declared the study of the 
One and the Many, jointly regarded, to be the true office of philo- 
sophy. Thus, meagre ana futile as the doctrine of Thales was, all 
the Greek schools, with the solitary exception of that of Pythagoras, 
took their oiigm from it Not an name only, hut also in fact, 
Thales, the first of the Ionian physicists, was the founder of the 
philosophy of Greece 


1 In likening the earth to a cylinder Anaximander recognized its 
circular figure m one direction 

a See G Y Schiaparelli, I Precursor i di Coperntco nell’ Antichitd, 
p. 2, Milan, 1873. 
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Bibhogi aphy — (4) GrosiETiticAr, and Astronomic 1l — C A Brets chn eider. 
Die Geometue u die Geo met ei vor DulHdes, Leipsic, 1870, H Hankc.1, Zur 
Gesc7nchte der MathematiK, Lupsic, 1874, G J Allman, “ Greek Geometry from 
lhales to Eudxd,” Heimathena , INo v, Dublin, 1877, M Cantor, Yotlesungen 
ube> Geschtchie det MathematiK, Leipsic, 16S0 , P Tanneiy, “ Thales de Milet c<s 
qu'U a empruntd & l’JEfiypte,” Iieviee Philosophique, Maich 1SS0 , “Da Tiadition 
touehanfc Pythagoie, CCnopide, et Thalfes,” Dull des Sc Math , May 18SG, E 
Wolf, Geschtchie dei Asti onomte, Munich, 1877 (B) Philosophical — E Zeller, 

Die Philosophic d Griechen.,1 16S-1S3, Leipsic, 1S76 ( Presociatic Philosophy, i 
211-227, Lond ,1881), F Uebci weg, Grundnssd Gesch d Philosophic, §12, Berlin, 
1S71 (Hist of Philosophy, Lond , 1S80) , T Eeckci , De Thalete Miles to, Halle, 18G5 , 
A B Knsche, Forschungen, pp 84-42, Gottingen, 1840 (G J A — H JA ) 

THALLIUM, one of the rarer elements of chemistry 
Its discovery is one of the outcomes of Bunsen and 
Kirchhof’s method of spectrum analysis When Crookes, 
m 1861, applied this method to the fine-dust produced m 
the roasting of a certain kind of pyrites he observed m its 
spectrum a green line foreign to all then known spectra, 
and concluded that his substance must contain a new 
element, to which he gave the name of thallium , from 
6aW6<z, a green twig Crookes presumed that his thal- 
lium was something of the ordei of sulphur, selenium, or 
tellurium , but Lamy, who anticipated him m isolating 
the new element, found it to he a metal Our present 
knowledge of the chemistiy of thallium is based chiefly 
upon the labours of Crookes 

The chemical character of thallium presents striking 
peculiarities. Dumas once called it the “ orinthorliynclius 
paradoxus of metals ” As an elementary substance, it is 
very similar in its mechanical and physical properties to 
lead , like lead it forms an almost insoluble chloride and 
an insoluble iodide But the hydroxide of thallium, m 
most of its properties, comes very close to those of the 
alkali metals 3 it is strongly basilous, forms an insoluble 
chloroplatinate, and an alum strikingly similar to the 
conesponding potassium compounds Yet, unlike potas- 
sium or lead, it forms a feebly basic sesquioxide similar to 
manganic oxide, Mn 2 0 3 

Traces of thallium exist in many kinds of pyrites, as 
used f or vitnol-makmg The only known mineral of which 
it forms an essential component is the “ crookesite ” of 
Skrikerum, Sm&land, Sweden, which, according to Hordeii- 
skiold, contains 33 3 of selenium, 45 8 of copper, 3 7 of 
silver, and 17 2 of thallium m 100 parts. Crookesite, 
however, is scarce The best raw materials for the pre- 
paration of thallium are the flue-dusts produced indus- 
trially in the roasting of thalhfeious pyrites and the 
“chamber muds” accumulating m vitriol-chambers wrought 
with such pyrites , iu both it is frequently associated with 
Selentctm: (q v ) The flue-dust from the pyrites of Thenx, 
near Spa (Belgium), according to Bottchei, contains 0 5 
to 0 75 per cent of thallium, that of the pyrites of Meggen, 
according to Cai&tanjen, as much as 3 5 per cent , while 
that of the pyrites of Buhrort yielded 1 per cent of the 
pure chloride to Gunning 

For the extraction, of the metal from chamber mud, the latter is 
boiled with watei, which extiacts the thallium as T1 2 S0 4 From 
the filtered solution the thallium is piecipitated by addition of 
hydioehlonc acid, as T1C1, along, in general, with more or less of 
chloiide of lead The mixed chlorides are boiled down to dryness 
with oil of vitriol to convert them into sulphates, which are then 
separated by boiling watei, which dissolves only the thallium salt. 
Fiom the filtered solution the thallium is recovered, as such, by- 
means of puie metallic zinc, or by electrolysis. The (approximately 
pure) metallic sponge obtained is washed, made compact by com- 
pression, fused m a porcelain ciucible m an atmosphere of hydro- 
gen, and cast into sticks Methods for the final purification of the 
metal will easily be deduced from what follows 

The metal is bluish white , it is extremely soft but almost devoid 
of tenacity and elasticity Its specific gravity is 11 86 It fuses 
at 290° C ; at a white heat it boils and can be distilled in hydrogen 
gas "When heated m an it is readily oxidized, with formation of 
a reddish 01 violet vapoui When exposed to the air it readily 
draws a film of oxide, the tarnished metal when plunged into 
ivatei reassumes its metallic lustre, the oxide film being quickly- 
dissolved When kept m contact with water and air it is gradually 
gonveited mto hydroxide, TI 2 0H 2 0 or TlOH 

This hydrate, TlOH, most conveniently prepared by decomposing 
the solution of the sulphate with baryta water, crystallizes from its 
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solution m long yellow needles, TlOH or TIOH 4- H 2 0, whieh dissolve 
readily m water, forming an intensely alkaline solution, which acts 
as a caustic, like,'foi instance, potash -ley, and like it greedily atsoibs 
carbonic acid from the ataiospheie But, unlike the alkalies, it 
readily loses its water at 100° C and even at the ordinaiy tempera- 
ture, to pass into the state of anhydious TLO, which is black or 
black-violet „ , 

The chloride, T1C1, lsieadily obtained from the solution of any 
thallous salt (e g , the sulphate), by addition of hydiochlone acid, 
as a white precipitate similai m appearance to chloride of silvei, 
like which it turns violet m the light and fuses below redness into 
a (yellow) liquid which freezes into a horn-like flexible mass The 
specific gravity of this “horn” thallium, as one might call it, is 
7 02 One part of the piecipitated chloride dissolves at 0° C m 
500 parts of water, and in 70 parts at 100° C It is less soluble 
m dil ute hydrochloric acid Carbonate of soda solution, dissolves 
it pretty freely 

The iodide, Til, is a yellow precipitate, which requires 16,000 
paTts of cold water and still more of solution of iodide of potassium, 
for its solution 

The chloi oplatmate PtCl 6 Tl 2 , readily obtainable from thallous- 
salt solutions by addition of chlonde of platinum (PtCl 6 H 2 ), is a 
yellow precipitate soluble m no less than 15,600 parts of cold water 

The carbonate, T1 3 C0 3 , comes closer to the lithium compound than 
to any other ordinary carbonate It forms lespleudent monoclime 
prisms, soluble at 18° C m 19 1 and at 100° m 4 46 parts of water 
A stable bicaibonate, T1HC0 3 , does exist 

Ths sulphate, TlnSO^, foims rhombic prisms isomorphous with 
K 2 S0 4 It dissolves at 18° C m 20 8 and at 101° m 5 2 parts of 
water It unites with vitriol into an acid salt, T1HS0 4 + 3H 2 0, 
and with sulphate of alumina into an “alum,” Al 2 (SO^) 3 Tl 2 S 04 + 
24H a O 

Thallic salts are related to thallous pretty much as manganic 
are to manganous The chloride, T1C1„ is obtained as a solution 
by passing ehloime into a suspension of thallous chloride m watei 
The solution, when evaporated m vac no, deposits col oui less crystals, 
T1C1 3 4- H 2 0 For the oxide, if chlorine be passed into a solution 
of thallous chlonde in. caibonate of soda a brown precipitate is 
produced, which, after diving, has the composition Tl 2 0 3 -fH 2 0 
When heated with stiong hydiochlone acid it evolves chlorine and 
yields T1C1 , when heated with oil of vitriol it yields oxygen gas 
and thallous sulphate Thallic sulphate, howevei, does exist, — in 
crystals, T1 2 (S0 4 ) 3 + 7H 2 0, soluble m dilute sulphunc acid, but 
decomposed by water, with precipitation of hydrated T1 2 0 ? 

Analysis — All thallium compounds volatile or liable to dissocia- 
tion at the tempeifltiue of the flame of a Bunsen lamp impart to 
such flame an intense green colour The spectium consists of only 
one line, which, of course, has a definite position m the spectium, 
and consequently is easily identified, — a most delicate test 

From solutions containing it as thallous salt the metal is easily 
precipitated as chloride, iodide, oi chloroplatmate by the cone- 
spondmg reagents (see supra) Snlphuietted hydiogen, m the 
piesence of fiee mineral acid, gives no precipitate, sulphide of 
ammonium, fiom neutral solutions, precipitates T1 2 S as a dark 
brown or black precipitate, insoluble m excess of reagent Thallic 
salts are easily reduced to thallous by means of solution of sulphtu- 
ous acid, and thus rendeied amenable to the above reactions 

The atomic weight of thallium was deteimmed veiy caiefully by 
Ciookes He found it Tl = 204 2, — O being 16 (W D ) 

THAMES, the most important river m Great Britain, 
has its source m several streams on tlie Gloucestershire 
border, the mam one having its rise m the parish of Coates, 
3 miles south-west of Cirencester The upper part of the 
river, until the junction with the Thame near Dorchester, 
is generally called the Isis, a usage to which Camden per- 
haps gave currency, who derives the woid Tamesis or 
Thames from the junction of the names of the two rivers, 
the Thame and Isis. The total length of the river from 
Thames Head to London Bridge is 170 miles, and to Sheer- 
ness 228 miles It drains an area of 6100 miles It be- 
comes navigable 24 miles from its source, near Lechlade, 
its waters having been greatly augmented by the junction 
of the Colne, Leach, and Churn , here also is the junction 
with the Thames and Severn Canal The height of its 
source above sea-level is 370 feet, and that of the stream 
at Lechlade 250 feet, the average fall between Lechlade 
and London Bridge (146 miles) being 21 inches per mile 
The course is remarkably equable throughout Above 
Teddmgton, 19 miles from London Bridge, the tidal wave 
may be said to cease, and thence up to Lechlade naviga- 
tion is carried on by the aid of locks A small steamer 


plies as high as Oxford "While at Lechlade the daily flow 
of the ordinary summer level is about 100 million gallons, 
the flow at Teddmgton is about 380 million gallons There 
are seven hours of ebb tide and live hours of flow tide 
From the Nore to London Bridge, a distance of 40 miles, 
the tidal wave travels m two hours, and m other two hours 
it reaches Teddmgton The width of the river at Ted- 
dmgton is 250 feet, and at London Bridge the width at 
high tide is 800 feet, the depth being 30 feet, while at low 
tide the width is 650 feet and the depth 12 feet Large 
barges can ascend the river 150 miles above London Bridge, 
vessels of 200 tons as high as the bridge, and of 400 tons 
to the Pool, below which, at Irongate and St Katherine’s 
wharf, deep-sea steamer navigation commences, while vessels 
of any tonnage can come as high as Deptford 

The Thames leaves the Gloucestershire and "Wiltshire boidei near 
Buscot, after which it separates successively Berks and Oxford, 
Beiks and Bucks, Middlesex and Suriey, and, finally, at its estuary, 
Essex and Kent Below Lechlade it has a winding couise, passing 
neai Fairmgdon and Bampton After receiving the ’Windrush, it 
passes near the grounds ot Blenheim, whence it receives from the 
left the Evenlode, and at Oxford it receives fiom the left the Olier- 
well It then flows m a southerly dneetion to Abingdon, wheia it 
leeeives on the right the Ock fiom the valley of the "White Horse, 
and has a junction with the Wilts and Berks Canal Turning m 
an easteily dneetion it is joined, about a mile after passing Dor- 
chester, by its principal affluent the Thame Thence, tlnough an 
opening of the Clnltern Hills, it passes Bensmgton, and turns 
south w aids by Wallmgfoid and Beading, wlieie it receives the 
Kennet fiom the light It then bends northwaid to Henley, east- 
ward to Great Marlow, and southward to Maidenhead, where it 
receives fiom the right the Loddon "Winding m a soutli-easteily 
dneetion it passes Eton, Wmdsoi, Datchet, Starnes, and Clieitsey, 
leceivmg at Staines tlie Colne from the left Flowing tlnough the 
grounds of Hampton Court it reaches Kingston and Teddmgton, 
where its bulk is increased by the tidal wave From Richmond, 
wlieie it receives the Mole, it begins to pass the villas and submits 
of London At Gravesend, 27 miles below London, it has a width 
of half a mile, and at the FToio lighthouse, 50 miles below London 
Budge, the estuary widens to neaily 10 miles In the tidal leaches 
tlie pi mcipal affluents of the Thames aie the Mole at Richmond, 
rlie Bient at Bientfoid, the "Wandle at "Wandsworth, the Lea at 
Blackwall, the Boding at Barking Creek, the Ingiebourne at Ram- 
ham, and the Medway at Sheemess The land adjoining tlie liver 
is greatly subject to floods, and fiom above London tlieie weic m 
ancient times vide stretches of maish land covered by shallow 
lagoons The embankments below London Budge date possibly 
from the time of the Romans, but their origin is the subject of 
much dispute (see London-, vol xiv p 840) Between London 
Bridge and Chelsea the bed of tlio liver has been altered artificially, 
and flooding is jn evented by a ruanne wall (see London, vol xiv 
p. 823) The Thames occupies the bed of a much laiger prehis- 
touc liver, tlie giavels of which adjoin its banks at a consideiable 
distance 

The scenery, though scarcely to be called picturesque, and m a 
certain sense monotonous, has a peculiar chaim fiom the richness 
of its sylvan beauty and its pleasant alternation of lull and dale 
The numbei of islands that oecui in the course of the nvei add to 
its intei est, and affoid convenient seclusion for tho erection of boat- 
houses and tents The Thames vies with the Tyne as the pi mcipal 
nvei for boat-racmg m England, and of conise greatly surpasses the 
lattei river as regaids amateur boat-racing, the pi mcipal fixtrues 
m which are the Oxford and Cambudge boat race and the Henley 
regatta The nvei affoids about one half of tlie water supply of 
London, and is the pnneipal outlet foi its sewage. It is under the 
government of conservators, originally constituted m 1857, but 
their duties have been extended by seveial subsequent Acts 

See The Rivet Thames ft om Oxford to the Sea, 1859, Cassell’s Royal River 
(richly illustiated), 1885, Iluxley’s Physiogt aphy, 1877, and Dickens’s JDictionai y 
of the Thames 

THANTA, or Tannah, a district in Bombay presidency, 
India, with, an area o± 4243 square miles, lying between 
18° 42' and 20° 20' N lat. and 72° 45' and 73° 48' E long 
It extends along the coast for 105 miles, with a breadth of 
50 miles, and is confined between the Sahy&dri Ghdts on 
the E and the sea on the W , while on the 3ST. it is bounded 
by the Portuguese territory of Daman and by Surat 
district, and on the S by Koldba and Poona districts 
The district is well watered and wooded, and, except m 
the north-east, is a low-lying rice tract broken by hills. 
The spurs of the Gh&ts form health resorts ; the two most 
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conspicuous Mils are MAtherAn and Tungar Most of the 
hills were once fortified, but the foits built on them are 
now dilapidated and useless The only rivers of any 
importance are the Vaitarna and the Ulhas, the former 
being navigable to a distance of about 20 miles from its 
mouth , the latter is also navigable m parts for small craft 
There are no lakes , but the Vehar and the Tulsi, formed 
artificially, supply Bombay city with water The forests, 
lying chiefly m the northern half of the district, occupy 
1664 square miles, or about 40 per cent of the total area 
The average annual rainfall exceeds 90 inches 

In 1881 the population of Thana was returned at 908,548 (males 
468,236, females 440,312), Hindus numbered 806,805, Moham- 
medans 42,391, and Christians 39,545, The district has seven 
towns with populations exceeding 10, 000, namely, Bandra (14, 987), 
Thana (see below), Bhiwandi (13,837), Kalyan (12,910), Bassem 
(10,357), Panvel(10,351), Uran(10,149) The area under cultivation 
in 1885-86 was 1,002, 448 acres, and 768,05 7 lemamed uncultivated. 
The total area of crops was 522,810 aeies, including 5835 twice 
cropped Rice is by far the most important product, and occupied 
324, 680 acies ; it is also the chief article of export Sugai-cane and 
plantains are cultivated largely, as well as mangoes and cocoa-nuts 
In 1885-86 the gioss revenue of the district was £245,182, the 
land yielding £130,409 The territory compused m the district 
of Thana formed pait of the dominions of the peshwa, and was 
annexed by the Butish m 1818 on. the overthiow of Baji ldo 
Since then the opeiations to put down the Roll robbeis, which 
extended ovez seveial yeais, have been the only cause of serious 
trouble, and lately, m 1874 and 18 77, theie were a number of gang 
lobbenes which weie suppressed, but not without difficulty 

THANA, chief town of the above district and a station 
on the Great Indian Peninsula Railway, lies 20 miles north- 
east of Bombay city, m 19° IP 30" N lat and 73° 1' 30" 
E long, and m 1881 had a population of 14,456 (males 
7856, females 6600) It is a municipal town and a port, 
and contains a civil hospital and post-office 

THANE, or Thegn. See England, vol. vui p 274 , 
and Nobility, vol. xvn p 529 

THAPSACUS See Mesopotamia, vol xvi p. 49 
THAR AND pArKAR, or Thtjb and Pajrkee, a dis- 
trict m the east of Sind, Bombay presidency, India, with 
an area of 12,729 square miles It lies between 24° 13' 
and 26° 15' N lat and between 68° 51' and 71° 8'E long, 
and is bounded on the N by Kkaipur state, on the E by 
the states of Jaisalmir, Malam, and Jodhpur, on theW by 
Hyderabad district, and on the S by the Runn of Cuteh 
The district is divided into two portions The western 
part, called the ce Pat,” is watered by the Eastern Nai a and 
the Mithrau canals, which constitute the sole water-system 
of the district, and the piesence of water has created a 
quantity of jungle and marsh , the other part, called the 
“ Thar,” is a desert tract of rolling sand-hills, running 
north-east and south-west, composed of a fine hut slightly 
coherent sand To the south-east of Thar is PArkar, where 
there are ranges of rocky hills, rising to 350 feet above 
the surrounding level, and open plains of stiff clay. The 
PArkar portion of the district contains the rums of several 
old temples , one of these is a Jam temple, which con- 
tained an idol of great sanctity and repute, known under 
the name of Gorcha The climate is subject to consider- 
able extremes in temperature, being excessively hot m the 
summer and very cold in winter, the cold increasing as 
the sand-hills are approached 

The census of 1881 letuinecl the population at 203,344 (males 
112,400, females 90,944); Hindus numbered 43,755, Moham- 
medans 109,924, and Christians only 14 TJmaikot, the birth- 
place of Akbar, is the chief town, with a population of 2828 The 
chief products of the district are nee, joar, bajri, cotton, and oil 
seeds It is estimated that only 45 per cent, of the arable area 
is under cultivation. The exports aie chiefly nee, wheat, oil-seeds, 
cattle, goats, and sheep, the imports consist of cotton, metals, 
dried fruits, piece goods, sugar, and tobacco The manufactures 
are chiefly blankets, camel saddles, and coarse cotton cloth. The 
imperial revenue m 1885-86 amounted to £44,313, of which the 
land supplied £32,927. 

Yery little is known of the early history of the district. The 
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Soda Rajputs, said to be descendants of Parmar Soda, are supposed 
to have come mto this part of Smd about 1226, when they quickly 
displaced the ruleis of the country, though, according to other 
authorities, they did not conquer the countiy from the Sumras, 
the dominant race, before the beginning of the 16th century The 
local dynasty of the Sodas succumbed to the Kalhoras about 1750, 
since which penod the district has been subject moie oi less to 
Smd The Talpur mirs succeeded the Ealhoias, and biult a 
number of foits to overawe the people, who were lawless and 
addicted to lobbery On the British conquest of Smd m 1843 the 
gieater part of the district was made over to Cutch , and m 1856 
it was wholly meorpoiated in the piovmce of Smd In 1859 a 
lebellion broke out, which was quickly suppressed. 

THARRAWADDY, a district in the Pegu division of 
Burmah, with an area of 2014 square miles It lies 
between 17° 30' and 18° 40' N lat and between 95° 20' 
and 96° 10' E long , and is bounded on the N. by Piome, 
on the E by the Pegu Yoma range, on the S by Hantha- 
waddy, and on the W by Henzada The Pegu Yoma 
range separates Tharrawaddy from Toungii district, and 
forms the water-parting between the rivers Irrawaddy and 
Sittang ; there are also many small elevations The 
Irrawaddy, which traverses the distuct for 46 miles, is 
the principal navigable river Another important river is 
the Hlamg, which runs through the district from north to 
south, receiving from the east, through numerous channels, 
the drainage of the Pegu Yoma Mountains, which fertilizes 
the plain on its eastern bank There are twenty-three 
teak forests and four fuel reserves m the district, covering 
an area of 817 square miles Among the wild animals 
generally found m the mountains are the elephant, 
rhinoceros, bison, and various kinds of feathered game 

In 1881 the population was returned at 278,155 (males 143,413, 
females 184,742), of whom 1985 weie Hindus, 1110 weie Moham- 
medans, 270,552 were Buddhists, whilst Christians and abougmes 
numbeied 2363 and 2135 respectively The area under cultivation, 
m 1885-86 compused 323,542 acres, and that available for cultiva- 
tion 186,002 aeies, foiests occupied 364,524 acies The chief pro- 
ducts of the distuct aia rice, sesamum, tobacco, sugai-cane, cotton, 
and fiuits. The gioss levenue of Thanawaddy m 1885-86 was 
£85,254, of which the land yielded £51,523 The histoiy of the 
district is identical with that of Henzada (q v ) Tharrawaddy 
was formed in 1878 out of that portion of Henzada lying east of 
the Inawaddy Its headquarteis are at Thoon-tshay, on the 
stream of the same name 

THASOS, an island in the north of the riEgean Sea, off 
the coast of Thrace, 3^ miles distant from the plain of the 
river Nestus (now the Kara-Su) The island was colonized 
at an early date by Phoenicians, attracted probably by its 
gold mines , they founded a temple of Hercules, which 
still existed m the time of Herodotus Thasus, son of 
Phoenix, is said to have been the leader of the Phoenicians, 
and to have given his name to the island In 720 or 708 
b c Tkasos received a Greek colony from Paros In a 
war which the Parian colonists waged with the Saians, a 
Thracian tribe, the poet Archilochus threw away his shield 
The Greeks extended their power to the mainland, where 
they owned gold mines which were even more valuable 
than those on the island. From these sources the Thasians 
drew great wealth, their annual revenues amounting to 
200 or even 300 talents Heiodotus, who visited Thasos, 
says that the best mines on the island were those which 
had been opened by the Phoenicians on the east side of the 
island, facing Samothrace After the capture of Miletus 
(494 b c ) Histiseus laid siege to Thasos. The attack 
failed, hut, warned by the danger, the Thasians employed 
their revenues to build war ships and strengthen their 
fortifications. This excited the suspicions of the Persians, 
and Darius compelled them to surrender their ships and 
pull down their walls After the defeat of Xerxes the 
Thasians joined the Greek confederacy , but afterwards 
(m 467, 465, or 464, according to different calculations), 
on account of a difference about the mines and marts on 
the mainland, they revolted. The Athenians defeated 
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them by sea, and, after a siege that lasted more than two 
years, took the capital, Thasos, and compelled the Tkasians 
to destroy their walls, surrender their ships, . pay an 
indemnity and an annual contribution, and resign their 
possessio ns on the mainland. In 411 b.c., at the time of 
the oligarchical revolution at Athens, Thasos again revolted 
from Athens and received a Lacedaemonian governor ; but 
in 407 the partisans of Lacedaemon were expelled, and the 
Athenians under Thrasybulus were admitted. After the 
battle of kEgospotami (405 b.c.), Thasos again fell into 
the hands of the Lacedaemonians 3 but the Athenians must 
have recovered it, for it formed one of the subjects of 
dispute between them and Philip of Macedonia. In the 
embroilment between Philip III. of Macedonia and the 
Homans, Thasos submitted to Philip, but received its 
freedom at the hands of the Homans after the battle of 
Cynoscephalse (197 b.o.), and it was still a “ free ” state in 
the time of Pliny. Thasos, the capital, stood on the north 
side of the island, and had two harbours, one of which 
was closed. Archilochus described Thasos as “an ass’s 
backbone crowned with wild wood,” and the description 
still suits the mountainous island with its forests of . fir. 
The highest mountain, Ipsario, is 3428 feet high. Besides 
its gold mines, the wine, nuts, and marble of Thasos were 
well known in antiquity. The mines and marble quarries 
are no longer worked 3 and the chief exports are now fir 
timber for shipbuilding, olive oil, honey, and wax. The 
imports consist of manufactured goods, beasts of burden, 
and coria, for the island is too mountainous to grow 
enough corn for the inhabitants. 

In 1858 the population, distributed in ten villages, was estimated 
at 10,000. The people are Greek Christians, and do not differ in 
appearance from the inhabitants of the other Greek islands. The 
villages are mostly situated at some distance from the sea 3 for the 
island suffered from pirates up to a time within living memory. 
In the early part of this century sentinels stood on duty night and 
day, and at a signal of alarm the whole population, including the 
Turkish aga himself, used to hide in the woods. For a description 
of the island and its remains of antiquity, see A. Conze, Heise atif 
clin Inseln des thrakischen Mieres , Hauover, 1860. 

THAYETMYO, a district in the Irrawaddy division of 
Burmah, having an area of 2397 square miles, and lying 
between 18" 50' and 19° 30' M. lat. and between 94° 30' 
and 95° 50' E. long. It is bounded on the H. by the 
newly acquired territory of Burmah, on the E. by Toungii 
district, on the S. by Protne, and on the ~W. by Sandoway. 
On the west is the Arakan Yoma range, and on the east 
the Pegu Yoma 3 and the face of the country, where it 
does not rise into mountains, is everywhere broken by low 
ranges of hills, many of which are barren and destitute of 
all vegetation.. The greater part of the district is wooded, 
and the Yomas east and west are covered with forests now 
mostly preserved. The chief river is the Irrawaddy, which 
traverses Thayefcmyo from north to south. The country 
is well drained 3 the drainage finds its way to the Irra- 
waddy by three main streams (the Pwon, Ma-htiin, and 
Ma-de) on the west, and by two (the Eye-nee and Bhwot- 
lay) on the east. Several salt and hot springs occur in 
many localities of the district 3 petroleum is also found, 
and extensive lime quarries exist a few miles south of 
Thayetmyo. The principal wild animals are . leopards, 
wildcats, barking deer, elephants, rhinoceroses, tigers, black 
bears, and wild hogs. Silver pheasants and partridges are 
found in large numbers, especially in the mountains. 

In 1881 the number of inhabitants in the district was 1 69,560 
(males 87,308, females 82,252); Hindus numbered 2620, Moham- 
medans 1861, Christians 2349, and Buddhists 148,629. The 
chief town is Thayetmyo, with a population (1881) of 16,097 ; it is 
situated in 19° 18' 43" N. lat. and 95° 15' 40" E. long., on the right 
bank of the Irrawaddy. Of the total area of 1, 534, 080 acres, only 
108,167 were under cultivation in 1885-86 ; 547,631 were avail- 
able for cultivation ; and forests occupied 256,256 acres. The chief 
products are rice, cotton, oil seeds, and tobacco ; cutch is also very 


abundant, and the manufacture of the dye-stuff is_ carried on exten- 
sively. Coal has recently been found in the district, and earth oil- 
wells exist, but neither coal nor oil has yet been extracted in any 
quantity. The revenue of the district in 1885-86 was returned at 
£36,702, of which the land contributed £10,482. On the annexa- 
tion of Pegu by the British in 1852-53, Thayetmyo was formed into 
a subdivision of Prome district ; and in 1870 it was erected into a 
separate jurisdiction and placed under a deputy-commissioner. 

THEATRE ($ecLTpov, “ a place for seeing,” from 6ea.op.aL). 
The invention of a building specially devised for dramatic 
representations was due to the Athenians (see Drama). 
At first representations at the Dionysiac festivals were held 
on temporary wooden platforms 3 an accident, however, 
which occurred in 500 b.c. induced the Athenians to begin 
the construction of a permanent building. This first theatre 
was not completed till 340 b.c., and during the interval a 
large number of theatres, designed on the same model, had 
been erected in many towns of Greece and Asia Minor, 
though in some cases, as at Sparta, they were used for 
assemblies of the people and dances rather than for 
dramatic performances. The great Dionysiac theatre at 
Athens was placed in the Lemeurn, an enclosure sacred to 
Dionysus, and its auditorium is scooped out of the rock at 
the base of the Acropolis on its south-east side. A similar 
position on the slope of a hill was always chosen by the 
Greeks, and it was not till the 1st century b.o. that 
theatres were built by the Romans on a level site. 



Eig. 1 shows the plan of the existing theatre at Myra, 
in the south-east of Lycia, which, though late in date, is 
built after the old Greek model . 1 The seats for the 
audience are arranged in concentric tiers, rising like steps 
one above the other (see fig. 2)3 these mainly rest on a 
cavity excavated . 
in the hill-side, 
and the whole 
space occupied by 
the spectators was 
called the koIXov ] 

(Lat. cavea). About 
half-way up the 
slope is an encirc- 
ling passage ( 8 «£- 
£o>/xa, prsecinctio). 



—Section showing the Seats A, — with I 
place for spectators’ feet. 


Elights of steps divide the seats into 
wedge-shaped blocks (KepxlSes, cimei ). At the highest 
level behind the top row of seats ran a colonnade, form- 
ing a covered passage with a gallery at the top. _ Rows 
of niches were formed in the back wall of this, and 
also sometimes in the low wall encircling the Btdfcwpa 3 in 
these niches a series of large bronze jars (^x e?a ) were ' s ?* : 
they were intended to catch and repeat the reverberation 
of the voices from the stage. Yitrnvius (iii. 5) gives 


1 See Texier and Pullan, Asia Minor , London, 1865. 
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elaborate directions for the construction of these vases, 
which were to be tuned m a chromatic scale , x he mentions 
their use by the Greeks, but says he knows of no Roman 
theatre which possessed these vases, the real utility of 
which is very problematical 1 2 The segmental floor space 
m a Greek theatre was called the opxna-Tpa (oichesti a), and 
was occupied by the chorus , m the centie of this was the 
6vp.4X.ij, a platform slightly raised ou steps, m the middle 
of which was an altai to Dionysus The stage ( rrpoo-KrjvLov , 
proscenium) was a narrow platform, raised 3 to 5 feet 
above the orchestra, with which it communicated by stairs, 
so that the chorus could move fiom one place to the other, 
the central part of the stage, where the puncipal actors 
usually stood, was the Xoyeiov (jpulpitum ) The stage was 
also connected with a chamber under it {v-n-ovKqvLov) by a 
flight of stairs called kA . t/ia/ces, by which ghosts 

ascended At the hack of the stage was a lofty wall, 
which usually reached to the level of the colonnade behind 
the highest row of seats , this was the o-ktjvtj ( scena ), m 
which were three doors leading into the stage from the 
actors’ dressing-rooms behind it 3 This wall was usually 
decorated with three ordeis of columns and entablatures, 
forming an architectural fagade, which represented a palace 
or temple, before which the action of the play was 
supposed to take place Other movable wooden scenery 
was m some cases added in fiont of the permanent scena , 
or cui tains with woven or embroidered figures were hung 
against it to form a background to the actors ( irapa - 
Treracrpa or avXaiai, aulsza or sijm? mm). More elaborate 
painted scenes were also used, but, according to Aristotle 
(JPoet , iv 16), not before the time of Sophocles Various 
kinds of machinery were used, such as the p^xavrj, to suspend 
m the air an actor who was playmg the part of a god 
descending from heaven, 4 and the fipovre tov, an apparatus 
to imitate thunder by stones rolled m metal jars, piobably 
m the ghost-chamber under the stage Women were not 
excluded from the Greek tragic drama, but appear to have 
sat by themselves m the upper rows of seats (Athenseus, xn 
534) 5 At least m late times the chief priestesses of Athens 
occupied marble thrones in the irpo^pCa or front row 

The remains of the Dionysiac theatre at Athens, the 
prototype of all later theatres, were excavated m 1862, 
when the proscenium, orchestra, and lower rows of seats 
were found m a fair state of preservation It must have 
held 30,000 people the cavea reaches from the foot of 
the Acropolis hill to close under the upper circuit wall 
The rock-cut cavern, which was faced with the choragic 
monument to Thrasyllus (320 bo), seems to have opened 
behind the highest iow of seats , the face of the rock is 
here scarped to a curve concentric with the lines of seats 
The most interesting discovery was that of a row of 67 
marble thrones in the front row, each inscribed with the 
name of one of the chief Athenian priests or with that of 
a secular official 6 The cavea was divided mto 13 cunei, 

1 The well-preserved tlieatie at Taiiromemum, m Sicily, still has 
these mches, which are contuved in the dwarf wall on which the 
columns of the upper gallery stood 

2 Earthenware vases, which aie sometimes found under the floors of 
mediaeval church stalls, were probably placed tlieie thiougli a mistaken 
notion that this was carrying out Vitruvius’s recommendation 

3 The central door, used by the chief actor, was “the loyal door.” 

4 Hence the Roman proverbial phrase, “ deus ex machina, ,J 

6 This is shown by Jacobs, Verm Schmften, iv p 272, and 
Passow in Zimmermann' s Zeitschr. f d Alterth , 1837, No. 29 

6 These thrones are of various dates, langmg from the reign of 
Augustus or even earlier to that of Hadrian; see Papers of the 
American School of Classical Studies at Athens, vol i p 123. 

Similar Greek theatre seats of eailier date still exist m the choirs of 
some churches m Rome, where they were once used for the episcopal 

or celebrant’s throne. These were probably brought to Rome during 
the imperial period for use m the Roman theatres or amphitheatres. 

The finest example of puie Hellenic work is m S Pietro m Vmcoli, 
it is decorated with delicate honeysuckle scroll-work m relief. 


a low wall separated the auditorium from the orchestra 
The front or “riser” of the stage is decorated with fine reliefs 
of deities on large marble slabs These existing features 
are mostly restorations of the time of Hadrian, but the 
reliefs themselves are of much earlier date The floor of 
the orchestra is very late, formed of roughly laid slabs of 
stone, with a large central lozenge m marble, which may 
mark the limits of the thymele, and is apparently part of 
an earliei pavement. 

The position of the Dionysiac theatre, with many of 
the chief temples of Athens in sight, and with its glorious 
view of Mount Hymettus, the blue waters of the Aegean 
Sea, and the islands of Salamis and Agma, should not he 
forgotten m reading the dramas of the great ti agedians, 
with their impassioned appeals to the glories of nature and 
their allusions to the protective presence of the divme 
patrons of Attica. 

Outside Athens the largest Greek theatres were those at 
Megalopolis (Paus , vm. 32), Cnidus, Syracuse, Argos, and 
Epidaurus By the end of the 4th century b c every 
important Hellenic city possessed its theatre, and new 
ones weie built or old ones restored throughout the whole 
peuod of Roman domination The most perfect existing 
example is that at Aspendus m Pamphyha, 7 a building of 
the 2d century of our era, m which the early Greek model 
has been closely followed. Aspendus is the only place 
where the whole scena with its three oiders of columns is 


still standing, and every row of seats exists m almost perfect 
condition In this theatre the whole interior appears to 
have been covered by an awning, 8 supported along the top 
of the scena by wooden poles set m rows of perforated 
corbels like those on the Colosseum m Rome The earlier 
Greek theatres were probably unsheltered from the sun 
Next to Aspendus, the theatre of Tauromenmm, m Sicily 
(see Taormina), is the best preserved, at least as far as 
regards the scena and the upper gallery round the cavea. 
That at Myia, in Lycia (fig 1), is also m good preservation, 
The Roman Theatre — In the main the theatres of the 
Romans were copied closely from those of the Greeks, but 
m the Greek theatre 
the orchestra occu- 
pied moie than a 
semicircle, while the 
Romans made it ex- 
actly half a circle 
The accompanying 
diagiams (see fig 3) 
show the principle 
on which the plan 
of each was set out. 9 
The Romans also 
introduced another 
important change, in 
many cases con- 
structing theatres on 
level site, not 
scooped out of a hill- 
side as m the case 
of Hellenic theatres. 

This necessitated an 
elaborate arrange- 
ment of substruc- 
tures, with lakmg vaults to carry the seats of the cavea, 
and also an additional visible fagade with tiers of arches 
following the semicircle of the auditorium. The design 
universally adopted for this appears to have been tiers, 
usually three in number, of open arches, with intermediate 
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Fie 3 — Diagram to show the Principle on which 
the Plans of the Gi eek and Roman Theatre were 
set ont 


7 See Texier and Pullan, Asia Minor, London, 1865 

8 There was also a wooden pent-roof corbelled out over the stage. 

9 See Vitruvius, in. 8 (Greek theatre) and in 2 to 7 (Roman). 
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engaged columns, each tier being of a different order, as is 
still to be seen m the remains of the theatre of Marcellas 
in Home 1 The development of the use of the stone arch, 
and still more the use of concrete for forming vaults, 
enabled the Homans to erect their theatres on any site 
Those in Home were placed m the level plain of the 
Campus Martius 

During the Republican period the erection of permanent 
theatres with seats for the spectators was thought to 
savour of Greek luxury and to be unworthy of the stern 
simplicity of the Roman citizens Thus m 154 b c Scipio 
hTasica induced the senate to demolish the first stone 
theatre which had been begun by C Cassius Longinus 
(“ tanquam. inutile et noeiturum publicis moribus,” Liv , 
Epit , 48) Even m 55 bo, when Pompey began the 
theatre of which remains still exist m Rome, he thought it 
wise to place a shrine to Venus Victnx at the top of the 
cavea, as a sort of excuse for having stone seats below it — 
the seats theoretically serving as steps to reach the temple 
This theatre, which was completed m 52 b c , is spoken of 
by Vitruvius as “ the stone theatre ” par excellence it is 
said in the Regionary catalogues to have held 40,000 
people It was also used as an amphitheatre for the 
bloody shows m which the Romans took greater pleasure 
than m the purer intellectual enjoyment of the drama 
At its inauguration 500 lions and 20 elephants were killed 
by gladiators Near it two other theaties were erected, 
one begun by Julius Caesar and finished by Augustus m 
13 bc, under the name of his nephew Marcellus, 2 and 
another built about the same date by Cornelias Baibas 
(Suet., Aug, 29, Pliny, E N, xxxvi 16) Scanty re- 
mains exist of this last theatre, but the ruins of the 
theatre of Marcellus are among the most imposing of the 
buildmgs of ancient Rome 

A long account is given by Pliny ( H N , xxxvi 2 and 
24) of a most magnificent temporary theatre built by the 
asdile M iEmilius Scaurus in. 58 b c It is said to have 
held the incredible number of 80,000 people, and was a 
work of the most costly splendour Still less credible is 
the account which Pliny gives (E E , xxxvi 24) of two 
wooden theatres built by C Curio m 50 b c , which were 
made to revolve on pivots, so that the two together could 
form an amphitheatre m the afternoon, after having been 
used as two separate theatres m the morning 

In some cases the Romans built two theatres close 
together, one for the Greek and the other for the Latin 
drama, as is the case at Hadrian’s magnificent villa near 
Tivoli The two theatres at Pompeii are still well pre- 
served, and all Roman provincial towns of any importance 
seem to have possessed at least one theatre, designed with 
the semicircular orchestra after the Roman fashion (see 
fig 3) The theatres built under the Roman rule in 
Hellenic cities seem, on the other hand, to have been 
usually constructed on the old Greek model, probably 
because they were designed by Greek architects This is 
the case at Tanromenuxm, Aspendus, and Myra see (fig 
1) An important exception to this rule is the still well- 
preserved theatre of Herodes Atticus, at the south-west 
angle of the Athenian Acropolis, which has a semicircular 
orchestra It was built m the reign of Hadrian by 
Herodes Atticus, 3 a very wealthy Greek, who spent 
enormous sums in. beautifying the city of Athens; he 
called it the Regillum, after his wife Regilla Its cavea, 

1 This design was also adopted for then amphitheatres, such as the 
colossea of Rome and Capua, the plan of which resembles the cavea 
of two theatres set together so as to enclose an oval space 

a According to Livy (xl 51), the theatre of Marcellus was built on 
the site of an earlier one erected hy JEnnlius Lepidus 

8 This theatre was not begun when Pausamas wrote his book Attica, 
and was complete when he wrote the Achaica (see Paus, , vn 20). It 
is illustrated m Mon. Inst,, vn, plate 16. 


which is excavated m the rock, held about 6000 people , 
it was connected with the great Dionysiac theatre by a 
long and lofty portions or stoa, of which considerable 
remains still exist, probably a late restoration of the stoa 
built by Eumenes II of Pergamum In the Roman theatre 
the “ orchestra ” was occupied, not by the chorus, but 
by senators and other persons of rank (Vitr , m. 6) 4 
The Romans used scenery and stage effects of more 
elaboration than was the custom m Greece Vifciuvius 
(m 7) mentions thiee sorts of movable scenery — (1) 
for the tragic drama, fagades with columns represent- 
ing public buildings , (2) for comic plays, private houses 
with practicable windows and balconies, 5 and (3) for the 
satyric drama, rustic scenes, with mountains, caverns, and 
trees 

The, Modern Theatre — During the Middle Ages miracle 
plays with sacred scenes were the favourite kind of 
drama , no special buildings weie erected for these, as 
they were represented either m churches or m temporary 
booths In the 16th century the revival of the secular 
drama, which, m the reign of Elizabeth, formed so im- 
portant a part of the literature of England, was carried on 
m tents, wooden sheds, or courtyards of inns, mostly by 
strolling actors of a very low class It was not till towards 
the close of the century that a permanent building was 
constiucted and licensed for dramatic representations, 
under the management of Shakespeare and Burbage 5 In 

4 The pit and stalls m a modern theatre occupy an analogous 
position. 

5 These are shown on Giasco-Roman vases of the latest type, with 
paintings of burlesque paiodies of mythological stories 

6 The first building specially elected in London for dramatic 
purposes was built m X 576-77 by the actoi James Buibage, who was 
ongmally a carpentei by tiade It was constiucted of timber, and 
stood in Holywell Lane, Shoreditch, till 1598, when it was pulled 
down, it was known as “The Theatre” pai excellence Of almost 
equally eaily date was the “Cui tain” theatie, also m Shoiediteh, 
many explanations of its name have been given, but the real one 
appears to he that it was so called from the plot of ground, known as 
“ The Curten, ” on which it stood It probably continued in use till 
the geneial closing of theaties by older of the pailiament m 1642 

The “ Globe” theatie, famous foi its association with Shakespeare, 
was built by James Burbage, who used the mateuals of “ The Theatre,” 
in the year 1598 Its site was m Southwaik, in a distuct called 
« The Bankside,” neai the old “ Beai Gaidens ” It was an octagonal 
structuie of wood, with lath and plastei between the mam framewoik 
It was burnt m 1613, rebuilt, and finally pulled down and its site 
built over m 1644 Its name was deiivecl Horn its sign, of Atlas sup- 
posing the globe Near it were two less important theatres, “ The 
Rose,” opened in 1692 by Henslowe, and “The Swan,” opened m 
1598 and probably owned also by Henslowe , like the Globe, it was 
an octagonal wood-and-plastor building 

The “Blackfiiais” theatie, another of the Buibages’ ventures, was 
built in 1596 (not 1576, as stated by Colhei, Hist, of Dramatic Poetry 
and Annals of the Stage, new eel , 1879, vol i p 287), near the old 
Dominican fnaiy. The “Fortune” theatie was built by Edwaid 
Alleyn, the gieat rival of the Buibages, m 1599—1600, at a total cost, 
including the site, of £1320 It stood between Whitecioss Street 
and Golding Lane It existed as late as 1819, when a drawing of it 
was given by Wilkinson ( Londma illusti ata, 1819), The “Red 
Bull” theatie was probably ongmally the galleried court of an inn, 
which was adapted for dramatic purposes towards the close of 
Elizabeth’s leign Other early theaties weie the “Hope” or “Pans 
Garden” theatre, the “ Wlntefnais ” and “ Salisbury Coiut ” theatres, 
and the “ Newington” theatre A curious panoiamic view of London, 
engraved by Vissclier in 1616, shows the Globe, the Hope, and the 
Swan theatres 

The plan of the first English theatres appeals to have had no con- 
nexion with those ot classical times, as was the case m Italy . it was 
evidently produced m an almost accidental way hy the early custom of 
erecting a temporary platfoim or stage m the middle of the open court- 
yard of an inn, in which the gallenes all round the couit formed boxes 
for the chief spectators, while the poorer part of the audience stood 
in the cotut on all sides of the cential stage. Something similar to 
this arrangement, unsuitable though it now seems, was reproduced 
even in buildings, such as the Globe, the Fortune, and the Swan, 
which were specially designed for the drama. In these and other 
eaily theatres there was a central platform for the stage, surrounded 
by seats except on one side, where there was a “green-room or 
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the 16th and 17th centuries a favourite kind of theatrical 
representation was in the form of “ masques, 5 ’ with pro- 
cessions of grotesquely attired actors and temporary scenic 
effects of great splendour and mechanical ingenuity. In 
the reigns of James I. and Charles I. Ben Jonson and the 
architect Inigo Jones worked together in the production of 
these “ masques,” Jonson writing the words and Inigo 
Jones devising the scenic effects, the latter being very 
costly and complicated, with gorgeous buildings, land- 
scapes, and clouds or mountains, which opened to display 
mimic deities, thrown into relief by coloured lights. These 
masques were a form of opera, in which Ben Jonson’s 
words were set to music. Ben Jonson received no more 
for his libretto than Inigo Jones did for his scenic devices, 
and was not unnaturally annoyed at the secondary place 
which he was made to occupy : he therefore revenged 
himself by writing severe satires on Inigo Jones and the 
system which placed the literary and mechanical parts of 
the opera on the same footing. In an autograph MS. 
which still exists this satirical line occurs — “ Painting 
and carpentry are the soul of masque ” (see Cunningham, 
Life of Inigo Jones , London, 1848). 

In Italy, during the 16 th century, the di'ama occupied 
a more important position, and several theatres were 
erected, professedly on the model of the classic theatre of 
Vitruvius. One of these, the Teatro Olimpico at Vicenza, 
still exists ; it was designed by Palladio, but was not 
completed till 1584, four years after his death. It has an 
architectural scena, with various orders of columns, rows 
of statues in niches, and the three doors of the classic 
theatre, but the whole is painted with strong perspective 
effects which are very unclassical in spirit. Scamozzi, 
Palladio’s pupil, who completed the Teatro Olimpico, built 
another pseudo-classical theatre in 1588 at Sabbionetta for 
the duke Vespasiano Gonzaga, but this does not now exist. 

In France the miracle play developed into the secular 
drama rather earlier than in England. In the reign of 
Louis XI., about 1467, the “ Brothers of the Passion” 
had a theatre which was partly religious and partly 
satirical. In the 16 th century Catherine de 5 Medici is 
said to have spent incredible sums on the dresses and 
scenery for the representation of the Italian ballet ; and 
in the middle of the 17th century the regular opera was 
introduced at Paris. 

At the end of the 18th century the theatres of San 
Carlo at Naples, La Scala at Milan, and La Fenice at 
Venice were the finest in Europe ; all these have been 
rebuilt, in the present century, but have been eclipsed by 
the theatres of Paris, St Petersburg, and other capitals, 
both in size and architectural splendour. 

“ tireynge-howse. ” The upper galleries or boxes completely sur- 
rounded the stage, even the space over the green-room being occupied, 
by boxes. This being the arrangement, it is easy to see why the 
octagonal plan was selected in most cases, though not in all, — the 
Fortune theatre, for example, was square. An interesting specifica- 
tion and contract for the building of the Fortune theatre is printed by 
Halliwell - Pliilli pps {op. cit. infra, p. 164). In all its details the 
Fortune is specified to be like the Globe, except that it is to be square 
iu plan, and with timbers of heavier scantling. The walls are to be 
of wood and plaster, the roof tiled, with lead gutters, the stage of 
oak, with a “ shadow” or cover over it, and the “ tireynge-howse ” to 
have glazed windows. Two sorts of boxes are mentioned, viz., 
‘ ‘ gentlemen’s roomes ’ ’ and “ twoo-pennie roomes. ’ ’ A woodcut show- 
ing this arrangement of the interior is given in a collection of plays 
edited by Kirkman in 1672. 

Much valuable information about the early theatres of London is 
given by Wilkinson, Londina Illustrata (1819), in which are engrav- 
ings of some of them. See also Collier, Hist, of Dramatic Poetry , 
1879 ; Halliwell-Phillipps, Life of Shakespeare, 1883 ; Malone, 
History of the Stage, 1790, republished by Boswell in 1821; the 
publications of the New Shakspere Society; the Ninth Report of 
the Historical MSS. Commission; and a series of articles on early 
London theatres, by T. F. Ordish, in The Antiquary, vols. xi., xii., 
andxiv., 1885-86. 


In the modern theatre the auditorium has changed comparatively 
little, except that the stalls have gradually encroached upon and 
almost absorbed the pit. The arrangement of the boxes, stalls, 
balcony, and gallery are too well known to need description. Few 
people, have, however, any notion of the immense size and extreme 
complication of the space and machinery behind the proscenium, 
of which the visible stage occupies but a very small proportion. The 
stage-floor slopes upwards away from the audience, so that it may 
appear d eeper than it really is by diminishing the foreshortening. 1 
Its extent behind the most distant plane of scenery is usually 
quite as great as that which the audience sees. In addition to this 
extension of the visible stage there are three other enormous spaces 
filled with the machinery to work the scenery. 

(1) Of these the first consists of the “wings ” (Fr. coulisses), a series 
of chambers or platforms on each side of the stage, arranged many 
stories high, and reaching to more than double the height of the 
proscenium. 

(2) The “dock” or under-space (Fr. dessous), extending under 
the whole area of the stage floor, and about equal in height 
to the proscenium, is divided into three or four stories by suc- 
cessive floors, and contains long rows of immense windlasses 
(Fr. grit) for raising and lowering scenery, and also an elaborate 
arrangement of lifts by which actors can suddenly appear or vanish 
through the stage floor. Avery ingenious device called the “star 
trap,” invented by an English mechanician (Fr. trappe Anglaise), 
allows an actor to vanish through the floor without any opening 
in it being visible. This is done by making the trap door of thin 
boards (something like a Venetian blind) fixed on to flexible bands 
of steel ; the weight of the actor makes these open in the middle 
and let him through, while the steel springs close the opening as 
soon as they are released. The whole movement is so rapid that 
the actor seems to sink through the solid floor. 2 In all mechanical 
appliances for theatrical purposes England is far ahead of other 
countries, many of which have adopted English methods. 

(3) The third space, aud the largest of all, is that above the 
proscenium — the “flies” (Fr. dessus or cintrc), extending over the 
whole of the stage, and reaching sometimes to nearly double 
the height of the proscenium. This also is divided into -many 
floors, and contains rows of great windlasses, by which scenery can 
be hoisted up out of sight, without folding or bending it. All 
these three parts of the building are filled with a complicated but 
most orderly series of ropes, lifts, and machinery of every sort, of 
which it is impossible here to give a detailed description. 

The old method of fixing scenery was to slide it in two halves 
from the wings in grooves formed in the stage floor : these are no 
longer nsed, as much more realistic effects can he gained by sup- 
porting scenery from the top, or by building it up with supports of 
its own, so that, instead of a series of painted planes set parallel 
to the stage front, castles, cathedrals, or even whole streets are 
actually built upon the stage, 
and give striking effects of 
real perspective. 

A rapidly growing tendency 
now exists to increase the 
mechanical perfection of the 
theatre. The extended use of 
iron instead of wood for the 
stage floor and the various 
machines has been a great gain 
in space and rapidity of work- A 
ing. It is now considered a s 
great object to drop the curtain 
as seldom as possible, and 
even the Grand Opera House 
of Paris is now left far behind 
in the modern competition for 
mechanical perfection, 3 though 
from an architectural point of 
view it is the most magnificent 
and costly of all existing build- 
ings of its kind. See fig. 4. 

The latest improvement to 
prevent delay between, the Figk 4, — Plan 0 f the Grand Opera House in 
scenes has been introduced m Paris; 200 feet to the inch, 

the Madison Square theatre A, Auditory. B, Stage. C, Grand Staircase, 
in New York city, which has Great Saloon. B, Koyal Entrance. F, 
two stages, one above the Green-room. 

other. During the performance of a scene the second stage floor is 



1 This device was practised by the mediaeval architects in most 
European countries, who frequently made the floor of cathedrals and 
other large churches to slope upwards from west to east, sometimes 
as much as from two to three feet. 

2 Other varieties of this, such as the “vampire trap,” allow an 
actor to vanish through an apparently solid wall. 

8 In 1883 M. Reyer’s Sigurd was refused at the Paris Opera House 
mainly on account of the absence of the necessary mechanical appliances. 

XXIII. — 29 
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"being prepared in. the under-space, with all its scenery fixed, and 
when the cm tarn falls the fh^t stage uses into the upper regions 
and the second flooi goes up to take its place These floois ate 
accurately balanced by heavy counteipoise weights, so that the 
whole of these enormous masses aie moved with comparatively 
little foice , i 

On the whole, for magnificence of effect and mechanical ingenuity 
the meat London pantomimes aie unrivalled Their tiansforma- 
tion-scenes are maivels of the mechanist’s skill, and are often 
devised with very high artistic talent Unhappily much dangei 
and suffering have often to be undergone by the women who act the 
part of fairies and the like, suspended high m the an by almost 
invisible snppoits, and by the young chilclien who have to squeeze 
themselves into pasteboard shells representing insects or reptiles 

In addition to the above-mentioned parts of the theatre, which 
aie reserved foi the mechanical working of the perfoimance, 
much space is occupied by the “gieemoom” foi the actors, 
and lows of dressing-rooms An immense deal of storage room 
is also required, and some of the Parisian theatres have large 
magazines for this purpose m the suburbs In many cases also the 
atelier foi the scene painters is far removed from the theatre, and 
thus far better space and lighting 
fox the work can be piovided Fig , 

5 shows the plan of the Drury Lane 
theatre, in many respects the best 1 
arranged in London 

The painting of theatrical scenery 
has frequently been the woik of 
artists of very high talent, such as 
Raphael inEonie, Watteau, Boucher, 
and Servandoni m Fiance, and Stan- 
field in England Paintings of very 
high artistic meut and wonderfully 
decorative effect are now produced 
for theatncal purposes, especially m 
France, Geimany, and England 1 
In England especially gieat histor- 
ical and antiquarian knowledge aie 
brought to the aid of this branch of 
ait The landscapes m particular 
are sometimes works of great beauty, 
and very beautiful effects of lake 
scenery with tiees and mountains 
reflected m the watei are got by set- 
ting gieat sheets of plate glass ovei f I£} g Plan of Di my Lane Theafa e 

the stage flooi, slightly inclined, so 100 feet to the inch 

that a leal reflexion is thiown by tlie A, Stage B, Saloon between the 
landscape painted on the scene he- Chief Stan cases C, EnhanceHall 
hind. Another ingenious device, used by Wagner at Bauenth and 
also m England foi magical scenes, was to foini a thin and serni- 
transpaient cuitam of vapour, which was sent up by a peifoiated 
steam-pipe concealed m a groove m the stage 

The vanous methods of lighting used, aie an impoitant item m 
the production of staking effects. The old system of a row of 
“foot-lights,” with their unpleasant upward shadow, is now almost 
obsolete Dip candles weie used till 1720, when moulded candles 
were introduced into Fiench theatres. The next improvement 
was the lamp of II Aigand, with its cneulai wick In 1822 gas 
was first used m a Parisian theatre, next came the oxyhydrogen 
lime light, used for special effects, and now electric lighting is 
rapidly superseding all otliei kinds. 

The old way of pioduemg lightning was to blow lycopodium or 
powdered lesin with bellows through a flame, and this is still used 
m realistic effects of conflagrations More effective lightning is 
now made by flashing the electric light behind a scene painted 
with clouds, m which a zigzag aperture has been cut out and filled 
with a transparent substance Thunder is made by shaking large 
sheets of iron, by rolling cannon balls above the ceiling of the 
auditoiium, and by clapping together a senes of planks strung 
together on two lopes. Wind is imitated by a machine with a 
cogged cylinder, which revolves against coarse cloth tightly 
stietchecl The sound of ram is produced by shaking parched 
peas m a metal cylmdei 

The orchestra is now usually airanged either below oi above the 
proscenium, so that the musicians aie not visible The prompter 
is placed at one side, m the wings, so as to avoid the disfigure- 
ment of the hood-like box which foi tnerly used to cut the fiont 
line of the stage into two halves. This is, howevei, less convenient 
for the actors 

Till the middle of the present century little tiouhle or expei 
was laid out on dresses and accessories Ceitam conventional 
costumes, made of cheap stuff, were used for each part, with but 
little regard to historical co irectness Aimour and weapons were 

1 Scene paintings aie usually executed, in disfcempei, .frequently in an atellei 
formed in the roof of tlie theatre , the artist partly woihs with his canvas 
laid. upon the floor, or, where space allows, the painting Is hung against a wall 
and the artist works from a scaffold, with tieis of boarding ananged so that 
he can leach to any part of the great canvas 



made of pasteboaid coveied with metal foil, and stage jewellery 
was made of small cup-like pieces of tin formed with many facets 
How, howevei, no tiouble oi expense is spaied to get the costumes 
and various piopertics aicheeologically conect real jewels and the 
richest stuffs are often used foi the chesses, as well as leal fuini- 
tuie of the most costly soit foi the furnishing of the scenic looms 
As much as £20,000 is sometimes spent befoie the play can 
be presented All this splendoui and lealism is veiy hostile to 
the true mteiests of the diama , magnificent sceneiy and costly 
accessories aie expected by the audience, lather than good acting. 
In some scenes, such as the ball m the first act of Romeo and 
Juliet, as leeently represented at the Lyceum, the woids and acting 
of the chief peifoimeis were almost lost m the geneial bustle and 
splendour ot the scene Frequently, too, tlie noise of setting up 
some elaboiate scene behind almost drowns the voices of the actors 
in front of the di op scene 

Another seuous cause of the piesent low state of acting m 
England is the fact that a populai play sometimes urns foi several 
hundred nights without a break, thus i educing tlie peifoimeis to 
the condition of machines The modem system of expending 
laige sums on diesses and decoiation natuially pi events that 
fiequent change of subject which is so desnable, and which m 
Fiance is provided for by the rules of the Theatre Fiancais, where 
acting of a very high older of meat still sui vires 

The piesent system, aided by the enoimous size to which London 
has unhappily grown, has completely changed the character of the 
audience- Instead of an audience largely composed of hafotues, 
who by their constant attendance at the theatie had gamed some 
knowledge of what acting ought to be, and veie piepaiod to 
show then disgust at clap-tiap oi ranting, we have now practically 
a fiesh and ignorant audience every night, who, by then applause 
of what is woistand then coldness to leal refinement of acting, do 
much to lower the diamatic standard and demoialize the actois 

Foi fuitliei mfonnatlon the leader is refen ed to Donnet, TheaU es de Pans, 
1821, Salomons, Consti uction des Theatres, Pans, 1871, Gairuor, Le 1 Vouvel 
Opei a de Tatis, 1876-81 , Coutant, Prmcipaux The at i es Model nes. Pans, 3S70 , 
Moynefc, L' Envers du The&tte, Pans, 1874, Pougm, BicHannan e du TM&tre, 
Pans, 1885 (J H M) 

Law Relating- to Theatres 

The regulation of the theatre by legislation can be tiaced back 
to the time ot the lower empire, m which it depended almost 
wholly upon constitutions of Theodosius and Yaleutmian, incor- 
porated in the Theodosian Code (tit xv 5, 6, 7), and a centmy 
later to a laige extent adopted by Justinian In the whole of this 
law there is an evident attempt at a compromise between the doc- 
trines of Christianity and the old Roman love of public spectacles 
of all lands It deals less with theatncal i epi esentations proper 
than with gladiatoual contests and chariot races 2 The Theodosian 
Code piovided that the sacraments were not to be administered to 
actois save wheie death was imminent, and only on condition that 
the calling should be lenounced m case of recoveiy Daughters of 
actois were not to be foiced to go on the stage, piovided that they 
lived an honest life An aetiess was to be allowed to quit the 
stage m older to beeomo a nun There were also numerous 
sumptuary regulations as to the diess of actors Hone of the law 
which has been mentioned so far was adopted by Justinian, but 
what follows was incorporated m God xi 40 ( “ De Spectaeulis et 
Scenicis”), which consists entnely of extracts fiom the Theodosian 
Code of a vet y miscellaneous nature Piovision was made for the 
exhibition of public games and theatrical spectacles by magis- 
trates, practically confining them to exhibiting m their own cities 
Statues of actois weic not to be placed m tlie public stiects, but 
only m the pioscemum of a theatie A governor of a province 
was entitled to take the money raised foi public games foi the 
puipose of lepamng the city walls, provided that be gave security 
foi aftcrwaids eelebiatmg the games as usual, In Cod m 12, 11 
(“De Ferns”) as a constitution of Leo and Anthemius forbidding 
dramatic repi esentations on Sunday The Dzgest (m 2) classed 
all who acted foi lure (“ omnes propter pecumam in scenam pro- 
deuntes”) as infamous persons, and as such debaried them from 
filling public offices A mere contract to poiform, not fulfilled, did 
not, however, cany infamy with it By the 51st of the Novelise 
actresses could retire from the stage without incuinng a penalty, 
even if they had given sureties or taken an oath 

In England, as in other countries of western Europe, theatrical 
legislation was of comparatively recent introduction. Snell legisla- 
tion was nnnecessaiy as long as the theatre was under Lire control 
of the church and actois under its protection (see DxiAMA). The 
eailiest regulations were thoieforc, as might be expected, made by 
the church rather than by the state The ecclesiastical ordinances 
were directed chiefly against the desecration of chmches, though 
they sometimes extended to forbidding attendance of the faithful 
as spectators at plays o f a harmless land. 2 Sacraments and Christian 

* The word ludi seems sometimes to include, sometimes to exclude, diamatic 
perfoimances Its meaning m a particular instance depends on the context 

J A large number of such ordinances will be found cited inPiynne, Histno- 
mastix, Bossuet, Maximes et Reflexions sur la Comidie, Mariana, Be Spectacuhs , 
Smith, Dictionary of Christian Antiquities, aits “Actors” and “Theatre.” 
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bunal weie denied by the canon law to actois, •whose gams, said 
St Thomas, weie aequned ex tu/pz ccmsa 1 The same law foibade 
plays to he acted by the cleigy, even nndei the plea of custom, as 
m Chustmas week, and followed the Code of Justinian m enjoin- 
ing the clergy not to eonsoit with actois 01 be piesent at plays 
(see the Decjetals of Giegoiy, m 1, 12, and 15, “De Yita et 
Honestate Cleiicoium ”) As lately as 1603 canon Ixxxvm of the 
canons of the Church of England enacted that ehuichwaidens weie 
not to suffer plays m chuiclics, chapels, oi churchyards 

The Reformation maiks the penod of transition fiom the ecclesi- 
astical to the noil-ecclesiastical anthonty over the diama Piecau 
tions began to be taken by the ciown and the legislature against 
the acting of unauthonzed plays, by unauthonzed persons, and m 
imauthonzed places, and the acting of plays objectionable to the 
Government on political or othei grounds The protection of the 
church being withdiawn, persons not enrolled m a fixed company 
or m possession of a licence from the crown or justices were liable 
to severe penalties as vagrants The history of the legislation on 
tins subject is veiy ctuious An Act of the year 3572 (14 Eliz e 
5) enacted that “all fenceis, bearwards, common players of inter- 
ludes, and mmstiels (not belonging to any baion of this lealm, or 
to any other honourable person of greater degiee),” wandering 
abroad without the licence of two justices at the least, weie subject 
“ to be grievously -whipped and burned through the gustle of the 
right eax with a hot non of the compass of an inch about ” This 
statute was superseded by 39 Ehz. e 4, under which the punish- 
ment of the strolling player is less severe, and there is no mention 
of justices The jurisdiction of justices over the theatie disappears 
fiom legislation fiom that time until 1788 In 39 Eliz c 4 there 
is a lemaikable exception in favoui of persons licensed by Dutton 
of Dutton m Cheshire, m accordance with his claim to liberty and 
jurisdiction in Cheshire and Cliestei, established m favour of his 
ancestoi by proceedings m quo warranto in 1499, The stricter 
wording of this Act as to the licence seems to show that the licence 
had been abused, perhaps that m some cases privileges had been 
assumed without authority. In 14 Eliz c 5 the pnvileges of a 
player attached by service of a noble or licence fiom justices, m 
the later Act only by service of a noble, and this was to be attested 
undei lus hand and aims The spirit of the Acts of Elizabeth 
frequently appears m latei legislation, and the unauthonzed player 
was a vagabond as lately as tlie Vagi ant Act of 1744, which was 
law till 1824 He is not named m the Vagiant Act of 1824 The 
Theatre Act of 1737 naviowod the definition of a player of mteiludes, 
foi the purposes of punishment as a vagabond, to mean a person act- 
ing interludes, &c , m a place where he had no legal settlement 

Befoie tlie Restoration there were puvileged places as well as 
privileged persons, a q , the coiut, the universities, and the inns 
of court With the Restoration privilege became practically con- 
fined to the theatres m the possession of those companies (or their 
representatives) established by the letteis patent of Charles II in 
1662 (see Drama) In spite of the patents othei and unprivileged 
theatres giadually arose In 1735 Sir John Barnard introduced a 
bill “ to restrain the number of playhouses for playing of mteiludes, 
and for the better regulation of common players ” On Walpole’s 
wishing to add a clause giving parliamentary sanction to the juris- 
diction of the loid chambei’lain, the movei withdrew the hill In 
1737 Walpole introduced a bill of his own for the same purpose, 
theio being then six tlieaties m London The immediate cause of 
the bill is said to have been tlie production of a political extrava- 
ganza of Fielding’s, The Golden Hump The bill passed, and the 
Act of 10 Geo II c, 28 regulated the theatre for moie than a 
con tiu y Its effect vas to make it impossible to establish any 
theatre except m the city of Westminster, and m places where the 
king should m person reside, and during such residence only. The 
Act did not confine the prerogative within the city of Westminster, 
but as a matter of policy it was not exercised m favour of the non- 
pnvileged theaties, except those where the “legitimate drama” 
was not performed The legitimate drama was thus confined to 
Covent Garden, Drury Lane, and the Haymarket from 1737 to 
1843. In the provinces patent theatres were established at Bath 
by 8 Geo III e 10, at Liverpool by 11 Geo III c 16, and at Bristol 
by 18 Geo III. c 8, the Act of 1737 being xn each case repealed 
pro tanto. The acting of plays at the universities was forbidden by 
10 Geo II c 1 9. It is not a little remarkable that the universities, 
once possessing unusual dramatic privileges, should not only have 
lost those pnvileges, but have m addition become subject to special 
disabilities. The restrictions upon the drama were found very 
inconvenient m the large towns, especially xn those which did not 
possess patent theatres In one direction the difficulty was met 
by the lord chamberlain granting annual licences for performances 
of operas, pantomimes, and other spectacles not regarded as legiti- 
mate drama In another direction relief was given by the Act of 
1788 (28 Geo. III. c. 30), under which licences for occasional per- 

1 For this reason it appears to have been the custom in France for actors to 
be married under the name of musicians See R 'rst Pari iment air e de la Tievolu- 
taon Prangaise, vol vi p 881 The difficulties attending the funeral of Molibm 
(g v ) are well known 


fonnances might be gi anted m geneial or quarter sessions for a 
penod of not moie than sixty dajs The rights of patent theatres 
weie preserved by the piohibition to grant such a licence to any 
theatre within 8 miles of a patent theatie Duimg this period 
(1737-1843) theie were seveial decisions of the couits which con- 
firmed the operation of the Act of 1737 as ci eating a monopoly 
The exclusive rights of the patent theaties were also leeogmzed m 
the Music Hall Act of 1752, and m pnvate Acts dealing with 
Covent Gaiden and Drury Lane, and regulating the rights of 
parties, the application of ehai liable funds, &c (see 16 Geo. III. 
cc 13, 31, 50 Geo III c cexiv, 52 Geo III c xix, 1 Geo IV 
e lx ) The results of theatneal monopoly were beneficial neither 
to the public noi to the monopolists themselves In 1832 a select 
committee of the House of Commons recommended the legal 
lecogmtion of “stage-right” and the abolition of theatrical 
monopoly The recommendations of tlie repoit as to stage -right 
were carried out immediately by Bulwer Lytton’s Act, 3 and 4 
Will IV. e 15 (see Copyright) But it was not till 1843 that 
the present Theatie Act, 6 and 7 Viet c 68, was passed, a previous 
hill on the same lines having been rejected by the House of Lords 
The Act of 1843 inaugurated a more liberal policy, and there is 
now complete “ free tiade ” m theatres, subject to the conditions 
imposed by the Act, The growth of theaties since that time has 
been enormous In 1885 there were forty-six licensed under the 
Act m London, Liverpool coming next with ten Hor does the 
extension seem to have been attended with the social dangeis antici- 
pated by some of the witnesses before the committee of 1832. 

The suppression of objectionable plays was the ground of many 
early statutes aud proclamations "While the religious drama was 
dying out, tlie theatre was used as a vehicle for enfoicmg religious 
and political views not always as orthodox as those of a miracle 
play Thus the Act of 34 and 35 Hen VIII c 1 made it eiiminal 
to play in. an interlude contrary to the orthodox faith declared, or 
to be declared, by that monarch Piofamty xn theaties seems to 
have been a crying evil of the time The first business of the 
Government of Edward VI was to pass an Act reciting that the 
most holy and blessed sacrament was named m plays by such Vile 
and unseemly woids as Christian ears did abhor to heai rehearsed, 
and inflicting fine and imprisonment upon any person advisedly- 
contemning, despising, oi reviling the said most blessed sacrament 
(1 Edw VI c I) A proclamation of the same king m 1549 foibade 
the acting of interludes m English on account of their dealing with 
sacred subjects In 1556 the council called attention to certain 
lewd persons in the lively of Sir F. Leke representing plays and 
interludes reflecting upon the queen aud her consort and the 
formalities of the mass The same queen forbade tlie recurrence 
of such a representation as the mask given by Sir Thomas Pope m 
honour of the piincess Elizabeth at Hatfield, for she “ lmsliked 
these follies ” By the Act of Uniformity, 1 Eliz c 2, it was made 
an offence punishable by a fine of a bundled maiks to speak any- 
thing m the derogation, depraving, or despising of the Book of 
Common Prayer in any interludes or plays In 1605 “An Act to 
restrain the Abuses of Playeis” made it an offence punishable by 
a fine of £10 to jestingly or piofanely speak or use ceitam sacred 
names in any stage play, interlude, show, may -game, or pageant 
(3 Jac I c 21) In consequence of the appearance of players in 
the characters of the king of Spam and Gondomai, an ordinance 
of James I forbade the representation on the stage of any living 
Christian king The star chamber m 1614 fined Sir John Yorke 
foi representing a Catholic diama m his house. The first Act of 
the reign of Charles I forbade acting on Sunday (see Sunday) 
Puntan opposition to the theatre culminated m the ordinance of 
the Long Parliament (see vol vn p 434) Aftei the Restora- 
tion there are few royal proclamations or ordinances, the necessary 
jurisdiction being exercised almost entnely by parliament and the 
lord chamberlain One of the" few post-Restoration royal procla- 
mations is that of Februaiy 25, *1665, restiainmg any but the com- 
any of the Duke of York’s theatre fiom entering at the attiring 
ouse of the theatre 

Preventive censorship of the drama by an officer of state dates 
from the reign of Elizabeth, and is perhaps the only example of 
censorship of the press still existing m the United Kingdom 
(see Press Laws) Such a censorship is not unknown in other 
countries, and it seems to have existed even m republican Rome, 
if one may judge from Horace’s line, — 

“Quse neqae in sede sonent certanha judice Tarpa ” 

The master of the revels appears to have been the dramatic censor 
from 1545 to 1624, when he was superseded by the lord chamber- 
lain, In some cases the supervision was put into commission 
Thus with Tilney, the master of the revels in 1581, were associated 
by order of the privy council a divine and a statesman. In other 
cases it was delegated, as to Daniel the poet by warrant m 1603 
The proposal to give statutory authority to the jurisdiction of the 
lord chamberlain led, as has been already stated, to the withdrawal 
of Sir John Barnard’s bill xn 1735, and to considerable debate before 
the bill of 1737 became law Lord Chesterfield's objection to the 
"bill in the House of Lords was not unreasonable * f If the players, ” 
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said he, “ are to be punished, let it be by tbe laws of their country, 
and not by the will of an mesponsible despot ” The discretion 
reposed by the Acts of 1737 and 1813 m the lord chamberlain has 
been, according to the repent of a select committee of the House of 
Commons m 1866, on the whole wisely exeieised On the other 
hand, there have been instances where perhaps both he and his 
subordinate officei, the examiner of stage plays, have been some- 
what nice m their objections Thus, dm mg the illness of George 
III , King Lem was inhibited George Colman, when examiner, 
showed an extraordinary antipathy to such woids as “ heaven ” or 
“ angel ” The lord chambeilam’s powers are still occasionally ex- 
erted in the mtei ests of public decency, less frequently for political 
xeasons Before 1866 the loid chamberlain appears to have taken 
into consideration the wants of the neighbourhood befoie granting 
a licence, but since that year such a couise has been abandoned 
The existing law of theaties is mainly statutory It will he 
convenient to treat it as it legaids the building, the perfoimance, 
and the licensing of the building and of the peiformance A 
theatre may be defined with sufficient accuracy for the present 
purpose as a building m which a stage play is performed foi hire. 
It will be seen from the following sketch oi the law that there aie 
a considerable number of different persons, coiporate and unincoi- 

E orate, with jurisdiction over theaties A consolidation of the 
iw seems urgently lequired, and the placing of jurisdiction m 
the hands of a central authority for the United Kingdom The 
committee of 1866 lecommended the transfer to the lord chambei 
lam of the regulation of all places of amusement, and an appeal 
fiomhim to the home secietary m ceitam cases, as also the exten- 
sion of his authority to preventive eensoiship m all public enter - 
tamments , but no legislation lesulted Seveial bills foi the 
amendment of the law have been recently introduced, but lntheito 
without success m the face of more burning political questions 
Building — A theatre (at any rate to make it such a building as 
can he licensed) must be a permanent building, not a mere tent oi 
booth, unless when licensed by justices at a lawful fair by § 23 of 
the Act of 1843 It must, if m the metropolis, conform to the 
regulations as to structure contained m the Metiopolitan Building 
Acts and the Meti opolis Management Acts, especially the Act of 
1878 (41 and 42 Yict c 32) This Act makes a certificate of 
structural fitness fiom the Board of Works necessary as a condition 
piecedent for licence m the case of all theatres of a superficial area 
of not less than 500 square feet licensed after the passing of the 
Act, gives power to the boaid m ceitam cases to call upon pio- 
prietors of existing theatres to remedy structuial defects, and 
enables it to make regulations for protection from fire. Such 
legulations weie issued by the hoard on May 2, 1870 As to 
theatres m piovmcial towns, the Towns Improvement Act, 1847, 
and the Public Health Act, 1875, confei certain limited poweis 
over the building on municipal corporations and mban sanitary 
authorities In many towns, however, the structural qualifications 
of buildings used as theaties depend upon local Acts and the by- 
laws made under the powers of such Acta To a moie limited 
extent the rules made by justices may enfoioe certain structural 
requirements, 

Performance — To constitute a building wheie a performance 
takes place a theatre, the peifoimanee must be (a) of a stage play, 
and (5) for hire (a) By § 23 of the Act of 1843 the word “ stage- 
play” includes tragedy, comedy, fame, opera, builetta, mteiludc, 
melodiama, pantomime, or other entertainment of the stage, or 
any paifc thereof The two tests of a stage play appeal to he the 
excitement of emotion and theiepiesentation of action The ques- 
tion whether a peiformance is a stage play or not seems to be one 
of degree, and one rathei of fact than of law. A ballet d' action 
would usually be a stage play, but it would be otherwise with a 
ballet divertissement. § 14 empowers the lord chamberlain to for- 
bid the acting of any stage play m Gieat Britain whenever he may 
be of opinion that it is fitting for the preservation of good manners, 
decomm, or the public peace to do so § 15 imposes a penalty of 
£50 on any one acting or presenting a play oi pait of a play aftei 
such inhibition, and avoids the licence of the theatre where it 
appears Regulations of police respecting the perfoimance are 
contained m 2 and 3 Yict. c 47, and m many local Acts A per- 
formance may also be pioceeded against as a nuisance at common 
law, if, for instance, it be contra bonos mores or draw together a 
great concourse of vehicles, or if so much noise be heard in the 
neighbouihood as to mteifere with the ordinary occupations of life 
Yery cunous instances of proceedings at common law aie recorded 
In 1700 the grand jury of Middlesex presented the two playhouses 
and also the bear-gaiden on Bankside (the “Pans gaiden” ot 
Henry VIII , act v sc 3) as riotous and disorderly nuisances In 
1819 certain players were prosecuted and convicted before the couit 
of great sessions of Wales for acting indecent open-air interludes 
at Bernew m Montgomeryshire Performances on Sunday, Good 
Friday, and Christmas day aie illegal (see Sunday) Regulations 
as to the sale of intoxicating liquors during the peiformance are 
made by the Licensing Acts and other public general Acts, as well 
as by local Acts and rules made by justices. It is frequently a con- 


dition of the licence granted to provincial theatres that no excise- 
able liquors shall be sold or consumed on the premises The 
Children’s Dangerous Performances Act, 1879 (42 and 43 Yict c 
34), forbids undei a penalty of £10 any public exhibition or per- 
formance wbeieby the life oi limbs ot a child under the age of 
fouiteen shall be endangered It also makes the employer ot any 
such child indictable for assault where an accident causing actual 
bodily harm has happened to the child, and enables the conit on 
conviction of the employer to order him to pay the child compensa- 
tion not exceeding £20 (5) The performance must be for hue 

§ 16 of the Act of 1843 makes a building one m which acting for 
hire takes place, not only where money is taken directly oi m- 
duectly, hut also wheie the purchase of any aiticle is a condition 
of admission, and wheie a play is performed m a place m which 
exeiseable liquor is sold In a lecent case of Shelley v Beth ell 
( Law Bejoorts, 12 Queen’s Bench Division, 11) it was held that the 
proprietor of a pnvate theatie was liable to penalties under the 
Act, though he lent the theatie gratuitously, because tickets of 
admission were sold m aid of a charity 

Licensing of Building — By § 2 of the Act of 1843 all theaties 
(other than patent theatres) must he licensed By § 7 no licence 
is to he gianted except to the actual and i esponsible managei, who is 
to he bound by himself and two suieties foi due observance of rules 
and for securing payment of any penalties inclined The metro- 
politan theatres othei than the patent theatres (as fai at least as 
they aie included m the boroughs named m the Act of 1843) are 
licensed by the lord chamberlain By § 4 his fee on giant of a 
license is not to exceed 10s foi each month foi which the theatie 
is licensed The lord chamheilam appeals to have no power to 
make suitable rules for enforcing ordei and decency He can, 
however, by § 8, suspend a licence oi close a patent theatre where 
any riot or misbehaviour has taken place 

Piovmcial theaties fall under three different licensing authorities 
The lord chamberlain licenses theaties m Wmdsoi and Brighton, 
and theatres situated m the places wheie the queen occasionally 
lesides, but only during the time of such occasional residence (§ 3). 
Theatres at Oxfoid and Cambndge, oi within 14 miles tlieieof, are 
licensed by the justices having jurisdiction therein, but before any 
such licence can come into foice the consent of the chancellor or 
vice-chancellor must he given The rules made by the justices for 
the management of the theatie aie subject to the approval of the 
chancellor or vice chancellor, who may also impose such conditions 
upon the licence as he thinks fit In case of any bieaclx of the 
rules oi conditions, he may annul the licence (§ 10) All other 
provincial theatres aie licensed by foui oi moie justices at a special 
session held within twenty-one days after application for a licence 
shall have been made to them (§ 5), The fee is not to exceed 5s. 
foi each month for which the theatie is licensed (§ 6) The justices, 
like the laid chamberlain, appear to have no discretion as to grant- 
ing a licence. Their act is purely ministerial and confined to 
asceitaming that the applicant is the actual and i esponsible 
manager, and that he and his sureties are of sufficient substance to 
provide the lequisite bonds § 9 gives the justices authority to 
make at the special session suitable rules foi enforcing ordei and 
decency at the theaties licensed by them, and of rescinding or 
altering such rules at a subsequent special session It also gives a 
secietaiy of state power to rescind or altei such lules, and to make 
other rules In case of riot or hi each of the rules, the justices may 
older the theatre to be closed, and it theieupon becomes an 
unlicensed house Penalties aie imposed by the Act foi keeping 
or acting m an unlicensed theatre, and foi producing or acting in 
an unlicensed play 

Incensing Performance — A stage play must be duly licensed 
before peiformance § 12 of the Act of 1843 prescribes that a copy 
of every new play and of every addition to an old play, and of every 
new prologue or epilogue or addition thereto (such copy to be 
signed by the master or manager), shall he sent to the loid cham- 
berlain, and, if the lord chamheilam does notfoibid it within seven 
days, it may he represented. § 13 empowers the loid chamberlain 
to fix a scale of fees for examination , the fee is now two guineas 
for a play of tluee or more acts, one guinea for a play of less than 
thiee acts All plays ^presented pieviously to the Act aie held 
to be licensed A play once licensed is licensed once foi all, unless 
the licence he levoked under § 14 The examination is the duty 
of a special officer of the lord chambei lam’s departmeut, the 
examiner of stage plays. 

Music Halls — Music was at no time the object of restrictions as 
severe as those imposed upon the drama The present Music Hall 
Act (25 Geo II. c 36) was passed m 1752, probably m consequence 
of the publication m 1750 of Fielding’s Inquiry into the Causes of the 
late Increase of Bobbers It is l emaikable that two works of the same 
writer should from opposite causes have led to both theatre and 
music hall legislation of lasting importance The Act was originally 
passed for a term of thiee years, but was made perpetual by 28 Geo. 
II c 19. It applies only to music halls within. 20 miles of London 
and "Westminster Every such music hall must be licensed at the 
Michaelmas quaitei sessions, the licence to be signified under the 
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hands and seals of four or more justices The licence may be 
gi anted foi music or dancing 01 botli Public notice of the licence 
is to be given by affixing ovei the dooi the inscription “ Licensed 
pmsuant to Act of Pailiament of the twenty- fifth of King Geoige 
the Second ” The penalty fot keeping an unlicensed music hall is 
£100 Music halls beyond the ladrus of 20 miles fiom London and 
Westminster aie usually governed hy local legislation, which m 
most cases follows, mutatrs mutandis, the lines of the Act of 1752 
The music hall, like the theatie, must geneially fulfil ceitam stiue- 
tural requirements In one impoitant lespect the law is moie 
lenient to the music hall than to the theatre A licence is neces- 
saiy for a single peifoimance of a stage play, hut it is only habitual 
music or dancing that i equn es a music hall licence 

Scotland — In Scotland the theatie has always exercised a smaller 
amount of influence than m England, and theie has been little 
exclusively Scotch legislation on the subject An Act of 1555, c 
40, discountenanced certain amusements of a semi-tlieatneal kind 
by enacting that no one was to be chosen Robert Hude {sit), Little 
John, abbot of Unreason, oi queen of May A proclamation of 
James VI m 1574, and an Act of 1579, c 12, followed the lines of 
English legislation by making peisons using unlawful plays, such 
as jugglery oi fast and loose, punishable as vagabonds In 1574 
the •General Assembly claimed to license plays, and foi bade lepiesen- 
tations on Sunday As m England, the licensing power seems 
then to have passed fiom the ehuicli to the eiown for m 1599 
James VI licensed a theatre at Edinburgh The Act 1672, c 21, 
exempted comedians while upon the stage fiom the sumptuary 
piovisions of the Act lespectmg apparel The clianibeilain of 
Scotland, while such an office existed, appeals to have exeicised a 
certain police juiisdiction ovei theatres The Theatie Act of 1843 
extends to Scotland, as did also the previous Act of 1737 

Ireland — Theatucal legislation, as fai as it went, was based 
upon English models Thus ridicule of the lituigy was foibidden 
by 2 Eliz c 2 (Ii ) common playeis of interludes and wandeung 
mmstiels were deemed vagabonds, 10 and 11 Car I c. 4 (Ii ) 
In 1786 an Act was passed to enable the crown to grant letteis 
atent foi one or more theatres m Dublin city and county, 26 Geo 
II c 57 (Ii ) The pieamble alleges that the establishing of a 
well-i egulated theatre at the seat of government will be productive 
of public advantage and tend to lmpiove the morals of the people 
Exceptions from the restrictions of the Act weie made m favoui of 
entei tamments foi the benefit of the Dublin lying-m hospital and 
exhibitions of horsemanship or puppet-shows 

United States — Public entei tamments, dramatic or otherwise, 
are usually under the control of the municipal authorities. In 
some States, such as New York and Massachusetts, there is State 
legislation, lequuing places of public entertainment to be licensed 
by the pioper authority In many States it is a condition of the 
licence that intoxicating liquois shall not he sold m such places 
Other conditions, moie oi less usual, aie that theie shall be no 
Sunday oi dangerous performances, that acrobats shall be propeily 
protected, and that female waiters shall not be employed. Struc- 
tural qualifications aie m some cases made necessaiy Thus m 
1885 the New York legislature passed an Act containing many 
minute provisions for ensuring the safety of theatres against file 
A chaiactcnstic piece of legislation is the New York Act of 1373, 
c 186, enacting that no citizen is to be excluded fiom a theatie by 
leason of lace, colour, or pievious condition of seivitude This 
Act of couise merely carries out the impoitant principle affirmed 
m art xiv of the amendments to the constitution of the United 
States. See Privilege 

The most lecenfc if not the only voik on tlie law relating to theaties is Geary's 
Law of Theatres and Music Halls, 1SS5 ( J W f ) 

THEBES See Egypt, vol. vn p 776 sq 

THEBES (anciently ®yjf3ai, Theban, or m poetry some- 
times ®7)/3a, m modern Greek Phiva, or, according to the 
corrected pronunciation, Thwse), one of the most interest- 
ing towns in Greece, is situated on low hilly ground of 
gentle slope a little north of the range of Cithzeron, which 
divides Boeotia from Attica, and on the edge of the 
Boeotian plain, about 44 miles from Athens, whence it is 
now reached by two carnage-roads It has about 3500 
inhabitants, and is the seat of a bishop The present town 
occupies the site of the ancient citadel, the Cadmea , two 
fragments of ancient wall are visible on. the north, and 
another, belonging either to the citadel or the outer wall, 
on the south Two streams, rising a little south of the 
town, and separated by an average distance of about half 
a mile, flow on the two sides, and are lost m the plain 
These are the ancient Ismenus on the east and Dirce 
(t\(p K rj) on the west, which gave to the town its name 
Bnr6rafxo s. The Dirce, now Platzidtissa, has several 


-THE 229 

springs From the west side of the Cadmea another 
copious fountain (Paraporti) falls to the Dirce In a 
suburb to the east is another (Fountain of St Theodore), 
and north-west are two more The Cadmea itself is 
supplied with water brought from an unknown source to 
the south by works supposed of prehistoric antiquity It 
now enters the town by an aqueduct of twenty arches of 
Frankish construction The “ waters ” of Thebes are 
celebiated both by Pindar and by the Athenian poets, and 
the site is still, as described by Diceearchus (3d century 
b c. ), “ all springs,” KaOvhpos Traara One, from which a 
pasha of Negroponte (Euboea) is said to have supplied his 
table, is still called £c the spung of the cadi ” Some of 
the marble basins, seats, &e , remain, and, with the frag- 
ments of wall above mentioned, are the only relics of the 
classic time The most curious of later buildings is the 
chuich of St Luke, south-east of the Cadmea, believed to 
contain the tomb of the evangelist From the abundance 
of water the place is favourable to gardens, and the neigh- 
bouring plain is extremely fertile But the population, is 
scanty, and the town at present of no importance 

In prehistoric times the Cadmea, with the enlarged city 
of Thebes into which it developed, was a power of the first 
rank, as is shown by its unrivalled legends More parti- 
cularly the mythical wars with Argos (see below) point to 
a time when the “ Hellenes ” of North Greece were still 
contending unequally against the “Achseans” of the 
Peloponnesus In the legend as given by zEschylus these 
names are accurately preserved At the beginning of 
continuous history (6th century bo) Thebes had long 
been possessed by immigrants fiom Thessaly who knew 
the previous inhabitants as Cadmeans (KaS/retot) 

The history of the town to the end of the 4th century is 
part of the general history of the nation (see Greece) It 
had an aristocratic constitution, and claimed a contested 
sovereignty over the other towns of Bceotia Down to 371 
b c this status was not essentially changed The battle 
of Ooronea (394) showed the increasing military strength 
of the Thebans, and m 371 the genius of Epammondas 
raised them by the victory of Leuctra for a bnef period to 
the leading position m Hellas. Philip of Macedon spent 
part of his youth as a hostage at Thebes, and probably 
learnt there important lessons m war By him and his 
successor the state was destroyed In 338 the Thebans 
shared with the Athenians the defeat of Chseronea, and 
received a Macedonian garrison , the lion-monument 
elected by them on the field of battle, and still existing 
there, though m fragments, is a more impressive memorial 
of their greatness than anything now visible at the town 
itself In 335, after the death of Philip, they revolted, 
and were punished by Alexander with a fearful ven- 
geance It is said that 6000 Thebans were slam at the 
capture and 30,000 taken prisoners The population was 
dispersed, and the town entirely razed (except, according 
to tradition, the house of the poet Pindar) , and, though it 
was soon restored by the Macedonian Cassander (315), it 
never again played a leading part m history In 86 B c , 
having sided against the Romans in. the Mithradatic war, 
it was plundered by Sulla, and fell into such decay that 
Strabo describes it as little better than a village. Iu 
the 2d century the traveller Pausamas, who gives a full 
account of it (ix. 5 sq ), found only the citadel inhabited. 
In 395 A d , however, it had some strength, for Alaric, on 
his way to the capture of Athens, did not think fit to 
attack it In the later times of the Eastern empire (10th 
to 1 2th century) it again became wealthy and important, 
being specially celebrated for the manufacture of silk and 
cloth In 1143 it was plundered by the Normans of 
Sicily (who transferred thither the chief artisans of the 
silk trade), and, after the capture of Constantinople by 
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the crusaders ( 1204 ), became with Athens a fief of the 
feudal empire In 1311 it was again plundered by the 
Catalan Grand Company, a body of Spanish mercenaries, 
and appears to have had no return of prospeirty 

Of more lasting effect than the politics of Thebes hare been its 
legends Bceotia, or rather the Cadmeis (Thuejd , l 12), was a 
land, of poetry fiom evtiemely ancient times, and the stories of 
Thebes are m Greek literature as unpoitant as those of Troy The 
legends of the fire chief groups will he found nnder the names 
indicated m the following division — ( 1 ) the foundation of the 
Cadmea by Cadmus, (2) the foundation by Amphion, — to this 
belong originally the “seven-gated” wall, the name of ijrraTrvAos 
© 77 / 377 , and the legends of Zethus, Antiope, and Diree , (3) wai of 
the “Seven” (under Adiastus of Argos) , war of the Epigom, or 
“ descendants” of the Seven , the story of CEdipus , (4) legends of 
Bacchus, — at Thebes as elsewhere this religion was comparatively 
late, but became characteristic of the town , (5) legends oi Heiacles 
(commonly found with those of Bacchus , Thebes was reputed the 
birthplace of both) From the epic poems, of which little but 
titles remain, these tales descended to the Attic tiagedians , upon 
them are founded the Seien against Thebes oi JEsehylus, the CEdipus 
Tyrannus, CEdipus Coloneus, and Antigone of Sophocles, the 
Phoeiussse, Supplices , and JBacchse of Euripides, &c , with lnnumei- 
able plays not extant Apai fc from direct imitation of these works, 
the stories themselves, thiough Statins, Boccaccio, and others, 
have exercised a great influence on modem literature In historical 
times the Thebans weie not conspicuous foi intellectual accom- 
plishments, hut their reputation is sufficiently sustained by 
Pindar, peihaps the most distinctively Hellenic of all the national 
poets 

The most famous monument of ancient Thebes was the outer 
wall with its seven gates, which even as late as the 6th century 
B 0 . was probably the largest of artificial Gieek fortresses The 
names of the gates vary, hut four aie constant, — the Proetides, 
Electise, Heistse or Hevtce, and Homoloides , Pausamas gives the 
otheis as Ogygise, Hypsistre, Crencese Theie is evidence that the 
gate Electrse was on the south, and near it was the tomb of the 
Thebans who fell at the capture by Alexander The gates shown 
to Pausamas as Neistee and Picetides led respectively north-vest 
and north-east Two of the spnngs have been identified with 
some probability, — that of St Theodore with the (Edipodea, m 
which CEdipus is said to have purged himself fiom the pollution 
of homicide, and the Paraporti with the dragon-guaided fountain 
of Ares (see Cadmus) Dicceaichus, referring to the town of 
Cassander, gives two measurements for the cneiut, equal to about 
9 miles and 5$ miles, but even the smallei is impossible foi the 
wall, and they piobably refer to the territory proper of the town, 
or yrt &ri fiat? Beyond this the topography is wholly uncertain 
Fiom the interest of the site m lustory and still more m htemtuie, 
as the scene of so many diamas, the temptation to fix details lias 
been specially strong Conjectural plans or descuptions, diifenng 
widely, are given by Leake, Foiehhammer, Uhichs, Buisian, and 
others (references below) All are based on the assumption that 
the description of Pausamas and the allusions of the Attic tiage- 
dians may be lead together and. combined, and that the result 
will give the plan as it existed m the 5th and 4th centunes b o 
B ut to this two objections must be taken (1) The account of 
Pausamas, even when cleai m itself, is very uncertain evidence for 
anything earlier than the destruction by Alexander It is said 
indeed that the restored town occupied the same area, hut this is 
consistent with gieat disturbance of tradition ; and we have fin ther 
to allow for inaccurate transmission through 450 years of decad- 
ence, and finally for the quality of Pausamas’ s infoimation, given 
appaiently by casual guides to a tiaveller extremely uncutical 
(2) It may be doubted whether the tragedians had accurate know- 
ledge of Theban topography, and they had certainly no leason for 
introducing it m their plays Their plots are laid m a 1 emote past , 
and it is difficult to suppose them on the one hand so careful as to 
fit their scenes to the actual Thebes, and on the other hand so 
careless as to presume that it had suffered no gieat change between 
the times of Cadmus 01 of CEdipus and their own days Indeed 
they did not make this mistake. The plays which contain most 
references to topography are the Seven against Thebes and the 
PJicenissse In the Seven the name of “Thebes ” does not occur at 
all (the title is a misnomei, piobably not given’" by the author), 
the town is called by its ancient name “The Oadmea” (Ka.Sy.eta 
v6\is), and the whole play assumes that the “ city of Cadmus ” 
Was much smaller than the Thebes contemporaiy with JSschylus 
can have been In the Phcemssm the circuit of the walls is said to 
be so small that a person within must necessarily know 7 all that 
had taken place m a general attack (v 1356) Hone of the con- 
jectural plans would approximately satisfy this, nor can it have 
been true for the time of Euripides Aftei this, it is not surprising 
to find that the attempt to use the plays as evidence is involved in 
unanswered difficulties, a few of which are given below. 
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In itself, however, and as relating to the nuns of the lestoied 
town merely, the deseuption of Pausamas is curious and interesting 
The pimeipal buildings weie at that time (2d eentuiy) the temple 
of Apollo Ismemus, which must hat e stood somewheie about the 
piesent church of St Luke, the theatie, neai the gate Picetides, 
the Heiaeleum, with a gymnasium and race-course, and the 
temples of Ai terms Eueleia, of Ammon, and of Fortune (Tvxv) 
Besides these Pausamas was shown all the gates, all the legendaiy 
sites, the house of Pmdai ( 1101 th- vest bejond the Dnee), statues, 
&c , dedicated by him, seveial statues of immense antiquity, otheis 
attnbuted to the gieatest artists, and m fact much moie than it is 
easy to believe 

1 Apollo Is uienius and Apollo Spochus — Sophocles (CE T , 21) 
mentions, as, one of the Theban sanctuaries, “the oiaculai ashes of 
Ismenus,” ’Icryypov yavreta enrodos Pausamas, vlio calls the uvei 
not Ismenus but Ismemus, descubes (I) a temple of Isinemus 01 
Apollo Ismemus (ix 10, 2), and (2) an altai of Apollo Spodius, 
made of ashes anti used m apeculiai mannei as an oiacle (ix 11, 7) 
"We should suppose fiom Sophocles that both obsei rations 1 elated 
to the same sanctuaiy, and Sophocles cleaily identified the two 
But m Pausamas they aie m difleient places and have no connexion 
at all Eithei tlieiefoie the topogiaphy and ntual of the one penod 
diffeied fiom those of the othei, 01 , which is equally piobable, the 
poet used Theban names without regaid to accniacy 

2 The Fountain of Aits — Euupides, in the Supjohces (v. 650 
sq ), descubes au aimy advancing on Thebes fiom the south as 
having its light at the Ismeman lull, its left at the fountain of 
Ares, and “the chanots below the monument of Amphion ” 
Pausamas also places the Ismeman hill 011 the light of the southern 
gate But the fountain of Aies he places on the same side, a de- 
scuption quite inconsistent with this and othei allusions Ulrichs, 
while insisting on the agieement about the hill, meiely obseives 
on this that Pausamas is unintelligible Ol a still gieatei difficulty 
he says nothing The tomb of Amphion is placed by ZEscliylus 
noith of the town, and theie 01 in that duection was shown 
to Pausamas The topogiapheis accoidmgly suppose that the 
“ chanots” of Euupides weie 111 the plain to the noith But them 
is no suggestion m the passage that any part of the advancing aimy 
was sepai ated fiom the rest, and the obseivei expies sly says that 
he was at the place when j the chai lots fought and had a pai ticularhj 
good view of this past of the battle (v 684) How I 10 stood on the 
gate Electee, 1 e , as far as possible fiom the tomb of Amphion, as 
placed by fEschylus and Pausamas It is impossible to make a 
consistent account of tins, and it seems plain that Euupides took 
up the name “tomb of Amphion” at hazaid, and ignoied 01 foigot 
that the leal tomb could not be bi ought into Ins pictuie 

3 The Altai of (Athena) Onca — Tins v r as shown to Pausamas 
(ix 12, 1), who was told that it marked the place wlreie the lying 
down of a cow indicated to Cadmus the site destined foi his city 
(eSei ivravQa, ohtrj<Tcu) “It is said,” lie continues, “that m the 
aciopohs theie was founeily the house of Cadmus (K dSyou ohda) ” 
Ho otliei indication is given as to the place of the altai, and the 
natuial mfeieuco is that it was shown m the Cadmea But 
ASscliylus (Septem, 501) places it outside the walls Accordingly 
it is suggested that the oiaculai sign only indicated the neigliboui- 
liood of the destined site, and that the altai show'll to Pausamas 
v T as ueai that of Apollo Spodius, which is mentioned last before it, 
and may have been outside the wall But this juxtaposition proves 
nothing about the place of Onca, for Pausamas himself show's that 
mention of Onca lieie is suggested by a lefeience to “oxen” in 
connexion with the altai of Spodius, wlucli hi ought to his mind 
the “cow” of the other legend 

4 The Tomb of Amphion and Zethus — Apart fiom the con- 
fusion of Euupides already noticed, tlieie is a difficulty about the 
mention of this monument in Pausamas and iEscliylus Pausamas, 
after describing several buildings near the gate Proetides, conclud- 
ing wutli some in the maiket- place, mentions next (without fui tlicr 
indication of place) the tomb of Amphion and Zethus, and con- 
tinues thus, — “the way fiom Thebes to Clialcis (north-east) is by 
this gate Picetides, &c ” iEscliylus places the tomb of Amphion 
outside the ivall opposite the north gate (1 Septem , 527), and the 
Picetides elsevlieie Uluchs concludes that Pausamas “evi- 
dently ” went out by the north gate to view the monument and 
then returned to the Picetides Of course this is possible, but it is 
useless to draw exact lufeiences from documents which require 
such an hypothesis It is equally probable that Pausamas identifi ed 
the tomb with a monument called the Ampheion, which seems 
(Ulnchs, p 17) to have been somewhere near the xnaiket-place 
Indeed, theie is no pi oof that they wore not identical, foi the'only 
evidence that the tomb was outside the wall (and therefore diffeiont 
fiom the Ampheion.) is that of JEsehylus anil Euripides, -whose 
imaginary cities were not much larger than the Cadmean lull, and 
must have excluded the Ampheion itself 

On the hiatoiy, see lefei cnees undoi Gbeeck, on the topography and legends, 
Uhichs, Reiien wed Forsehungen vn Griechenland, ii I sq , Leake, Ti duels in 
Noilhern Qieece, ii xiv , Buisian, Geogi aphir von Griechenland, i 225 sq. , and 
the '‘Seven against Thebes, 1 ' ed hyA W Yen all, “Introduction ” (A. W. Y ) 
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THECLA, St, virgin, is commemorated by the Latin 
Church on September 23 The Breviary relates that 
she was born of illustrious paientage at Icomum, and 
came under the personal teaching oi the apostle Paul 
In her eighteenth year, having bioken her engagement 
with Thamyns, to whom she had been betrothed, she 
was accused by her relations of being a Christian, and 
sentenced to be burned Armed with the sign of the 
cross, she threw herself upon the pyre, but, the flames 
having been extinguished by a sudden iam, she came to 
Antioch, where she was exposed to the wild beasts, then 
fastened to bulls that she might be torn asunder, then 
thrown into a pit full of serpents, but from all these perils 
she was delivered by the grace of Christ Her ardent 
faith and her holy life were the means of converting 
many Returning once more to her native place, she 
withdiew into a mountain solitude, and became distin- 
guished by many vntues and miracles, dying at the age 
of ninety She was buried at Seleucia. 

The substance of the foregoing narrative, vith many othei 
curious incidents, occuis m the veiy ancient apociyphal hook 
entitled the -rrepdSoi of Paul and Theda {Acta Pauli et Thedas) 
Tertullian tells us that this woik was wntten by a piesbytei m 
Asia, “out of love to Paul,” but that his conduct was not ap- 
proved, and led to Ins depositron 'What caused special offence 
was its lecogintion of the right of women to pieach and baptize 
There is no doubt that the piesent diffeis veiy consideiably from 
the original foim of the Acta, but even now its Gnostic ongm is 
betiayed m seveial features which it still letams — for example, 
the rejection of maniage For the text, see the Acta Apost Apoci 
of Tischeudoif, who m the Prolegomena gives a laige body of 
evidence for its great antiquity A translation is given m the 
Ante-Nicene Christian Libiaiy 

THEFT is, m modern legal systems, universally treated 
as a crime, but the conception of theft as a crime is not 
one belonging to the earliest stage of law To its latest 
period Roman law regarded theft ( furtum ) as a delict 
prima facie pursued by a civil remedy, — the actio furti 
for a penalty, the vindicatio or condictio for the stolen 
property itself or its value. In later times, no doubt, a 
criminal remedy to meet the graver crimes gradually grew 
up by the side of the civil, and m the time of Justinian the 
criminal remedy, where it existed, took precedence of the 
civil (God , in 8, 4) But to the last criminal proceedings 
could only be taken in serious cases, e g , against stealers 
of cattle (abigei) or the clothes of bathers (balnearn) The 
punishment was death, banishment, or labour m the mines 
or on public works In the mam the Roman law of theft 
coincides with the English law The definition as given 
m the Institutes (iv. 1, 1) is “ furtum est coutrectatio rei 
fraudulosa, vel ipsius rei, vel etiam ejususus possessionisve,” 
to which the Digest (xlvii 2, 1, 3) adds “ lucn f aciendi 
gratia ” The earliest English definition, that of Bracton 
(1506), runs thus “furtum est secundum leges contrec- 
tatio rei alienee fraudulenta cum ammo furandi invito lllo 
domino cuj us res ilia fuerit ” Bracton omits the “lucn 
faciendi gratia ” of the Roman definition, because m English 
law the motive is immaterial, 1 and the “usus ejus posses- 
sions ve,” because the definition includes an intent to de- 
pnve the owner of his property permanently The “ammo 
furandi ” and “ invito domino ” of Bracton’s definition 
are expansions for the sake of greater clearness They 
seem to have been implied m Roman law Furtum is on 
the whole a more comprehensive term than theft This 
difference no dpubt arises from the tendency to extend the 
bounds of a delict and to limit the bounds of a crime. 
Thus it was furtum (but it would not be theft at English 
common law) to use a deposit of pledge contrary to the 
wishes of the owner, to retain goods found, or to steal a 
human being, such as a slave or films familias (a special 

1 Thus destiuction of a lettei by a servant, with a view of suppress- 
ing inquiries into her character, makes the servant guilty of larceny in 
English law. 
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| form oi furtum called plagium) The latter would be m 
English law an abduction under certain circumstances, but 
not a theft On the other hand, one of two marued 
peisons could not commit furtum as against the other, 
but theft may be so committed m England since recent 
legislation As a furtum was merely a delict, the obhgatio 
ex delicto could be extinguished by agreement between 
the parties , it will be seen that this cannot be done m 
England In anothei direction English law is more con- 
siderate of the rights of third parties than was Roman 
As will appear hereafter, the thief can give a good title to 
stolen goods , m Roman law he could not do so, except in 
the single case of a hereditas acquired by usucapio The 
development of the law of furtum, at Rome is historically 
interesting, for even m its latest period is found a relic of 
one of the most primitive theories of law adopted by 
courts of justice : “ They took as their guide the measure 
of vengeance likely to be exacted by an aggrieved person 
under the circumstances of the case ” (Maine, Ancient 
Laio y ch x ) This explains the reason of the division of 
fut turn into mamfestum and nee nianrfestum. The mani- 
fest thief was one taken red-handed, — “ taken with the 
mannei,” m the language of old English law The Twelve 
Tables denounced the punishment of death against the 
manifest thief, for that would be the penalty demanded 
by the indignant owner in whose place the judge stood 
The severity of this penalty was afterwards mitigated by 
the proetor, who substituted for it the payment of quad- 
ruple the value of the thing stolen. The same penalty 
was also given by tbe praetor in case of theft from a fire 
or a wreck, or of prevention of search Ho doubt the 
object of this large penalty was to induce injured persons 
to refrain from takmg the law into their own hands The 
Twelve Tables mulcted the non-mamfest thief m double 
the value of the thing stolen. The actions for penalties 
were m addition to the action for the stolen goods them- 
selves or their value The quadruple and double penalties 
still remain m the legislation of Justinian The search 
for stolen goods, as it existed m the time of Gains, was a 
survival of a period when the injured person was, as m the 
case of summons (in jus vocatio), his own executive officer/ 
Such a search, by the Twelve Tables, might be conducted 
m the house of the supposed thief by the owner m person, 
naked except for a cincture, and carrying a platter m his 
hand, safeguards apparently against a violation of decency 
and against any possibility of his making a false charge by 
depositing some of his own property on his neighbour’s 
premises This mode of search became obsolete before the 
time of Justinian Robbery (bona vi rapta) was violence 
added to furtum By the actio vi bonorum raptorum 
quadruple the value could be recovered if the action were 
brought within a year, only the value if brought after 
the expiration of a year The quadruple value, it is to be 
noted, included the stolen thing itself, so that the penalty 
was m effect only a triple one. It was inclusive, and not 
cumulative, as in furtum 

In England theft appears to have been very early 
regarded by legislators as a matter calling for special 
attention. The pre-Conquest compilations of laws are 
full of provisions on the subject It is noticeable that the 
earlier ones appear to regard theft as a delict which may be 
compounded for by payment Considerable distinctions 
of person are made, both m regard to the owner and the 
thief Thus, by the laws of Ethelbert, if a freeman stole 
from the king he was to restore ninefold, if from a freeman 
or from a dwelling threefold If a theow stole, he had 
only to make a twofold reparation. In the laws of Alfred 
ordinary theft was still only civil, but he who stole m a 
church was punished by the loss of his hand The laws 
of Ina named as the penalty death or redemption accord- 
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ing to the wer-gild of the thief By the same laws the 
thief might be slam if he fled or resisted Gradually the 
severity of the punishment increased By the laws of 
Athelstan death m a very ciuel form was inflicted At a 
later date the Leges Hem ici Fi imi placed a thief m the 
king’s meicy, and his lands were forfeited Putting out 
the eyes and other kinds of mutilation were sometimes the 
punishment The principle of severity continued down to 
the present centuiy, and until 1S27 theft of ceitam kinds 
remained capital Both before and after the Conquest 
local jurisdiction ovei thieves was a common franchise of 
lords of manors, attended with some of the advantages 
of modern summary jurisdiction It might be exercised 
either over thieves who committed a theft or were appre- 
hended within the lordship (> infangthef ), or over those 
inhabitants of the lordship who were apprehended else- 
where (outfcmgtkef) Either or both franchises might be 
enjoyed by grant or prescription As lately as 1 Ph 
and M c 15 infangthef and outfangthef were confirmed 
to the lords marchers of Wales An analogous franchise 
was theam, or the right of calling upon the holder of stolen 
goods to vouch to warranty, z e , to name from whom he 
received them In the old law of theft there were to be 
found two intei estmg survivals of the pumitive legal 
notions which were found m Homan law. Up to a com- 
paratively recent date a distinction analogous to that 
between fin turn manifestum and nec mamfestum was of 
importance m English criminal practice The thief 
“taken with the manner” was by the Statute of West- 
minster the Pirst not to be admitted to bail (see Letters of 
Junius^ lxviu ) In modern procedure the probable guilt 
or innocence of the accused is not so much to be considered 
in a question of bail as the probability of his appearance 
at the trial The other matter woithy of notice is the 
old pursuit ( secta ) by hue and cry. In the pre-Conquest 
codes the owner was generally allowed to take the law into 
his own hand, as m early Homan law, and get back his 
goods by force if he could, no doubt with the assistance 
of his neighbours where possible Eiom this arose the 
later development of the hue and cry, as the recognized 
means of pursuing a thief The Statutes of Westminster 
the Pirst and of JDe officio coronatons enacted that all men 
should be ready to pursue and arrest felons, and ten years 
later the Statute of Winchester (1285) enforced upon all 
the duty of keeping arms for the purpose of following the 
hue and cry It also made the bundled liable for thefts 
with violence committed m it, an adoption no doubt m 
feudal law of the old pre-Conquest liability of the futh- 
borg As justice became more settled, the hue and ciy 
was regulated more and more by law, and lost much of its 
old natural simplicity. This led to its gradually becom- 
ing obsolete, though the {Statutes of Westminster the Pirst 
and He officio coronatons are still nominally law as far as 
they relate to the hue and cry The Statute of Winchester 
as to the liability of the hundred was repealed in 1827 
The term theft m modern English law is sometimes 
used as a synonym of larceny, sometimes m a more com- 
prehensive sense. In the latter sense it is used by Mr 
Justice Stephen, who defines it as “ the act of dealing from 
any motive whatever, unlawfully and without claim of 
right, with anything capable of being stolen, m any of the 
ways m which theft can be committed” (for which see 
§ 296-300), “with the intention of permanently converting 
that thing to the use of any person other than the general 
or special owner thereof” ( 'Digest of the Cnmmal Law , 
§ 295) In this broader sense the term applies to all cases 
of depnvmg another of his property, whether by removing 
or withholding it It thus includes larceny, robbery, 
cheating, embezzlement, and breach of trust Embezzle- 
ment is a statutory crime created as a separate form of 


offence m the last century (see vol vin. p 159). The 
diffeien.ee between larceny and embezzlement turns mainly 
on the fact of the master’s being m actual or constiuctive 
possession of the stolen property (see Possession). Fraud- 
ulent breach of trust was not made a specific offence until 
1857 (see Trust) 

La/tceny (a coiraptionof latrocinium), or theft propel, was felony 
at common law The common law ot laiceny has been affected by 
numerous statutes, the mam object of legislation being to bring 
within the law of larceny offences which were not larcenies at 
common law, either because they veie thefts of things of which, 
theie could he no larceny at common law, e g , beasts /e?a3 natures, 
title deeds, or choses inaction, oi because the common law legal ded 
them merely as delicts foi which the remedy was by civil action, 
e g , fraudulent bleaches of tiust The earliest Act m the statutes 
of the realm dealing with laiceny appeals to he the Cm to, Foi estss. 
of 1225, by which tine or imprisonment was inflicted for stealing 
the king’s deer The next Act appeals to be the Statute of West- 
mmstei the hirst (1275), dealing again with stealing deei From 
this it seems as though the beginning of legislation on the subject 
was for the puipose of protecting the chases and pailcs of the king 
and the nobility An immense mass of the old Acts will he found 
named m the lepealmg Act of 1827, 7 and 8 Geo IV c 27 An 
Act of the same date, 7 and 8 Geo IV c 29, lemoved the old dis- 
tinction between grand and petit laiceny 1 The foimei was theft 
of goods above the value of twelve pence, in. the house of the 
owner, not from the person, or by night, and was a capital crime 
It was petit laiceny where the value was twelve pence or under, 
the punishment being impiisonment or whipping The gradual 
depreciation in the value of money afforded good ground for 
Sir Henry Spelman’s saicasm that, while eveiy thing else became 
dealer, the life of man became continually cheaper The distinc- 
tion between gland and petit larceny first appears m statute law m 
the Statute of Westminster the Fust, e 15, but it was not created 
for the first time by that statute. It is found m some of the pre- 
Conquest codes, as that of Athelstan, and it is recognized m the 
Leges Hem id Fnmi A distinction between simple and compound 
laiceny is stiff found in the books The latter is larceny accom- 
panied by cii cumstanees of aggravation, as that it is m a dwelling- 
house or from the person The law of laiceny is now contained 
chiefly m the Larceny Act, 1861, 24 and 25 Viet c 96 (which 
extends to England and Ii eland), a comprehensive enactment 
including laiceny, embezzlement, fiaud by bailees, agents, bankers, 
faetois, and tiustees, sacrilege, bmglary, housebreaking, robbery, 
obtaining money by threats oi by false pietences, and leceivmg 
stolen goods, and piesciibmg procedure, both civil and cnmmal 
Theie aie still, liowevei, some earliei Acts m foice dealing with 
special cases of laiceny, such as 33 Hen VIII c 12, as to stealing 
the goods of the king, and the Game, Post-Office, and Merchant 
Shipping Acts Later Acts piovide foi larceny by a paitner of 
pai tneiship property (31 and 32 Viet, c 116), and by a husband 
oi wife of the piopeity of the other (45 and 46 Viet c 75) Pro- 
ceedings against persons subject to naval oi military law depend 
upon the Na\al Discipline Act, 1866, and the Aimy Act, 1881 
There aie seveial Acts, both before and aftei 1861, directing 
how the propei ty is to be laid m indictments for stealing the goods 
of counties, f nendly societies, trades unions, &c The principal con- 

ditions which must exist m older to constitute larceny are these — 
(1) theie must be an actual taking into the possession of the thief, 
though the smallest removal is sufficient, (2) there must be an 
intent to depuve the ownei of his property for an indefinite period, 
and to assume the entire dominion over it, an intent often described 
m Eraeton’s words as animus furandi , (3) this intent must exist 
at the time of taking , (4) the thing taken must be one capable of 
larceny either at common law oi by statute One or two cases 
falling under the law of larceny aie of special interest. It was 
held more than once that a servant taking corn for the purpose of 
feeding his mastei’s hoises, hut without any intention of applying 
it foi his own benefit, was guilty of laiceny To remedy this hard- 
ship, 26 and 27 Viet c 103 was passed to declaie such an act not 
to be felony The case of appiopnation of goods which have been 
found has led to some difficulty It now seems to he the law that 
m older to constitute a larceny of lost goods there must he a 
felonious intent at the tune of finding, that is, an intent to deprive 
the owner of them, coupled with leasonable means at the same 
time of knowing the owner The mere retention of the goods when 
the ownei has become known to the finder does not make the 
retention cnmmal Laiceny of money may be committed when 
the money is paid by mistake, if the pnsoner took it ammo furandi. 
In two recent cases the question was argued befoie a very full Court 
for Crown Cases Reserved, and m each case there was a striking 
difference of opinion In Reg v. Middleton, Law Hep , 2 Crown 


1 This provision was most unnecessarily repeated m the Larceny 

Act of 1861 
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Cases fteseived, 38, the prisoner, a depositor m a post-office savings 
bank, leceived by the mistake of the clerk a laigei sum than he 
was entitled to The jury found that he had the animus fuiandi 
at the time of taking the money, and that he knew it to be the 
money of the postmaster-general The majority of the comt held 
it to be laieeny In a case m 1885 (Reg v Ashwell, Law Rep , 16 
Queen’s Bench Division, 190), wheie the piosecutoi gave the pnsoner 
a soveieign believing it to be a shilling, and the prisoner took it 
under that belief, but afterwards discoveied its value and letametl 
it, the couit was equally divided as to wliethei the pnsoner was 
guilty of larceny at common law, but held that he was not guilty 
of laieeny as a bailee The piocedure m pioseeutions for laieeny 
has been considerably affected by recent legislation The incon- 
veniences of the common-law rules of interpretation of indictments 
led to certain amendments of the law, now contained m the Larceny 
Act, for the purpose of avoiding the frequent failuies of justice 
owing to the strictness with which indictments were construed 
Three laicemes of piopeity of the same person within six months 
may now be ehaiged m one indictment On an indictment foi 
larceny the pnsonei may he found guilty of embezzlement, and 
vice versa , and if the prisoner be indicted foi obtaining goods by 
false pretences, and the offence turn out to he larceny, he is not 
entitled to be acquitted of the misdemeanour A count for receiv- 
ing may he joined with the count for stealing In many cases it is 
unnecessaiy to allege or prove owneiship of the propei ty the sub- 
ject of the indictment The Act also contains numeious piovisions 
as to venue and the apprehension of offendeis In another duec- 
tion the powers of courts of Summary Jurisdiction (y» ) have 
been extended, m the case of ehaiges of laieeny, embezzlement, 
and leceivmg stolen goods, against children and young persons and 
against adults pleading guilty or waiving their right to trial by 
juiy The maximum punishment foi laieeny is foiuteen yeais’ 
penal servitude, but this can only be inflicted m ceitana exceptional 
cases, such as hoise oi cattle stealing and larceny by a servant or 
a person m the seiviee of the crown oi the police The extreme 
punishment foi simple larceny aftei apievious conviction for felony 
is ten yeais’ penal servitude Whipping may he part of the sen- 
tence on boys under sixteen 

Robbery is larceny accompanied by violence or threatened violence 
Wliethei obtaining money by tin eats to accuse of crime was lobbeiy 
at common law was open to some doubt It is now a specific 
offence under the Laieeny Act, punishable by penal servitude for 
life Whipping may he added as pait of the sentence for lobbery 
by 26 and 27 Viet c 44 

Cheating is either a common-law or statutory offence An 
indictment foi cheating at common law is now of comparatively 
rare occunence The statutory cume of obtaining money by false 
pretences is the form m which the offence geneially piesents itself 
Like embezzlement, this oflence dates as a statutory cume from 
the last century It now depends upon the Larceny Act A false 
pretence is defined by Mr Justice Stephen as “ a false representa- 
tion made either by words, by wuting, or by conduct that some 
fact or facts existed” ( Digest of the Criminal Law , § 330) The 
principal points to notice are that the false pietence must be of an 
existing fact (eg, it was held not to be a false pretence to piomise 
to pay for goods on delivery), and that pioperty must have been 
actually obtained by the false pietence The bioad distinction 
between this offence and laieeny is that m the former the owner 
intends to part with his piopeity, m the latter he does not By 
22 and 23 Yict c 17, no indictment for obtaining money by false 
pretences is to be presented or found by the grand juiy unless 
the defendant has been committed foi trial oi the indictment is 
authonzed in one of the ways mentioned m the Act The maximum 
punishment foi the common-law offence is fine or impiisonment 
at discretion, for the statutory five years’ penal servitude 

Stolen Goods — The ownei of the goods stolen has an action 
against the thief fox the goods or then value How far he is 
entitled to pursue his civil right to tlie exclusion of cinmnal 
prosecution does not seem veiy deal upon the authorities One 
of the latest statements of the law was that of Mr Justice Watkm 
Williams — “ It has been said that the tiue principle of the common 
law is that there is neithei a merger of the civil light, nor is it a 
strict condition precedent to such right that there shall have been 
a prosecution of the felon, but that there is a duty imposed upon 
the injured person not to resort to the prosecution of his private 
suit to the neglect and exclusion of the vindication of the public 
law, in my opinion this view is the correct one” (Midland Insur- 
ance Company v Smith, Law Rep , 6 Queen’s Bench Division, 568) 
Dealing with stolen goods by persons other than the thief may 
affect the rights of such persons either criminally or civilly Two 
varieties of crime arise from such dealings (1) Receiving stolen 
goods knowing them to have been stolen, a misdemeanour at common 
law, is by the Larceny Act a felony punishable by penal servitude 
for foui teen years whei e the theft amounts to felony, a misdemeanour 
punishable by penal servitude for seven years where the theft is a 
misdemeanour, as in. obtaining goods by false pretences Recent 
possession of stolen property may, according to circumstances. 


support the piesumption that the pnsonei is a thief or that he is 
a leceivei. The Pievention of Cume Act, 1871, made important 
changes m tlie law of evidence m cliaiges of leceivmg It allows, 
under piopei safeguards, evidence to be given m the course of tlie 
trial of the finding of other stolen piopeity m the possession of the 
accused, and of a pievious conviction for any offence involving 
fiaud and dishonesty (2) Compounding theft, or theftbote, that 
is, taking hack stolen goods or leceivmg compensation on condition 
of not piosecutmg, is a misdemeanour at common law It need not 
necessaiily be committed by the owner of the goods Under the 
Larceny Act it is a felony punishable by seven years’ penal servi- 
tude to corruptly take money or reward for helping to recovei 
stolen goods without using all due diligence to bring the offendei 
to trial By the same Act, to advertise or punt or publish any 
advertisement offering a reward foi the return of stolen goods, and 
using any words purpoitmg that no questions will he asked, & c, 
renders the offender liable to a penalty of £50 This penalty must, 
by 33 and 34 Yict c 65, be sued for within six months, and the 
assent of the attorney-general is necessary Various Acts provide 
for the liabilities of pawnbiokeis, publicans, manne-store dealers, 
and otheis into whose possession stolen goods come Search for 
stolen goods can only he undei taken by a police officer under the 
protection of a seaich. wairant The law as to stolen goods, as fai 
as it affects the crvil lights and liabilities of the owner and third 
parties, is shoitly as follows As a general rule a pui chaser takes 
goods subject to any infirmities of title The pioperty m money, 
bank-notes, and negotiable instruments passes by deliveiy, and a 
person taking any of these bona fide and for value is entitled to 
letam it as against a foimer owner from whom it may have been 
stolen In the case of other goods, a bona fide puichaser of stolen 
goods in market overt (see Sale) obtains a good title (except as 
against tlie ciown), piovided that the thief has not been convicted 
Aftei conviction of the thief the pioperty revests in the owner, and 
the couit before which the thief was convicted may ordei restitu- 
tion, except m the cases specially mentioned m the Larceny Act, 
t e , the bona fide discharge oi tiansfer of a secunty for value with- 
out notice and tlie fraudulent dealing by a trustee, banker, &c , 
with goods and documents of title to goods entiusted to him 
After conviction of the tlnef the goods must be recovered from the 
pei son m whose hands they aie at the time of the conviction, for 
any sales and resales, if the fust sale was m niaiket overt, are good 
until conviction of the thief If the goods weie obtained by false 
pietences and not by laieeny, the question then is whether the 
piopeity in the goods has passed or not, and the answer to this 
question depends upon the nature of the false pretences employed 
If the vendee obtains possession of goods with the intention by the 
vendoi to tiansfer both the propel ty and the possession, the property 
vests in tlie vendee until tlie vendor has done some act to dis- 
affirm the tiansaction But if there was nevei any such inten- 
tion, — if, for instance, the vendoi delivers the goods to A B under 
the belief that he is C D , — the property does not vest m the 
tiansferee, and the owner may recover the goods even from a bona 
fide purchaser 1 

Scotland — There is a vast quantity of Acts of the Scottish parlia- 
ment dealing with theft The geneial policy of the Acts was to 
make thefts what weie not tlvetts at common law, e g , stealing 
fiuit, dogs, hawks, or deer, and to extend the lemcdies, e g , by 
giving the justiciar authority throughout the kingdom, by making 
the mastei m the case of theft by the servant liable to give the 
latter up to justice, or by allowing the use of firearms against 
thieves The general result of legislation m England and Scotland 
lias been to assimilate the law of theft m both kingdoms As a 
rule, wliat would be theft m one would be theft m the other 
There can be theft of children in Scots as m Roman law, undei 
the name of j plagium The cume of stoutlmef is robbery accom- 
panied by exceptional violence The English leceivmg stolen 
goods and obtaining money under false pietences are represented 
by tlie leset and fiaud of Scots law Theftbote or redemptio furti 
appears m legislation as early as the assizes of Emg 'William, c 2 
The offender was tlieio subjected to the ordeal of water if convicted 
on the oath of tlnee witnesses, to be immediately hanged if the 
oath of three senior es were added The offence was made punish- 
able by 1436, c 1, 1515, e 2, and appears still to be a crime 
Blackmailing, under that name, was foi bidden by 1567, e 27 
There is no consolidation Act for Scotland like the Larceny Act 
foi England and Ireland, but vauous Acts are m force dealing with 
specific offences or with procedure Thus 7 Anne c. 21, § 7, makes 
theft by landed men no longer tieason, as it had previously been 
4 Geo II c 32 deals with theft of lead, &c , fixed to houses, 21 
Geo II c 34 with the admissibility of an accomplice as witness 
m a charge of cattle stealing, 61 Geo III c 41 with theft of 
linen, &c The most important Act relating to procedure is 31 
and 32 Yict c 95, § 12, by which a previous conviction for theft 
may he libelled and pioved as aggravation of robbery, and a 

i For the Roman and English law, see, besides the authonties cited, Huntei, 
Roman Law, Muirhead, Roman Lata, 4 Stephen, Commentai tes, pt yi chap y , 
3 Stephen, Hist of the Criminal Law, chap xxyiu 

XXIII. — 30 



234 THB-THE 

previous conviction for robbery as aggravation of theft Stolen legislation, and is in geneial accoi dance with that of England, 
goods are always taken subject to the mheient mtnm icale of then The only Acts of Congiess heaung on the subject deal with theft 
acquisition, and the true ownei may lecovei them Irom any one m m the aimy and navy, and with theft and leceivmg on the high 
whose possession they are The piotection given by market overt seas 01 m any place undei the exclusive junsdiction of the United 
is unknown in Scotland See Macdonald, Onnnnal Law, p 18 States The doctiine of maiket oveit is not acknowledged by any 
United Stcdes — The law depends almost entnely upon State I State (J. W+ ) 
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Meanings fTlHE term theism has three significations In its 
of tbe widest acceptation its object is the Divine, whether 

theism re g a ided as personal or impersonal, as one being or as 

Ita a number of beings In this sense theism is coexten- 

genene sive with religion and woiship, includes all forms of 
sense. polytheism and of pantheism, as well as all varieties of 
monotheism, and so may be said to denote the genus of 
which polytheism, pantheism, and monotheism are species 
The conception of the Divine, m its utmost abstractness 
and generality, is, however, so vague that it may reason- 
ably be doubted if the forms of theism, thus undeistood, 
can be distributed into stnctly logical and natuial species, 
with definitions at once perfectly distinct in themselves 
and exactly accoi dant with phenomena It may seem 
as if polytheism and monotheism must, by arithmetical 
necessity, be exclusive of each othei and exhaustive of 
theism, but this is not so Pantheism may clearly 
partake of the nature of both, and has been sometimes 
extravagantly polytheistic, sometimes only doubtfully dis- 
tinguishable from fully developed monotheism. Probably 
few, if any, polytheistic religions are purely polytheistic, 
or, m other words, do not imply m some mode and 
measure the unity as well as the plurality of the Divme 
Christian monotheism answers to a formal definition of 
monotheism only inasmuch as it holds to the unity of the 
Godhead, but contravenes it inasmuch as it holds that iu 
the one Godhead there are three Divine peisons, each 
God 

Its The complete negation of theism in its generic sense is 

negatives atheism — the denial of the existence or of the knowabtlity 
of the Divine It is only in modern times that the word 
atheism has acquired this meaning, only m recent times 
that it has come to be exclusively employed with this 
meaning The Greeks meant by it simply disbelief in 
the Greek gods. The early Christians were called atheists 
because they refused to acknowledge the pagan deities. 
Protestants have been charged by Roman Catholics and 
Roman Catholics by Protestants with atheism. Through- 
out even the 18th century the word was used in. an 
extremely loose manner, and often affixed to systems by 
which the existence and agency of God were unequivocally 
recognized Atheism, in the sense now generally admitted 
to be alone appropriate, may be of three species, — namely, 
denial of the existence of the Divine, denial that the 
Divine has been shown to exist, and denial that it can be 
known that the Divme exists The first species has been 
called dogmatic atheism , the second critical atheism . , and 
the third has been designated, and may conveniently be de- 
signated, religious agnosticism Agnosticism per se should 
not be identified with atheism oi with any of its forms 
The term antitheism has been used by some theologians, 
eg, Chalmers and Poster, as equivalent to dogmatic 
atheism , but it may with much moie piactical advantage 
be employed to denote all systems of belief opposed to 
theism, either m the generic sense already indicated, or 
m the specific sense of monotheism Understood m this 
latter mode, it is much more comprehensive than the term 
atheism Polytheism and pantheism are alike antitheistic 
theories, although on different grounds , while only those 
theories which deny that there is evidence for belief even 
m the existence of any god, any divine being, are atheistic. 
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It is somewhat remarkable that the term theism by itself Theism 
never occurs in its etymological and genenc sense, never 01 Ananiy 
means as a separate word what it means m the compounds y^ient to 
atheism, polytheism, pantheism, and monotheism Orclm- mouo . 
arily it is identified with monotheism, and consequently theism, 
opposed to polytheism and to pantheism, as well as to 
atheism Whereas polytheism acknowledges a plurality 
of finite gods, theism as monotheism acknowledges only 
one absolute infinite God “Whereas pantheism regards 
all finite things as merely aspects, modifications, or parts 
of one eternal self-existent being — all material objects aud 
all particular minds as necessarily derived from a single 
infinite substance, — and thus combines, m its conception 
of the Divme, monism and determinism, theism as mono- 
theism, while accepting monism, rejects determinism, and 
attributes to the Divme all that is essentially implied m 
fiee personal existence and agency Pantheism is, how- 
ever, wonderfully piotean, and rarely conforms to its 
ideal , hence the systems called pantheistic are seldom 
purely pantheistic, and are often more monotheistic than 
pantheistic 

Sometimes the term theism is employed m a still more Tlieism 
special sense, namely, to denote one of two kinds of™' 1 
monotheism, the other kind being deism Although deus 
and tkeos are equivalent, deism has come to be dis- 
tinguished fiom theism The former w 7 ord first appeared 
m the 16th century, when it was used to designate 
antitnmtarian opinions In the 17th century it came to 
be applied to the view that the light of nature is the only 
light m which man can know God, no special revelation 
having been given to the human race Dr Samuel Clarke, 
m the Doyle Lectures pleached in 1705, distributed 
deists into foui classes The first class “ pretend to believe 
the existence of an eternal, infinite, independent, intelli- 
gent being, and, to avoid the name of Epicurean atheists, 
teach also that this supreme being made the world , though 
at the same time they agree with the Epicureans m this, 
that they fancy God does not at all concern Himself in 
the government of the world, nor has any regard to, or 
caie of, what is done therein ” The second class acknow- 
ledge not only that God made all things, but that He 
sustains and governs them, yet deny that He has any 
regard m His government to moral distinctions, these 
being merely the pioducts of human will and law. The 
third class believe in the being, natural attributes, pro- 
vidence, and to some extent m the moral attributes and 
government of God, but deny the immortality of the 
soul and a future state of rewards and punishments The 
fourth class acknowledge the being, natural and moral 
perfections, and providence of God, as also the immor- 
tality of the soul and a future state of rewards and 
punishments, yet profess to believe only what is discover- 
able by the light of nature, without believing any divme 
revelation (Claike, On the Attributes , pp 140-153, ed 
1823) This division is not an exact classification, nor 
does it rest on any precise definition of deism, but it, with 
substantial accuracy, discriminates and grades the varieties 
of English deism. Clarke did not contrast deism with 
theism, or even employ the latter w r ord. His contem- 
porary, Lord Shaftesbury, on the other hand, generally 
used the term theism, yet only as synonymous with deism, 
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and with, a protest against either being opposed to revela- 
tion (Charactenstics, vol 11 p 209, ed 1727) Kant, m 
his Kntik der remen Venmnft, explicitly distinguished 
and opposed deism and theism, but m a very peculiar 
manner “ The person who believes m a tianscendental 
theology alone is termed a deist ; he who acknowledges 
the possibility of a natural theology also, a theist The 
former admits that we can cognize by pure reason alone 
the existence of a supreme being, but at the same time 
maintains that our conception of this being is purely 
transcendental, and that all that we can say of it is that 
it possesses all reality, without being able to define it more 
closely The second asserts that reason is capable of 
presenting us, from the analogy of nature, with a moie 
definite conception of this being, and that its operations, 
as the cause of all things, are the lesults of intelligence 
and free will The former regards the supreme being as 
the cause of the world — whether by the necessity of his 
natuie, or as a free agent, is left undetermined , the latter 
consideis this being as the author of the world ” ( Werlce, 
ii 491, edited by Rosenkranz, Meiklejohn’s tr, 387-8) 
The account here given of deism seems neithei self-con- 
sistent nor intelligible, and applies, equally well or equally 
ill, to every system — atheistic, agnostic, pantheistic, ideal- 
istic, or materialistic — which admits the existence but 
not the intelligence or personality of an Urwesen, eternal 
being, or first cause , and the account of theism excludes 
all reference to levelation, and applies to every form of 
what has been regarded as deism In recent theology 
deism has generally come to be regaided as, m common 
with theism, holding m opposition to atheism that theie is 
a God, and m opposition to pantheism that God is distinct 
from the woild, but as differing from theism m maintain- 
ing that God is separate from the world, having endowed 
it with self-sustaining and self-acting powers, and then 
abandoned it to itself This distinction is real, and 
perhaps the best attainable At the same time many 
called deists must be admitted not to have taught deism 
thus understood, for example, most of the “English 
deists ” did not deny that God was present and active m 
the laws of nature, but merely denied that He woiked 
otherwise than through natural laws If by deism be 
meant belief m a personal God who acts only through 
natural laws, and by theism belief m a personal God who 
acts both tliiough natural laws and by special interven- 
tions, this distinction also is real, and may be useful The 
chief objection to it is that deism when so contrasted with 
theism does not denote, or even include, what theologians 
have generally agreed to call by the name 

The present article will treat specially of theism m the 
sense of monotheism, but not to the exclusion of the 
relations between theism thus understood and theism in 
other acceptations. 

Nature of Monotheism has been very generally assumed to have 
primeval peen the primitive religion. Lord Herbert, Cudwortli, 
rellgl0B and others have elaborately defended this opinion m the 
past, and it still finds learned advocates On the other 
hand, the vast majority of recent anthropologists hold that 
religion originated m some rude phase of polytheism, and 
that monotheism has been everywhere preceded by poly- 
theism Schellmg, Max Muller, and Hartmann have main- 
tained that the starting-point of religion was henotheism , an 
imperfect kind of monotheism, m which God was thought 
of as one, only because others had not yet presented them- 
selves to the mind, — a monotheism of which polytheism 
was not the contradiction, but the natural development 
Pantheism has also been frequently represented to be the 
earliest phase of religion. All these representations, how- 
ever, will be found on examination to be very conjectural 
The present state of our knowledge does not warrant our 
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I holding any view regarding the nature of primeval religion 
[ as established The data winch cany us farthest m oui 
seaich for the histoucal oiigm of religion are undoubtedly 
the names expressive of the Divine which have been pre- 
served m the most ancient languages They show us how 
men conceived of the Divinity long before the erection of 
the oldest monuments or the inscription of the oldest 
records Language is much older than any of the state- 
ments m language But language by no means carries us Evidence 
back to primitive man, oi even to the historical origin of °f lan " 
the idea of deity The Egyptian word nutar and the 
names of the Egyptian gods found m the oldest Egyptian a equa e 
inscriptions prove that at a date long before the Egyptians 
wrote history, or aie known to have wox shipped animals 
or ancestors, they conceived of Divinity as power, and 
their deities as great cosmic forces , but, as that word and 
these names cannot be shown to have belonged to man’s 
primitive speech, they cannot show what was man’s 
primitive religious belief, and do not disprove that the 
forefatheis of the people who first used them may have 
had some lower and ruder conception of the Divine than 
that which they convey There are, according to Dr 
Legge, no words m the Chinese language known to be 
older than ti, then, shang-ti , and these words are good 
historical evidence that the Chinese conceived of the 
Divine, thousands of years befoie the Christian era, as a 
universal ruling power, comprehending the visible heavens, 
and an invisible, infinite, omnipresent force, manifested m 
the azuie of the firmament, possessed so far of intellectual 
and moial qualities, and working towards ethical ends 
There is no evidence that when the Chinese first used 
these woids they worshipped fetiches, but neither is there 
evidence to the contrary, and even if there weie it would 
not disprove that the ancestors of the Chinese had passed 
through an era of fetichism All members of the Semitic 
family of languages have the word El, or some modifica- 
tion of it, to denote deity, and hence we may conclude 
that the Semites had the word m this sense before they 
separated and became distinct peoples, but not that the 
idea of God originated when the word was first thus 
employed All members of the Teutonic group of 
languages have the word God, or some slightly modified 
form thereof, and all members of the Slavic group of 
languages have the word Bog, or some modification 
thereof, to expiess the same conception it does not follow 
that either Teutons or Slavs had no idea of deity until the 
former so applied the word God, and the latter so applied 
the word Bog Both Teutons and Slavs are Aryans, and 
there is an older Aryan term for deity than either God or 
Bog The Sanscrit deva, the Latin deus, and the northern 
ti, tivar, are forms of a word which must have been used 
by the Aryans to express their idea of the Divine when, 
m a prehistoric age, they lived together m their original 
home , but we are not entitled to infer that even that 
prehistoric Aiyan term is the oldest word for deity It 
may not be older than the pumitive Semitic word or the 
primitive Turanian word, or the nutar of the Egyptians, 
or the then of the Chinese, or the earliest designations for 
the Divine m the earliest African and American languages 
And there may have been Divine names older than any of 
these The •science of language has been able to recon- 
struct in part a prehistoric Aryan language, and may 
similarly be able to reconstruct a piehistonc Semitic 
language, a prehistoric Turanian, and perhaps a prehistoric 
Hamitic language Should it proceed thus far it will 
probably perceive that all these prehistoric languages arose 
out of a still earlier prehistoric language m which also 
were words expressing ideas of the Divine There may 
be many strata of language buried too deep for human 
excavation m the abysses of unrecorded time By no pos- 
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sibility, therefore, can the analysis of existing languages 
disclose to us the oldest name for deity 01 the historical 
origin of the idea of deity Geology shows the vast 
antiquity of man, and nothing proves that he may not 
have been awed or comforted by thoughts of the Divine 
ages before the invention of the oldest Aryan or Semitic 
words It is merest conjecture to assign the formation of 
the conception of deity to the dawn of historic time 
Between primitive speech, primitive religion, the primitive 
condition of man, and the little streak of light called 
human history there sti etches an immeasurable expanse of 
darkness 

Sndence The belief in primitive monotheism is generally rested 
>f book of on the authority of the opening chapters of Genesis It 
Genesis ^ j loweyer} doubtful if the appeal to them be legitimate, 
because doubtful if their strict historicity can be pi oved 
to those who insist on judging them merely by critical 
and historical criteria, or even if it can be fairly inferred 
from the view that they form part of a revelation Then, 
although these chapters plainly teach monotheism, and 
represent the God whose words and acts are lecoided in 
the Bible as no mere national God but the only true God, 
they do not teach, what is alone m question, that there 
was a primitive monotheism, — a monotheism levealed and 
known from the beginning They give no warrant to the 
common assumption* that God revealed monotheism to 
Adam, Noah, and others before the flood, and that the 
traces of monotheistic beliefs and tendencies m heathen- 
dom are derivable from the tradition of this primitive and 
antediluvian monotheism The one true God is repre- 
sented m Genesis as making himself known by particular 
words and m particular ways to Adam, but is nowheie 
said to have taught him that He only was God Adam 
knew, of course, only one God, as there was only one God 
to know , but that he knew there was only one God we 
are not told, nor are any grounds given us even for con- 
jecturing that he knew it We are told that God created 
the heavens and earth, but not that Adam was told it, 
and we know too little about Adam to be able to conceive 
how he could have understood the statement We aie 
informed that he knew God — the God who manifested 
himself to him in particular acts, hut not what general 
idea he formed of God — whether henotheistic, pantheistic, 
or monotheistic, whether definitely exclusive of poly- 
theism or not, or in what measure anthropomorphic It 
is not otherwise as regaids what is repoited of Noah. 
In fact, primitive monotheism is read into the records m 
Genesis only because they are read m an inaccurate and 
uncritical manner If read aught, it would he seen that, 
while they speak much of how God acted towaids man, 
they speak so extremely little as to what eaily man knew 
of God that the appeal to them on behalf of the hypo- 
thesis of primitive monotheism must be futile, even on the 
traditional view of their authorship and historicity 1 
violence It is impossible to prove historically that monotheism 
'his- was the primitive religion Were, then, the oldest known 
ariyreli- k lstonca l forms of religion monotheistic ? Many maintain 
ons not they were, but adequate evidence has nevei been adduced 
ono- for the opinion The oldest known religion is probably 
leistic. the Egyptian, and for at least three thousand yeais its 

1 Among works in winch the hypothesis of pnmitive monotheism is 
supported, the following may he mentioned — Steuco, He Perenm 
Philosophia, 1540, Herbert, He Rehgione Qmttlmm, 1645, Gale, 
Court of the Gentiles, 1669-78; Cudwoitli, Tine Intellectual System, 
1678 , Bryant, Ancient Mythology, 1774-76 , Cieuzei, Symbolic u 
. Mythologie, 1819-21 , De Bonald, Legislation Primitive, 1819, Luken, 

Traditionen des Menschengeschlechts, 1856 , Gladstone, Homer and 
the Homeric Age , 1860 , Ebrarcl, Apologetih, pt u , 1875, Zocklei, 
Lehre w m TTrstand des Menschen, 1880 ; Cook, Origins of Religion 
and Language, 1884 , Bawlmson, Eaily Prevalence of Monotheistic 
Reliefs (No. 11 of Present Day Tracts). 
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history can be traced by the aid of authentic records con- Egyptian 
temporary with the facts to which they lelate Its lekgion 
origin, however, is not disclosed by Egyptian history, and 
was unknown to the Egyptians themselves When it first 
appeals m the light of histoiy it has already a definite 
foim, a character not rude and simple, but of consideiable 
elevation and subtility, and is complex m contents, having 
certain great gods, but not so many as m later times, 
ancestor-worship, but not so developed as in later times, 
and animal woiship, but very little of it as compared with 
later times Eoi the opinion that its lower elements were 
older than the higher there is not a paiticle of properly 
histoucal evidence, — not a tiace in. the inscriptions of mei e 
piopitiation of ancestois, or of belief m the absolute 
divinity of kings or animals , on the conti aiy, ancestois 
are always found propitiated through prayer to some of 
the great gods, kings woi shipped as emanations and 
images of the sun-god, and the divine animals adoied 
as divine symbols and incarnations The greater gods 
mentioned on the oldest tombs and m the oldest writings 
are comparatively few, and their mere names — Osins, 

Horus, Thoth, Seb, Nut, Anubis, Apberu, Ha, Isis, Neitb, 

Apis — conclusively prove that they weie not ancient kings 
or deceased ancestois, but chiefly poweis of nature, and 
especially, although not exclusively, of the heavens , yet 
from the earliest historical time they were regarded as 
not merely elemental, but as also ethical powers, working 
indeed visibly and physically m the aspects and agents of 
nature, yet m conformity to law and with intelligence and 
moral purpose Wherever the powers of nature are thus 
worshipped as gods, the feeling that the separate powers 
are not all powei, that the particular deities are not the 
whole of divinity, must be enter tamed and will find 
expression The Egyptians had undoubtedly such a sense 
of the unity of the Divine from the dawn of their history, 
and they expressed it so strongly m various ways from a 
very early period that they have been pronounced mono- 
theists not merely by theologians attached to a traditional 
dogma but by most eminent Egyptologists— De Rouge, 
Manette, Brugsch, and Renouf. As these scholars, how- 
ever, truthfully present the facts, they satisfactorily refute 
themselves A religion with about a dozen great gods — 
distinct as regards their names, characteristics, histones, 
relationships, symbols, and worship — is not monotheism m 
the ordinary or proper sense of the term A religion m 
which the Divine is viewed as merely immanent m nature, 
and the deities deemed physical as well as moial, elemental 
as well as ethical powers, is rather pantheistic than mono- 
theistic Further, all assertions to the effect that the 
unity of the’ Divine is most emphatically expressed m the 
earliest historical stages of the religion are contrary to 
the evidence adduced even by those who make them 
To quote Patah-Hotep as a proof of the monotheism of 
the Egyptian religion m its oldest historical phase is as 
uncritical as it would be to draw Homeric theology from 
the dialogues of Plato The Egyptian religion was a 
polytheism which implied monism , it was not mono- 
theism, which is exclusive of polytheism Hence, not- 
withstanding frequent approximations to monotheism, the 
general result of the development of its monistic principles 
was pantheism, not monotheism As to the ancient Chinese 
Chinese religion, Dr Legge easily shows that Prof. Tiele’s religion, 
description of it as “ a purified and organized worship of 
spirits, with a predominant fetichist tendency,” has no 
historical warrant, but he fails completely to substantiate 
his own view, namely, that it was a strict and proper 
monotheism The names Tken and Ti afford no evidence 
that the early Chinese fathers regarded deity as truly and 
properly spiritual and personal It is not m the most 
ancient Chinese writings that spirituality and personality 
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are ascribed to Then, and sucli ascriptions are exceptional idea of the Divine and the imperfect individualization of 
m Chinese waitings of any date The great development their deities In the highest forms of nature-worship, eg , 

of ancestor worship m China has been largely due to the the Vedic, Egyptian, and Babylonian- Assyrian, the same 

Semitic impersonal character of Then The arguments which trait is perceptible This implicit monism of nature- 

religions have been adduced in support of the hypothesis of a worship may, through the action of various causes, come 

primitive Semitic monotheism are also insufficient M to explicit utterance m diverse modes, and has m fact done 
Renan’s belief m a monotheistic instinct peculiar to the so, with the result that even m the oldest known poly- 
Semitic race has been so often and so convincingly shown theisms aie to be found remarkable approximations to 
to be contradicted both by history and psychology that monotheism One form of approximation was henotheism 
another refutation of it might well be xegarded as a mere When worship is ardent and earnest the particular god 
slaying of the slam. Divine names like El, Baal, Adon, worshipped is apt to have ascribed to him the attributes, 


and Melech, being the oldest terms m the Semitic languages 
expressive of the Divinity, and having been retained 
through all the changes and perversions of Semitic reli- 
gion, have often been maintained to imply that primitive 
Semitic belief was monotheistic But m reality Baal, 
Melech, and Adon were not names originally, or indeed 
at any time, given to the one Supieme God, or exclusively 
to any particular god , on the contrary, they were titles 
Aryan applicable to many different gods The oldest historical 
religions form of Aryan religion — the foim in which the Vedas 
present it — is designated by Max Muller henotheism, m 
opposition to the organized anthiopomorplnc polytheism 
to which he restucts the term polytheism, but henotheism 
thus understood includes polytheism m its widei and more 
ordinary acceptation, while it excludes monotheism pro- 
perly so called The oldest known form of Aryan religion 
was indubitably polytheistic m the sense of being the 
worship of various nature-deities ; and everything approxi- 
mating to monotheism in India, Peisia, Gieece, and other 
Aryan-peopled lands was the product of later and moie 
advanced thought The assertion that history everywhere 
or even anywhere shows leligious belief to have com- 
menced with monotheism is not only unsupported by 
evidence, but contrary to evidence 1 
Eaily While the oldest known religions of the world were thus 
religions n0 ^ forms of monotheism, neither were they mere poly- 
noly m&re theisms, wholly devoid of monistic and monotheistic germs 
theisms. an ^ tendencies The Chinese religion, indeed, can hardly 
be said to have been at any period a polytheism, the 
Chinese people no more regarding spirits and deceased 
ancestors as gods than Roman Catholics so regard angels 
and saints. They have throughout their whole known 
history explicitly and clearly acknowledged the unity of 
the Divme — the uniqueness of Then (Ti, Sh&ng-Ti) Had 

they m like manner acknowledged the spirituality, per- 
sonality, transcendence of the Divme, their monotheism 
would have been indubitable Then, even m those ancient 
religions, where a plurality of deities is apparent, a sense 
of the unity of the Divme is notwithstanding implied, and 
in the course of their development comes to expression m 
various ways It could not be otherwise, for in these 
religions the divme powers (deities) are also powers of 
nature, and hence sprung from and participant m a 
mysterious common nature, an ultimate and universal 
agency which is at once the source of physical and divme 
existences and forces Neither nature-deities nor powers 
of nature are ever conceived of, or indeed can be conceived 
of, as entirely distinct and independent The lowest forms 
of polytheism, such as fetichism and animism, have no 
more marked characteristic than the mdefiniteness of their 

1 The view opposed in the above paiagraph is that maintained m 
the following woiks (as well as those mentioned m the previous rote), 
— De Roug4, J^tucles sm le Rituel Funiraire, 1860 , Renouf, Hibbert 
Lectui es, 1879 , Brugsch, Religion u, Mythologie d alten Aegypter, 
1884 , Legge, Religion of the Chinese, 1880 , Renan, Hist, des Langues 
Simihques, also Considerations sur le Caractlre Oen des Peuples 
Semitic/ues, and Nouvelles Considerations , Pesch, Her Qottesbegnff m 
den heidnisehen Religionen des Alterthums, 1886 Among the many 
replies to Renan, Max Mullei’s (“Semitic Monotheism,” m Chips, vol 
l ) and Stemthal’s (in Z V S IF, l.) specially merit to he mentioned 


as it were, of all the gods — an almost absolute and 
exclusive godhead Max Muller has shown how prominent 
a phenomenon henotheism is m the Vedas Page Renouf 
has shown that it is very conspicuous also m the ancient 
inscriptions and hymns of Egypt Horus, Ra, Osiris, 
Amun, Ilnum, were severally spoken of as if each were 
absolute God, invested not only with distinctive divme 
attributes but with all divme attubutes In the religious 
recoids of Babylon and Assyria monotheistic approxima- 
tions of the same kind are likewise common Now, m 
themselves such monotheistic modes of expression may 
tiuly be held to be the products of passing moods of mind, 
not l eflexions of permanent conviction But every mood 
of mind tends to perpetuate itself, and the enthusiasm 
of piety which utters itself m henotheistic praises and 
prayers may take abiding possession of the soul of a 
powerful luler or even of the hearts of a whole class of 
society or of a whole people, and may seem to them to 
find the strongest possible confirmation m experience 
We may llLustiate fiom Assynan religious history 
Tiglath-Pileser showed a marked preference for the 
worship of Asshur, to him “king of all the gods,” “he 
who rules supieme over the gods ” Nebuchadnezzar, 
again, showed a great partiality for the god Merodach, 
and applied exclusively to hnn such magnificent titles as 
“the lord of all beings,” “the lord of the house of the 
gods,” “ the lord of lords,” “ the lord of the gods,” “ the 
king of heaven and earth.” Nabonidus, on the other 
hand, specially revered Sm, the moon-god, and represented 
him as “the great divinity,” “the king of gods upon 
gods,” “the chief and king of the gods of heaven and 
earth ” A preference of this kind might ause from some 
merely accidental or personal cause, and be confirmed by 
experiences mamiy individual, and yet have a vast 
historical influence The devotional choice of a people 
must tend, however, still more than that of any monarch 
to the elevation of one god towards absolute godhead It 
was accordingly what raised Asshur, the special national 
god of the Assyrians, to the head of the Babylonian- 
Assyrian pantheon during the Assyrian period. In a 
struggle of deities for supremacy the national god has an 
immense advantage m that he has both the piety and the 
patriotism of the people on his side. His rule is identified 
with providence , he is credited with all the victories and 
successes of the nation , and his power and godhead seem 
certified by fact and experience The logic of events m 
every advancing nation combines with the essential tend- 
encies of piety and with the growth of conscience and 
reason to promote belief in the unity and perfection of 
the Divme The general course of providence is no more 
polytheistic than it is atheistic The best exemplification 
of the operation of the piety of an influential class m tran- 
scending polytheism is Brahmanism But for the impulse 
given by Brahmanical piety Brahmamcal speculation would 
never have reduced the Vedic gods to manifestations of 
Brahma Henotheistic forms of approximation to mono- 
theism are not, however, the only ones. Particular gods 
— all of them — may be dropped out of view, and the 
generic thought of God alone retained. The mind and 
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heart of the devout may he directed exclusively to the 
power of the powers, the God m the gods, God simply, 
the Divinity The formation of names expressing Divinity 
in the abstract is an evidence of the existence of such a 
process, and names of the kind are to be found even, among 
very rude peoples But there are more obvious and con- 
clusive indications In one of the most ancient of hooks, 
for example, and probably the oldest manuscnpt in the 
world, the maxims of Patah-Hotep, a wise Egyptian prmce 
of the fifth dynasty, God simply (nutcir) is often spoken 
of without a name or any mythological charaetenstic, and 
m a way which is in itself quite monotheistic “ If any 
one beareth himself proudly he will be humbled by God, 
who maketh Ins strength ” “ If thou art a wise man, 

bring up thy son in the love of God ” “ God loveth the 

obedient, and hateth the disobedient ” Sentences like 
these standing alone would be pronounced by every one 
monotheistic , and even when standing alongside of refei- 
ences to “ gods ” and “ powers ” they show that said gods 
and powers were not deemed by the Egyptian sage incon- 
sistent with oneness of power and godhead or exhaustive 
of their fulness In Babylonian-Assynan religious histoiy 
there are also distinct traces of the rise of the spirits 
of worshippers above particular deities, simply to deity 
Sometimes they appear with special clearness m con- 
nexions which tell of awakened and afflicted conscience, 
of the pressure of a sense of sm and guilt forcing on the 
heart, as it were, a conviction of One with whom it has to 
deal, of its need of the forgiveness and favour, not of this 
god or of that, but of God The following passage may 
be cited as an instance “ 0 my Lord, my sms are many, 
my trespasses are great, and the wrath of the gods has 
plagued me with disease, and with sickness and soirow 
I fainted, but no one stretched foith his hand 1 I groaned, 
but no one heard ' O Lord, do not abandon Thy servant , 
m the waters of the great stream do Thou take his hand , 
the sms which he has committed do Thou turn to righteous- 
ness ” Many parallel passages might be drawn from 
Hindu, Greek, and other sources Clearness of moral 
perception is decidedly favourable to monotheistic belief 
The practical reason contubutes as well as the speculative 
reason, and precisely m the measure of its healthiness and 
vigour, to the formation of a true idea of the Divine. It 
was due more to their moral earnestness and insight than 
to their intellectual superiority that the Persians came 
nearer to monotheism than any other people of heathen 
antiquity Ahriman was entirely evil, and therefore only 
to be hated and combated , while Ahuramazd was abso- 
lutely divine, perfectly good, and therefore to be supremely 
worshipped and obeyed This moral dualism approached 
more closely to true monotheism than the later speculative 
monism, which placed above both Ahuramazd and Ahriman 
Zervanakarene, boundless time, indeterminate being, an 
ethically indifferent destiny. Finally, reason m striving to 
understand and explain the world tends towards mono- 
theism The mmd cannot be expected to recognize the 
unity of God until it recognizes the unity of nature , when 
it sees nature to be a whole, a universe or cosmos, it 
cannot but form a conception of it which will be panthe- 
istic, if the unity of substance, law, and evolution be alone 
acknowledged, and monotheistic if a unity of causality, 
rational plan, and ethical purpose be also apprehended 
In the measure in. which reason advances either on the 
path of scientific investigation or of philosophical specu- 
lation, polytheism must retreat and disappear , in the 
measure m which it discerns unity, order, system, moral 
government, indications of spiritual character and design 
m the world, monotheism must rise and spread Mow, in 
the chief progressive heathen nations reason, it can be 
proved, has gradually gained on imagination. Hence the 


polytheisms which they built up m their youth have been 
undermined and broken down by them in their maturity 1 

A monotheistic movement can be clearly tiaced m Mono- 
ancient Gieece The popular religion of Greece, as 
appeared m the Homeric poems, was as distinctly poly- 
theistic and as little monotheistic as any known religion. 

Its gods were all finite, begotten, and tboioughly indi- 
vidualized beings The need of unity was responded to 
only by the supremacy of Zeus, and Zeus was subject to 
destiny, sui rounded by an aristocracy far from orderly 
or obedient, and participant m weakness, folly, and vice 
To its eternal honour the Gieek spiut, however, . was not 
content with so inadequate a conception of the Divine, but 
laboured to amend, enlarge, and elevate it The poets 
and dramatists of Greece purified and ennobled tbe popular 
myths, and, m particular, so idealized the chaiacter and 
agency of Zeus as to render them accordant with a true 
conception of the Godhead The Zeus of ZEschylus and of 
Sophocles was not only not the Zeus of Homer, but was a 
god belief m whom was inconsistent with belief m any 
of the Homeric gods The dramatists of Greece did not 
assail the popular conception of Divinity, but they sub- 
stituted for it one which implied that Lt was without 
warrant or excuse They developed the germs of mono- 
theism m the Gieek religion, while leaving untouched its 
polytheistic assumptions and affirmations. These, how- 
ever, were not only persistently undermined, but often 
directly attacked by the philosophers, some of whom 
eventually reached a reasoned knowledge of the one 
absolute Mmd Xenophanes, Empedocles, and Anaxagoras 
were among the pre-Socratic philosophers who, on grounds 
of leason, rejected the polytheism and anthropomorphism 
of the current mythology, and advocated belief m one all- 
perfect divine nature Socrates, although avoiding all 
attacks on the popular religion calculated to weaken the 
popular leverenee for divine things, had real faith only m 
the one supreme Reason, the source and end of all things ; 
and the best representatives of later Greek philosophy 
were in this respect his followers Plato attained by his 
dialectic a conception of God which will always deeply 
interest thoughtful men. God he deemed the highest 
object of knowledge and love, the source of all being, 
cognoscibility, truth, excellence, and beauty, — the One, the 
Good The controversy as to whether his conception may 
be more correctly designated theistic or pantheistic will, 
perhaps, never be brought to a decisive conclusion, but 
in its general truth and grandeur it must be admitted 
far to transcend either the monotheism of the vulgar 
or any popular form of pantheism Ausfcotle’s character- 
istic cautiousness of judgment showed itself m the very 
meagreness of his theology The representation which he 
gives of God hardly meets at all the demands of affection 
and of practical life, yet so far as it goes will be generally 
regarded as thoroughly reasonable. It is moie unequivo- 
cally theistic than that of Plato It sets forth God as 
without plurality and without parts , free from matter, 
contingency, change, and development , the eternal un- 
moved mover, whose essence is pure energy ; absolute 

1 The best liteiatuie lelatmg to the subject of the piececling 
paragraph is indicated m the lists of hooks given m connexion with 
the lelevant sections m Tiele’s Outlines of the History of Religion , 
and paxticulaily m the Flench translation by M Vernes Hegel’s 
Philosophy of Religion, Bunsen’s God m History, Freeman Claike’s 
Ten Great Religions, the St Giles Lectures on the Faiths of the World, 
still moie the series of Sacred Books of the Hast, and of ancient texts 
published under the title of Records of the Past, and the volumes of 
the Rev de l' Hist des Religions, will be found useful to those wish- 
ing to make a survey of heathen thought regarding God so fai as it 
approximated to the theistic idea For the conceptions of the Divine 
entertained by non-civilized peoples, see especially Waltz’s Anthro- 
pologic, and Reville’s Religions des Non-CmHs§s, who both, give 
extensive lists of literature. 
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spirit, self-thinking reason, the voij<n<s voijarem , the one 
perfect being, whose life is completely blessed, and whose 
likeness is the goal towards which the whole universe 
tends Stoicism was originally and predominantly a 
materialistic or hylozoic form of pantheism , but some of 
its greatest representatives conceived of God m a decid- 
edly theistic manner as the supreme moral reason The 
beautiful hymn of Clean thes to Zeus is full of the purest 
devotional feeling, spnnging from a clear sense of personal 
relationship to the one all-ruling personal Spirit Greek 
philosophy proceeded throughout its whole course m entne 
independence of the popular polytheism, and was a con- 
tinuous demonstration of its futility , and it largely con- 
tributed to that reasoned natural knowledge of God which 
must undei lie all 1 ational belief m revelation It discerned 
m some measuie all the chief arguments which have since 
been employed as theistic pi oofs It failed, however, to 
conceive of God as truly creative, or of the universe as m 
its very substance the result of divine action , it failed also 
to make evident, even to cultured minds, the superiority 
of monotheism to pantheism and scepticism , and it failed 
especially to convert the common people to faith m one 
sole Deity 1 

Mono- Israel presents us with the first example of a mono- 
theism m theistic nation The controversies as to how Israel ac- 
Isiae!. quired this pre-eminence can only be decided by critical 

and historical investigations into which we cannot here 
enter (see Israel) 

Old Testa- The science of Old Testament theology, giving due heed 

ment to the lesults of critical, historical, and exegetical research 
theology re g arc i in g the documents with which it deals, has to trace 
by what means and through what stages Hebrew mono- 
theism was developed and established , and to the treatises 
on this science our readers must be referred The mono- 
theistic movement m Israel was one of continuous progiess 
through incessant conflict until a result was reached of 
incalculable value to humanity That result was a faith 
in God singularly comprehensive, sublime, and practical, — 
a faith which rested, not on speculation and reasoning, but 
on a conviction of God having directly revealed Himself 
to the spirits of men, and which, while ignoring meta- 
physical theorizing, ascribed to God ail metaphysical as 
well as moral perfections , a faith which, m spite of its 
simplicity, so apprehended the relationship of God to nature 
as neither to confound them like pantheism nor to separate 
them like deism, but to assert both the immanence and the 
transcendence of the divine ; a faith m a living and per- 
sonal God, the almighty and sole creator, preserver, and 
ruler of the world ; a faith, especially, m a God holy m all 
His ways and righteous m all His works, who was duectmg 
and guiding human affairs to a destination worthy of 
His own character , and, therefore, an essentially ethical, 
elevating, and hopeful faith The existence of utterances 
in the Hebrew Scriptures which show that Hebrew faith 
was not always thus enlightened, and sometimes conceived 
of God as partial and cruel, is no reason for not acknow- 
ledging the general justice and grandeur of its representa- 
tion of the Supreme 2 

New The God of the Old Testament is also the God of the 
Testa- New Christ and the apostles accepted what Moses and 
theology P ro phets had taught concerning God ; they assigned to 

1 See Zeller, Die JSntwickehmg des Monotheismus lei den Qnechen 
(m Vortrdge, vol. i.), and Cocker, Christianity and Gh eeh Philosophy, 
1875, also, Memers, Ihstona Doctrinm de Vero Deo, 1780. 

2 See the 0 T. Theologies of Oehler, Schultz, Kayser, Piepenbung, 

&e ; Ewald, Lehre der Bibel von Qott , Baudissen, Stud ss. Semit 
Rehgionsgeschichte , Kuenen, Hillert Lecture ; Duhm, Theologie d 
Propheten ; W Roheitson Smith, Prophets of Israel, &c As to the 
name “ Jahveh,” an instructive summary and examination of views is 
given by Prof Driver m his article “ Recent Theories on the Origin 
and Nature of the Tetragiammaton,” m Studia Billica , Oxford, 1885. I 


Him no othei attributes than had already been assigned to 
Him Like Moses and the prophets also they made no 
attempt formally to prove the existence or logically to 
define the natuie of God, but spoke of Him either as from 
vision or inspiration And yet their doctrine of God has 
ongmal and peculiar featuies Thus, fust, the fatherhood 
of God was taught with incomparable distinctness and 
fulness by Jesus Chust, — a fatheihood not merely of 
natural creation or national election, hut of spiritual 
relationship of love, sympathy, mercy, and grace for 
individual souls Such fatherhood, if acknowledged at 
all, was only very rarely and vaguely acknowledged m 
heathendom, and, although not wholly absent from the 
Old Testament, is far fiom clearly and prominently there, 
and, indeed, is present chiefly by implication m passages 
which refer directly only to God’s connexion with the 
people of Israel, as an elect and covenant people , it is 
conspicuous and central, however, m the conception of 
God introduced by Christianity Secondly, Divine father- 
hood had its correlate m Divine sonship God is repre- 
sented m the Hew Testament as revealing His fatherhood 
through His Son, Jesus Christ. In Old Testament repie- 
sentations of Israel, the Messiah, and Wisdom, and m the 
Logos doctrine of J udieo-Al exan dnan philosophy, some 
approximations to this conception of the Divine may be 
traced, but they fell far short of it According to the 
New Testament, God is not merely infinitely exalted 
above the woild and definitely distinguished therefrom, nor 
merely immanent and every wheie operative m nature, hut 
also incarnate m Christ , and Christ is not merely “ the 
Son of man,” essentially sharing m humanity and truly 
representing it before God, but also <{ the Sou of God,” 
essentially sharing m Divinity, and giving the fullest 
disclosure of it to man The foundation of the Christian 
faith as laid down m the New Testament is that Christ 
through His unique lelation as Son to the Father perfectly 
declared and expressed the nature and will of God in 
relation to human salvation Thirdly, God is exhibited 
m the New Testament as the Spirit, the Holy Ghost, who 
dwells in the spirits of men, to work m them the will of 
the Father, and to conform them to the image of the Son 
Only when thus exhibited can the revelation of the Divine 
name be legarded from the New Testament point of view 
as othei than manifestly incomplete Even the manifesta- 
tion of God in Christ, being objective and single, must be 
supplemented by a manifestation which is subjective and 
multiple, before the one God, the one Christ, can find a 
place in the manifoldness of souls, the multitude of sep- 
arate hearts and lives. The manifestation of the Spirit 
is such a manifestation, and completes m principle the 
revelation of the Christian idea of God, the revelation of 
His threefold nature and name This revelation completed 
God can be thought of as absolute spirit, absolute love, 
absolute good, and was, to some extent explicitly, and 
throughout implicitly, so represented m the New Testa- 
ment It is piecisely in virtue of the threefold represen- 
tation of God characteristic of the New Testament that 
Christianity is still held by so many of the world’s pro- 
foundest thinkers as the absolute and perfect religion, the 
crown and consummation of religion,— speculatively con- 
sidered, an absolute revelation, of God, and practically 
considered, a perfect salvation, — within which there may 
be infinite evolution and progress, but beyond which there 
can be no true light or real growth 3 

The threefold representation of God m the New Testa- Doctrme 
ment was an entirely religious and practical representa- of . t:lle 
tion, inseparably connected with the historical facts of Trimt y* 

3 The New Testament representation of God is treated of m the New 
Testament Theologies of Schmid, Reuss, Oosterzee, and Weiss , also m 
Wittichen, Die Idee Gottes, 1865. 
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Christ’s life and the spiritual experiences of the early 
Christians It was not an ontological or even theological 
doctrine, and will be identified by no competent exegete 
with the dogma of the Divine Trinity set forth m the 
oecumenical creeds The propositions constitutive of the 
dogma of the Trinity — the propositions m the symbols of 
Nice, Constantinople, and Toledo relative to the immanent 
distinctions and relations m the Godhead — were not drawn 
directly from the New Testament, and could not be ex- 
pressed in New Testament terms They were the pro- 
ducts of reason speculating on a revelation to faith — the 
New Testament representation of God as a father, a 
redeemer, and a sanctifier — with a view to conserve and 
vindicate, explain and comprehend it They were only 
formed through centuries of effoi t, only elaborated by the 
aid of the conceptions and formulated m the terms of 
Greek and Roman metaphysics The evolution of the 
doctrine of the Trinity was far the most important fact 
in the doctrinal history of the church during the first five 
centuries of its post-apostolic existence To tiace and 
describe it fully would be almost to exhibit the histoiy of 
Christian thought during these centimes It had neces- 
sarily an immense influence on the development of theism 
The acceptance of the catholic doctrine of the Trinity 
implied the a ejection, of pantheism, of abstract monotheism, 
of all forms of monarchianism or unitanamsm. It decided 
that theistie development was not to be on these lines or 
m these directions At the same time the dogma itself 
was a seed for new growths of theistie thought, and 
demanded a development consistent with its own nature 
It is a doctrine, not as to the manifestations and revela- 
tions of Godhead, but as to their ground and explanation, 
the constitution of Godhead, a doctrine as to a trinity of 
essence, which accounts for the Trinity of the gospel dis- 
pensation It affirms the unity of God, but requires us 
to conceive of His unity, not as an abstiact or mdetei- 
mmate self -identity, not as “sterile, monotonous simpli- 
city,” but as a unity rich m distinctions and perfections, — 
the unity of ah infinite fulness of life and love, the unity 
of a Godhead in which there are Father, Son, and Holy 
Spirit, a trinity of persons, a diversity of properties, a 
variety of offices, a multiplicity of operations, yet sameness 
of nature, equality of power and glory, oneness m purpose 
and affection, harmony of will and woik It finds its 
dogmatic expression as to what is ultimate m it zn the 
formula — One substance m three persons, of which the first 
eternally generates the second, and the third eternally 
proceeds from the first and second. Now, manifestly, 
however much such a doctrine as this may have satisfied 
thought on a revelation as to the Godhead, it cannot have 
exhausted or completed it If it answeied certain ques- 
tions it raised others, and these more speculative and pro- 
found than those which had been answered What is 
meant by affirming God to be “ substance ” or <c m three 
persons ” 1 What is meant by divine “ generation ” or 
" procession How are the substance and persons 
related ? How are the persons distinguished and inter- 
related? These and many kindred and connected ques- 
tions reason became bound to discuss by its adoption of 
the doctrine of the Trinity This obligation could only be 
temporarily and partially evaded or concealed by represent- 
ing the doctrine as “a mystery ” to be accepted simply on 
authority or with blind faith Data of the doctrine may 
have been given to faith, hut the doctrine itself was the 
work of reason, and on no ground not plainly absurd could 
that work be held to have terminated in 589 ad As 
soon as an inspired record is left at all, as soon as any 
speculation is allowed on its contents, as soon as the pro- 
cess of forming doctrine is permitted to begin, all conceiv- 
able right to stop the movement anywhere is lost By the 


blending, however, of trmitariamsm with theism the whole 
character of the latter was, of necessity, profoundly 
changed A trinitarian theism must be vastly different 
from a Unitarian as regards practice It must be equally 
so as regards theory It must be far more speculative 
By its very natrne it is bound to undertake speculative 
labours m which a simply umtarian theism will feel no 
call to engage 1 

It was the general conviction of the early Christian Theism m 
writers that formal proofs of the Divine existence were patristic 
neither necessary nor useful In their view the idea of wu ers ‘ 
God was native to the soul, the knowledge of God intuitive, 
the mind of man a mirror m which, if not rusted by sm, 

God could not fail to be reflected The design argument, 
however, came early into use and was frequently employed 
More speculative modes of reasoning weie resorted to by 
Dionysius of Tarsus, Augustine, and Boetius The unity 
of God had to be incessantly affirmed against polytheists. 

Gnostics, and Mamchseans. The incomprehensibility of 
God and His cognoscibility were both maintained, although 
each was sometimes so emphasized as to seem to obscure 
the other That the knowledge of God may be reached 
by the three ways of causality, negation, and eminence was 
| implied by the pseudo-Dionysius, although only explicitly 
announced by Scotus Neither any systematic treatment 
of the Divine attributes nor any elaborate discussion of 
single attubutes was attempted The hypothesis of 
eternal creation found a vigoious defender m Ongen, but 
met with the same fate as the dualist hypothesis of un- 
created matter and the pantheistic hypothesis of emana- 
I tion Of all the patristic theologians Augustine was 
j undoubtedly the most philosophical apologist and ex- 
ponent of theism He alone attempted to refute agnos- 
! ticism, and to find a basis foi the knowledge of God m a 
doctrine of cognition m genet al On the large, difficult, 
and as yet far from adequately investigated subject, the 
influence of Platonic and Aristotelian, Stoic and Academic, 
Neopythagorean and Neoplatonic speculation on the for- 
mation of the Chustian doctrina de Deo, it is, of course, 
impossible here to enter 2 

Mohammed (570-632) founded a monotheistic religion Moliam- 
which spread with amazing rapidity through Arabia, Syna, 

Persia, Noith Africa, and Spam, and gave, almost wherever wusm ' 
it spread, a mighty impulse to the minds and wills of 
men. It was received as the gift of special inspiration 
and revelation, although its creed contained little of 
moment on which reason would seem to be incompetent 
to decide It had obvious merits^ and must be admitted 
to have rendered real and important services to culture, 
religion, and humanity, but had also conspicuous faults, 
which have done much injury to individual, domestic, and 
national life If the latest were always the best, it would 
be the most perfect of the thiee great theistie religions of 
the world, but it is, m fact, the least developed and most 
defective Instead of evolving and extending, it marred 
and mutilated the theistie idea which it borrowed In- 
stead of representing God as possessed of all spiritual 
fulness and peifections, it exhibited Him as devoid of 
the divmest spiritual attributes [t recognized His 
transcendent exaltation above His creatures, but not His 
sympathetic presence with His creatures, apprehended 
vividly His almighty power, His eternity, His omnipres- 
ence and omniscience, but only vaguely and dimly His 
moral gloiy, His love and goodness, His righteousness 


1 Bam, Ch Lehrev cl Dreiemigkat, &c., 1841-43, Meier, Lehre 
v d Tnmidt m hist JEntwichl , 1844 

5 Koesler, PhilosophiaVetensEccl de Deo, 1782; and the histories 
of Christian doctrine hyHagenhach, Neandei, Shedd, Bomfas, Sheldon, 
Hamack, &c , G&ngauf, Des h Augustinus speculative Lelvre von 
Gait , 1884 
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and holiness The Allah of Mohammed was essentially 
despotic will, and so fell far below the Jahveh of Moses, 
essentially righteousness, and the Heavenly Father of 
Christ, essentially holy love Mohammedanism is almost 
as contrary to Christianity as one form of theism can be 
to another It is as Unitarian as Christianity is trini- 
tarian Its cardinal tenet is as distinctly anti trinitarian 
as anti-polytheistic It has often been represented as hav- 
ing had the providential task assigned it of preparing the 
way for Christianity by destroying polytheism , m reality, 
it has hitherto offered a far more stubborn resistance to 
Christianity than any polytheistic religion has done 1 

The mediaeval world was so complex, so full of contrasts 
and contradictions, that it cannot be “ summed up m a 
formula ” Most general statements cuirent regarding it 
will be found on examination only partially true It 
is often described as the age m which external religious 
authority ruled, and all religious thought ran m narrow, 
strictly prescribed paths, whereas, m fact, the mediaeval 
theologians were far freer to speculate on almost all points 
of religious doctrine than Protestant divines have been 
Because traditionalism abouuded, it is forgotten that lation- 
ahsm also abouuded , because scholasticism flounshed, 
that mysticism was prevalent , because theism was com- 
mon, that pantheism, speculative and piactical, was not 
uncommon The Middle Age was, however, peer excellence , 
the age of theology Theology never before or since so 
interested and dominated the human intellect. Nearly 
every eminent mediaeval thinker was a theologian The 
chief streams of theistic belief and speculation which tra- 
versed the Middle Age were three, — the Christian, Jewish, 
and Mohammedan The first was much the broadest and 
fullest. Few points of theistic doctrine were left un- 
handled by the Christian divines of the Middle Age The 
conclusions came to on the chief points weie various and 
divergent As to the manner m which God is known, for 
instance, some laid stress on faith or authoritative revela- 
tion , others on immediate consciousness, the direct vision 
of the pure m heart, the illumination of the Spirit of God 
m the minds and hearts of the true children of God , 
others on reason and proof , and some attempted media- 
tion and synthesis Anselm gave logical form to an a 
priori argument for the Divine existence based on the idea 
of God as a being than whom a greater cannot he con- 
ceived. His most ingenious attempt to demonstrate the 
absurdity of supposing the perfect, the infinite, to be a 
mere subjective fiction prepared the way for the multitude 
of attempts, identical or similar m aim, which have since 
been made Thomas Aquinas was the best repiesentative 
of those who held that the invisible God was only to be 
known through His visible works. He argued from motion 
to a mover, from effect to cause, from the contingent to 
the necessary, from lower kinds of good to a supreme 
good, and from order and purpose in the world to a 
governing intelligence Raymond of Sebonde added to the 
ontological and physico-teleoiogical arguments a moral 
argument William of Occam criticized keenly and un- 
favourably both the a priori and a posteriori proofs, and 
held that the existence of God was not a known truth but 
merely an article of faith There was not less diversity of 
view as to how far God may be known Erigena held 
that even God Himself could not comprehend His own 
nature, and Eckhart that the nature of God is neces- 
sarily unknowable, as being a nature without nature, 
without predicates, without opposites, pure oneness That 
man cannot know God’s real nature, cannot know Him per 
essentiam, cannot have a quidditiva cognitio Dei, and that 

1 See Mohammedanism, and authouties there mentioned , also 
Kuenen, Ihbbert Lectures , lect 1, with authors and works there 
inchoated 
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the so-called attributes of God are only descriptive of the 
effects of His operations as they appear to the human 
mind, or even aie merely symbols or metaphors, was 
maintained by many of the scholastic doctors Aquinas, 
for example, with all his confidence as a dogmatic system- 
builder, so denied the cognoscibility of God. That the 
human mind may have a true, although it cannot have a 
perfect knowledge of God, — an appiehensive but not a 
comprehensive knowledge of Him, — was, however, m the 
Middle Age, as it has been ever since, the position most 
commonly taken up The scholastic divines discussed a 
multitude of foolish questions regarding God, but that 
was not due to extravagant faith in the power of the 
human mind to know or comprehend God. Prof. Sheldon 
very justly says, “ on the whole, the scholastic theology, 
notwithstanding some strong negative statements, assumes 
m reality a minimum of acquaintanceship with the essen- 
tial nature of God ” The negative statements are, for 
the most part, those of the mystics with respect to the 
beatific vision Mediaeval discussions as to the nature 
of God turned chiefly on two points, — the relation of 
the Divine essence to the Divine attributes and of the 
one Divine substance to the three Divine persons The 
conclusion come to by the vast majority of scholastic theo- 
logians on the first point was that the attributes were not 
leally or objectively m God, but merely human repre- 
sentations reflected, as it were, on the idea of God, because 
the mental constitution of man is what it is, and because 
God wished to be thought of in certain divers manners. 
To hold them objectively real m God, and therefore intrin- 
sically distinct either from the essence of God or from one 
another, was considered to be incompatible both with the 
incomprehensibility and with the absolute simplicity of 
the Divine nature Duns Scotus, in maintaining that the 
attributes were formcditates realiter distinctse, took up an 
exceptional position On the other point the conclusion 
as generally reached was one seemingly quite inconsistent 
with the foregoing, namely, that the persons were objec- 
tively and eternally real and distinct The discrepancy is 
especially apparent m those theologians (eg, Anselm, 
Abelard, Hugo and Richard of St Victor, Alexander of 
Hales, and Aquinas) who represented the persons of the 
Trinity as corresponding to distinctions among the very 
attributes which they m another reference denied to be 
distinct The mediaeval schoolmen, with very few and 
doubtful exceptions, conjoined with their theism the 
doctrine of the Trinity as defined by the ancient chuich 
Roscelin of Compiegne and Gilbert de la Porrde laid 
themselves open to the charge of tritheism , and obviously 
nominalism, by allowing nothing but a nominal existence 
to the essence or general nature of which the individual 
is a specimen, tended towards tritheism, — towards resolv- 
ing the Tnnity into a triad of Divine individuals or self- 
subsistent beings, connected only by a common specific 
character While the schoolmen accepted the doctrine of 
the Trinity on authority, they did not conceive them- 
selves precluded from endeavouring to illustrate it and 
to make it appear as consonant to reason as possible. 
They sought to show its consistency with the unity of God, 
and its genera] reasonableness by various speculative con- 
siderations, but especially by the aid of analogies drawn 
from the constitution of the mind and even from particular 
physical phenomena They did not suppose that they were 
thereby demonstrating the doctrine of the Trinity . they 
fully recognized that doctrine to be the indication of a 
mystery, “ dark with excess of light,” and the truth of 
which could only be directly apprehended m the beatific 
vision conferred by the highest and most special grace ; 
but they proceeded on the belief that, inasmuch as it was 
a central truth of revelation, the whole creation, and. 

XXIII. — 3 T 
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above all, the nature and essence of man’s spirit, must 
bear witness to it At least one good result followed 
Those who exercised their mmds on the doctrine of the 
Trinity were necessanly led in some measure to form 
another idea of God than that of either an indeterminate 
unity or a confused synthesis of attributes, — to think of 
Him, with some clearness and steadiness, m an organic 
and harmonious manner, as absolute being, absolute life, 
absolute spirit, absolute intelligence, absolute love Such 
thought as this distinctly appeared m Anselm, the St 
Victors, Aquinas, Bonaventura, Dante, &c The omni- 
presence, omnipotence, and omniscience of God, and, 
generally, what are called His metaphysical and intellectual 
attributes, weie discussed with excessive elaborateness and 
subtlety, while His moral attributes were left m the back- 
ground, or considered without sufficient earnestness or 
insight. The problems regarding the relationship of the 
Divine attributes to human agency, and, m parti culai, as 
to the compatibility of Divine prescience and predestina- 
tion with human freedom andie&ponsibility, were even too 
laboriously and minutely debated between the mediaeval 
Augustimans and then opponents What the disputants 
on both sides lacked was intellectual humility They 
strode along “ dim and perilous ways n as if they were m 
plain and safe paths, or as if their own faculties weie 
superhuman. As to the general relation of God to the 
universe, few, if any, of the schoolmen can be charged 
with deism. While assigning to God a being and life 
transcending the universe, they also affirmed that He was 
everywhere m the universe, everywhere wholly present, 
everywhere essentially and actively present. Pantheism 
was prevalent all through the Middle Ages, but only two 
of its representatives, perhaps— Erigena and Eckhart, — 
showed much speculative capacity 1 

Mohammedan theism drew chiefly from faith and fana- 
ticism the force which carried it onwards with such rapid- 
ity m its early career of conquest At the same time it 
powerfully stimulated leason, as soon appeared m remark- 
able intellectual achievements Of course, reason could 
not fail to reflect on the contents of the faith by which 
it had been awakened. The result was the formation of 
many schools of religious opinion So far as our subject 
is concerned, however, all mediaeval Mohammedan thmkeis 
may be ranked as philosophers, theologians, or mystics 
The philosophers derived little of their doctrine from 
Mohammed Even m what they taught regardmg God 
they followed mainly Aristotle, and m some measure the 
Neoplatomsts They maintained the unity of God, but 
conceived of it m a way unknown to Mohammed, namely, 
as a unity allowing of the reality of no distinctions, quali- 
ties, or attributes m God. Then, although they affirmed 
the unity of God m the strictest abstract manner, they 
were not monists but dualists, inasmuch as they denied 
creation ex nikilo , and asserted the eternity of matter The 
mode m which they supposed the multiplicity of finite 

1 For the history of medieval theism, may be consulted the histones 
of philosophy by Tennemann, Ritter, Erdmann, &c , the special 
histones of medieval philosophy by Stockl and Haureau, and of later 
scholasticism by K Wernei , the histones of the Trinity and of 
Christian doctune alieady mentioned , and a multitude of monographs 
eg , those of Chnstlieb, Hubei, and Stockl on Engena , of Hasse* 
Ramusat, Bouchitte on Anselm or lus ontological aigument ; Delitzsch’s 
Kntische Barstdhmg der Gottesleh e des Thomas Aquinas', KitschTs 
Gesch Studien z ch Lehre von Gott,” m Jahresb f deutscJie 
Theol , x , referring chiefly to Aquinas and Scotus, &c Mediaeval 
mysticism has found m Schmidt, Lasson, Pregei, Jundt, admirable 
histoiians On Eckhart there are good woiks by Martensen, Lasson 
and others, see also a paper by Prof. Pearson in Mind, Ho xh 
On mediaeval predestinanamsm consult chapter in Mozley’s Treatise 
on the Augustmian Doctrine of Predestination, The keenest hostile 
CTiticism of mediaeval theism is that of Pa&quale D’Ercole, 11 Teismo 
JMosojico vhnshmo, 188k 


things to have been produced from God was by a series of 
emanations originating in Divine intelligence, not m Divine 
will Their proofs of the Divine existence were, for the 
most part, founded on the principle of causality. The 
philosophers did not openly oppose the theism of the 
Koran, but they ignored it or set it aside, and represented 
it as only a useful popular faith, not a response to the 
demands of cultured reason The “ theologians,” on the 
other hand, took their stand upon the Koran, sought to 
defend and develop into doctrine its representations of 
God, and to show the inconclusiveness and inconsistencies 
of the teaching of the philosophers regarding God. Even 
those of them, however, who exalted faith and revelation 
most — the oithodox Motakallemm or Ashantes — by no 
means dispensed with philosophy and reason It was 
chiefly on the metaphysical hypothesis of the atomic consti- 
tution of matter that they tested their proofs of the Divine 
existence It was by subtle reasonings that they sought 
to establish the non-eternity of matter and the unity and 
immateriality of God It was on speculative grounds that 
they contended God had eternally possessed all the attri- 
butes ascribed to Him m the Koran. Tbeir predestma- 
tiomsm was as logically elaborated as that of the Augus- 
timan scholastics Theie flourished for a short period a 
school of liberal Mohammedan theologians, the Motazil- 
ltes, who, while accepting the two fundamental doctrines 
of Islam — the unity of God and the divme mission of 
Mohammed, — refused to regard the Koran as an absolute 
religious authority, and sought to transform Mohammed- 
anism into a reasonable and ethical monotheism They 
insisted on the rightful conformity of faith to reason, on 
human freedom, and on the righteousness as well as the 
unity of God They endeavoured, in fact, to substitute 
for a God whose essence was absolute or arbitrary will a 
God whose essence was justice. This meant, however, not 
to develop or even reform, but to subvert and displace the 
Mohammedan idea of God, and the wonder is, not that 
they failed m so arduous a task, but that they had the 
courage to undertake it Mohammedan mysticism (Sufism) 
was a reaction, chiefly of the Persian mmd, against the 
narrowness and harshness of the monotheism of the Arabian 
prophet Unlike philosophy, it was not a mere exotic, 
but an indigenous growth within the Mohammedan area, 
and hence orthodoxy has never been able to eradicate it. 
It has been the chief support of spmtual feeling and the 
chief source of poetry m Mohammedan lands. It still 
flourishes, has branches innumerable, and through its poets 
has shed seed widely even over Christendom The mystics 
refuse to think of God as an arbitrary unlimited Will, 
separate and apart from everything , as one who reveals 
Himself clearly only through the words of a prophet , as 
a being befoie whom man is mere dust and ashes, and who 
demands no higher service than fear, unquestioning faith, 
and outward obedience. In their view God is immanent 
m all things, expresses Himself through all things, and is 
the essence of every human soul. There is not only no 
God but God, but no being, life, or spirit except the being, 
life, and spirit of God; and every man may be God’s 
propbet, and more even than His prophet Eor a man to 
know God is to see that God is immanent in himself, and 
that he is one with God, the universal life which breathes 
through all things Such knowledge or vision must glorify 

all nature, and must dilate and rejoice the heart pf him 
who possesses it Joy and ecstacy must characterize the 
worship of the Sufi. A religious scepticism based on 
philosophical scepticism — disbelief in the existence of God 
grounded on disbelief m any truth not guaranteed by 
sense or mathematical demonstration — was not unknown 
among the Saracens, although no work in defence of it has 
come down to us, and perhaps none may have been written. 
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In Algazel philosophical scepticism was combined with 
religions dogmatism and mysticism He subjected the 
doctnnes of the philosophers to a keen and hostile criticism, 
and maintained that reason was incompetent to reach the 
knowledge of God, yet cherished an ardent and exalted 
faith m God, based partly on the Koran and partly -on 
mystic contemplation and devout experience 1 
Theism Jewish and Mohammedan religious thought were mti- 
of latex mately connected m the Middle Age, and ran a neaily 
uc aism p ara p e i coursei The Rabbanites and the Karaites of Juda- 
ism corresponded to the orthodox and the Motazilites of 
Mohammedanism In their theism there was no new 
feature or peculiar significance Jewish theosophic mysti- 
cism found expression m the Kabbalah. The idea of God 
there presented was at once excessively abstract and 
excessively fanciful It must be studied, however, m the 
original source or in special works The Jewish philoso- 
phers differed little from the Arabian philosophers m then 
teaching regarding the evidences of the Divine existence, 
the nature and consequences of the Divine unity, and the 
meaning of the Divine attributes. At the same time, they, 
with a few exceptions, affirmed the non-eteimty of matter, 
and did not, like the Arabian Aristotelians, represent pro- 
vidence as merely general They maintained strongly the 
transcendence of God and the impossibility of the human 
mind forming any positive conception of His essential being 
They held that He was known as necessarily existent, but 
also as in Himself necessarily unknowable. Their view of 
the unity of God led them to an idea of God which may 
not unjustly be designated agnostic, and which prevented 
their regarding either natuie or Scripture as a revelation 
of what God really is Almost alone among eminent Jew- 
ish writers of the Middle Age, Jehuda Halevi contended 
that the representation of God given in the revelation to 
Israel was self-evidencing, independent of the support of 
philosophy, and unattainable m any speculative way The 
function of reason was, m his view, not to sit m judgment 
on what had been delivered regarding God to the J ews, 
but to repel the objections which philosophy had brought 
against it, and to show the inadequacy of the results 
reached by unaided human intelligence. Maimomdes 
undertook to establish that reason and faith, science and 
revelation, were at one in what they affirmed regarding 
God, but in order to make out his thesis he sacrificed the 
literal sense of Scripture whenever it did not accord with 
the tenets of his philosophy, and substituted for the 
representation of God given through Moses and the 
prophets one very different m character IIis idea of 
God is highly abstract and metaphysical, — the idea of a 
being so unlike every other being that no name or predicate 
whatever when applied to Him can bear its ordinary, 
or indeed any intelligible meaning. Existence, eternity, 
unity, power, wisdom, justice, and other attributes, are 
not in Him what they are m any other being or even 
analogous m Him to what they are m any other being 2 

1 Schahrastani’s Geschichte der religiosen u, philosophischen Secten 
bei den Arabern, Germ trans by Haarbruckei, 1850-51 , Wustenfeld, 
Die AJeaderme der Amber u. line Lehrer, 1837, Schmolders, JEssai 
sur les Bodies Philosophiques chess les Ardbes, 1842 , Mnnk, Melanges 
de Philosophic Juvce et Ambe, 1859 , Sterner, Die Mutaziliten odes 
Freidenher m Islam, 1865 , Renan, Averroes et L’ Avermsme, 1852, 
&e. On Eastern mysticism, see Tholuck, Sufismus s Theosophia 
Persarwm Pantheistica, 1821, and Bluthensa/mmlung aus der morgen- 
IWndischen Mystik, 1825, Cowell, “Persian Literature,” in Oxford 
Essays for 1855 ; Palmer, Oriental Mysticism, 1867, Redliouse, The 
Mesnevi of Jelalu-d-Dm, 1881 sq , ; Vaughan, m Hows with the 
Mystics, treats of tlie Oriental as well as Christian mystics. Eor 
Persian mysticism m its latest forms, see De Gobmeau, Religions et 
Philosophic dans I’Asie Gent/rale, 1866. On Algazel, see Gosclie, 
“IJeber Ghazzalis Lebenti Werke,” m Abhand. ( philol . u. Just ) d k. 
Akad d Wiss. %, Berlin, 1858. 

3 Munk, Esguisse Histonque de Ha Philosophic chess Us Juifs, 1849 , 
Eisler, Vorlesmgen slber die jiidischen Philosophen des Miitelalters, 
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In Christian Europe the human nnnd took a fresh start Renais- 
at the epoch of the Renaissance. It revolted against the sance 
authorities to which it had long been submissive, and penocl * 
exercised private judgment with a confidence uneoirected 
and unmoderated by experience It tinned with aidour 
to the free discussion of the greatest theme of thought, 
and piobably at no period of history has there been moie 
individual diversity of opinion on that theme God and 
His relation to the universe were treated of from a multi- 
tude of points of view Scepticism, natuialism, and pan- 
theism appeared m various foims , all ancient systems of 
thought as to the Supreme Being found advocates, all 
modem theones as to the nature of the Divme were in 
some measure anticipated. Did our limits permit it would 
not be uninteresting to expound the speculations concern- 
ing Deity of several of the writers of the Renaissance, — 
and especially, perhaps, of these three — Nicolaus of Cusa, 
Giordano Bruno, and Thomas Campanella The theo- 
sophic mysticism of the period was a prepaiation for the 
Refoimation 8 

The fusion of theology and philosophy was the distinc- 
tive feature of mediaeval Christendom , their separation 
has been a marked chaiacteristic of modern Christendom 
Even when both have been occupied with religious 
inquiries and thoughts of God they have kept apart , they 
have often co-opeiated, but seldom commingled Theology 
has been on the whole clenc, and comparatively conserva- 
tive , philosophy has been on the whole laic, and compara- 
tively progressive But foi theology holding fast to what 
had been handed down as truth legardmg God there must 
have been little continuity oi consistency m the development 
of religious convictions , but foi philosophy restlessly seek- 
ing ever more light theie would have been little growth or 
increase of knowledge of the Divme 

The Reformers held that theie was a knowledge of God The 
naturally planted m the human mind, and also derivable Reforma- 
from observation of the constitution and government of tl0n 
the world, but that this knowledge was so marred and 
corrupted by ignorance and sm as to require to be con 
firmed and supplemented by the far clearer and fuller light 
of the special revelation m the Scriptures. They were 
deeply sensible of the evils which had arisen from the 
over-speculation of the scholastic divines on the nature of 
God, and were under the impression that it would have 
been well if men had been content to accept the statements 
of Scripture on the subject with simple and unhesitating 
faith. Luther wished theology to begin at once with J esus 
Christ Melanchthon said, “ There is no reason why we 
should devote ourselves much to these most lofty subjects, 
the doctrine of God, of the unity of God, of the Trinity oi 
God”, and m the early editions of his Loci Communes he 
entered into no discussion of these themes Zwmgli in his 
J)e Vera et Falsa Beligione and even Calvin in his Institutio 
Iteligioms Chnstianse delineated the doctrina de Deo only 
m outline and general features In the confessions of the 
churches of the Reformation nothing which the ancient 
church, had oecumenically determined as regards that 
doctrine was rejected, and nothing new was added thereto. 

It soon became apparent, however, that the mifid would 
by no means confine its thoughts of God within the limits 
which the Reformers believed to be- alone legitimate and 
safe. The idea of God is so central m religion that it 
must affect and be affected by every change of thought on 

1870, 1876, Joel, Beitrage ss. Gesch, d Philosophic, 1876. On the 
Kabbalah, see Franck and Gmsbnrg Katifmann, Geschichte dei Attn- 
butenlehre vn der yudischen Religionsphibsophie der Miitelalters, 

1877, Fnedlander, Guide of the Perplexed of Maimomdes, 3 vols., 

1885. 

3 M. Camera’s PJulosophische Weltanschauung der Reformation szeit, 

1887; Punjer’s Rehgvonsplvilosophie, i. 51-59, 69-75, 76-80, Bobba’s 
Conoscema di Dio, in. 1-90 
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any religions theme. The many and violent controversies 
within Protestantism all reacted on the doctrine relative 
to Deity, causing it to be studied with intense energy, but 
m a manner and spirit very unfavourable, on the whole, to 
truth and piety. Every new dispute ehcited more abstruse 
conclusions and more subtle definitions In the disputa- 
tions of orthodox divines of the 17th and 18th centuries as 
to the nature, the attributes, the decrees, and the operations 
of God, we see scholasticism wdh all its peculiarities re- 
introduced and often exaggerated Yet Piotestant theism 
was m various respects an advance on that of the doctors 
of mediaeval scholasticism The protest of the Reformers 
against the faults of the scholastic treatment regarding 
God did not lose its pertinency or value because their own 
followers fell into these very faults. If the subsequent 
history plainly showed that the doctrine could not have 
been so fixedly and exhaustively determined by the ancient 
church as the Reformers supposed, it also showed that 
the scholastic treatment of the doctrine had been justly 
condemned by them, and that speculation regarding God 
when not rooted in spiritual experience must necessaiily 
be unfruitful. The scholasticism of Protestantism was m 
essential contradiction to the genius and mm of Protestan- 
tism Then, m the Protestant doctrine of God more 
prominence was given than had previously been done to 
His manifestation m redemption, to the relation of His 
character towards sm, and, m particular, to the attribute 
of justice The strong emphasis laid on the righteousness 
of God marked a distinct ethical advance At the same 
time the idea of God m the older Protestant theology was 
far from ethically complete. His fatherhood was strangely 
ignored or most defectively apprehended Absolute sove- 
reignty had assigned to it the place which should have 
been given to holy love, and was often conceived of in an 
unethical manner Eurther, whereas among mediaeval 
theologians it was the rule and not the exception, among 
Protestant divines it was the rare exception and not the 
rule, to affirm God to be unknowable They asserted 
merely His incomprehensibility and man’s limited know- 
ledge of His perfections They did not m general, how- 
ever, abandon, at least explicitly, the premiss from which 
mediaeval theologians inferred the Divine mcognoseibilifcy, 
namely, that the absolute simplicity of the Divine essence 
was incompatible with the existence of distinctions there- 
in. 1 

Difference of opinion as to the relation of reason to 
Scripture was m the Protestant world one of the chief 
causes of difference of belief as to God Assaults on 
trinitariamsm were contemporary with the Reformation, 
and they proceeded more on the conviction that the 
doctrine of the Trinity was unreasonable than that it was 
unsenptural. The founder of Socimanism, indeed, not 
only fully accepted the authority of Scripture, but went 
so far as to represent it as the source of all religious truth, 
even of the primary truths of natural religion ; yet, while 
he thus apparently and m theory attributed the knowledge 
of God more to Scripture and less to reason than did 
Luther or Calvin, really and in practice he did just the 
reverse, because he conceived quite otherwise of the con- 
nexion between Scripture and reason While he held 
Scripture to be the source of religious truth, he also held 
reason to be so the organ of religious truth that nothing 
contrary to reason could be accepted on the authority of 
Scripture, and that only those declarations of Scripture 
could be deemed to be interpreted aright which were inter- 
preted m accordance with the axioms of reason. Luther, 
on the other hand, procla imed aloud, Strangle reason like 

1 Gass, Gesch. d. prot, Dogrn, , i ; Heppe, Dogm d deutsch JPi otes- 
tmtismus im 16 ten Jahrh. , i., Frank, Gesch d prot Theol , i Dorner, 
Hut. of Prot, Th ., u. , and Mailer, Be Qodsleer van Oalvtm, 1883 * I 


1 a dangerous beast if it dare to question Scripture ; and 
Calvin, although he did not speak so harshly, demanded 
the unqualified submission of reason to the authority of 
Scripture Antitrinitarianism has maintained its ground 
throughout the Protestant area, has assumed a variety of 
forms, and has exerted a powerful influence It has been 
unable, it is often said, to do more than revive the 
doctrines which distracted the ancient church and were 
condemned by it as heresies And this must be so far 
admitted The doctrine of the Trinity compiehends only 
a few propositions, and every departure from it must 
involve a rejection of one or more of these, and must, 
consequently, belong to some one of a very few possible 
types or classes of belief But essentially the statement is 
superficial and unjust For the ways m which, and the 
grounds on which, both the affirmations of which the 
doctrine consists and the negations of these have been main- 
tained have not been the same Alike the defences and the 
attacks have in the later era implied a deeper consciousness 
of the nature of the problems m dispute than those of earlier 
times As of history m general, so of the history of the 
doctrine of God, it holds good that no present has been the 
mere reproduction of any past The rationalistic process Deism, 
was carried farther m English deism and its Continental 
developments. Deism sought to found religion on reason 
alone It represents <e nature ” as the sole and sufficient 
revelation of God. There is no warrant for the view that 

the deists held nature to be independent of God, self- 
conservative and self-operative, — or, in other words, God 
to be withdrawn from nature, merely looking on and 
“ seeing it go.” They believed that God acted through 
natural laws, and that it was doubtful if He ever acted 
otherwise than through these Whatever was taught 
about God m Christianity and other positive religions 
beyond what reason could infer from nature ought, m 
their opiuion, to be rejected as fiction and superstition. 

All their zeal was negative, — against ef superstition ” 

What was positive m their own doctrine had but a feeble 
hold on them. God was little more to them than a 
logical inference from the general constitution of the 
world They lacked perception of the presence of God, 
not only m the Bible, bnt in all human life and history 2 
Modern philosophy, from its rise to the close of the 18 th Modem 
century, showed a double development, the one ideal and 
the other empirical, the Cartesian and the Baconian. The &opIly * 
former was the more essentially religious. Descartes en- 
deavoured to found philosophy on an indubitable refuta- 
tion of absolute scepticism Such a refutation he believed 
himself to have effected when he had argued that thought, 
even m t the form of doubt, necessarily implies the exist- 
ence of him who thinks, that the implication yields a 
universal criterion of certainty , and that the presence of 
the idea of God in a man’s mind, the consciousness of the 
mind's imperfection, and especially the character of the 
mind’s concept of God as that of the most real being con- 
taining every perfection, demonstratively establish that 
God is and is what He is thought to be. God is and is 
true * therefore man has not been made to err, and what- 
ever he clearly and distinctly sees as true must be true 
In the opinion of Descartes, the idea of God is inherent 
in reason, is the seal of all certainty, and the corner-stone 
of all true philosophy. To the whole Cartesian school 
theology was the foundation of all sciences To Spinoza, 

2 Besides the woiks of Gass, Frank, and Dorner already mentioned, 
see the histones of deism by Leland, Lechler, and Sayous , of 
rationalism by Staudlm, Tholuck, Hagenbach, and Hurst, Noack’s 
Freidmher, 3 vols , 1853-55, Farrar’s Cnt H%st. of Free Thought, 

1868 , Hunt’s Pel. Thought m England, 8 vols , 1870^73 ; Leslie 
Stephens Engl Thought m the Eighteenth Cent., 2 vols., 1883, 

Cairns s Unbelief m the Eighteenth Gent , 1881 , Beard’s llib. Led , 

1883, and the 2d vol of Gillett’s God m Human Thought , 1874 
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who most fully developed some of the distinctive principles 
of Descartes, it was identical with all science, for to him 
God was the only substance, and all things else were 
only His attributes or modes Besides the pantheism of 
Spinoza, the occasionalism of Guelmx, Malebranche’s vision 
of things m God, Leibnitz’s pre-established harmony and 
optimism, and Wolf’s rationalism were natural, if not 
necessary, outgrowths fiom the same root, — Cartesian 
theism Perhaps, of all the many services to the cause 
of theism with which Cartesianism must be credited the 
greatest was that it constantly gave prominence to the 
absolute perfection of God 1 Baconian or empirical philo- 
sophy was content if, by the ways of causality and design, 
it could rise to an apprehension of a First Cause and Su- 
preme Intelligence It tended of itself to a phenomenal- 
ism, sensationism, associatiomsm, unfavourable to theism 
It was, however, counteracted, restrained, and modified by 
Cartesianism and Platonism, and it naturally allied itself 
with positive science The massive defence of theism 
erected by the Cambridge school of philosophy against 
atheism, fatalism, and the denial of moral distinctions was 
avowedly built on a Platonic foundation. The popularity 
during the 18th century of the design argument, and what 
was called phy si co-theology, was laigely due to the impres- 
sion made on the general mind by the brilliant discoveries 
of the founders of modern astronomy, chemistry, and other 
physical sciences Bishop Berkeley showed how an em- 
pirical philosophy might be logically evolved into a theistic 
lmmatenalism, Hume how it might be logically dissolved 
into an agnostic nihilism 

Mysti- In the 16 th, 17 th, and 18 th centuries mysticism had 

cis>m many representatives, several of whom, as, e g , Weigel, 
Ottmgen, Swedenborg, and especially Jacob Boehme, are 
entitled to a considerable place in any detailed history of 
theism. To the eyes of Boehme God revealed Himself 
from without and within m the most real and intimate 
manner In the powers, antagonisms, and conjunctions 
of creation he saw the energies, struggles, and victories of 
the creative Spirit itself , in the constitution and opera- 
tions of physical and human nature, the essential constitu- 
tion and necessary processes of the Divine nature His 
thoughts of God were m striking contrast to those of the 
deists and natural theologians of the 17th and 18 th cen- 
turies, and strikingly anticipated those of a Schelhng, 
Hegel, and Baader m the 19th century Could Sweden- 
borg’s doctrine of correspondences be verified, our means 
of insight into the character of God would be largely 
extended 

Nine- The 19th century is sufficiently far advanced to allow 

teenth tis to see that a new epoch even m the history of theism 

century. ]jeg an near commencement. The revolution m philo- 
sophy initiated by Kant has profoundly affected theistic 
thought. It has introduced that type of agnosticism 
which is what is most original and distinctive m the 
antitheism of the present age, and at the same time stimu- 
lated reason to undertake bolder inquiries as to the Divine 
than those which Kant prohibited The enlarged and 
deepened views of the universe attained through the dis- 
coveries of recent physical science have rendered incredible 
the idea of a God remote from the world, irresistible the 

1 Saisset, in the fiist part of his Modem Pantheism has some- 
what elaborate studies on (1) the theism of Descartes, (2) God in 
the system of Malebranche, (3) the pantheism of Spinoza, and (4) the 
theism of Leibnitz Huber (1854) and Elvemch (1865) have written 
special treatises on the Cartesian proofs of the Divme existence, 
Among the most thorough studies of Spinoza are those of Cameiar, 
Pollock, and Martmeau. Herder, Voigtlander, and others have 
maintained that he was a theist, not a pantheist On the ThiodicSe 
of Leibnitz there are three excellent papers by Prof. Torrey m the 
Andover Mev, for October, November, and December 1885. The best 
general history of philosophy is Kuno Fischer’s , the best history of 
Cartesianism F. Bouillier’s. 
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conviction that the eternal souice of things must be 
immanent m their constitution, changes, and laws The 
rapid growth of biology and the spread of the doctrine of 
evolution have not only tended m the same direction, but 
given a new and nobler conception of the teleology of the 
universe, and, consequently, of God as the supreme in- 
telligence. History — which the natural theologians of the 
18th century so strangely ignored, which the solitary 
Italian thinker Yico alone recognized with clearness and 
comprehensiveness of vision to be necessarily the chief 
scene of the self-revelation of God — began with Lessing 
and Heider to he generally seen m its true religious light. 

The comparative or historical method of study has created 
two disciplines or sciences, comparative theology and 
Biblical theology, — which are both largely occupied with 
tracing the development of the idea of God The ethical 
spirit of the age has so told on its religious teaching that to 
no generation save that to which the gospel was originally 
given has the Divine fatherhood been so distinctly set 
foith as to the present Dogmatic theology, especially m 
Germany, has been earnestly active , and its chief repre- 
sentatives have laboured so to amend and advance the 
doctrine concerning God that it may satisfy the new 
requirements which have arisen. 

It is now necessary buefly to indicate the present state of thought Present 
on the chief points and problems of theism state of 

As to the ongm, then, of our actual idea of God, that, it is seen, thought, 
can only he the whole leligious lustoiy of man which piecedes it, Ougm oi 
and the whole religious natrne of man which underlies that histoiy idea of 
It is absurd to refer exclusively to any faculty, intuition, oi feeling, Q 0 d 
any revelation or instruction, any person or event, what can be 
traced m growth and formation thiough thousands of years, and 
can be shown by facts and documents to have been influenced by 
all the chief causes which have made history what it is The 
histoiy of the idea of God is the centre of all histoiy, both explained 
by and explaining it, and oui nineteenth-ccntuiy idea of God is 
the result of the entne histonco-psychological process which lias 
produced the cultine and religion of the 19th century. The idea 
of God is what it now is because God’s whole guidance of man and 
man’s whole search for God, the whole economy and evolution of 
things and the whole constitution and development of thought and 
feeling, have been what they have been from the beginning of 
history to the present time Authiopology, compaiative psycho- 
logy, the science of language, comparative theology, Biblical theo- 
logy, the history of philosophy, and the histoiy of Christian 
doctrine, have all been engaged m attempting to discover the 
factors and stages of the vast and complex process which has 
resulted in the accepted idea of God , and, by their sepaiate and 
conjunct endeavours, they have succeeded m casting gieat light on 
all paits of the piocess 

As to the absolute historical origin of theism— as to where, when, 
and how the theistic conception of the Divine first obtained recog- 
nition among men — a definitive answer has not yet been leached 
But the labour expended on the problem has not been wasted It 
has made cleaier the nature of the inquiry, lendeied apparent the 
unsatisfactouness of previous solutions, opened up glimpses of divers 
ways by which men have been led to belief in the unity of God, 
and accumulated means and materials for future and probably moie 
successful work 

The question as to the psj chological origin of theism cannot he 
wholly sepaiated fiom that as to its historical origin Unless 
theism can be shown to he the primitive form of religion, it cannot 
be held to have had an entirely peculiar and distinct psychological 
origin, but must be viewed as simply a phase or development of 
leligion It cannot be said that tlieie is as yet agreement as to 
the psychological origin, or as to the psychological constitution 
even, of leligion The hypothesis of a simple importation of the 
knowledge of God and spiritual things through primitive revelation, 
or through instruction and tradition which go hack to the first 
appeaian.ee of man on earth, still retains a hold on certain conser- 
vative minds, but has received no confirmation from modem science 
and discoveiy, and is plainly of its very nature inadequate A 
revelation relative to God m words or signs could have no meaning 
to a mmd devoid of thoughts of God, spiritual instruction is only 
ossible where there are spnitual powers to understand and profit 
y it, tradition will carry nothing far to which intelligence is in- 
different. There have been many attempts made during the present 
century to refer the ougm of belief m God to some emotional 
source, some element or state of sensitivity Thus Strauss has re- 
affirmed the hypothesis of Epicurus, Lucretius, and Hume, that 
fear made the gods , Feuerbach has resolved religion into desire, 
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God being conceived to be -what man would wist himself to he ; 
Schleiermaeher has argued that a feeling of absolute dependence, 
of pure and complete passiveness, is om evidence for the presence 
of an. infinite energy, an infinite being, Mansel has repiesented 
the feeling of dependence and the conviction of moral obligation as 
the sources of the religious consciousness , Pfleideier lepiesents reli- 
gion as a 1 espouse to the sense of conflict and contradiction between 
man’s feelmg3 of dependence and of freedom, Rauwenlioff tiaces 
its origin to respect ( Achtung ), the root also of moral conduct and 
o! family life, otheis have refeiied it to specific ethical feelings, 
and many have represented it to be essentially love The number 
of these attempts and the diveisity of these results are explained 
by the complexity of religious feeling In religion all the feelings 
which raise man above the ineiely animal condition aie involved 
Iilan is not leligious by any one feeling 01 by a few feeling*, but 
by the whole constitution of his emotional nature His heart, 
with all its wealth of feelings, has been made for God Hence all 
the tlieones lefeired to have easily been shown to be one-sided, 
and to have exaggerated the significance and influence m religion 
of partxculai emotional elements, but hence also they all contain 
moie 01 less impoitant poitions of the tiuth, and have all contu- 
buted towards a knowledge of the full truth Man is not only, 
hovevei, disposed by all his chief sentiments foi religion, but all 
these sentiments, when normally and healthfully developed, tend 
toward* theism It is only m a theistic foim of leligion that they 
can find true rest and satisfaction One God can alone he the 
object of the highest devotional fear, can alone be regarded as 
ideally perfect, or as a being on whom the worshipper is absolutely 
dependent, can alone be loved with the whole heaifc and esteemed 
with undivided leverence, can alone, he leeogmzedas the sole author 
of the moial law, the alone good The theones which tiace the 
ougm of religion to feeling have the merit of lecognizmg that 
leligion is not an affau of mere intellect, that the Divine could 
not even be known by men if they had not feelings and affections 
as well as intellectual powers , that, if God ha love, foi example, 
He can only he known by love , that, if He have moral attributes, 
we must have moial feelings m older to be able to lecogmze them 
On the other hand, m so far as those theories represent leligion as 
reducible to mere feeling or as independent of intellect, they have 
the fault of overlooking that all the feelings included m leligion 
presuppose appiehensions and judgments, and are valid only m so 
far as they have the warrant of intelligence It is as much an 
eiror, however, to account for religion by any one intellectual 
principle as by any one emotional element Religion has no one 
special seat, such as ‘‘the cential point of unity behind conscious- 
ness," imagined by Schleieimaehei , no “special organ,” such as 
“ conscience 15 was supposed to be by Schenkel , and no one special 
principle of cognition, such as the law of causality has been repre- 
sented to be by seveial philosoplieis and theologians All the 
ultimate pnneiples of cognition aie involved m leligion, and all 
lead, if consistently followed fai enough, to theism The whole 
head as well as the whole heait has been made foi religion, and foi 
the perfect form of religion. Max Muller, in his Ribbeit Lectures , 
traces the idea of God to a special faculty of leligion — “ a subjective 
faculty foi the apprehension of the infinite,” ' a mental faculty, 
which, independent of, nay, m spite ot, sense and leason, enables 
man to apprehend the infinite under diffeiont names and under 
varying disguises n This view will not bear, perhaps, a close 
scrutiny The infinite, as an implicit condition of thought, is not 
more involved in religious than in othei thought "We cannot 
think anything as finite without implying the infinite Space 
cannot he thought of except as extensively , nor time except as pto- 
tensively, infinite As a condition of thought, the infinite is in- 
volved m religious knowledge only so far as it is involved in all 
knowledge On the other hand, as an explicit object of thought, 
it is not present in the lower forms of religion at all, which exist 
only because the thought of infinity is not associated in the religious 
consciousness with that of Deity, except where reflexion is some- 
what highly developed and, even m the highest stages of religion, 
it is only apprehended as one aspect of Deity Infinity is not God, 
but merely an attribute of the attributes of God, and not even an 
exclusively Divine attribute The hypothesis that the idea of God 
is gamed by intuition or vision is proved to be erroneous by the 
fact that the idea of God, and the process by which it is reached, 
are capable of being analysed, and theiefoie not simple, and like- 
wise by the variety and discordance of the ideas of God which have 
been actually formed The apprehension of God seems to be only 
possible through a process which involves all that is essential m 
the human constitution — will, affection, intelligence, conscience, 
reason, — and the ideas which they supply-cause, design, goodness, 
infinity, &e. These are so connected that they may all be embraced 
m a single act and coalesce m one grand issue During the last 
thirty years there has been more psychological investigation as to 
the omgm and nature of religion than during all previous history, 
and. the whole tendency of it has been to set aside all solutions 
which represent man as religious only in virtue of particular senti- 
ments or principles, and to make manifest that the psychology of 


religion is that of the entire human nature in a special relationship 
The best of the later investigations are much more thorough and 
compiehensive than any of earliei date 1 
The agnosticism ongmated by Kant has been one of the distmc- Kantian 
tive and piomment phenomena m the history of religion and theism agnosti- 
dunng the 19th centuiy It sprang out of an earliei agnosticism cism. 
Hume and his predecessors admitted that the conditions of thought 
— otherwise, the categories of expenenee or ideas of reason — were 
m appearance necessaiy and objectively valid, but m reality only 
aibitrary and subjective, then seeming necessity and objectivity 
being illusory, and consequent on mere repetitions and accidental 
associations of sensations and feelings Kant showed that thej 
were not only seemingly but really necessary to thought, and 
mesolvable into the particulai in experience. He denied, however, 
that we are entitled to consider them as of more than subjective 
applicability, — that what we necessarily think must necessarily be, 
oi be as we think it He affirmed all knowledge to he confined 
to expenenee, the phenomenal, the conditioned It was quite in 
aceoidance with this view of the limits of knowledge that he should 
have denied that we can know God, even while he affirmed that 
we cannot hut think of God It was by no means m obvious 
harmony with it that he should have affirmed that we must, on 
moial grounds, retain a ceitam belief m God Sir W Hamilton 
and Dean Mansel followed Kant in holding that we can have no 
knowledge of God in Himself, as knowledge is only of the lelative 
and phenomenal They strove to show that the notions of the 
unconditioned, the infinite, the absolute, are meie negations of 
thought, which destroy themselves by then mutual conti adictions 
and by the absurdities which they involve Yet both of these 
philosopheis held that there is a revelation of God m Scnptuie 
and conscience, and that we are hound to believe it, not indeed as 
teaching us what God really is, hut what He wishes us to believe 
concerning Him Herbert Spencer, adopting Kant’s theory of 
the limits of knowledge, and regarding as decisive Hamilton and 
Hansel’s polemic against the philosophies of the Absolute, has 
concluded that the only tiuth underlying piofessed revelations, 
positive religions, and so-called theological sciences is the existence 
of an unknowable and unthinkable cause of all things. In the 
view of the Positivist the unknowable itself is a metaphysical 
fiction The Kantian doctnne has had a still more extensive 
influence in Germany than m Bntam, and Geiman philosophers 
and theologians have displayed great ingenuity m thou endeavours 
to combine with it some sort of recognition of God and of leligion 
Piles, De "Wette, and otheis have relegated religion to the splieie 
of faith, Schleieimaehei and his followers to that of feeling, Ritschl 
and his school to that of ethical wants, F A Lange to that of 
imagination, &c. Then common aim has been to find for piety 
towaids God a special place which they can fence off from the lest 
of human natuie, so as to be able to claim foi religion independence 
of leason, speculation, and science, a light to existence even 
although necessanly ignorant of the object of its faith, feeling, 
moial sense, oi phantasy 2 

The movement indicated has led to no direct conclusion which 
has obtained, oi is likely to obtain, geneial assent It lias had, 
howevei, a veiy impoitant indnect lesult. It has shown how 
interested m, and dependent on, a true cuticism or science of 
cognition are theism and theology It has made increasingly 
manifest the immense significance to leligion of the pioblcm as to 
the powers and limits of thought which Kant stated and discussed 
with so much vigour and originality Hence research into what 
the Geimans call “die eikcnntmsstheoretischen Grundsatzo” — the 
philosophical bases — of theism has been gieatly stimulated and 
advanced by the movement This is an enoimous gam, which 
more than compensates for sundry incidental losses Kant’s solu- 
tion of the problem which he placed m the foreground of philosophy 
ha* not been found to be one m which the mind can rest From 
his agnosticism down to the very empmcism which it was Ins aim 
to lefute descent is logically inevitable The agnosticism of piety 
has in no form been able to discover a halting place, — a spot on 


1 Among lecenfc disquisitions as to the psychological origin of the leHglous 
consciousness and the conception of Cod may he specified— Pfleiderei’s m last 
ea of his Religionsphilosophie , Biedeimann’s m last eel of his Dogmatik , IV 
Hermann s in Ins Die Religion im Vet haltmss zum Wallerkennen vndzur Sittltch- 
ieit, 1879 , Kaftan’s in his Das Wesen der chr Religion, 1881 , Lipsms’s in his 
Philosophic und Religion, 1885, and Rauvrenhoff’s in his “Ontstaan van den 
Godsdiensfc,” Theol Tijdschr , May 1685 

2 Among woiks in winch it is denied that the leal natuie of God can he 
known aie— Kant s Kr di V , Fichte's Kr oiler Offenbarung , Schloiermachei’s 
Reden, Dialektik, and. Glaulenslehre , Tiendelenburg’s Log Untersuchungen, ii 
Ss xx -xxiv .Hamilton s Led on Met , and Discussions , Hansel’s Hampton Led., 
ana Philosophy of the Conditioned, II Spencer's First Principles , and the ’writings 
of Lange, Rite eld, and otliei Heo Kantists Among works in which the ical cog- 
noscibility of God is affirmed are— Caldeiwood's Ph of the Infinite, 0 Hodge’s 

I?’ 1 .M*C«h*sJW of the Mind, Phil Senes , Ac , H B Smith’s Intr to 
On Th , and Fatih and Philosophy , Maurice's What Revelation? , To ting’s 
Piovmce of Reason, and Harris’s Phil Bases of Theism See also L Robert, 
De la Get Htude, Ac , 1880, OM-Laprune, De la Certitude Morale, 1880 , G Derepas 
Les Theories de Vlnconnausable, 1888 , G Matbeson, in Can the Old Faith Live 
with the Rev f, 1885 , R T Smith,* Man’s Knowledge of Man and of Cod, 1886 , 
^hiamm, Die ErkambarUit Gottes, 1876 , and Bertling, Die Erkennbarkeit Qottes, 
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which to laise theism or any solid leligious cons ti notion In no 
form has it been able to piove its legitimacy, to maintain its self- 
consistency, or to defend itself successfully against the agnosticism 
of unbelief It is, theiefore, not suipiismg that it should have 
been very generally legal ded as dangerous to theism m reality, 
even when friendly to it m intention Yet there is much m the 
theoiy of cognition on which it proceeds which the theist can 
utilize Indeed, no theoiy of cognition can affoid a satisfactoiy 
basis to theism which does not laigely adopt and assimilate that of 
Kant He has conclusively shown that all oui knowledge is a 
synthesis of contingent impressions and necessaiy conditions , that 
without the lattei theie can be neither sense, understanding, noi 
reason, that they constitute intelligence, and are the light of 
mind, that they alsopeivade the whole woild of experience and 
illuminate it , that there is neither thing nor thought m the uni- 
verse which does not exhibit them m some of their aspects , that 
apait from them theie can be no leality, no tiuth, no science 
The agnostic corollanes appended to this theoiy by Kant and 
otheis, instead of being necessaiy consequences from it, aie incon- 
sistent with it Kant and the agnostics say that we know only 
the conditioned, hut what they piove is that we know also the 
conditions of thought, and that these conditions are themselves 
unconditioned, othei wise they would not he necessary They affirm 
that we can know only the phenomenal and lelative, but what they 
establish is that it is as impossible to know only the relative and 
phenomenal as to know only the absolute and nonmenal, and that 
in so fai as we know at all we know thiougli ideas which are 
absolute and noumenal m the only intelligible, and m a veiy real 
and important, sense They maintain, what is very tiue, if not a 
tnusm, that the categones are only valid foi expenence, and they 
imply that this is because expenence limits and defines the cate- 
gories, wlieieas, according to then own theory, it is the categones 
which condition experience and entei as constituents into all 
expenence, so that to say that the categones aie only valid for 
experience means veiy little, expeneuce merely existing so fai as 
the categones enable us to have it, and being valid so far as the 
categoues aie legitimately applied, although not farther, winch 
leaves no more presumption against leligious expenence than 
against sensible expenence They have denied the objective validity 
of the categoues 01 necessaiy conditions of thought This denial 
is the distinctive featuie of all modern agnosticism, and the theist 
who would vindicate the leality of his knowledge of God, the legi- 
timacy of his belief in God, the woith of his religious experience, 
must refute the leasomngs by which it has been supported, show 
that consciousness testifies agaiust it, the subjectivity of any tiue 
category being unthinkable and inconceivable , and indicate how 
its admission must subveit not only the foundation of theology but 
of all othei sciences, and resolve them all into castles in. the air, 
01 into such stuff as dreams are made of In the accomplishment 
of this task as much guidance and aid may be found, perhaps, m 
the theoues of cognition of Terrier and Rosmini as from those of 
any of the Germans , but Hegel and his followeis, not a few of the 
Horbaitists, Uluci, Haims, and many othei German tlnnkcis, 
have contributed to show the falsity of the critical theoiy at this 
point Amended heie, it is a theoiy admirably fitted to be the 
cornet -stone of a philosophical theism 

Philo- Moie may bo attempted to be done m the ie»ion of the necessaiy 
sophy of and unconditioned The conditions of thought, the categories of 
the Ab- experience, the ideas of reason are all linked together, so that each 
solute has its own place and is pait of a whole And of what whole 2 
The idea of God All the metaphysical categories aie included 
therein, for God is the Absolute Being , all the physical categoues, 
foi He is Absolute Force and Life ; all the mental categoues, for 
He is Absolute Spmt , all the moral categories, for He is the 
Absolutely Good The idea of God is the richest, the most 
inclusive, the most compieliensive, of all ideas It is the idea of 
ideas, foi it takes up all othei ideas into itself and gives them 
unity, so that they constitute a system The whole system issues 
into, and is rendered organic by, the idea of God, which, indeed, 
contains withm itself all the ideas which are the conditions of 
human leason and the grounds of known existence All sciences, 
and even all phases and varieties of human expenence, aie only 
developments of some of the ideas included m this supreme and 
all-compiehensive idea, and the developments have m no instance 
exhausted the ideas Hence m the idea of God must be the whole 
truth of the umveise as well as of the mind These sentences are 
an attempt to express in the bnefest intelligible form what it was 
the aim of the so-called philosophy of the Absolute to prove to be 
not only true, but the truth Hegel and Schellmg, Krause and 
Baader, and their associates, all felt themselves to have the one 
mission in life of making manifest that God was thus the truth, 
the light of all knowledge, self-revealing in all science, the sole 
object of all philosophy The Absolute with which they occupied 
themselves so earnestly was no abstraction, no fiction, such as 
Hamilton and Mansel supposed it to be, — not the wholly indeter- 
minate, not that which is out of all relation to everything or to 
anything, not the Unknowable, — but the ground of all relationship, 
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[ the foundation alike of existence and of thought, that which it is 
not only not impossible to know, hut which it is impossible not to 
know, the knowledge of it being implied m all knowledge Hegel 
expiessed not only his own conviction, but the cential and vital 
thought of the whole anti- agnostic movement -which culminated in 
him when he wiote, “The object of religion is, like that of philo- 
sophy, the eternal tiuth itself m its objective existence it is God, 
and nothing but God, and the explanation of God Philosophy is 
not a wisdom of the woild, but a knowledge of the unwoildly , not 
a knowledge of outwaid mattei, of empirical being and life, but 
knowledge of that which is eternal, of that which is God and which 
flows from His natuie, as that must manifest and develop itself 
Hence philosophy m explaining religion explains itself, and m 
explaining itself explains religion Philosophy and religion thus 
coincide m that they have one and the same object ” The 
adheients of the philosophy of the Absolute must be admitted to 
have fallen, m their i evulsion fiom agnosticism, into many extra- 
vagances of gnosticism , hut a theist who does not sympathize 
with then mam aim, and even accepts most of the results as to 
which they aie agreed, cannot be ci edited with having much 
philosophical insight into what a thoiougli and consistent theism 
implies A God w T ho is not the Absolute as they understood the 
term, not the Unconditioned revealed in all that is conditioned, 
and the essential content of all knowledge at its highest, cannot 
be the God either of a piofonnd philosophy or a fully-developed 
leligion The philosophy of the Absolute was, on the whole, a 
gieat advance towaids a philosophical theism 1 

And yet it was laigely pantheistic, and tended strongly towards 
pantheism This was not sui prising Any philosophy which is 
m thorough earnest to show that God is the ground of all existence 
and the condition of all knowledge must find it difficult to letain 
a firm giasp of the pei&onality and tianscendence of the Divine 
and to set them foith with due prominence Ceitamly some of 
the most influential lepiesentatives of the philosophy of the 
Absolute ignored oi misrepresented them The consequence was, 
howevei, that a band of tlnnkeis soon appeared who weie animated 
with the most zealous desne to do justice to these aspects of the 
Absolute, and to make evident the one-sidedness and inadequacy 
of every pantheistic conception of the Divine This was the 
common aim of those who gathered around the youngei Fichte, 
and whose liteiary oigan was the Zevtschuft fui Philosophic. 
Chalybaus, K Ph Fischer, Senglei, ‘Weis&e, AVirth, and Uluci 
may he named as among the ablest and most active The Roman 
Catholic Gunther and his followeis walked m much the same 
spurt Lotze has effectively co-opeiated by his ingenious defence 
of the thesis that “peifect personality is to be found only m God, 
while m all finite spirits there exists only a weak imitation of 
personality , the finiteness of the finite is not a productive condi- 
tion of personality, but rather a limiting bamei to its perfect 
development ” This movement also, then, has tended to develop 
and contubuted to enuch the theory of theism Its special mis- 
sion has been to prove that theism is wider than pantheism, and 
can include all the tiuth m pantheism, while pantheism must 
necessanly exclude truth in theism essential to the vitality and 
vigour both of leligion and of moiality 2 

The philosophy of the Absolute, judged of from a distinctly 
tlieistic point of view, was defective on auotliei side It regarded 
too exclusively the necessary and formalin thought, trusted almost 
cntnely to its insight into the significance of the categories and its 
powers of rational deduction Hence the idea of the Divine which 
it attained, if vast and compiohensive, was also vague and abstract, 
shadowy and unimpressive Collection was needed on this side 
also, and it came through Sclileiermachei and that laige company 
of theologians, among whom Lipsius and Ritsclil are at piesent 
the most prominent, who have dwelt on the importance of proceed- 
ing from immediate peisonal expenence, from the direct testimony 
of pious feeling, fiom the practical needs of the moral life, Ac 
Fiom these theologians may be learned that God is to be known, 
not through mere intellectual cognition, but through spmtual 
experience, and that no dicta as to the Divine not verifiable in 
experience, not efficacious to sustain piety and to promote vn tue, 
to elevate and purify the heart, to invigorate the will, to ennoble 

1 On the doctimo of God propounded by the philosophers of the Absolute may 
be consulted the histones of philosophy by Chalybaus, Michelet, Erdmann, 
Ueberweg, K Fischer, Harms, Zeller, Ac , also Punjei, u bks 3 and 5 , the 
chapters In Pfleiderer on Schellmg, Hegel, Neo-Scli ellrngiani sm, and Neo- 
Hegelianism , Doiner’s Mist of JProt Th,u 257,395, Lichtemberger’a Hist des 
Idtes Rehgieuses en Allemagne, Ac , passim, Elnenhans’s Hegel's Gottesbegriff, 
Ac , Fianz on Schelhng’s Positive Philosophic , Opzoomer’s Leer van Gad, by 
Krause-, K Ph Fischer's Ohai acteristik del TheosopTne Baaders , Ac 

2 See art “ Theismus," hy Ulnci, m Herzog’s Real-Kncyklophdie, xv As 
representing this phase of theism the folio-wing works may be named — C H 
"Weisse s Idee der Gottheit, 1844, and Philosophische Dogmatik, 1855 , Wirth’s 
Speculative Idee Gottes, 1845 , Sengler’s Idee Gottes, 1845-47 , J H Fichte’s 
Speculative Theologie , 1846-47 , Hannc’s Idee der absoluten Personhchkeit, 1867 , 
Uluoi’s Goll u die Natur, 1875 , and Lotze’s Microcosmos, u ix 4-6 (Eng tr ) 
The school is well lepiesented in America hy Pi of Bowne See his Studies in 
Theism , , especially ch 7-9 See also art of Piof I S Candlish on “The 
Personality of God," in Pr mceton Ren , Sept 1884, and of Gardiner on 11 Lotze’s 
Theistlc Philosophy," in Pi esbij Rev , Oct 1885 
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the character, to sanctify both individuals and communities, are 
likely to he true Experience of the Divine can he the richest and 
surest experience only if it not merely implies all that is absolute 
and necessaiy m consciousness and existence, hut is also confirmed 
and guaranteed hy all that is relative and contingent therein 
'1 keistic "What are known as “the pi oofs ” for the Divine existence have 
‘ proofs ” from the tune of Kant to the piesent been often represented as 
sop his tical 01 useless This view is, however, less prevalent than 
it was During the last twenty years the proofs ha\ e been in much 
greater repute, and have had far more labour expended on them, 
than during the previous pait of the century They have, of 
course, been considerably modified, m conformity with the general 
gi owth of thought and knowledge For instance, they are no longei 
presented elaborately analysed into senes or groups of syllogisms 
It is recognized that the fetters which would assuredly anest the 
progress of physical and mental science cannot be favourable to that 
of theology It is recognized that the validity of the proofs must be 
entirely dependent on the truthfulness with which they indicate the 
modes m which God reveals Himself, the facts through which man 
apprehends the presence and attributes of God, and that, therefore, 
the more simply they are stated the bettei Man knows God some- 
what as he knows the minds of his fellow-men — namely, mfeien- 
tially, — yet through an experience at once so simple and so manifold 
that all attempts at a syllogistic representation of the process must 
necessarily do it injustice The closeness and character of the con- 
nexion of the proofs have also come to be more cleaily seen They 
are perceived to constitute an organic whole of argument, each of 
which establishes its separate element, and thus contubutes to the 
general result — confirmatory evideuce that God is, and complemen- 
tary evidence as to what God is The explanation of this doubtless 
is that the apprehension of God is itself an organic whole, a complex 
and harmonious piocess, involving all that is essential m the human 
mind, yet all the constituents of which are so connected that they 
may he embraced m a single act and coalesce mto one grand issue 
The cos- The cosmological argument concludes from the existence of the 
inological world as temporal and. contingent, conditioned and phenomenal, 
argu- to the existence of God as its one eternal, unconditioned, self- 

ment. existent cause It is an argument which has been in no respect 

discredited by recent research and discussion, which is in substance 
accepted not only by tbeists but by pantheists, and which forms 
the basis even of the philosophy of Herbert Spencer The principle 
on which it proceeds— the principle of causality— has only come to 
be more clearly seen to be ultimate, universal, and necessary The 
hypothesis of an infinite series of causes and effects has not had its 
burden of irrationality m the least diminished The progress of 
science has not tended to show that the world itself may be reason- 
ably regarded as eternal and self-existent , in the view of theists it 
has only tended to render more probable the doctrine that all 
physical things must have their origin m a single non-physical 
cause The necessity of determining aright the beaungs of the 
new views reached or suggested hy science as to the ultimate 
constitution of matter, the conservation of energy, cosmic evolution, 
the age and duration of the present physical system, &c , has been 
the chief factor m the latest developments of the argument a 
contmgentia munch The teleological argument, which concludes 
from the regulanties and adjustments, preconformities and har- 
monies, m nature that its first cause must be an intelligence, has 
been both corrected and extended owing to recent advances of 
science and especially of biological science The theory of evolu- 
tion has not shaken the punciple or lessened the force of the 
argument, while it has widened its scope and opened up vistas of 
grander design, but it has so changed its mode of piesentation that 
already the Bridgewater Treatises and similai works aie to some 
extent antiquated Perhaps the most promising of the later 
applications of the argument is that which lests on the results 
obtained by a philosophical study of history, and which seeks to 
show that the goal of the evolution of life, so far as it has yet pro- 
ceeded, is the perfecting of human nature, and the eternal source 
of things a power which makes for truth and righteousness The 
ethical argument — the proof from conscience and the moral order — 
held a veiy subordinate place in the estimation of winters on natural 
theologymntil Kant rested on it almost the whole weight of theism 
It has ever since been piomment, and bas been the argument most 
relied on to produce practical conviction Much lmpoitance is now 
rarely attached to those forms of the metaphysical argument which 
are deductions from a particulai conception, as, e g , of a perfect 
being Ignorance alone, however, can account for the assertion 
often met with that the argument is generally abandoned It has 
only been transformed It has passed from a stage m which it was 
presented m particular ontological forms into one in which it is set 
forth m a general epistemological form As at present maintained 
it is to the effect that God is the idea of ideas, the ultimate m 
human thought, without whom all thought is confusion and self- 
contradiction, In this form, by what theologians and religious 
philosophers possessed of much speculative insight is it not held ^ 

1 See the present water’s Theism, and the indications of the literature given 
in the notes 


The changes adopted m the methods of theistie proof have all 
tended m one direction, namely, to remove or correct extieme and 
exaggerated conceptions of the Divine transcendence and to produce 
a true appreciation of the Divine immanence,— to set aside deism 
and to enrich theism with what is good m pantheism The general 
movement of religious speculation within the theistie area has been 
towards mediation between the extremes of pantheism and of deism 
towards harmonious combination of the personal self-equality and 
the uni versal agency of the Divine Positive science lias power- 
fully co-operated with speculation m giving support and impulse 
to this movement While the modem scientific view of the woild 
does not lesult m pantheism, it affords it a partial and lelative 
justification, and requires a theism which, while maintaining the 
peisonality of God, leeogmzes God to be m all things and all 
things to be of God, through God, and to God It may be said 
that theism has always thus recognized the Divine immanence 
The vague recognition of it, howevei, which piecedes scientific 
insight and the conquest and absoiption of pantheism is not to 
be identified with the lealizmg comprehension of it which is their 
result 2 

As to the fui tlier tieatment of the idea of God in lecent oi con- The idea 
tempoiaiy theology, the following may he mentioned as, perhaps, of God 
the chief distinctive featuies — first, the general endeavour to m con- 
present the idea as a harmonious reflex of the Divine nature and tempo- 
life, instead of as a mere aggiegate of attributes , secondly, and rary 
consequently, the gi eater care shown m the classification andtfieology 
correlation of the attributes, so as to refer them to then appropriate 
places m the one gieat organic thought, and, tlnidly, the more 
truly ethical and spmtual representation given of the Divine 
character To realize the nature and import of the fiist of these 
featuies it is only necessaiy to compare the expositions given of the 
idea of God m the works of such theologians as Nitzsch, Thomasius, 

Dorner, Philippi, Kahms, and even more m those of the lepiesen- 
tatives of German speculative theism, with such as aie to he found 
in the tieatises of Hill, Watson, Wardlaw, and Hodge, which, 
although published m the piesent centuiy, express only the views 
of an earlier age As to the second point, theie has of late been a 
vast amount of thought expended m endeavouung so to classify 
and co-ordinate the attributes, and so to lefer them to the vanous 
moments of the Divine existence and life, as that God may be able 
to be apprehended both m His unity and completeness, self-iden- 
tity and spmtual richness, as one whole harmonious and perfect 
personality Of the woilc attempted m this direction oui limits 
will not allow ns to tieat In regard to the third feature, any 
one who will peiuse an essay like Weber’s Vom Zorne Gottes, or 
Ritsclil’s Be ha Dei, and compares the way m which the Biblical 
conception of the wiath of God is theie presented with the mode of 
exhibiting it prevalent foi so many ages, is likely to be convinced 
that considerable piogress has been made even in recent times m 
the study of the moial aspects of God’s chaiacter That the Divine 
glory must centie m moial peifection, m holy love, is a thought 
which is undoubtedly being realized by all theists with evei -increas- 
ing clearness and fulness 8 

It follows fiom the above that theistie thought lias been moving Advance 
in a dnection which could not fail to suggest to those influenced by of tuni- 
lt that a rigidly Unitarian conception of God must be inadequate, tanan 
and that the tnnitaiian conception might be the only one m which theism, 
leason can rest as self-consistent So long as the simplicity of 
the Divine nature was conceived of as an abstiact self-identity, 
intelligence could not venture to attempt to pass fiom the unity 
to the trinity of the Godhead, or hope for any glimpse of the pos- 
sibility of harmoniously combining them But, this view of the 
simplicity of the Divine nature having been abandoned, and an idea 
of God attained which assigns to Him all the distinctions com- 
patible with, and demanded by, completeness and perfection of 
personality, the doctnneof the Trinity necessarily enteied on anew 
stage of its histoiy The free movement of thought in this century, 
far fiom expelling it from its place in the mind of Chnstendom, 
has caused it to stuke deeper loot and grow with fresh vigoui 
Never since the Nicene age has theological speculation been so 
actively occupied with the constitution of the Godhead, and with 
the trinitarian representation theieof, as from the commencement 
of the present centniy It is, of course, impossible here to describe 
any of the attempts which, duimg this period, have been made to 
show that the absolute Divine self-consciousness implies a trinitarian 
form of existence, and that intelligently to thmk the essential 
Trinity is to thmk those moments in the Divine existence without 
which personality and self-consciousness are unthinkable , or that 
a worthy conception of Divine love demands a timitanan mode of 
life , or that a woild distinct from God presupposes that God as 
triune is m and for Himself a perfect and infinite world, so that ' 

2 See the extremely interesting papers by Peabody, Montgomeiy, Howison, 
and .Hams in the Journal of Speculative Philosophy for Oct 1885, on the ques- 
tion, “Is Pantheism the Legitimate Outcome of Modern Science Also F E 
Abbot’s Scientific Theism, 1885 , and J Flake’s Idea of God as affected hy Modern 
Knowledge, 1885 

3 Bruch, Lehre von den Gotti Jhgenschaften, 1842 , Moll, Pe Justo Attribulorum 
Pei Pisaimme, 1855 Both are, however, alieady inadequate 
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His attributes and activities alieady fully realized in the trinitarian 
life can proceed outwards, not of necessity but of absolute freedom , 
01 that the whole universe is a manifestation of His triune nature, 
and all finite spiritual life a leflexion of the archetypal life, self- 
sustained and self-fulfilled theiem All the moia thoughtful 
tnmtanan divines of the present endeavour to make it apparent 
that the doctrine of the Tnnity is not one which has been merely 
imposed upon faith by external authority, but one which satisfies 
reason, gives expression to the self-evidencing substance of leve- 
lation, and explains and supports religious experience If it be 
thought that then success has not been great, it has to be lemem- 
beied that they have been labouring near the commencement of a 
movement, and so at a stage when all individual efforts can have 
only a very limited worth To one general conclusion they all seem 
to have come, namely, that the idea of God as substance is not the 
only idea with which we can connect, 01 m which we may find 
implied, tn-peisonality The category of substance is, in some 
respects, one veiy inapplicable to God, as the philosophy of Spmoza 
lias mdnectly shown If the theologians icferred to be coneet, the 
doetune of the Trinity is not specially dependent upon it In their 
view God cannot be thought of consistently as, e g , Absolute Life, 
Absolute Intelligence, oi Absolute Love, unless He be thought of 
in a tnmtanan mannei 

Position "While tnmtanan theism has thus during the present century 
of uni- shown abundant vitality and vigour, it cannot be said to have 
tarian gamed any decided victory ovei umtanan theism The latter has 
theism, also within the same penod spiead more widely and shown more 
practical activity, moie spuitual life, than in any foimerage. The 
umtarianism lepresented by a Martmeau is a manifest advance on 
that which was lepiesented by a Priestley Theism m its umtanan 
foim is the creed of very many of the most cultuied and most 
leligious minds of oui time, alike m Europe and America In 
this foim it has also signally shown its power in contemporary 
India Biahmoism is, perhaps, the most remarkable example of a 
umtanan theism which exhibits all the characteristics of a positive 
faith and a churchly oigamzation The umtanan theism of the 
present age is distinguished by the great variety of its lands or 
types None of these, it must be added, aie veiy definite 01 stable. 
Hence umtanan theism is often seen to appi oximate to, or become 
absoibed into, agnosticism or pantheism, cosmism 01 humanitaii- 
amsra. This may be due, howevei, less to its own cliaiacter than 
to the character of the age 1 

Man’s The mind of man has clearly not yet ceased to he intensely 
interest mteiested m thoughts of God There aie no giounds appaient foi 
in the supposing that it will ever cease to seek after Him or to strive to 
idea of enlaige its knowledge of His ways And, if the idea of God be 
God. wliat has been suggested in the foregoing pages, the search foi God 
cannot fail to meet with an evei -growing response If the idea of 
God be the most compiehensive of ideas, inclusive of all the cate- 
gones of thought and implicative of their harmonious synthesis 
and peifect realization, all thought and experience must of its very 
natuie tend to lead onwards to a fuller knowledge of God For 
the knowledge of God, on this view, consists in. no mere inference 
reached through a process of theological argumentation, but in an 
ever-growing apprehension of an ever-advancing self-revelation of 
God , and all philosophy, science, experience, and history must 
necessanly work together to promote it 
Growth All speculative thought, whether professedly metaphysical or 
of the professedly theological, is conversant with ideas included m the 
idea m idea of God It deals with wliat is necessary m and to thought , 
specula- and within that sphere, notwithstanding many aberrations, it has 
tive made slow but suie piogiess The histoiy of philosophical specu- 
thought. lation is not only, like the whole history of man, essentially rational, 
but it is, in substance, the history of leason itself in its purest 
form, — not the record of an accidental succession of opinions, but 
of the progressive apprehension by reason of God’s levelation of 
Himself m its own constitution “There is much m the history 
of speculative thought, just as m the outward life of man, that 
belongs to the accidental and irrational — errois, vagaries, paiadoxes, 
whimsicalities, assuming m all ages the name and the guise of 
philosophy. But, just as the student of the constitutional history 
of England can tiace, amidst all the complexity and contingency 
of outward and passing events, thiougli successive times and 
dynasties, underneath the waywardness of individual passion and 
the struggle for ascendency of classes and ordeis, the silent, steady 
development of that system of ordered freedom which we name 
the constitution of England, so, looking back on the couise which 
human thought has tiavelled, we shall be at no loss to discern 
beneath the surface change of opinions, unaffected by the abnormal 
displays of individual folly and umeason, the traces of a continuous 
onwaid movement of mind ” 2 And this continuous onward move- 
ment is towards the clearer and wider apprehension of the whole 
system of ultimate truths which is compiehendcd in the idea of 
the Absolute Truth . The thoughts of men as to God are necessarily 

1 Goblet d’Alvlella, Contemporary Eoolution of Religious Thought in England, 
America, and India, 1885, 

1 Principal Caircl, Progressiveness of the Sciences, pp 27-28, Glasgow, 1875 


enlarged by increase of insight into the conditions of their own 
thinking The disquisitions of merely professional theologians 
on the natuie and attributes of God have done far less to elucidate 
the idea of God than the philosophical views of gieat speculative 
thinkers, and would have done less than they have actually accom- 
plished weie it not for the guidance and suggestion found m these 
views 

The sciences co-opeiate with speculative philosophy and with Contnbu- 
one anothei m aiding thought to glow m the knowledge of God tions of 
The gieatness, the powei, the wisdom, the goodness, of the God of science; 
cieation and providence must be increasingly appiehended m the 
measure that nature and its course, humanity and its history, aie 
apprehended , and that measure is given us m the stage of develop- 
ment attained by the sciences “God’s glory m the heavens,” foi 
example, is m some degiee visible to the naked eye and uumstrueted 
intellect, but it becomes more perceptible and more impiessive 
with every discoveiy of astionomy Not otherwise is it as regards 
all the sciences Each of them has its distinctive and appiopnate 
contxibution to bring towards the completion of the revelation of 
God, and cannot withhold it 

But the idea of God is not one which can be rightly apprehended of moral 
meiely thiough intellect speculatively exeieisod oi operating on expen- 
the findings of science Itrequues to be also apprehended thiough ence , 
moial expenence and the discipline of life Neithei individuals 
nor communities can know moie of God as a moial being than their 
moral condition and character permit them to know The appie- 
hension of God and the sense of moral distinctions and moral obli- 
gations condition each othei and coi respond to each othei Histoiy 
shows us that smceie and pious men may receive as a supernaturally 
revealed truth the declaiation that God is love, and yet hold that 
His love is veiy limited, being real only to a favoured class, and 
that He has foreoi darned, for His meie good pleasure, millions of 
the human race to eternal miseiy How was such inconsistency 
possible 2 Laigely because these men, notwithstanding their 
sincerity and piety, were lacking m that love to man thiough 
experience of which alone God’s love can be tiuly appiehended 
In like manner, it is not only the science of law which cannot 
advance more rapidly than the sense of justice, but also theology 
so fai as it tieats of the ngliteousness of God Thus the knowledge 
of God is conditioned and influenced by the course of man’s moral 
expenence 

The same maybe said of the distinctively religious experience. In of re- 
lt also there has been a continuous discoveiy and a continuous dis- ligious 
closuie of God It is not long since the ethnic religions were very expen- 
generally regarded as merely stages of human folly, so many monu- ence 
mentS of aveision to God and of depaitme fiom the tiuth as to 
God It was supposed that they weie adequately described when 
they weie called “ldolatues” and “ supeistitions ” This view 
rested on a strangely unwoithy conception both of human nature 
and of Divine providence, and is fast passing away In its place 
has come the conviction that the history of religion has been essen- 
tially a process of search foi God on the part of man, and a piocess 
of self-revelation on the pait of God to man, resulting m a continu- 
ous widening and deepening of human apprehension of the Divine 
All, indeed, has not been piogiess m the histoiy of religion either 
in the ethnic oi Chustian penod , much has been the reverse , but 
all stages of leligion testify that man has been seeking and finding 
God, and God making Himself known unto man 

But, while knowledge of God may reasonably be expected un- Coming 
ceasmgly to grow, m all the ways which have been indicated, fiom struggles 
more to more, it is not to be supposed that doubt or denial of God’s with ag- 
existence must, therefoie, speedily disappear Religious aguos- nosticism. 
tieism cannot fail to remain long prevalent The very wealth of 
contents m the idea of God inevitably exposes the idea to the 
assaults of agnosticism All kinds of agnosticism meige into 
agnosticism as to God, from the very fact that all knowledge 
implies and may contribute to the knowledge of God. The more 
comprehensive an idea is from the more points can it he assailed, 
and the idea of God, being comprehensive of all ultimate ideas, 
may be assailed through them all, as, for example, through the 
idea of being, or of infinity, or of causality, or of personality, or of 
rectitude. Then, in another way, the unique fulness of the idea 
of God explains the prevalence of agnosticism m regard to it The 
ideas are not piecisely m God what they are m man or natuie. 

God is being as man or nature is not , for He is independent and 
necessary being, and m that sense the one tiue Being God is not 
limited by time and space as creatures are , for, whereas duration 
and extension merely are predicates of creatures, the coiresponchng 
attributes of God are eternity aud immensity God as first cause 
is a cause m a higher and more leal sense than any second cause. 

So as to personality, intelligence, holiness, love Just because the 
idea of God is thus elevated m all respects, there are many minds 
which fail or lefuse to rise up to it, and which because of its very 
truth reject it as not true at all They will not hear of that 
Absolute Truth which is simply the idea of God ; but that they 
reiect it is their misfortune, not any argument against the tiuth 
itself. (R. P ) 

XXIII. — 32 
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THEMIS, the Greek mythological personification of I 
custom In Homer the word occurs both in the singular 
and m the plural (themistes), with the sense of “ custom,” 

“ unwritten, law ” But even m Homer Themis is also 
spoken of as a goddess who, at the command of Zeus, calls 
the gods to an assembly and summons or disperses the 
assemblies of men But after all she is a thru abstraction, 
a famt shadow, by the side of the full-blooded gods of 
Olympus Hesiod furnished her with a pedigiee (making 
her the daughter of Sky and Earth), and mained her to 
Zeus, by whom she became the mother of a hiood of well- 
bred’ abstractions, — Legality, Justice, Peace, the Hours, 
and the Fates Pindar, no doubt with a full sense of her 
abstract nature, speaks of her as the assessor of Zeus In 
one passage (Piom , 209) AEschylus seems to regard her as 
identical with Earth, and “ Earth-Themis ” had a worship 
and priestess at Athens, where Athene also appears with 
the surname Themis There was a tradition that the 
oracle at Delphi had first been m the hands of Earth, who 
transferred it afterwaids to Themis, who in turn gave it 
up to Apollo Themis had temples at Athens, Thebes, 
Tanagra, and Epidaurus At Olympia she had an altar, 
and at Trcezen there was an altar of the Themides (plural 
of Themis) In modem writeis Therms sometimes stands 
as a personification of law and justice, — an idea much more 
abstract and advanced than the original sense of ce tradi- 
tional custom ” 

THEMISTIUS, named evcfrpaSrjs, or “ the well-lan- 
guaged,” was a rhetorician and philosopher of the latter 
half of the 4th century Of Paphlagoman descent, he 
settled and taught at Constantinople Thence he was 
called to Rome, but, after a short stay m the Vest, returned 
to the Eastern capital, where he resided during the rest of 
his life Though a pagan, he was admitted to the senate 
by Constantius m 355 He was prefect of Constantinople 
in 3S4 on the nomination of Theodosius Themistius’s 
paraphrases of Aristotle’s Posterior Analytics , Physics , and 
De Amma are deservedly esteemed, but weanness and 
disgust are the sentiments stirred by the seivile orations 
m which he panegyrizes successive emperors, comparing 
first one and then another to Plato’s “ true philosopher,” 
and, when all other compliments have been exhausted, to 
the “ idea ” itself (See Reiske, quoted with approval by 
Dmdorf m the preface to his edition . “ Fuit auhcus adu- 
lator et versipelks, vanus jactator philosophise suae, specie 
magis quam re cultae, inept us et ridicuius vexatoi et appli- 
cator Homeri et vetens historic, tautologus et sophista, 
in omnibus oratiombus psene eadem, et ubique argutise 
longe petitae.”) Themistius’s paraphrases of the De Casio 
and of book A of the Metaphysics have reached us only 
through Hebrew versions 

The in st edition of Themistius’s works (Venice, 1534) included 
the paraphrases and eight of the orations Nineteen orations weie 
known to Petavius, whose editions appeared m 1613 and 1618 
Harilum (Paris, 1684) gives thirty-thiee Another oration was 
discovered by Angelo Mai, and published at Milan m 1816 The 
most recent editions are W. Dmdorf s of the orations (Leipsic, 
1832) and L Spengel’s of the paraphrases (Leipsic, 1866) The Latin 
translations of the Hebrew versions of the paiaphrases of the De 
Goslo and hook A of the Metaphysics were published at Venice 
m 1574 and 1558 respectively See Fabneius, Bibliotheca Grwca, 
vi 790 sq 

THEMISTOCLES was born m the latter part of the 6th 
century b a, some time during the rule of the Pisxstratidse 
at Athens, the sou of an Athenian father, Neocles, by a 
foreign woman from Thrace or Caria, A wayward, am- 
bitions, aspiring boy, out of sympathy alike with ordmaiy 
boyish amusements and with the learning and culture of 
the age, he was told, it is said, by his schoolmaster u that 
he would certainly lie something great, whether good or 
bad.” The victory of Marathon m 490 stirred the young 
man’s soul, and he seems to have foreseen that it was but 
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the beginning of a yet greater conflict. He resolved from 
that time to make his country great, that he might be great 
and famous himself As he was using to political distinc- 
tion, he had for his rival the Greek “ Cato,” the mconupt- 
lble Aristides, a purer patriot, a better citizen, but a less 
sagacious and far-seeing statesman The two men weie m 
sharp antagonism as to what their country’s policy should 
be, and it ended m a vote of ostracism which sent Aristides 
into tempoiary banishment m 483 The mam question 
between them probably was whether Athens should seek 
gieatness by sea or by laud (see vol xi p 99), and the 
victory of the policy of Themistocles led on to the most 
bulliant era m Gieek history, the maritime supremacy of 
Athens Peisia, he felt sure, was meditating a great 
revenge, and Athens must make herself a naval power to 
avert the blow. Already a small war with the AEgmetan 
islanders, close to her own shores, had roused her energies, 
and at the piomptmg of Themistocles she had built 200 
ships and trained a number of seamen In 480 the stoim 
which Themistocles had cleaily foreseen buist , the gieat 
kmg, as he was called, was covering the land with his troops 
and the sea with his ships Greece was divided and panic- 
stricken, Thessaly and all to the north of Boeotia had 
joined the enemy, and the despair of the remainder of the 
Gieek woild was echoed by the oracle of Delphi. There 
was, however, a word of hope in the memorable phrase of 
the “ wooden wall,” 1 which, it was generally felt, must point 
to the fleet, moie, however, with a view to flight than to 
resistance. Salamis, too, was named m the oracle, coupled 
with the epithet “ divine,” which Themistocles cleverly 
argued portended disaster to the enemies of the Greeks 
rather than to the Greeks themselves It was a great 
achievement when he finally prevailed on his fellow- 
citizens to quit their city and then homes — it seemed for 
ever — and to trust themselves to their ships There had 
been some sea-fights off the northern shores of Euboea, 
the Spartans had fallen at Thermopylse, and Xerxes and 
his host were now laying waste Attica, not, however, before 
its inhabitants had conveyed their families to the adjacent 
island of Salamis, where also the Gieek fleet had taken up 
its station, the Persian armada of 1200 vessels being in 
haibour at Phaleium The Athenians from their ships 
saw the flames m which their city, its acropolis and its 
temples, were perishing, but their spirits rose with 
calamity, and with one heart, at the bidding of Themis- 
tocles, they called back all of their brethren who were m 
temporary banishment, Aristides among them. Nearly two- 
thirds of the entire fleet was theus, but tor the sake of 
unity among the allies, who would follow only the lead of 
Sparta, they acquiesced m its being under the command 
of a Spartan admix al It was clear, however, that the fate 

of Greece now depended on the action of the Athenians 
and on the prudence and ability of Themistocles, by whom 
they were guided. The Gieeks of the Peloponnese, more 
particularly the Corinthians, were for moving the fleet 
from Salamis to the isthmus, as the enemy’s land foices 
were already m possession of the neighbouring shores of 
Attica Seeing the danger of yet further disunion, with 
the probable result of the breaking up and dispersion of 
the fleet, and having m vam protested against quitting their 
present station, Themistocles went straight to the Spartan 
admiral, Eurybiades, and induced him to call another 
council. There was much angry debating, till at last the 
Spartan, felt he must yield to the threat of Themistocles 
that the Athenians would either fight at Salamis or sail 
away as they were to Italy, But the Peloponnesian 
Greeks were still dissatisfied, and insisted that they ought 
to be at the isthmus for the defence of what yet remained 
1 “ The wooden wail shall alone remain unconquered to defend you 
and your children.” 
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of Greece , a third council was held, and Themistocles felt 
that its decision would he against him, when, by a sudden 
happy thought, he contrived to have a secret message 
conveyed to the commanders of the Persian fleet through 
his slave, an Ionian Greek from Asia, a man of intelligence 
and education, and well acquainted with the Persian 
language The communication came in the name of 
Themistocles, who professed that he wished well to the 
king, and that now was a good opportunity for attackmg 
and crushing the Greeks, as they were divided among 
themselves and were bent on flight The stiatagem was 
successful, and the enemy’s great armada advanced along 
the coast of Attica that same night, and took up a posi- 
tion which effectually confined the Greek fleet within the 
narrow 1 strait between Salamis and the southern shore of 
Attica The Greek captains, not knowing the state of the 
case, were still wrangling through the night, when just 
before daybreak the banished Anstides came from JEgma 
with the news that the Persian fleet was close at hand and 
that retreat was impossible “ Let us still be rivals,” he 
said to Themistocles, “ but let our stiife be which can best 
save our country ” 

The great victory of Salamis (see vol. xi. p 100) left 
Greece mistress of the sea, and was followed by the retreat 
of Xerxes Themistocles, it is said, frightened the king 
back to Asia by another secret message, to the effect that 
the victorious Greeks were bent on following him up to 
the Hellespont and burning his bridge of boats, but that 
he was doing his best to check their ardour, though m 
reality he had himself advised immediate pursuit of the 
enemy We cannot but admire the man’s sagacity and far- 
sightedness in thus laying the king under an obligation 
which he might some day turn to his own piofit, though 
we cannot but feel that he had some of the worst as well 
as some of the most splendid characteristics of the Greek. 
After the victory Themistocles sailed with the Athenian 
squadron through the Aegean, and fiom some of the islanders 
who had sided with the enemy he exacted heavy fines, out 
of which, it appears, he filled his own purse When the 
Greeks met at the isthmus to decide according to custom 
the prizes of merit for the glonous day of Salarms, he re- 
ceived only the second prize, the first being awarded to the 
Spartan admiral, but by way of compensation he was soon 
afterwards heartily welcomed at Sparta, and loaded with 
honours so extraordinary as to imply that even the Spartans 
themselves recognized him as the first man m Greece It 
was not long, however, before he gave them deadly offence 
After the victories of Plataea and Mycale m 47 9 the Athen- 
ians went back to their desolate city and began to rebuild 
and f oi tify it J ealous fears of the growing power of Athens 
were awakened, and the Spartans, as representatives of the 
Greeks generally, formally protested against the fortifica- 
tion of a Greek city outside the Peloponnese, on the ground 
that some future Persian invader might make it a base of 
operations Themistocles saw the dangers of Spartan oppo- 
sition, and got the Athenians to commission him to arrange 
matters along with two other envoys, who, however, were 
purposely not allowed to ainve at Sparta at the same time 
as himself. He told the Spartan magistrates that before 
he could transact business with them he must wait for his 
colleagues ; meanwhile Athens was being fortified, every 
man, woman, and child putting a hand to the work, and as 
soon as Themistocles understood that it was sufficiently ad- 
vanced he declared openly that Athens would brook no sort 
of interference. The Spartans felt they had been tricked, 
but they could do nothing. And now Themistocles pro- 
ceeded to fortify Piraeus, and to enlarge the harbour, thus 
providing Athens with an excellent naval dockyard, and 
holding out au inducement to foreigners to settle m the 

1 Not more than a quarter of a mile wide in its narrowest part. 
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city for the purposes of trade Twenty war ships, too, were 
at his suggestion to be built eveiy year, and nothing left 
undone to make Athens prosperous and powerful 

A few yeais afterwards (m 471 probably) we find his 
political career terminated by a vote of ostracism, due 
perhaps m pait to Spartan influence at Athens, and also 
to an offensive boastfulness and ostentation which dis- 
gusted the sensitive Athenian democracy He was even 
chaiged with corrupt practices and with leceivmg bribes 
fiom Persia Prom Argos, whither he had retired as an 
exile, he was forced to flee by a threat of the Spartans, 
who alleged that they had pi oofs of his treasonable com- 
plicity m the schemes of their countryman Pausanias, and 
to take refuge m the island of Corcyra , but here again 
he was pursued by Spartan and Athenian commissioners, 
and driven to seek the protection of Admetus, king of the 
Molossians, the chief people of Epirus In the court of 
this half-Greek half-barbarian pnnce he found a hospitable 
reception, and he was furnished with the means of crossing 
the AEgean to Ephesus. Shortly after his arrival m Asia, 
the sou of Xerxes, Artaxerxes, succeeded to the throne of 
Persia, and to him Themistocles contrived to make himself 
known as a fugitive from ungiateful Greece, which he had 
saved, and now ready and willing to advise and assist the 
king m avenging his father’s defeat He was treated, it 
is said, with marked respect, and was liberally pensioned 
with the revenues of three wealthy towns — Magnesia, 
Myus, and Lampsacus It was at the first of these, which 
was neai the coast, and whence he might be supposed to 
have opportunities foi watching the affairs of Greece, that 
he passed the last year of his life, dying a natural death 
at the age of 65 The year of his death is not accurately 
ascei tamable , opinions vary between 460 and 447 
Heiodotus, Thucydides, and Plutaich aie our chief ougmal 
sources for the life of Themistocles. The subject is fully heated iu 
the histones of G-iote and Thirl wall. (W J B ) 

TH&NARD, Louis Jacques (1777-1857), was born on 
the 4th of May 1777, at Loupti&re, near Nogent-sui -Seine, 
in Champagne. His father, though a poor man, sent him 
to the academy of Sens, where he received a liberal edu- 
cation At the age of sixteen lie went to Pans to study 
pharmacy He attended the lectures of Fourcroy and 
Vauquelm, and saw that the only way to learn chemistry 
was to work at it. Vauquelm, himself a poor man, ad- 
mitted a few students to his laboratory on payment of a 
fee of 20 francs a month But this fee was prohibitory 
to the peasant’s son , the utmost that his father could send 
him just kept him alive m Paris. Th6uard went to Vau- 
quelm and asked to be allowed to do any menial work for 
him, if only he would let him assist m his laboratory. One 
of Vauquelm’s sisters had slipped into the room and heard 
part of the conversation ; she said to her brother, c< He is 
a good lad, you should keep him , he will help you m the 
laboratory, and look after our pot au feu , your dandy 
assistants always let it boil.” Th6naid was engaged on 
these terms Long afterwards he said that he looked upon 
the chemistry of the pot au feu and th© process of sim- 
mering as of very great importance . they had been the 
turning-point of his life. Thbnard assisted Vauquelm in 
the laboratory and at his lectures, and, when by starving 
for a day or two he accumulated sous enough to pay for a 
seat m the gallery, used to go to the theatre to improve his 
pronunciation and rub off his rustic accent. 

By and by Vauquelin gave him an opportunity of 
testing his powers as a lecturer. Having to go for some 
days to the country, he asked TIAnard to take his place 
For the first two or three lectures his attention was fixed 
on his work, and his eyes did not wander from the lecture 
table. On the fifth day he ventured to look round the 
room, when to his consternation he saw Fourcroy and 
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Yauquelm among the audience They "were so satisfied 
with what they had heard that they obtained for Thenard 
in. 1797 an. appointment as teacher of chemistry m a 
school, and m 1798 the post of rep6titeur at the Ecole 
Polytechnique. 

In 1804 Vauquehn resigned the professorship ot 
chemistry at the College de France, and successfully used 
his influence to have Thenard appointed In 1810 he 
succeeded Fourcroy both as professor of chemistry at the 
Ecole Polytechnique and as member of the Academy He 
was also appointed professor of chemistry m the faculty 
of the sciences He was made a chevalier of the Legion of 
Honour m 1814, commander in 1837, and grand officei in 
1842 In 1825 Charles X gave him the title of baron, 
from 1827 to 1830 he represented the department of Yonne 
m the chamber of deputies In 1832 Louis Philippe made 
him a peer of France As vice-president of the conseil 
supeneure de l’lnstruction publique, he exercised a great 
influence on scientific education m France. He died 21st 
June 1857, and was buried at La Ferte, near ChMon-sur- 
Sa6ne In 1861 a statue was erected to him at Sens, and 
in 1865 the name of his native village was changed to La 
Louptiere-Thhnard Thenard was tall and strongly built, 
his hair was thick and black, his eyes bright, and his 
manner active and prompt He married, in 1810, Mile 
Humblot, granddaughter of Conte His wife and several of 
his children predeceased him He was survived by his son 
Paul, who had assisted him m some of his later researches. 

Thenard was above all things a teacher . as he himself 
said, the professor, the assistants, the laboratory, every- 
thing, must be sacrificed to the students The histoxy of 
his discovery of the pei oxide of hydrogen well illustrates 
the predominance of the teacher in Inschaiacter He was 
lecturing on the formation of salts, and had told his 
students that a metal must be oxidized to a certain extent 
in order that it may combine with an acid to form a salt , 
if the metal be combined with more than the proper 
quantity of oxygen, the excess of oxygen will be given off 
when the oxide is treated with an acid, and, as an illus- 
tration, he mentioned the action of acids on peroxide of 
barium As he spoke his conscience smote him, for the 
experiment had not been made Immediately after lecture 
he mixed peroxide of barium and nitric acid, keeping the 
temperature low by means of ice He was surprised to 
see the peroxide dissolve without any evolution of gas 
He left the mixture standing, and next day, before 
lecture, noticed small bubbles of gas rising from it Pour- 
ing some of the liquid mto a test-tube and warming it, he 
saw a large amount of gas escape, which he easily recog- 
nized as pure oxygen At first he thought the acid had 
been oxidized, but he soon saw the true explanation of 
the phenomena, and discovered the peroxide of hydrogen 
Hi s lecture experiments were few, well-chosen, and accur- 
ately performed If any failure occurred he would roundly 
scold his assistant, often apologizing for his vehemence 
when the short fit of anger was over His lecture room, 
seated for 1000, was almost always crowded by eager and 
attentive students and visitors 

Like most gieat teachers, Thenaid published a text-hook, and 
peihaps we may say that by his TraxU de Qhimie LUmentmre, 
Theonque et Pratique (4 vols , Pans, 1813-16, 6th ed , 5 vols , 
1833-36) he did even more to further the progress of the science 
than by his numerous and important original discoveries. His 
first original paper (1799) was on the compounds of arsenic and 
antimony with oxygen and sulphur Careful analyses led him to 
conclusions as to the composition of the metallic oxides contra- 
dictory of some of Berthollet’s theoietical views, he also showed 
(1802) that Berthollet’s “ zoorue acid” was impure acetic acid 
Berthollet, far from resenting these corrections from a younger 
man, took this opportunity of introducing himself, and invited 
Thenard to become a member of the “ Society d’Arcueil,” to the 
proceedings of which Thenard contributed important papers Soon 
after his appointment as repetiteur at the Ecole Polytechnique 


-THE 

Thenard made the acquaintance of Gay-Lussac, and foimed with 
him a lifelong fuendship Then joint woik, and its lelation to 
the discoveries of Davy, have been fully lecorded m the article Gav- 
Lttssac Of his sepai ate investigations peihaps the most important 
is that on the compound etheis, begun m 1807 He showed that 
each acid gives its own ether, and that the acid and alcohol can be 
recovered by decomposing the ether by means of caustic alkali 
His discovery of peroxide of hydiogen (1818) has already "been 
described His researches on sebacic acid (1802) and on bile ( (1807) 
also deserve special notice The blue substance known as Thenaid’s 
blue (essentially alummate of cobalt) was prepaied by him m 
response to a demand by Chaptal for a cheap blue, as bright as 
ulti amarine, and capable of standing the tempeiature ot the porce- 
lain furnace 

Tlnmard’s leseaicliea were chiefly published in the Annates de Chtmte ei de 
Physique, m the Memou es de la Societe d At cued , and in the Comptes Rendus _and 
the Memoires of the Academy of Sciences (A C B ) 

THEOBALD, Lewis (1688-1744), will survive as the 
prime butt of the ongmal D uncut d when as a playwright, 
a litterateur, a translator, and even as a Shakespearean 
commentator, he will be'entnely forgotten The son of an 
attorney, Theobald was born at Sittmgbourne, in Kent, m 
1688, and, after a moderate education at Isle worth, studied 
for the profession of law, — a profession, however, which he 
never practised He was a man with literary impulses, 
but without genius, even of a suxierficial kind, as a 
student, as a commentator, he might have led a happy and 
enviable life, had not the vanity of the literary idea led 
b-mn mto a false position His Persian Princess (1711) 
and his Electra (1714) gained no distinction In 1726 
The Double Falsehood had a certain vogue, partly from 
Theobald's pretence that the greater part of the play was 
by Shakespeare In 1717 he commenced a series of papeis 
(not to “ The Censor,” as has sometimes been stated, but 
under that title) which appeared in Mist’s Weekly Journal , 
these do not seem to have been highly thought of by his 
contemporaries, but they were successful m gaming for 
Theobald not a few enemies, among whom Dennis may 
be named Seven or eight years later Theobald’s cen- 
sorious tendencies had intensified rather than moderated, 
and m 1726 he ventured to attack the most eminent 
literary man of the day in his ShaJcespear Restored, or a. 
Specimen of the many Errors as well committed as unamended 
by Mr Pope in his edition of this Poet Two years later the 
censor was himself castigated severely, and, as the dedicatee 
of The Dunciad, he had long an unenviable notoriety ; as 
readers of the famous satire will remember, he occupied 
the place of chief victim until replaced by Colley Cibber 
m 1743. In the matter of Shakespeare editing, however, 
he had the advantage of his powerful rival When in 
1733 Theobald published his edition of Shakespeare in 
seven volumes, that of Pope had to go to the wall Lewis 
Theobald wrote other dramas besides those already men- 
tioned, and tianslated plays from Sophocles and Aristo- 
phanes, besides a rendering of Plato’s Phaedo and a part 
translation of the Odyssey ; but for none of these things 
is he now remembered The student of English history 
might find it worth while to glance through Theobald’s 
Life of Raleigh (1719) He died in 1744. 

Bor plays, &c , see tlie Biographia Dramatica , vol. l 

THEOCRITUS, of Syracuse, the foremost Greek pas- 
toral poet, lived a life of which nothing is known except 
from allusions m his own works. The epigram appended 
to his poems makes him say, “ I am a Syracusan, a man 
of the people, a son of Praxagoras and Phihnna ” He 
must have been born early m the 3d century, among a 
Dorian people, whose Dorian speech survives in his 
rural idyls These “ little pictures ” chiefly represent the 
life of shepherds, neat-herds, and fishermen m the woods 
and on the shores of Sicily They are doubtless inspired 
by the popular poetry of his time, and have much m 
common with the Romaic chants of the modern Greek 
shepherds. The first idyl is a song on Daphms, the ideal 
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herdsman, sung by the shepherd Thyrsis to a goatherd ! 
The second is the magical chant which Simaetka pours | 
forth to the magic moon, m the hope of recovering hei j 
lover In the third a goatherd sings to his love, | 
Amaryllis The fourth is an interchange of rude banter j 
between two country fellows , and the fifth is of the same 
kind The scenes are m southern Italy The sixth is a 
Sicilian singing match between two ideal heidsmen, — not 
contemporary rustics, but poets of nobler themes The 
scene of the seventh is m Cos, where the poet introduces . 
himself at a singing match He may have been attached . 
to the Asclepian medical school m Cos , his friend Nicias : 
was a physician Sicily and rival minstrels occupy the i 
ninth idyl. The tenth contains probably some real 
popular ditties, chanted by the reapers The eleventh, j 
addressed to Nicias, is a piece of artificial mythological 
genre, “ The Cyclops m Love ” The twelfth is a lyric, 
almost of passionate affection The thirteenth is another 
idyl on a mythical topic, the adventures of Hercules and 
Hylas, The fourteenth and fifteenth are sketches of 
military and urban life, the mercenary soldier m love, and 
the gathering at the Adonis feast m Alexandria Theo- 
critus had wandered to the court of Ptolemy, and joined 
the literary society of his court. The sixteenth is a 
patriotic piece the poet urges Hiero to assail the 
Carthaginians m Sicily The seventeenth is a conven- 
tional hymn to Ptolemy Philadelplius on his marriage 
with his sister. The eighteenth is an epithalamium , the 
nineteenth a tiny picture of Eros stung by a bee , the 
twentieth is the complaint of a herdsman rejected by a 
girl of the town , the twenty-first an idyl of fisher life 
two poor old fishermen recount their dreams The 
twenty-second idyl is a piece of heroic myth, the adven- 
tures of Castor and Polydeuces , and the twenty-fourth is 
a tmy epic on the infancy of Hercules The twenty-third 
is an amorous complaint The twenty-fifth describes the 
slaughter by Hercules of the Nemean lion. The twenty- 
sixth justifies, in the interests of the ritual of Dionysus, 
the murder of the curious Pentheus The twenty-seventh 
is the “Wooing of Dapbnis,” or “ Oanstys,” an amorous 
discourse between a girl and a swam. The twenty-eighth 
is a graceful piece of vers de societS, sent to a lady with the 
gift of an ivory distaff. The twenty-ninth is amorous , 
and there remain an imperfect and a spurious piece, and 
a set of twenty-three epigrams 

On a general view, Theocritus’s surviving poems turn out 
to be — (1) ruial idyls, the patterns of Virgil’s eclogues, 
and of all later pastoial poetry , (2) minute epics, or cabinet 
pictures from mythology, (3) sketches of contemporary 
life m verse , (4) courtly compositions , and (5) expressions 
of personal kindliness and attachment. The first category 
and the third are those on which the fame of Theocritus 
depends His verse has a wonderful Doric melody; bis 
shepherds are natural Southern people . it is not his fault 
that what he wrote truly of them has become a false 
commonplace m the pastoral poetry of the North. 

Of Theocritus’s own life we only know what has been 
recorded, that he lived m Syracuse, Oos, and Alexandria, 
and that he was acquainted with Nicias, 'With Aratus, the 
astronomical writer, and with Philinus, head of a school 
or sect of physicians. The rest is silence or conjecture 
Suidas says that, m addition to the surviving poems, the 
JProetidee, the Hopes , Hymns, the Heroines , Dirges , Elegies, 
and Iambics were attributed to him. 

The charm of Theocritus can only be tasted m his original 
I>oric, hut the best English version is by Mr C. S. Calverley 
M Couat’s book on the Alexandrine school of poetry may be re- 
commended J Hauler, De Theoc Vita et Oarmimbus (Freiburg, 
1855), Hempel, Qumst Theoc. (Kiel, 1881), and Rannow, Studia 
Theocntea (Berlin, 1886), may also be found useful. The best Eng- 
lish edition of the poems is that of Bishop Woids worth (A. L.) 
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THEODOLITE See Surveying 

THEODOEA, the wife of the emperor Justinian ( q v ), 
was born probably m Constantinople, though according to 
some m Cyprus, m the early years of the 6th century, and 
died m 547 We shall first give the usually received ac- 
count of her life and character, and then proceed to inquire 
how far this account deserves to be accepted According 
to Procopius, our chief, but by no means a trustworthy 
authority for her life, she was the daughter of Acacius, a 
bear-feeder of the amphitheatre at Constantinople to the 
Green Faction, and while still a child was sent on to the 
stage to earn her living m the performances called mimes 
She had no gift for either music or dancing, but made her- 
self notorious by the spirit and impudence of her acting m 
the rough farces, as one may call them, which delighted the 
crowd of the capital Becoming a noted courtesan, she 
accompanied a certain Hecebolus to Pentapolis (in North 
Africa), of which he had been appointed governor, and, 
having quarrelled with him, betook herself first to Alex- 
andria, and then back to Constantinople through the cities 
of Asia Minor. In Constantinople (where, according to a 
late but apparently not quite groundless story, she now 
endeavoured to support herself by spinning, and may there- 
fore have been trying to reform her life) she attracted the 
notice of Justinian, then patrician, and, as the all-powerful 
nephew of the emperor Justin, practically ruler of the em- 
pire. He desired to marry her, but could not overcome 
the opposition of his aunt, the empiess Euphemia After 
her death (usually assigned to the year 523) the emperor 
yielded, and, as a law, dating from the time of Constantine, 
forbade the mainage of women who had followed the stage 
with senators, this law was repealed Thereupon Justinian 
man led Theodora, whom he had already caused to be raised 
to the patriciate. They were some time after (527) admitted 
by Justin to a share m the soveieignty; and, on his death 
four months later, Justinian and Theodora became sole rulers 
of the Boman world He was then about forty-four years of 
age, and she some twenty years younger. Procopius relates 
m his unpublished history (’AvekSora) many repulsive tales 
regarding Theodora’s earlier life, but his evident hatred of 
her, though she had been more than ten years dead when 
the Anecdota were written, and the extravagances which 
the book contains, oblige us to regard him as a very doubt- 
ful witness Some confirmation of the reported opposition 
of the imperial family to the marriage has been found in 
the story regarding the conduct of Justinian’s own mother 
Vigilantia, which Nicholas Alemanm, the first editor of 
the Anecdota , m Ins notes to that book, quotes from a 
certain “Life of Justinian” by Theophilus, to which he 
frequently refers, without saying where he found it. 
Since the article Justinian (q v ) was published, the pre- 
sent writer has discovered m Eome what is believed to be 
the only MS. of this so-called life of Justinian , and his 
examination of its contents, which he has lately published, 
makes him think it worthless as an authority. See article 
Theophilus. 

Theodora speedily acquired unbounded influence over 
her husband. He consulted her m everything, and allowed 
her to intei fere directly, as and when she pleased, m the 
government of the empire She had a right to interfere, 
for she was not merely his consort, hut empress regnant, 
and as such entitled equally with himself to the exercise 
of all prerogatives. In the most terrible crisis of Justin- 
ian’s reign, the great Nika insurrection of 532, her courage 
and firmness in refusing to fly when the rebels were attack- 
ing the palace saved her husband’s crown, and no doubt 
strengthened her command over his mind Officials took 
an oath of allegiance to her as well as to the emperor (Hov., 
viii ). She even corresponded with foreign ambassadors, 
and instructed Belisanus how to deal with the popes. Pro- 
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copms describes her as acting with harshne&b, seizing on 
trivial pretexts persons who had offended her, stripping 
some of their property, throwing others into dungeons, 
where they were cruelly toitured or kept for years without 
the knowledge of their friends The city was full of her 
spies, who reported to her everything said against herself 
or the administration. She surrounded herself with cere- 
monious pomp, and required all who approached to abase 
themselves m a manner new even to that half-Onental 
court She was an incessant and tyrannical match-maker, 
forcing men to accept wives and women to accept husbands 
at her caprice She constituted herself the piotectress of 
faithless wives against outraged husbands, yet professed 
great zeal fox the moral reformation of the city, enforcing 
severely the laws against vice, and immuring m a cc house 
of repentance ” on the Asiatic side of the Bosphorus five 
hundred courtesans whom she had swept out of the streets 
of the capital. How much of all this is true we have no 
means of determining, for it rests on the sole word of 
Procopius, But there are slight indications m other 
writers that she had a reputation for severity. 

In the religious strife which distracted the empire 
Theodora took part with the Monophysites, and her 
coterie usually contained several leading prelates and 
monks of that party As Justinian was a warm upholder 
of the decrees of Chalcedon, this difference of the royal 
pair excited much remark and indeed much suspicion. 
Many saw m it a design to penetiate the secrets of both 
ecelesiastieal factions, and so to rule more securely. In 
other matters also the wife spoke and acted veiy differently 
from the husband , but their differences do not seem to 
have disturbed either his affection or his confidence The 
maxim in Constantinople was that the empress was a 
stronger and a safer fuend than the emperoi , for, while 
he abandoned his favourites to her wrath, she stood by 
her proteges, and never failed to punish any one whose 
heedless tongue had assailed her chaiacter 

Theodora bore to Justinian no son, but one daughter, — 
at least it would seem that her grandson, who is twice men- 
tioned, was the offspring of a legitimate daughter, whose 
name, howevei, is not given. According to Procopius, 
she had before her marriage become the mother of a son, 
who when grown up returned fiom Arabia, revealed himself 
to her, and forthwith disappeared for ever, but this is a 
story to be received with distrust That her behaviour as 
a wife was irreproachable may be gathered from the fact 
that Procopius mentions only one scandal affecting it, the 
case of Areobmdus Even he does not seem to believe this 
case, for, while referring to it as a mere rumour, the only 
proof he gives is that, suspecting Areobindus of some offence, 
she had torture applied to this supposed paramour. Her 
health was delicate, and, though she took all possible care 
of it, frequently quitting the capital for the seclusion of her 
villas on the Asiatic shore, she died comparatively young 
Theodora was small in stature and rather pale, hut with a 
graceful figure, beautiful features, and a piercing glance 
There remains m the apse of the famous church of St 
Vitale at Ravenna a contemporaneous mosaic portrait of 
her, to which the artist, notwithstanding the stiffness 
of the material, has succeeded m giving some character 
The above account is m substance that which kustoiians of the last 
two centuries and a half have accepted and repeated regarding this 
famous empiess But it must Ice admitted to he open to serious doubts. 
Everything 1 elating to the early careei of Theodora, the faults of 
her girlhood, the chaiges of cruelty and insolence m her government 
of the empire, rest on the sole authonty of the Anecdota of Proco- 
pius, — a book whose credit is shaken by its bitterness and extra- 
vagance. If we reject it, little is loft against her, except of course 
that action m ecclesiastical aflans which excited the wrath of Baro- 
mus, who had denounced her befoie the Anecdota, were published 
In favour of the pictuie which Procopius gives of the empress it 
may be argued (1) that she certainly did interfere constantly and 
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axbitianly m the admimstiation of public affairs, and showed her- 
self theiem the kind of peison who would be cruel and unscrupul- 
ous m her choice of means, and (2) that we gather from other 
wi iters an lmpiession that she was haish and tyrannical, as, foi 
instance, fiom the refeiences to lier m the lives of the popes m the 
Ziba Pontifical is (which used to pass under the name of Anastasius, 
the papal libranan) Hei threat to the person whom she com- 
manded to bung Vigibus tohei was “nisi hoc feeens, per Viventem 
in saecula excoiian te faeiam ” Much of what we linden these 
lives is legendai y, but they aie some evidence of Tiieodoia’s leputa- 
tion Again (3) the statute (Cod , v 4, 23) which repeals the oldei 
law so fai as i elates to scemcx mulieres is now generally attubuted 
to Justin, and agiees with the statement of Piocopius that an 
alteration of the law was made to legalize her mamage There is 
therefore leason foi holding that she was an actiess, and, consider- 
ing wrhat the Byzantine stage was (as appears even by the statute 
m question), hei life cannot have been ureproaehable 

Agains t the evidence of Piocopius, with such confirmations as 
have been indicated, theie is to he set the silence of other writers, 
contemporaries like Agathias and Evaguus, as well as such latei 
historians as Theophanes, none of whom lepeat the chaiges as to 
Theodora’s life before her maruage To this consideration no 
gieat weight need be attached. It is difficult to establish any 
view of the contioveisy without a long and minute examination of 
the authorities, and m particular of the Anecdota But the most 
piobable conclusions seem to he — (1) that the odious details which 
Procopius gives, and which Gibbon did not blush to copy, deserve 
no moie weight than would he given nowadays to the malignant 
seantlal of disappointed couitieis under a despotic government, 
where scandal is all the blackei because it is piopagated m secret 
(see Procopius), (2) that apparently &he was an actiess and a 
courtesan, and not improbably conspicuous m both those charac- 
ters , and (3) that it is impossible to determine how far the specific 
charges of cruelty and oppression brought against her by Procopius 
deserve credence We aie not bound to accept them, foi they aie 
uncoiroboiated , yet the accounts of Justinian’s government given 
m the Anecdota agree in too many respects with what we know 
aliunde to enable us to i eject them altogether , and it must be 
admitted that theie is a certain internal consistency in the whole 
icture which the Anecdota present of the empiess About the 
eauty, the intellectual gifts, and the impeuous will of Theodora 
there can be no doubt, for as to these alloui authorities agiee She 
was evidently an extraordmaiy peison, horn to shme m any station 
of life 

Her foitunes have employed many pens Among the latest 
serious works dealing with them may be mentioned M Antonm 
Debidoui’s Zflnypeiatiice Theodota Etude Critique, Pans, 1885, 
which endeavouis to vindicate her fiom the aspersions of Piocopius , 
and among more imaginative wntmgs are Sir Heniy Pottmger’s 
mteie&tmg lomance Blue and Green (London, Hurst and Blackett, 
1879), M. Rliangab6’s tragedy ©eodcopa (Leipsic, 1884), and M 
Sardou’s play Theodora, produced m Pans m 1884 See al&o Di 
F Dahn’s ProTcopios von Casarca, 1865. (J BE. ) 

THEODORE of Mopshestia, tlie most eminent repre- 
sentative of the so-called school of Antioch, the beginnings 
of which date from about the middle of the 3d century 
(see LtrciAW and Paul of Samos at a). He was born at 
Antioch about the middle of the 4th century, and was a 
friend of Chrysostom ; m rhetoric the celebrated Libamus 
was his teacher. Soon, however, he attached himself to 
the school of the great exegete and ascetic, Diodorus, a 
presbyter in Antioch, and, with only a transitory period of 
vacillation, he ever afterwards remained faithful to the 
theology and ascetic discipline of this master. Under 
Diodorus he became a skilful exegete, and ultimately the 
pupil outstripped the master m Biblical learning About 
383 Theodore became a presbyter m Antioch, and began 
to write against Eunomius the Arian and against the 
chnstology of Apolhnaris Soon after 392 he became 
bishop of Mopsuestia in Cilicia (the modern Missis near 
Adana) As such he was held in great respect, and took 
part m several synods, with a reputation for orthodoxy that 
was never questioned. It was greatly to his advantage that 
m the Eastern Church the period between the years 390 
and 428 was one of comparative repose He was on friendly 
terms even with Cyril Of Alexandria. He died m 428 or 429, 
towards the beginning of the Hestonan controversy. 

Theodore was a very prolific writer, but, before all, an exegete 
He wrote commentaries on almost every hook of the Old and Hew 
Testaments, of which, however, only a small proportion is now 
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extant, as at a latei pcniod lie lost ci edit m the chinch. TVe stall 
possess in Gieek his commentary on the Minor Prophets, and on 
Latin translations commentaries on the minor Pauline epistles, 
besides veiy many fragments, especially of that on the epistle to 
the Romans Theodoie’s impoitanee as an exegete lies m two char- 
actenstics — (1) m opposition to the allegoncal method he insists 
on getting at the liteial meaning, and adheies to it when found, 
(2) m his mterpietation of the Seiiptiues he takes into account the 
historical cn cumstances m which they weie pioduced, and substi- 
tutes the lnstoucal-typological for the pneumatico-elnistological 
mtei pretation of piopheey, in otliei words, he interprets all Old 
Testament passages historically in the fust instance, and sees the 
fulfilment of Old Testament piopheey m the history of Clmst and 
His chili eh only in so far as the entire Old Testament is a “ shadow 
of things to come ’ Following his mastei Diodoius, who had 
alieacly Wlltteil a treatise T is Sicctpopa. deapias ku\ aXXTjyopias, 
Theocloie also was the author of a special dissertation against the 
allegoiists, % e , against Ongen and Ins followeis, which, however, 
has unfoitunately peiished The eompaiative fieedom of Theodore’s 
view of inspiration is also noteworthy He disci lmmates between 
historical, prophetical, and didactic writings, and in accoi dance with 
this distinction assumes varying degrees of mspuation Finally, 
he enteitamed very bold opinions about the canon and seveial of 
the books included, m it He esteemed veiy lightly the Solomonic 
waitings and the book of Job , Canticles he explained as a nuptial 
poem of Solomon’s, tlie book of Job appeared to him in many 
places hardly worthy of its subject, and he censmes the wntei 
sharply, Chiomcles, Ezra, and Neliemiah he entnely rejected? lie 
denied the accuiacy of the titles of the Psalms, and lefened the 
so called Messianic element almost mvanably to the kings of Isiael, 
he even cnticized the catholic epistles and l ejected tlie epistle of 
James His commentaues contain a gieat deal of learned matter, 
and his grammatico-historical observations aie still to some extent 
useful But, on tho other hand, his learning must not be over- 
estimated It falls behind that of Ongen, Eusebius, and Jerome, 
notwithstanding the superiority of Ins method It is specially 
noticeable that Theodoie troubled himself little about textual 
ciiticism He simply accepts the text of the LXX as that of 
revelation, and never manifests the slightest eiloit to contiol it by 
the ongmal oi by the Synac 

But in addition to his commentaues Theodore also wrote extensive 
*dogmatico-polemical woilcs, wlneli were destined to operate long 
after his death disastrously foi his fame. As a disciple ol Diodorus, 
Theodoie accepted the Nieene teaching on the doctune of the 
Trinity, but at the same time an claristology took up a position 
very closely appioaclnng that of Paul of Samosata Tlie violence 
of Ins opposition to his fellow countryman, Apollinans of Laodicea, 
perhaps the most acute and far-seeing theologian of the century, 
made it necessary for Theodore to formulate his chnstology with 
piocisxon (m fifteen hooks on the Incarnation — all lost except a few 
fragments — and m special tieatises against Apollinans) He held 
the Logos to have assumed a complete manhood, which had to pass 
through the stages of ethical development just as m the case of any 
other human being In this the Logos only snppoited tne man 
Christ Jesus, but was not essentially connected with him , the Logos 
dwelt m him (ivauceiv), hut any such thing as ’<=vwcns <pv<ruffj did not 
and could not exist, because the finite is not “ enpax mfimti,” and 
because any Uvoacris would have destroyed the reality of the human 
natiue The same sober and thoughtful way of looking at things, 
and the same tendency to give prominence to the moral element, 
which ehaiacteme the commentaues of Theodoie appear also m his 
dogmatic When, accoulmgly, the Festorian eontrovoisy broke 
out, his works also were dragged into the discussion At Ephesus, 
indeed, the memory of Theodore does not appear to have been 
attacked, 1 hut soon afterwards the assault began Manus MercatoT, 
Rabulas of Edessa, Cyril, and other monophysites brought the 
charge of heresy against his writings, and sought to counteiact 
their influence But it was not until moie than a centuiy after- 
wards that his fanatical adversaries succeeded — m spite of the 
strong opposition of the best theologians of the West — in obtaining 
from Justinian the condemnation of Ins woiks m the controversy 
of tho Tria Capitula, as it is called , this act of the emperor was con- 
firmed by the fifth oecumenical council, and Theodore’s name was 
accordingly deleted from the list of orthodox writers Fiom that 
day Theodore’s works ceased to he read within the Byzantine Church, 
and hence have been lost The Syrians, on the other hand, have 
always held m high esteem the memory of the great teaehei, and 
have even earned back their liturgy to his name The FTestonans 
possess, or possessed, a very large number of writings by him in 
Syriac translations 2 

Theodore took part also in the Pelagian controversy at the time 
when it raged m Palestine In the treatise, only paitially pre- 
served, 8 Tlpbs robs Ae70wrcts (pticrei feed o6 yv(&/xj) •jrruleiu <roi>s 


i A confession, however, drawn up by him was spoken of, see Hahn, Bibhoth. 
der Symbole. 2d ed , p 229 sq 
% See the catalogue m Assemani, Btbl Of , a! 1, p 3 sy 
* See Photina, MibUoth , c ,177 ; Meicator, p 339 sq , ed, B&luz 


avdponrovs, he shaiply controveits the doctune of original sin 
and Jerome its advocate In his view the theoiy of Augustine is 
“a new heresy,” “a malady”, he legarded it as a doctune which 
necessaiily led to dualism and Manidh seism The attitude thus taken 
by Theodoie is not sui prising, he more nearly takes up the giound 
of the old chuich doctune as set foitii m the apologists and m the 
great Greek fatheis of the 3d and 4th centuries The Pelagians 
duven fiom the East were received by him m Cilicia 

A brother of Theodoie, Polychromes by name, bishop of Apamea, 
also achieved fame as an exegete, and expounded the theology of 
the school of Antioch 4 

Lite) atvre — Migne, Pali ol , ser Gr , lxvl The Gi eek fragments of Theodore’s 
New Testament commentaries have been, collected by Fntzsehe (Theocl Mops, in 
iV T Comm , Tuun, 1847) Tlie commentaues on the Pauline epistles (Plfcia, 
Spic Solesm , 1 49 sq) has a been recognized by Jacobi < Ztschi / christl 
Wissensch , 1854) and Hart (Joui n Class and Sact Philol , IV , 1859, p 302 sq ), 
and edited by Jacobi {Halle Univet sity Pi ogi amm, 1S55 -60) They have also been 
edited very admirably by Swete ( Theocl Mops in Epp B Pauli Comm , i , ii , 
Cambndge, 1SS0-S2), along with the Greek fiagments and the fragments of the 
dogmatical writings . on tins edition, see Schurei, Thcol Lit Ztg , 1S80-82 Tlie 
commentary on tho Minor Prophets will be found m Mai s JTov Pati Bibhoth , 
ui 1854 (Wegnem, Beilin, 1834, Mai, Script Vet JVou Coll , vi , 1S32) See also 
fo.rchau, Theocl Mops Fragm Syriaca, Leipsic, 1SG9, anil Bathgen, “Dei Psalmen- 
commentai des Theocl v Mops m Sji Bearbeitung,” m Ztschi f AThche 
Wissensch , v 53 sq Extracts fiom the wutlngs of Theodoi e occui In the Catenas 
of Manus Meicatoi, m the Acta of the thud and fifth oecumenical councils, in 
Faeundus, Libeiatus, and Theodore s chief adveisarj, Leontius Bj zantmus 

The principal monograph on Theodoie, apart from the excellent prolegomena 
of Swete, is that of Kihn (Th v Mops u Jumhus Afric als Exegeten, Fieiburg, 
1880) On his impoitanee foi the lustoiy of dogma, see the gieat woiks of Bam 
and Dornei Upon the Antioch school in general, compare Munscher, Comment 
deSchola Antioch , Copenhagen, 1811, Hergeni other, Bie anttoch Schule, 1866, 
and Kiim, Die Bedeutung dei anttoch Schule , Elchsfadt, 1S6S Inteiaiy and 
biographical details will be found m Dupln, Tillemont, Cave, Fabuctus, Nona, 
Gamiei, Schiockh, Alzog, see also Fntzsclie, Be Theod Mops Vila et Scnptis , 
1836, Sieffeit, Theod Mops Vet Test Somie Intel pr Vrnd , Ratrsbon, 1827 , 
IClener, Symbol Lit ad Theod M pet tin , Gottingen, 1836, Specht, Theod v 
Mops u Theodoret, Munich, 1871 , Kihn in the Tub Quartalschr , 1879 , Nestle 
in TJieol Stud airs Wuitemb , n 210 sq , and Bat iff ol, “ Sur une Tiaduction Latin e 
do Tli de Mops in Ann de P/mos Chret , 1885 (A HA ) 

THEODORE, the name of two popes Theodore I , 
pope from November 642 till May 649, succeeded John 
IV He was the son of a bishop, and was born m Jeru- 
salem A zealous opponent of monothelitism, m the course 
of the piotracted controversy he m a Roman synod ex- 
communicated Pyrrhus, patriarch of Constantinople, and 
signed the document with ink mingled with consecrated 
wme Theodore II. had a pontificate of only twenty days 
(Nov -Dec 897). 

THEODORET, bishop of Cyrus, and an important 
writer m the domains of exegesis, dogmatic theology, 
church, history, and ascetic theology, was born m Antioch, 
Syria, about 390. At an early age he entered the cloister , 
and m 423 he became bishop of Cyrus, or Gyrrhus, a small 
city between Antioch and the Euphrates, where, except for 
a short period of exile, he spent all the rest of his life. 
The date of his death is uncertain, but it must have been 
at least six or seven years later than the council of Chal- 
cedon (451) Although thoroughly devoted to the ideals 
of monasticism, he discharged his episcopal duties with 
remarkable zeal and fidelity. He was diligent m the cure 
of souls, labouring hard and successfully for the conversion 
of the numerous Gnostic communities and other heretical 
sects which still maintained a footing within the diocese. 
He himself claims to have brought more than a thousand 
Marciomtes within the pale of the church, and to have 
destroyed many copies of the Diatessciron of Tatian, which 
were still m ecclesiastical use , and he also exerted himself 
to improve the diocese, which was at once large and poor, 
by building bridges and aqueducts, beautifying the town, 
and similar works 

As an exegete Theodoret belongs to the Antiochene school, of 
which Diodorus of Tarsus and Theodoie of Mopsuestia were the 
heads. He wa 3 not actually the peisonal disciple of either, but 
he adopted their methods, though without the consistency and 
boldness of the first-named His extant commentaries (those on 
Canticles, on the Prophets, on the book of Psalms, and on the 
Paulme epistles— the last the most valuable) are among the best 
performances of tho fathers of the church. They are brief, yet not 
wanting in that element of practical edification on which Chrysostom 
lays special weight as characteristic of the Antiochenes In addition, 
to these complete commentaues, we have fragments of some others 
(of that on Isaiah, for example), principally met with m eaten te 
There are also special elucidations of some difficult Scripture texts 
* See Bardenheuei, Polychromut, Fieiburg, 1879. 
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Theodoret’s chief importance is> as a dogmatic theologian, it 
having fallen to his lot to take part m the gieat monophysite- 
Nestonan controversy and to he the most considerable opponent 
of the views of Cyril and Dioscuius ol Alexandria For more than 
twenty years he maintained the struggle against ^ the Alexandrian 
dogmatic and its foimilhe (deorotcos, evtotrts ita.9' iirocrratriv, pla 
inrScrTacris, svaserts (pvo’iicfi, and tlio like), and taught that 111 the 
person of Christ we must stnctly distinguish two natrnes {hypo- 
stases), which are united indeed m one peison (jnosopon), but aie 
not amalgamated m essence For these yeais Ins history coincides 
with that of the Eastern Church from 430 to 451, and for this very 
reason it is impossible to sketch it even briefly here (see Hefele, Cone - 
gesch, , vol u ) The issue was not unfavourable to Theodoiet’ s 
cause, hut melancholy enough for Theodoiet himself the council 
of Chalcedon condemned monophysitisin indeed, hut he unhappily 
yielded to pressure so far as also to take part in pronouncing 
“anathema upon Nes tonus, and upon all who call not the Holy 
"Virgin. Mother of God, and who divide the one Son into two ” As 
Theodoret had previously been a constant defender of Nest onus, it 
was impossible for him to concur m this sentence upon his unfoi In- 
nate friend "With a clear conscience, and m point of fact he did not 
change his own dogmatic position It is distressing, theiefore, to 
find h i m m his subsequent Epitome classing Nestouus as a hetetic, 
and speaking of him with the utmost hostility Some of Theo- 
doret’s dogmatic works are no longer extant, of his five books 
Tlepl iva.v0pwT"f)treeas, for example, directed against Cyril aftei the 
council of Ephesus, we now possess fragments merely A good deal 
of what passes under his name has been wrongly attributed to him 
Certainly genuine are the refutation ("Avarpowr}} of Cyiil’s twelve 
avaBefiarurpol of Nestonas, and the '’Epavlerr-ris, or Ho\vftop<pos 
(written about 446), consisting of three dialogues, entitled lespect- 
lvely ’'Arpeirros, ’ Aervy^vros, and ’ Arr a. 0-r]s, m which the monophys- 
ltism of Cyril is opposed, and its Apollinarian character insisted on 
Among the apologetico-dogmatic woiks of Theodoiet must be 
reckoned his ten discourses Utpl irpovoias 

Theodoret gives a valuable exposition of his own dogmatic in 
the fifth book of his Alpenxrjs Kauopudias hrtrojnf, alieady referred 
to 1 This, the latest of his woiks m the domain of church his- 
tory (it was written after 451), is a souice of gieat though not of 
primary importance for the history of the old heiesies In spite 
of the investigations of Volkniar and Hilgenfeld, we are still some- 
what m the dark as to the authorities he used The chief un- 
certainty is as to whether he knew Justin’s Syntagma, and also as 
to whethei he had access to the JPhilosophumena. of Hippolytus in 
their complete form Besides this woik Theodoret has also left us 
a chuich history in five books, fiom 324 to 429, which was pub- 
lished shoitly before the council of Chalcedon The style is better 
than that of Socrates and Sozomen, as Photius has remark ed, but 
as a contribution to histoiy the work is mfenoi m impoitance 
I^is piobable that its author was acquainted with the laboiu's of 
Socrates , he appeals also to have used those of Plulostorgius the 
Anan, but not those of Sozomen Something indeed still remains 
to be cleared up as to the souices he employed, apait, however, 
from some documents he has preserved, relating to the Auan con- 
troversy, he does not contubute much that is not to he met with m 
Socrates He made a thoiough study of the waitings of Athanasius 
for the work As legal ds chronology he is not veiy trustworthy , 
on the other hand, his moderation towards opponents, not except- 
ing Gynl, deserves recognition The 'EKKtjvlk&v Bepwirevrucii 
■jraOripdrcov {Be Gurcmdis Grmcoium Afectiomhus ) — wiitten befoie 
438 — is of an historical and apologetic character, very largely 
indebted to Clement of Alexandiia and Eusebius , it arms at showing 
the advantages of Christianity as compared with Hellenism, and 
deals with the assaults of pagan adversaries The superiority of 
the Chustian faith both philosophically and ethically is set foitli, 
the chief stress being laid on monachism, with which heathen 
philosophy has nothing to compare Much piommence is also 
given to the cult of saints and martyrs 

On this side of his eliaiacter, however, Theodoret can best be 
studied in the thirty ascetic biogiaplnes of his $i\6deos iaropia 
This collection, which has been widely read, is a pendant to the 
Ei storm Zausiaca of Palladius and the monkish tales of Sozomen 
For the East it has had the same importance as the similar wntings 
of J erome, Sulpieius, Sevei us, an d Cassianus for the West. It shows 
that the “sobriety” of the Antiochene scholars can be predicated 
only of their exegesis , their style of piety was as exaggerated in its 
devotion to the ideals of monasticism as was that of their mono- 
physite opponents Indeed, one of the oldest leadeis of the school, 
Diodorus of Taisus, was himself among the strictest aseetics 

Nearly 200 letters of Theodoret have come down to us, partly m 
a separate collection, partly in the Acta of the councils, and partly 
m the Latin of Marius Mercator, they are of great value not only 

1 Boman Catholic writers vary greatly m their estimate of Theodoret’s 
ehristology and of his general oithodoxy On the latest essay on this 
subject, by Bertram, ( Theodoreti , Episcopi Qyrensis, Doctnna Chnsto- 
logxca, Hxldesheitn, 1883), see Tkeol Lit -Ziung, , 1883, 563 sq 


for the biogiaphy of the writer but also for the history of his 
diocese and of the church m general 

The edition of Sirmond (Paris, 1G42) tv as afterwaids completed toy Gamier 
(1GS4), who has also vvntten dissertations on the author’s woiks Schulze and 
Nosselfc published a new edition (6 vols, Halle, 1769-74) based on that of tlieir 
pi edecessors , a glossary was aftei wards added by Bauer The repnnfc will he 
found, in vols lvvx -lxxxiv of Migne, and considei ahle portions occur in Mansi 

Besides the eaihei labours of Tillemont, Ceilhei, Oudm, Du Pm, and Fahueius 
and Harless, see Schrockli, Kvt cliengesch , i ol xvm , Hefele, Cone -gesch , vol n , 
Richter, De Theodor elo Epp Paul Interprets, Leipsic, 1822, Bmdei, Etudes sur 
Theodoret, Geneva, 1844, fataudlin, Gesch u Lit del An chengesch , Hanovei , JS27 , 
jvilin. Die Bedeutung der antioch &chule, 1866, Diestel, Das A T in del chnstl 
An die, Jena, 1869, Specht, Theodor v Mopsvestxa u Theodoret v Cyrus, Munich, 
1871, Roos, De Theodor eto dementis et Eusebn Compilatoi e, Halle, 1883, Jeep, 
Quellenuntersuch z d gnech ICirchenhistonlei n, Beipsie, 1884, and Mollei, ait 
• Theodoret,” in Heizog-Plitt’s Realencyll , vol xv (A IIA ) 

THEODORIC, king of the Ostrogoths (c 454-526) 
Referring to the article Goths for a general statement of 
the position of this, the gieatest ruler that the Gothic 
nation produced, we add here some details of a more 
personal kind. Theodoric was born about the year 454, 
and was the son of Theudemir, one of three brothers 
who reigned over the East Goths, at that time settled 
m Pannoma The day of his birth coincided with the 
arrival of the news of a victory of his uncle Walamir over 
the sons of Attila The name of Theodonc’s mother was 
Erelieva, and she is called the concubine of Theudemir 
The Byzantine historians generally call him son of 
Walamir, apparently because the latter was the best 
known member of the royal fraternity At the age of 
seven he was sent as a hostage to the court of Constan- 
tinople, and there spent ten years of lus life, which doubt- 
less exercised a most important influence on his after 
career Shortly after his return to his father (about 471) 
he secretly, with a comitatus of 10,000 men, attacked the 
king of the Sarmatians, and wrested fiom him the import- 
ant city of Singidunum (Belgrade) In 473 Theudemir, 
now chief king of the Ostrogoths, invaded Mcesia and 
Macedonia, and obtained a permanent settlement for his 
people near Tliessalomca Theodoric took the chief part 
m this expedition, the result of which was to remove the 
Ostrogoths from the now barbarous Pannoma, and to settle 
them as “foedeiati” in the heart of the empire About 
47 4 Theudemir died, and for the fourteen following years 
Theodouc was chiefly engaged m a series of profitless 
wars, or rather plundering expeditions, partly against the 
emperor Zeno, but paitly against a rival Gothic chieftain, 
another Theodoric, son of Trianus 2 In 488 he set out 
at the head of liis people to win Italy from Odoacer 
There is no doubt that he had for this enterprise the 
sanction of the emperor, only too anxious to be rid of so 
troublesome a guest But the precise nature of the rela- 
tion which was to unite the two powers m the event of 
Theodonc’s success was, perhaps purposely, left vague 
Theodoric’s complete practical independence, combined 
with a great show of deference for the empire, reminds us 
somewhat of the relation of the old East India Company 
to the Mogul dynasty at Delhi, but the Ostrogoth" was 
sometimes actually at war with Ins imperial friend The 
invasion and conquest of Italy occupied more than four 
years (488—493). Theodoric, who marched round the 
head of the Venetian Gulf, had to fight a fierce battle with 
the Gepidse, probably m the valley of the Save At the 
Sontras (Isonzo) he found his passage barred by Odoacer, 
over whom he gained a complete vicLory (28th August 
489) A yet more decisive victory followed on the 30th 
September at Verona. Odoacer fled to Ravenna, and it 
seemed as if the conquest of Italy was complete. It was 
delayed, however, for three yeais by the treachery of 
Tufa, an officer who had deserted from the service of 
Odoacer, and of Frederic the Rugian, one of the com- 
panions of Theodoric, as well as by the intervention of the 
Burgundians on behalf of Odoacer A sally was made 

2 In one of the intervals of friendship with the emperor m 483 
Theodoric was made master of the household troops and in 484 consul 
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from Ravenna by the besieged king, who was defeated 
m a bloody battle m the Pine Wood At length (26th 
February 493) the long and severe blockade of Ravenna 
was ended by a capitulation, the terms of which Theodonc 
disgracefully violated by slaying Odoacer with his own 
hand (15th March 493) See Odoacer 

The thuty-three years’ reign of Theodonc was a time of 
unexampled happiness for Italy Unbroken peace reigned 
within her borders (with the exception of a trifling laid 
made by Byzantine corsairs on the coast of Apulia m 
508) The venality of the Roman officials and the turbul- 
ence of the Gothic nobles were sternly repressed Marshes 
were drained, harbours formed, the burden of the taxes 
lightened, and the state of agriculture so much improved 
that Italy, from a corn-importing, became a corn-exporting 
country. Moreover Theodonc, though adhering to the 
Arian creed of his forefathers, was during the greater part 
of his reign so conspicuously impartial in religious matters 
that a legend which afterwards became current represented 
him as actually putting to death a catholic deacon who 
had turned Arian m order to win his favour At the 
time of the contested papal election between Symmachus 
and Laurentius (496-502), Theodonc’s mediation was 
welcomed by both contending parties Unfortunately, at 
the very close of his reign (524), the emperor Justin’s 
persecution of the Anans led him into a policy of repri- 
sals He forced Pope John to undertake a mission to 
Constantinople to plead for toleration, and on his return 
threw him into prison, where he died Above all, he 
sullied his fame by the execution of Boetras and Sym- 
machus (see Boetius) It should be observed, however, 
that the motive for these acts of violence was probably 
political rather than religious, — -jealousy of intrigues with 
the imperial court rather than zeal on behalf of the Arian 
confession Theodoric’s death, which is said to have been 
hastened by remorse for the execution of Symmachus, 
occurred on 30th August 526. He was buried m the 
mausoleum which is still one of the marvels of Ravenna 
(q v ), and his grandson Athalanc, a boy of ten years, suc- 
ceeded him, under the regency of his mother Amalasuntha. 


Genealogy of Theodonc 


A flisfc \vifo=THEODOMO==Audefleda, 

oi a I 454-526 I sistei of Clovis, 
concubine king of the Flanks 


Ostiogotlio 
ijor Arevagm), 
mamed 
Alaiic II , 
king of the 
West Gotlis 

Amalario, 
king of the 
West Goths, 
d 531 


Theudegotho, 
mamed 
Sigismund, 
king of the 
Bui gundians 

Segeiic, 
mill dered 
by his 
fathei’s 
oi del s, 522 


Amatastthtti a — Euthanc, 

d 534 a descendant 

of the Amals 

Athalaric, Witigis = llATASCENinA=Germanii3 1 
d 534 I nephew of 

Justinian 


Germanus Postumus, 
put to death hy 
Phocas, 606 

Amala.fi ida, a full sistei of Theocloiic, marned Thiasamund, king of the 
Vandals, and was mothei, by an eailier mauiage, of Theodahad (d 536) 


Authorities — The authorities for the life of Theodonc aie very 
imperfect Jordanes, Procopius, and the curious fiagment known, 
as Anonymus Yalesu (printed at the end of Ammianus Maicellmus) 
are the chief direct souiees of narrative, hilt far the most impoitant 
mduect sourco is the Vanm (state-papers) of Cassiodorus, chief 
minister of Theodonc Malchus furnishes some intei estmg pai- 
ticulars as to his early life, and it is possible to extract a little 
information from the turgid panegyric of Ennodras Among 
German scholars Dahn ( JComge der Germanen, u , m., and iv ), 
Manso (Geschichte des Ostgotlnschen Reichs m Itaheri), and Sai tonus 
( Versuch iiber die JRegienmg der OstgotJien, &c. ) have done most to 
illustrate Theodoric’s principles of government The English reader 
may consult Gibbon’s Decline and Fall, chap xxxix., and Hodgkin’s 
Italy and her Invade? s,vo\ m., and Letters of Cassiodorus (T H ) 
THEODOSIA, or Kaffa, a seaport and district town 
of Russia, situated on the east coast of Crimea, 69 miles 
to the east-north-east of Simpheropol. Its roadstead, 


which lias a width of 18 miles and is never frozen, is well 
protected from east and west winds, and partly also from 
the south, but its depth is small, ranging from II to 14 
feet and reaching 35 feet only m the middle The want 
of railway communication with the interior prevents it 
from gaming the commercial importance it might otherwise 
have possessed, so that its population was only 10,800 m 
1881, — a low figure when compared with the 20,000 it 
had m 1672 and still more with the figure returned m last 
century Many remains of its former importance exist 
m the city and neighbourhood, the chief being a beauti- 
ful mosque — foimerly a Genoese cathedral — synagogues 
several centuries old, old towers with inscriptions, baths, 
and a palace of Shah-Ghirei m the suburbs Gardening is 
one of the leading industries , fishing, a few manufactures, 
agriculture, and tiade are also carried on. The foreign 
trade, which m 1830-40 reached an average of =£90,000 
for exports and £66,500 for imports, afterwards fell off, 
but it has experienced a revival in the course of the last 
15 years, the exports of corn, linseed, and wool having 
reached <£167,853 in 1884 The imports are insignificant 

Theodosia, a Milesian colony, was m Strabo’s day a flourishing 
seat of trade (especially m gram) with a haibour capable of accom- 
modating a hundied ships , but before Airxan’s time (e 325 A 3> ) 
it appears to have been destioyed Moie than a thousand years 
later (1263 to 1267) the Genoese established here their colony Kafa 
or Kefa, which grew rapidly up notwithstanding the rivalry of the 
Venetians It was foitified, and became the see of a bishop, as 
well as the chief centie for the Genoese colonies on the Black-Sea 
coasts. It xemained nearly independent until 1475, when it was 
taken by the Tuiks, but it continued to piospei under their lule, 
under the name of Kutchuk-Stambul, oi Kiyon-Stambul (Stambul 
of Cumea) The Russians took it m 1771, and annexed it m 
1774 Fiona that date it began to decay, and had only 3200 
inhabitants in. 1829, the emigration of the Crimean Tartars 
and the competition of Odessa being obstacles to its farther 
growth 

THEODOSIUS I, emperor of Rome, surnamed the 
Great, was the sou of Theodosius, Valentmian’s great 
general, who m 368—69 diove back the Piets and Scots 
from the Roman territories m Britain, and, after other 
successes on the Continent, was at last despatched to sup- 
press the revolt of Eirmus m Mauretania (372) Shortly 
after (37 6), the elder Theodosius, despite his great services, 
was put to death by order of Valens, probably through 
fear lest he should be the Theodosius or Theodore -whom 
the prophetic tripod indicated as the future emperor. 

The younger Theodosius was horn about the year 346 
He was a native of Spam, but the exact place of his birth 
is uncertain (Cauca m Galicia according to Idatrns and 
Zosimus, Itahca according to Marcellmus). Pacatus and 
Olaudian seem to claim for him at least a relationship 
to Trajan, of which, however, there is no satisfactory 
proof. He accompanied his father into Britain (368), 
and a little later distinguished himself by defeating the 
Sarmatians who had invaded Mcesia (374). On his 
father’s death he retired to his native place, where he 
lived quietly till after the great battle of Adnanople 
(August 9, 378), when Gratian summoned him to share 
the empire Theodosius was made Augustus at Sirmium, 
January 19, 379, and was assigned all the Eastern provinces, 
including Illyncum It was a time of great peril for the 
Roman state The Huns had just made their appearance 
on the western shores of the Black Sea, and, after over- 
throwing the great nation of the Ostrogoths, had driven the 
more southern Visigoths to take shelter within the empire. 
Valens had consented to receive them (376) on condition 
that they should deliver up their arms and surrender their 
children as hostages to be distributed throughout the 
cities of the East The latter half of the compact was 
enforced, but not the former , and the barbarians, left with- 
out any sustenance, began to plunder the open country 
After their great victory at Adnanople they reached the walls 
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of Constantinople, whence they were driven back by the 
valour of a band of Saracens Meanwhile the Ostrogoths, 
the Taifali, the Huns, and the Alans had all crossed the 
Danube to share the spoils of the empire , and it was 
against tins motley host that Theodosius had to contend 
He appears to have gained some successes even befoie his 
elevation to the empire (Theodore t, v. 5, 6), and shoitly 
after this retired to Thessalomca to organize his forces 
He breathed courage into what remained of the Homan 
army, and summoned the very mmeis to his standard 
But his chief reliance was placed in certain bodies of the 
Goths whom he had enrolled in his service These, under 
their royal leader Modares, gained at least one decisive 
victory, probably m the couise of 379 From theunchron- 
ological account of a later writer, Zosimus, to whom we 
owe almost all the details of Theodosius’s early campaigns, 
we may infer that m the course of this year or the next 
Fntigern and his Visigoths were giadually driven acioss 
the Danube, where they seem to have met with the Ostro- 
goths who had shared their fate For a time the umted 
nations turned their energy against the Western empire, till 
they foiced Gratian to giant them leave to settle m Pan- 
uoma and Mmsia Before setting out on their new journey 
they perhaps combined their forces to attack Athananc, 
who had repeated with his section of the Visigoths into 
the wilds beyond the Danube at the time of the Hunnish 
invasion Unable to withstand their onset, Athananc 
offered his services to Theodosius, and was received into 
Constantinople with every mark of favour, 11th Januaiy 
381. Fifteen days later he died, and was honoured by 
the emperor with a splendid funeial, while his followers 
faithfully discharged the duty of guarding the Danube 
In the two piecedmg years Thessaly and Macedonia 
had been swept by the barbanans On one occasion the 
emperor himself baiely escaped from their hands m a 
midnight attack which they had been induced to make by 
the sight of his blazing watch-fires , on another the united 
forces of the Ostrogoths and Visigoths crossed the Danube 
with the design of pillaging Greece In his efforts against 
the invaders Theodosius was ably seconded by his colleague 
Gratian, who despatched his Frankish officers Baudo and 
Arbogastes to drive the enemy out of Macedonia and 
Thessaly (380), and, while Theodosius lay sick at Thes- 
salomca, made such terms with them as the latter emperor 
was glad to accept on his recovery A little later, presum- 
ably towards the middle of 381, Promofcus, Theodosius’s 
lieutenant, inflicted a terrible defeat on a motley host that 
was attempting to cross the Danube. This was perhaps 
the decisive battle m the war and we read that on October 
3, 382, all the remaining Goths m the empire submitted 
to Theodosius Many of them appear to have entered the 
Homan army as “ foederati ”, and indeed, from the very 
commencement of his reign, Theodosius seems to have pur- 
sued a consistent policy of enrolling the Gothic warriors 
At times they accepted his gifts while meditating treachery 
in their hearts , and Eunapms has preserved the story of 
how Fravitta, the leader of the faithful party, slew with 
his own hands his dishonest colleague Errulf at a banquet 
iu the emperor’s own tent Zosimus has charged Theo- 
dosius with burdening the provinces with excessive duties 
for the purpose of maintaining a host of useless barbarian 
officers, while the common soldiers were left unpaid These 
barbarian troops, according to the same wnter, often 
treated the Homan citizens with the utmost indignity, and 
on more than one occasion provoked a retaliation for which 
the emperor refused to see any excuse They were not, 
however, all quartered m one place, hut received into the 
legions ; while others were sent to Egypt On the whole, 
it may be said that his policy of attaching the invaders 
to himself was the salvation of the empire , it was they 
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who bore the burnt of the battle of the Fngidus , and 
the knowledge of the emperor’s good faith towards the 
Teutonic auxiliaries m his service must have contributed 
largely to the defection of Eugemus’s army on the same 
occasion 

Iu 383 Theodosius created his eldest son Arcadius 
Augustus The same yeai saw the levolt of Maximus 
in Britain and the murder of Gratian (August 25, 383) 
For five years Theodosius consented to accept the usui- 
per as his colleague, but, when Maximus, flushed with 
success, attempted a few years later to make himself 
master of Italy, which, since the sudden death of Valen- 
tinian I (17th November 375), had been governed under 
the name of his young son Valentiman II , Theodosius 
advanced against the invader and overtluew him near 
Aquileia (28th July 388) This victory was followed by 
the murder of Maximus and his son Victor, after whose 
death Theodosius eonfeired upon Valentiman II all that 
pait of the empire which his father had held Theodosius 
is said to have been induced to take this campaign by lus 
love for Valentmian’s sister Galla, whom he now rnaiued 
Meanwhile there had been fiesh dangeis fiom the Goths 
In 386 anothei band of the Gioethingi oi Ostiogoths, 
attempting to cross the Danube, was cut off by Piomotus 
The same general, iu the course of the next two years, 
punished the baibarians who had deserted Theodosius at 
the beginning of the campaign against Maximus Such 
signal services as these, though coupled with the fact that 
he had saved the emperor’s life, did not prevent Promotus 
from falling a victim to the mtiigues of the favourite 
Bufinus, who is charged by Zosnnus with compassing the 
death of other noble men. If we may trust the evidence 
of the last-mentioned historian, fiom the end of the year 
388 Theodosius resigned himself to gluttony and volup- 
tuous living, from which he was only roused by the news 
that, m the Western empne, Aibogastes the Frank had 
slam tlie young emperor Valentiman and set up the 
grammarian Eugenius m his stead (3 5th May 392) 

Into the curious history of the short-lived pagan revival 
in. the Western empne theie is no need to entei here 
Zosimus assures us that the tears of Galla threw the 
whole court into confusion , but there can be little doubt 
that to a religious, if not superstitious, mind like that of 
Theodosius it nuglit well have seemed that he was fighting 
the battles of God, as he led his army of the cross against 
an enemy on whose standard shone the image of Hercules 
(Theodoret, v 24) His host consisted paitly of Homans 
and partly of barbarians. Timasius was leader of the 
former, hut under him was ranged the moie renowned 
Stiliclio ; the latter were led by Gamas the Goth and Saul 
the Alan The engagement was fought near the river 
Fngidus, some thirty-six miles distant from Aquileia. On 
the first day Theodosius’s barbarians, engaging with those 
of the hostile army, were almost destroyed, and the victory 
seemed to be with Eugenius After a night of prayer, 
towards cock-crow the emperor was cheered by a vision of 
St Philip and St John, who, mounted on white steeds, 
promised him success With the morning he received 
and accepted the offer of service on behalf of the enemy’s 
ambush, and once more advanced to the conflict But 
even so, the issue of the day was doubtful till, if we may 
trust the concurrent testimony of all the great contem- 
porary church historians, a sudden gust of wind blew back 
the enemy’s arrows on themselves This was the turning- 
point of the battle Eugenius was slam by the soldiers ; 
and two days later Arbogastes committed suicide (Sep- 
tember 5-9, 394) From the north-eastern parts of Italy 
Theodosius passed to Home, where he had his son Hononus 
proclaimed emperor under the guardianship of Stilicho 
Thence he retired to Milan, where he died of dropsy (17th 



259 


THEODOSIUS 


January 395), leaving the empire to be divided between 
bis two sons Hononus and Arcadius, — Hononus becoming 
emperor of Home and tbe West, Arcadius of Constan- 
tinople and tbe East, 

Important, however, as the leign of Theodosius was bom the 
political point of view, it is peihaps still more important from 
the theological According to Sozomen, his parents were "both 
orthodox Chustians, according to the cieed sanctioned by the 
council of Nicsea It was not, however, till his illness at Thes- 
salomca that the emperor leceived baptism at the hands of 
Bishop Ascholms, whereupon, says the same histonan, he issued a 
decree (February 380) m favour of the faith of St Peter and Pope 
Damasus of Borne This was to be tbe true catholic faith, the 
adherents of other creeds weie to be leckoned- as heretics and 
punished The gieat council of Constantinople, consisting of 150 
orthodox and 36 Macedonian bishops, met m the following year, 
confirmed the Nicene faith, ordeied the affaus of the various sees, 
and deelaied the bishop of Constantinople to rank next to the 
bishop of Borne The emperor cannot be acquitted of the mtolei- 
ance which marks edicts such as that depuvmg apostatizmg 
Clmstians of the right of bequest It w r as not till 389 or 390 that 
he issued ordeis for the destruction of the great idol of Seiapis at 
Alexandua Other edicts of an eailier or later date foibade the 
unorthodox to hold assemblies m the towns, enjoined the surrender 
of all churches to the catholic bishops, and overtluew the heathen 
temples “ throughout the whole woilu ” Duung the reign of Theo- 
dosius Gregoiy of Nazianzus w T as made bishop of Constantinople — 
an appointment winch he did not long retain In 383 Theodosius 
called a new council for the discussion of the true faith The 
orthodox, the Anans, the Eunomiaus, and the Macedonians all sent 
champions to maintain their special tenets before tbe emperor, who 
finally decided in favour of the oithodox paity He seems to have 
suffeied the Novatoans to hold assemblies m the city Perhaps 
the most remarkable incident m the life of Theodosius from a 
personal point of view is the incident of his submission to the 
reprimands of Ambiose, who dared to rebuke him and lefuse to 
admit him to the Loid’s Supper till he had done public penance for 
suffeung his Gothic auxiliaues to muidei the townsmen of Thessa- 
lomca (390) Equally praiseworthy is the generous pai don that the 
emperor, after much inteicession, granted to the seditious people of 
Antioch, who, out of anger at the glowing imposts, had beaten down 
the imperial statues of then city (387). When the Christians m 
the eastern pait of the empue destroyed a Jewish synagogue and a 
chm eh belonging to the Yalentnnans, Theodosius gave ordeis foi 
the offendeis to make i epaiation Such impartial conduct drewforth 
a remonstrance from Ambiose, who, wheie the interests of his cieed 
was concerned, could foiget the common principles of justice In 
a sermon preached before Theodosius he introduced the Deity Him- 
self holding an argument against Theodosius on the subject of 
his remissness, and the imperial penitent yielded to the eloquent 
bishop So pliant a disposition lendered him very dear to the 
saint, who availed himself of his influence to counteiact the effoits , 
of Symmachus and the Roman senate for the lestoration of the ' 
pagan rites at the altar of victoiy “I loved the man,” says St 
Ambrose, “ who, putting off his kingly lobes, mourned publicly in 
tbe chmch a sm to which the guile of otheis had exposed him, — an 
empeioi who thought it no shame to do an act of public penance 
tbat even private people would have blushed to perfoim ” The 
mspiied vision of the saint saw the deceased emperor leceived into 
heaven by his old colleague Gratian, while Maximus and Eugemus 
down m hell weie already experiencing how grievous a sm it is to 
take up aims against lawful pnnees (Ambiose, Be Olitu Theod ) 

Theodosius was twice named — (1) to Mha, Flacilla, the mother 
of Arcadius (377-408) and Hononus (384-423); (2) to Galla (d 
394), the daughter of Yalentiman I 

The chief authouties for the age of Theodosius are Ammiarras Marcelhnus, 
Zosimua, Eunai us, and the ecclesiastical lustoilans (Soeiates, Sozomen, Tbeo 
doiet) Much mfoimation may also he gleaned fiom the •vmfcings of St Ambiose, 
St Gregory of Nazianzus, Isldoie of Seville, and the orators Paeatus, labanius, 
Themistius Of modern authouties Tillemonb supplies an unrivalled collection 
of facts dilly collected from all contempoiaiy or neaily contemporary souices, 
he Is specially useful for Ins synopses of the Tbeodosian laws Clinton’s Fasti 
are the best guide for the clnonology of the peiiod It is hardly necessaiy to 
mention the brilliant account given by Gibbon, or, in later yeais, fiom the stand- 
point of Italian history by Mi Hodgkin (T A A ) 

THEODOSIUS II (401-450) succeeded Jus father Ar- 
cadius as emperor of the East in 408 During his minority 
the empire was ruled by the praetorian prefect Anthemius 
and Pulcheria, who became her brother’s guardian m 
414 Under his sister’s care the young emperor was 
brought up rather as a virtuoso than a prince The chief 
events of Theodosius’s reign are the wars with Persia m 
421 and 441, the council of Ephesus (434), and the inva- 
sion of the Huns under Attila (441-448) In 450 Theo- 
dosius was thrown from his horse while hunting, and re- 


ceived injuries from which he died He mamed Athenais, 
who on being baptized took the name of Eudocia. It 
was during his reign that the Codex Theodosianus , or 
collection of the constitutions of the Roman emperors, 
was formed The idea took birth as eaily as 425, but 
was only put into execution between 435 and 438 , m 
the latter year the Code was published 

THEODOSIUS III was the last of three emperors 
whose short reigns filled the interval between the death of 
Justinian II and the accession of Leo the Isaurian The 
emperor Anastasius had sent a fleet to frustrate the in- 
tended expedition of the Saracens from Alexandua against 
Constantinople On reaching Rhodes the troops rose 
against their leader, J ohn the Deacon, slew him, and, start- 
ing for Constantinople, landed at Adramyttium, where 
they made a collector of the taxes emperor by the title 
of Theodosius III The new emperor besieged Constan- 
tinople for six months befoie he took it , Anastasius 
resigned, and retired to a monastery, leaving his place to 
be filled by Theodosius III , who likewise resigned next 
year (717) m favour of Leo III. The closing years of 
Theodosius’s life were spent m a monasteiy. 

THEODOSIUS, of Tupolis, a Greek geometer and 
astronomer, three of whose works were contained m the 
collection of lesser writings named c O fUKpos aa-Tpovo- 
p.OVJJL6VO<3 (sc T07TOs), OT 'O jJUKpb<S dcTT)OOVO/XOS 1 PappUS Of 

Alexandria, at the commencement of the sixth book of his 
Hzvvayu>yr), speaks of this collection, the study of which is 
indispensable to any one who would master the science of 
astronomy (rov darpovop,ovp€vov tottov). These writings, 
which were highly esteemed in the school of Alexandria, 
were intermediate between the Elements of Euclid and 
the Almagest of Ptolemy, for the understanding of which, 
indeed, they formed an indispensable introduction Of 
the life of Theodosius nothing is known As to the 
time when he lived different opinions have been held, he 
being placed by some m the first century before and by 
others in the second century after the Christian era. The 
latter opinion is founded on an error of Suidas ( s v ), who 
on the one hand identifies the author of the three works 
referred to above with a sceptical philosophei of the same 
name who lived at the time of Trajan or later, and on the 
other hand distinguishes him from a native of Tnpolis 
who wrote a poem on spring It is now generally 
admitted that the subject of this article is the same as 
Theodosius the mathematician, who is mentioned by 
Strabo amongst the natives of Bithyma distinguished for 
their learning, and whose sons were also mathematicians, 
the same, too, as the inventor of a universal sun-dial 
( horologtum irpos ttolv kXCjjlo) of that name who is 
praised by Vitruvius {De Archxteciura, ix. 9). His date, 
therefore, could not have been later than the 1st century 
b c , he may, however, have lived m the preceding cen- 
tury, inasmuch as the names mentioned by Strabo m the 
passage referred to above are, as far as we know, arranged 
chronologically, and Theodosius immediately follows Hip- 
parchus, who made astronomical observations between 161 
and 126 b c., and precedes Asclepiades the physician, who 
lived at Rome at the beginning of the 1st century B.o. 

The statement that he was “ of Tripolis ” is made, not 
on the authority of Suidas, as has been erroneously said, 
but because he is so described m the title of his principal 
work. It is probable, therefore, that he was a native of 

1 Tins collection contained the following books , — {t Theodosu. Txi- 
politaB Sphaancontm libn m , Euclidis Data, Optica, Catqptrzca, ac 
Phenomena , Theodosu Tnpolitaa Be Habitcctiombus et NoctitMs ac 
Diebus libn li. , Autolyci Pitanaji De Spheera Mota, et libn u. De 
Ortu atque Occam Stellarwm InerranUum , Anstarchi Samn Be 
Magmtudimbus ac Xhstantws Sohs ac Inmsc , Hypsielis Alexandrmi 
'Ayacpoputbs sive Be Ascensiombus , Menelai Sphtencorum libn in.” 
— Fabricrus, Bibliotheca Oreeca, ed. Harks, it, p, 16. 
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Bithynia, and resided at Tripolis, -where he wrote Ins work. 
Tripolis is generally taken to be the city of that name on 
the Phoenician coast, but it may have been a town of tbe 
same name in Lydia, on the Meander 

His chief work — ^(paipwd, m tlnee books — tieats of the piopeities 
of the spheie and its sections, with the object of establishing the 
geometrical punciples of sphencal astionomy This woik, winch 
is classical, is distinguished for the order and clearness of the 
exposition as well as for the Tigour of its proofs, and has ever since 
formed the basis on which the subject ot spherical geometry has 
been treated It does not contain any trace of sphencal tngono- 
metry, winch, on the other hand, was the special subject ot the 
work having the same title, and included m the same collection, of 
hlenelaus of Alexandria, who lived at the end of the 1st centniy 
Montucla suspected that a great pait of the three books of 
Theodosius must have been known befoie his time, and that he 
merely did with respect to this branch of geometry what Euclid 
had done with the elements, namely, he collected and meoipoiated 
m his work the diffeient propositions found before his time by 
astronomers and geometers This conjecture of Montucla has been 
confirmed by A Nokk (Ueber die Sphanl des Theodosius, Kails- 
ruhe, 1847), by Heiberg (LitUrai geschibhthcJie Studien ubei Eiihlid, 
pp. 43 sq , Leipsic, 1882), and by Hultsch, fiom whose researches, and 
especially owing to the publication by the last of the editio prmceps 
of Autolycus, it is now quite ceitam that as eaily as the middle of 
the 4th century B o theie existed a Gieek text-book on Sphei ics 
which, m its essential contents, scarcely deviated fiom the three 
books of Theodosius He must theiefore be regarded as xneiely 
the editor, or at most the elaborator and expounder, of a doctrine 
which existed some centimes before him 
The Spherics of Theodosius vas translated into Arabic at the beginning of tbe 
10th century, and fiom the Aiabio into Lmu in the 12th century by Plato of 
Tivoli (Tiburtmus) Tins ti anslation was published m 1518 at Venice, but was 
found so faulty by J Voegelmus that he published a new Latin veision, togethei 
with additions from the Atatuan commentatois, Vienna, 1529, 4to, othei Latin 
translations weie published by F Marnoly eus, Messina, 1558, fol , by C. Clavius, 
Rome, 1386, 4to, and by Bairow under the title, Theodosil Sphxrica, Methodo 
Nova Jllustj ata et Succinate Demonsti ala, London, 1675, 4to The Gieek text was 
fiist published, and uitli it a Latin translation, by J Pena, Paris, 1558, 4to , it 
has been edited since by Joseph Hunt, Oxford, 1707, and by E Nizze, Berlin, 
1S52, but these two editions are founded on that of Pena Theie is also a Geiman 
tianslation by Nizze, Stralsund, 1826 His two editions aie accompanied with 
valuable notes and an appendix containing additions fiom Voegelmus and otheis 
The two other woiks of Theodosius which have come down to us have not as 
yet been published m the ongmal The piopositions, without demonsti ations, m 
the work Kept yiit-puv Kaimnriov (On Lays and Mghts),m two hooks, weie given 
by Easypodlus, in Greek and Latin, m his Sphsericse Locti mjs Propositions, 
Strashurg, 1572, 8vo A Latin version of the complete work, with ancient scholia 
and figuies, was given by Joseph Auna, Rome, 1591, 4to Pappus lias given 
a pretty full continental y on the first book of this woik of Theodosius His woik 
irepi oua jeretov (On Habitations ) also was published by- Auna, Rome, 1588 It 
gives an account of how, foi every inhabitant of the earth fiom the egu&toi to the 
pole, the st airy fiimament piesents itself in the couise of a yeai The pioposi- 
tions m it weie also given by Dasjpodius m his woik mentioned above 

THEOGNIS of Megara was one of the early Greek 
elegiac poets j he probably flourished about the middle of 
the 6th century bo We derive our knowledge of his life 
from the poems that bear his name After the fall of 
Theagenes, who had made himself tyrant of Megara about 
625, the usual struggles between oligarchy and demociacy 
ensued Tbeognis was a violent partisan of the oligarch- 
ical faction m his native town, and wrote elegies m 
which he gave expression to the emotions loused m him 
by the varying phases of the struggle. He appears on one 
occasion to have lost his property (verse 345) and been 
driven into exile : perhaps it was then that he visited 
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Sicily, Euboea, and Sparta (783 sq ) In the end — if we 
may trust 1123 sq — he returned to Megara, and lived, at 
least for a time, m something like prosperity The date 
of his death is unknown The verses handed down to us 
under the name of Theognis amount m all to 1389 Not 
a few of them are ascribed on the evidence of the ancients 
to Tyrtaeus, Mimnemus, and Solon , modern criticism has 
made it probable that two of tbe longer elegies are from 
tbe hand of Evenus (467 -496 and 667-686), other 
fragments are demonstrably later than Theognis. It is 
now generally admitted that the Tkeogmdea were put 
together long after Theognis — possibly even as late as the 
4th century b c — by some compiler who wished to provide 
a good collection of moral maxims for educational pur- 
poses To separate the genuine fragments of Theognis 
from those which were ascribed to him by the reverence of 
a later age is a hopeless task. 

The collection is divided into two books Tlie first, which is 
addressed to a youth called Cyrnus, or Polypeedes, opens with a 
spirited invocation of Apollo and Artemis, along with the Muses 
and the Giaces (vv 1-18) , then follows a passage which has been 
much discussed m connexion with the eaily history of writing, 
lecommendmg Cyinns to set a seal upon the authoi’s veises, to 
prevent foigeis from passing ofl spurious lines under his name (see 
Jevons, Hist of OieeTc Lit , p 46) With veise 27 begins a senes 
of counsels to Cyrnus On the whole they are remaikable neither 
for loftiness of tone nor for poetic elevation Cyrnus is counselled 
to avoid “the bad” and frequent the society of “ the good” men — 
the teims “good” and “bad” being used to denote anstociats 
and democrats, just as KtiKbs Kay adds meant an oligarch m the latei 
days of the Peloponnesian War Sometimes the violence of party 
feeling leads Theognis beyond all bounds, as when he piays that 
he may “dunk the black blood” of his opponents (349, cf 337- 
339 and 361) One staking feature in these elegies is the continual 
refrain about the evils of poverty “ To avoid poveity one should 
even throw oneself into the vasty deep, or from the beetling rooks ” 
(175-176 , cf 266 sq , 351 sq , and 649 sq ) Elsowheie the poet 
zepioaches JZeus with allowing evil men to piospei, and afflicting 
the good (373 sq ) , he also complains that the punishment due 
to wicked men often falls upon their sons (731 sq ) A pleasing 
feature is the high value which is placed upon friendship one is 
not to pait with a friend lightly, or upon some slight occasion of 
displeasure (323 sq ) At the same time no one knows better than 
Theognis how quickly fi lends fail one m adveisity (299-300) Life 
has on the whole few chaims for our poet “the best thing foi 
man is not to be born or look upon the rays of the swift sun , onco 
born it is best for hun to pass as soon as possible the gates of death, 
and lie with a great bail ow of earth above him” (425-429) The 
prevailingly sad tone of the elegies is occasionally broken by a 
convivial note “It is shameful,” says the poet, “to be diunk 
when others aie sober, oi sober when otheis are diunk” (626- 
627), “among the upioanous I am very upioanous, but among 
the proper I am the piopeiest of men ” (313-314) The only elegy 
which possesses any considerable poetic meat m tbe first book is 
that in which Theognis predicts immortality for his young friend 
thiough the fame awaitmg his own poems The second book 
(1231-1389) consists of a numbei of amatory elegies addressed to 
some young friend of the author’s. In vigour and harmony of 
verification they are on the whole superior to the first book , but 
most if not all of them are probably spurious 

Beigte, Poetm Lyrict Or sect, n 117-236, Leipsic, 1882 
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T HE word theology comes from a heathen source — 
from the Greek classics In the Republic of Plato 
and the Metaphysics of Aristotle it occurs, and in its 
etymological meaning of “ discourse or doctnne con- 
cerning Deity and Divine things ” — hoy os crept rov 6eov 
koX crept t£>v Qerfnv Men who wrote about the gods and 
their doings, or who speculated about the Divine in the 
origination and operations of nature — men like Homer, 
Hesiod, Pherecydes, and Thales, — were called Oeokoyot 
But there could, of course, be no theological science based 
on the popular religion of Greece Theology was only to 
be found among the Greeks m the form of philosophical 
speculation Through St Augustine we know that Yarro, 
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“the most learned of the Romans,” distinguished three 
kinds of theology, — the first mythical or fabulous, the 
second physical or natural, and the thud civil or popular 
The mythical theology he censured as containing many 
things contrary to the dignity and nature of immortal 
beings, the natural theology he described as that which is 
true but beyond the capacity of the vulgar, the civil 
theology he considered to be that which it was good for 
the citizens to believe — the received religion of Rome. 
The general attitude of the Greek and Roman mind to 
religion was unfavourable to the cultivation of theology. 
Religion being dissociated m thought from truth could 
not give rise to science * 
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an the The words theology and theologian do not occur m 
fathers , Scripture, but it was inevitable that they should be trans- 
planted into Christian soil ©eo'Aoyos is found, as a Y R 
m the inscription of the Apocalypse — the Revelation of 
John “the Divine,” “the theologian,” — and almost certainly 
refers to his maintaining the Divinity of the Logos — ttjv 
tov Xoyov 6 z6t7)t a , — that the Aoyos is 9eo<s In the 3d and 
4th centuries a theologian usually meant one who distin- 
guished himself m defending the personality and Divinity 
of the Logos It was on this ground that Athanasius and 
Gregory Nazianzen were honoured with the distinctive 
appellation of “ theologians ” The term theology has not 
yet lost its early signification of “doctune concerning 
God,” although a much wider meaning is more common 
Theology m its ordinary general acceptation includes, as 
one of its divisions, theology understood as the tieatment 
of the problems which dnectly refer to the being, attubutes, 
m the and works of God The Introductio ad Theologiam , and a 
Middle i a ter form of it, the Theologia Christiana, composed by 
Ages J Abelard m the 12th century, first gave currency to an 
acceptation of the word inclusive of all religious truth or 
belief Among later scholastics the common designation 
for a general compendium of religious doctrine was Simima 
Theologian Of such Summse among the most celebrated 
and characteristic are those of Alexander Hales, Albertus 
Magnus, and Thomas Aquinas. The mediaeval mystics 
deemed the essence of theology to be the immediate 
intuition of God, who, being once m contact with the soul, 
reveals to it the truth of all the principles of faith, and 
gives it at the same time spiritual peace and happiness 
at and This view led to a use of the word which was pievalent 
after the among the Reformers and their immediate successors, — a 
mation su ^J eotlve application which identified it with what was 
characteristic of the mind of a true theologian, an enlight- 
ened and experienced homo renatus In this sense it was 
a living practical acquaintance with the revelation of grace 
and truth made by God to man, a “ habitus practicus,” a 
“ sapientia eminens practica,” as it was called With it, 
however, these earlier Protestant divines generally con- 
joined that objective application of the term which was 
current in later scholasticism, and this at length wholly 
displaced the subjective acceptation , m other words, 
theology came to signify, not knowledge of a certain kind 
as inherent m the mind and operative in the life of the 
individual, but knowledge m itself, a body of systematized 
truth, a science Theology, thus understood, may be 
viewed, discussed, and applied m a variety of ways, so as 
to give rise to certain kinds or species of theology In 
the 17th century the necessity for specialization of this 
sort began, from the operation of several causes, to be 
widely and strongly felt, and it became usual for divines 
to indicate by the titles of their theological systems the 
point of view and mode of treatment adopted An adjec- 
tive added to the term “theologia” served their purpose 
Of adjectives thus employed in the 17th and early part of 
the 18th century, the following may be mentioned as either 
frequently used or of some intrinsic interest. — theoretica, 

■ practica, didactica, elenctica, polemica, irenxca, pacifica, 
positiva, comparativa, dogmatica, theoretico-practica, didac- 
tico-elenctica, &c. 

The extension given to the signification of the term 
theology was for a very lengthened period almost univer- 
sally restricted to the knowledge derivable from the Scrip- 
tures, the systematic exhibition of revealed truth, the 
science of Christian faith and life It is still thus, per- 
haps, that the word is most commonly understood Two 
things, however, have naturally suggested the employment 
Natural of it in a wider manner. First, there was the rise and 
theo- development of a theology not based on revelation, — the 
lo gy- nse an( j development of what is called natural theology. 
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The Greeks and Romans could not distinguish between 
nature and levelation, reason and faith, because ignorant 
of revelation and faith m their distinctive Christian sense 
In the patristic and scholastic ages of the church, and for 
some time after the Reformation, men weie not m general 
prepared to admit that there was a knowledge of God and 
of His attributes and of His relations to the world which 
might be the object of a science distinct from and inde- 
pendent of levelation. Yet the most learned and thought- 
ful even of the scholastic divines recognized m some 
measure that such was the case, and could hardly, indeed, 
do otherwise after they had become acquainted with the 
contributions which Greek, Jewish, and Arabian philo- 
sophers had made to the defence and elaboration of the 
doctrine concerning God. The separation of natural and 
levealed theology was virtually the work of the scholastics. 

The Theologia Naturalis sive Liber Creatmammi of the 
Spanish physician, Raymond de Sebonde, who taught 
theology m the university of Toulouse during the earlier 
part of the 15 th century, was, perhaps, the first work 
which, proceeding on the principle that God has given us 
two books, the book of nature and the book of Scripture, 
confined itself to the interpretation of the former, merely 
indicating the mutual relations of natural and revealed 
religion A conviction of the truth of the distinction 
which he so clearly apprehended gradually spread , more 
and moie importance came to be attached to it The 
deists proceeded on it, and tried to exalt natural theology 
at the expense of all theology piofessedly based on revela- 
tion, by representing the former as the truth of which the 
latter was the perversion. The wisest of their opponents, 
and thoughtful Christian writers m general — the adhe- 
rents of the moderate and rational theology of the 17th 
and 18th centuries — strove, on the other hand, to show 
that natural theology was presupposed by revelation and 
should carry the mind onwards to the acceptance of reve- 
lation. Thus natural theology came into reputation, not- 
withstanding the opposition of those who have denied its 
existence and contended that the reason of itself can teach 
us absolutely nothing about God or our duties towards 
Him The recognition of natural theology contributed to Compa- 
awaken an interest m the various religions of the world, ratwe 
and thus led to the second circumstance referred to, tieol °gy. 
namely, the rise of what may be called comparative theo- 
logy, although it has hitherto been more generally 
designated the science of religions It can be shown to 
have originated m the attempts made to prove that the 
principles of natural theology were to be found in all 
religions In Bishop Steuco of Kisami’s De Perenni 
Philosophia, published m 1540, and m Lord Herbert of 
Cherbnry’s De Religione Gentilmm, published m 1663, we 
have two of the earliest and most characteristic attempts 
of the kind From that time to the piesent the study of 
religions has proceeded at vaiying rates of progress, but 
without interruption Important results have been ob- 
tained, and especially this result, the ascertainment, to the 
satisfaction of all competent judges, of a right method of 
investigation, — the establishment, as the true mode of 
study, of the comparative method As we have a right to 
speak of comparative anatomy and comparative philology, 
so have we a right to speak of comparative theology 
The inference fiom the preceding remarks is obvious If 
there be a natural theology and a comparative theology, 
it is a mistake to identify theology per se with Christian 
theology The word Christian is, m this case, a real and 
great restriction of the signification of the word theology, 
and Christian theology is not the only kind of theology. 

The proper procedure is to give to theology a general and 
comprehensive meaning, which can be limited and specialized, 
when requisite, by adjectives like “natural” or “Christian ” 
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Is theo- What, then, is the general signification which we should 
logy the g lve the term ? There is room for difference of opinion, 
crfreU- an< * es P eciall y as to whether God or religion should be 
gionor regarded as the object of the science Is theology the 
the doc- science which treats of God? or is it the science which 
time of treats of religion ? The latter view is now, perhaps, the 
God more current In addition to intrinsic reasons, the critical 
and sceptical spirit of the time is m its favour Many 
speak of theology as a science of religion because they 
disbelieve that there is any knowledge of God to be at- 
tained Dr Martineau, m his lecture on Ideal Substitutes 
for God, protests against this tendency, and contends that 
the older view of theology, as the doctrine or rational 
apprehension of God, ought not to be abandoned, seeing 
that the new “science of religions/' i e , “the systematic 
knowledge of what men have believed and felt on things 
sacred to them,” can be no proper substitute for the old 
“ theology ” We may admit, however, that the protest 
is essentially true, — that a knowledge of man’s religious 
opinions, emotions, and actions can never supply the place 
of a knowledge of God, that, when from religion its objec- 
tive basis, the reality and apprehensibility of God, is taken 
away, the study of it can have merely the psychological 
interest which belongs to mental disease and illusions, — 
and yet prefer the definition of theology as “ the science of 
religion " to its definition as “ the doctrine of God.” The 
latter seems much too narrow Even Christian dogmatics 
is about as much occupied with man as with God The 
doctrines of sm and of the church, for example, are 
not doctrines regarding God. Then, although the new 
“science of religions” is not a substitute for the old 
“ theology,” it is still a science, or at least a very interest- 
ing and important branch of knowledge, which yet cannot 
be bi ought under the definition of theology approved by 
Dr Martineau, — the definition immediately yielded by the 
etymology of the term The science of religion is a very 
different thing from the “ science of religions ” It is far 
more comprehensive The “ science of religions ” is but 
one of the latest offshoots of the science of religion , the 
old theology is its mam trank or stem. Theology, when 
viewed as the science of religion, has not to do merely 
with the religious consciousness and its states. It must 
aim at the complete comprehension of religion, and, unless 
religion be a delusion and disease, this can never be 
attained by treating religion merely as a subjective or 
psychological process to which there are no corresponding 
objective realities manifested either through nature or 
revelation We have no right to assume that it is thus 
without a real and rational foundation in fact , on the 
contrary, we are bound to inquire whether it has external 
grounds and real objects or not, and, if it have them, what 
they are. We must endeavour to ascertain and expound 
its objective grounds as well as its subjective contents 
Thus the definition of theology as the science of religion 
in no way excludes what is implied m the definition of it 
as the science conversant about God and Divine things 
It includes more than the latter definition, but does not 
exclude anything contained therein 
Objec. The definition of theology as the science of religion has 
EoS keen objected to by Dr Charles Hodge on two grounds - 1 — 
mer defi- ^at the word religion is ambiguous, having both an 
mtion objective sense and a subjective sense, and that its ety- 

met mology is doubtful , and, second, that to define theology 

as the science of religion “makes theology entirely inde- 
pendent of the Bible. For, as moral philosophy is the 
analysis of pur moral nature and the conclusions to which 
that analysis leads, so theology becomes the analysis of 
our religious consciousness together with the truths which 
that analysis evolves.” As to the first objection, the word 
1 Systematic Theology , vol. 1 . pp, 20-21. 


religion has, it is true, more significations than one, and 
consequently may be ambiguously used, but m point of 
fact it is not so used m the definition in question, m which 
religion is understood m its generic meaning, and as 
inclusive both of subjective and of objective religion 
Theology has to treat of both, and if it treat of them 
aright it will not confound them “The etymology of 
the word religion is doubtful.” Yery tiue But is no 
word to be employed in a definition if its etymology be 
doubtful? That would be an extremely hard law In 
definition we have only to do with the actual meaning of 
terms, we have nothing to do with then origin or history. 

As to the second objection, it has to be remarked that the 
definition does not make theology entirely independent of 
the Bible It does not make Biblical theology m any 
degiee independent of the Bible It does not imply tbat 
the Bible is not the sole perfect standard by which truth 
and error, health and disease, are to be separated m the 
religious consciousness of individuals and the religious 
history of the race It only implies that all religious 
phenomena whatever are to be studied by the theologian, 
just as moral philosophy cannot leave any moral pheno- 
mena unstudied Moral philosophy, m treating of vice 
as well as of virtue, does not thereby equalize vice and 
virtue , and no more does comparative theology, when it 
treats both of Christianity and heathendom, assume that 
the former has no superiority over the latter. It is merely 
a part of the task of moral philosophy to analyse the moral 
consciousness, it is an equally essential pait thereof to 
inquire into the foundation of rectitude, and to determine 
objective moral distinctions and relations In like manner 
theology has much more to do than meiely to analyse the 
religious consciousness , it has also to treat of the grounds 
and objects of religion If some reduce it to a mere 
analysis of the religious consciousness, and overlook or 
deny that there is an objective religious revelation in 
nature and Scriptuie as well as a religious susceptibility 
m the mind of man, this is no logical consequence of the 
statement that theology is the science of religion There 
needs, perhaps, no other proof that the definition to which 
Dr Hodge objects is of some use than to consider for a 
moment his own definition “Theology is the science 
concerned with the facts and the pimciples of the Bible ” 

Is theology, then, not concerned with the facts and prin- 
ciples of the physical world, the human mind, and history, 
so far as these are disclosures of God’s nature and ways \ 

How can theology start from the Bible when it needs to be 
proved that there is a revelation from God in the Bible ? 

And bow can this be proved unless it is known from other 
sources than the Bible that there is a God ? If there be 
such sources, theology must have to do with them , it can 
have no right to neglect anything by which God may be 
known or by which light may be thrown on the relations 
between God and man. It is a service to theology so to 
define it as to leave no room for asserting that it is only 
conversant with the Bible. 

Theology, then, is the science of religion What does Relation 
this .definition imply as to the relation of theology to of tlieo- 
religion 1 It implies, first, that theology presupposes and ■ logy to 
is preceded by religion. This is but an instance of the reIl S 10n * 
general truth that experience must precede science, and 
that science must be founded on experience. The im. 
plicit use of principles is always prior to their explicit 
development Speech is a great deal older than gram- 
mar , men reasoned long before Aristotle taught them how 
they reasoned ; and just as there must be speech before 
grammar, and reasoning before logic, so must there be 
religion before theology Secondly, that theology is the 
science of religion implies that theology must not only 
succeed religion, but must evolve out of it a system of 
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truths entitled to be called a science Science is know- 
ledge m its completest, highest, and purest form Theo- 
logy, therefore, by claiming to be the science of religion, 
professes to be the exhibition of religious facts and pun- 
ciples m their most geneial and precise shape, m their 
internal relationship to one another, m their organic unity 
and systematic independence The punciples of causality 
and of unity m the human mind impel it to seek law and 
order, explanation and connexion, as legaids the pheno- 
mena of religion no less than any other species of pheno- 
mena , they impel it, m other -words, to perfect its know- 
ledge of these phenomena, and can allow it no rest until it 
has attained to the system and science of them Theology 
is the scientific system of them, and as such is a necessity 
to the thoughtful religious mind It is no accident that 
m every age and nation thoughtful men have reflected on 
their religious convictions, and sought to trace them to 
their grounds, and to haimonize and systematize them, 
or that the Christian church has anxiously studied and 
debated for centuries problems concerning God, Christ, 
sm, salvation, &c , — no accident, hut the necessary conse- 
quence of those fixed laws of human natuie by which man 
ever seeks, once that his intellect has been truly awakened, 
to define and complete his knowledge Conscious that his 
religious expei lence, however vivid, involves much which 
requires to be cleared up , perceiving that the leligious 
history of lus race presents many apparently contradictory 
facts, many perplexing problems , aware that the Bible is 
no more a system of theology than nature is a system of 
mechanics or chemistry, — man cannot, asaiational being, 
do otherwise than endeavour by the investigation of the 
whole phenomena of the case to verify, analyse, combine, 
and co-ordinate his notions as to spiritual things, so as to 
work them ‘up into a comprehensive, consistent, firmly 
established, adequately certified, naturally organized whole, 
a scientific system 

But how may man hope to succeed in his efforts to 
aruve at a scientific understanding of his religious beliefs, 
feelings, and practices ? How may he educe and elaborate 
from the phenomena of religion a system of theology 
entitled to be called science? Only, it is obvious, by 
following a truly scientific method What then is a truly 
scientific method in theology 1 And what is implied in 
following it? To these questions a comprehensive, al- 
though necessarily brief, answer must now be given 
Scientific A right method m theology, as in all other sciences, is 
such a use of reason on appropriate facts as will best attain 
jLy 50 ' truth It implies, therefore, as an essential condition, a 
° right relation of reason to religious truth or fact, and to 
the evidence for it What the nght relation is may, 
perhaps, be defined with substantial accuracy m * the 
Religious following propositions (1) Religious truth, like all other 
tmth truth, is “ above reason ” m the sense of being not created 
above by but manifested to reason, but is not “ above reason ” 
reason, m any special sense which withdraws it from the cogniz- 
ance of reason. The truths of all science are the dis- 
coveries but not the creations of science, and they have 
been discovered because they existed, because they are the 
equivalents of a reality which is independent of science 
In regard alike to mathematical, physical, mental, and 
religious truth, reason has only power to seek it, and to 
find or to miss it , it has no power to make it or right 
over it, but must accept it as something presented or given 
to it, and to which it is bound to do homage and yield 
submission, In this sense all truth is above reason and 
revealed to reason. In this sense reason stands to re- 
ligious truth m the same relation as to physical truth, and 
to Christian truth m the same relation as to the truth 
in natural religion. Reason is simply the instrument or 
faculty of apprehending the truth manifested or revealed 
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j to it, and it can m no case apprehend truth without the 
aid of the appropriate manifestation or revelation. Unless 
Christ had lived and taught, reason could never have 
known His character and doctrine , but no more could it 
have known Dante and his Divma Commedia , Shakespeare 
and his creations, Napoleon and his achievements, unless 
these men had appeared m the world and accomplished in 
it their work Without Christ the truth m Christ could 
not be known, but, Christ being given, that truth comes 
under the cognizance of reason, ceases to be in any special 
sense above reason, and affords to reason material for 
science By tiuths above reason are sometimes meant 
truths which cannot be fully apprehended by reason. 

Such truths aie, however, m no way peculiar to religion. 

In all regions and directions reason finds that its range of 
vision is limited, and that its knowledge and science are 
bounded by nescience and mystery Tiuths of special 
revelation are sometimes represented as above reason m 
the sense that reason can have no other evidence for them 
than that of testimony and external authority But what 
truths of Scripture have thus beeu revealed to reveal no- 
thing, and are thus devoid of intrinsic light, of natural 
affinity to leason, of self-evidencing power ^ If there be 
any such, it must be admitted that they cannot in them- 
selves fall within the province of science, although the 
testimony and assent to them may. Where reason stops 
science must end. (2) Reason in its investigation of Reason 
religion must be completely free, i e , subject to no other “u&t be 
laws than those which are inherent in its own constitution free 
In regard to most sciences there is no need to insist that 
the method of science is one in which reason is free, 
because all who occupy themselves with these sciences 
acknowledge it. But m regard to theology it is other- 
wise. All who call themselves theologians are by no 
means disposed to admit that reason, m its search for 
religious truth and m its efforts to construct theological 
science, must be absolutely free ; on the contrary, many of 
them hold that the church oi the Bible, tradition or the 
common sense of humanity, must be allowed to have a 
co-ordinate or even superior jurisdiction. The proposition 
laid down implies that, if any view of this kind be tiue, 
theology is essentially different from science, and it is vain 
to speak of scientific method m theology, It implies that 
all claims to leligious authority must be based on and con- 
formed to reason, and that all the deliverances of every 
professedly religious authority must be submitted without 
reserve or restriction to the reason of the theologian before 
he can make a scientific use of them This leads us to 
another proposition (3) The only ascertainable limits of Reason 
reason m the investigation of religious truth, as of other ! lnu ^ ei 
truth, are those which are inherent m its own constitution, s 
and m the search of religious truth, as of all other truth, laws 
reason ought to go as far as it can go without violation of 
the laws of its own constitution. Reason has its limits in 
its own laws It is the business of psychology and logic 
to discover what these laws are. When they are known 
the powers of reason are known, because reason can never 
claim to be irrational. It is useless, however, to attempt 
to mark off the external or objective boundaries of rational 
research. Human inquiry has, no doubt, external bound- 
aries beyond which it will never pass, but all apparent 
boundaries of this kind recede as they are approached. 

There is even absurdity, self-contradiction, in the very 
attempt to draw any line separating the knowable from 
the unknowable To know it one must have already 
done what we affirm to be impossible, — known the un- 
knowable We cannot draw a boundary unless we see 
over it Reason cannot investigate too deeply any matter 
whatever, cannot possibly go too far, so long as it 
remains reason. Its own laws, the laws of evidence 
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and of inference, are the only discoverable expression of 
its lawgiver’s u thus far ” When it violates any of these 
laws it has gone too far, but only then, and then simply 
because it has ceased to be rational As long as it con- 
forms to them the farther it goes the better All this 
holds good not less m regard to religion than to any other 
object of investigation, and is an essential condition of 
Beason the possibility of religious science (4) In the study of 
deals religion, as m every other department ot study, reason 
evidence s ^ ou ^ admit nothing as true without sufficient evidence, 
evi nee ^ i1 p re j ec ting nothing sufficiently proved by evidence of 
any kind although it cannot be proved by evidence of 
another kind, or although it may be imperfectly under- 
stood or have unsolved difficulties connected with it 
Theology is sometimes said to be a doctrine or science of 
belief or faith (a “Glaubenslehre”) Not a few, however, 
of those who say so regard belief or faith as essentially 
inclusive of reason, in the form of an immediate apprehen- 
sion of primary truth or self-evident fact , m which case 
theology is only a Glaubenslehre in common with other 
sciences, and belief or faith is in no special mode or 
measure its foundation. But, whenevei by belief or faith 
is meant mere belief or faith, a belief or faith independ- 
ent of and unconformed to reason, the apprehension and 
appreciation of truth, — to affirm that theology is based 
on such belief or faith is to represent it as so unlike every 
other science that it clearly cannot be a science at all 
For all belief or faith we are bound to have real evidence, 
and enough of it But we have no right to reject any real 
evidence because there is not more or because there is not 
evidence of some other kind, — no right to neglect to follow 
any light there is because it may be dim, and much around 
it may be dark, — no more right to refuse to accept any 
well-established conclusion as to God and religion because 
there is great uncertainty as to the essence of religion, and 
because God m His absoluteness and infinity immeasurably 
transcends our highest thoughts, than we have to ignore or 
contest the conclusions of physical science because we 
cannot tell what matter is, and because we find that every 
hypothesis as to its nature bungs with it many doubts and 
difficulties. 

Sources The foregoing conditions are perhaps the most geneial 
°f xeli- anc i fundamental of those to which reason must conform 
if it would originate and follow a scientific method m 
theology. The next question which demands an answei 
is, Whence are the data to be derived on which reason 
must operate m religious apprehension and theological 
investigation 1 What are the sources of religious truth A 
Beason has not the truth m itself, but m order to possess 
it must find it As the eye has not physical light within 
itself, but merely so corresponds to it as to apprehend it, 
not otherwise is it with reason and intellectual light By 
sources of religious truth can only be meant the media 
through which God manifests Himself, — the ways by which 
He makes himself known • and the physical world, finite 
minds, human history, Scripture, and the testimonium 
Spiritus Sandi may all he maintained to be such sources 
The atheist and the agnostic will not allow that there are 
any sources of religious truth , the deist and the ration- 
alist will only admit the claims of general revelation, the 
exclusive Biblicist only of Scripture , and the mystic will 
trust chiefly to special spiritual illumination, while the 
theologian of broader view will hold that all the ways 
indicated are sources, seeing that in and through them all 
knowledge and experience as to God and religion may be 
acquired, and must contend that in the study of theology 
none of them is to be ignored or excluded, underestimated 
or overestimated, but all are to be duly considered, and 
the information supplied by each to be taken m connexion 
with that supplied by the rest The sources are distinct, 
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hut not isolated The light from each combines and 
harmonizes with the light from all the others The revela- 
tion of God m nature is presupposed by that in Scripture, 
and Scripture contributes to unveil the spiritual signifi- 
cance of nature Without the light which the human 
mind supplies there can be no illumination from any 
other source, and yet all the light of the human mind is 
gained m connexion with the light from external sources. 

History gradually evolves the significance of natuie, mind, 
and Scripture, yet cannot be understood if dissevered from 
the creation m which it is placed, from the mind of man 
m the principles and faculties of which it is rooted, or 
from Scripture as the record of the development of a plan 
of redemption which gives unity and meaning to the whole 
historical movement However deep and full a source of 
religious truth the Bible may be, it is neither independent 
of other sources nor a substitute for them , on the con- 
trary, while casting light on them all it likewise leceives 
light from them all The living apprehension of spiritual 
realities presupposes a discernment which the Divme Spirit 
alone can give , yet that Spirit, according to the testimony 
of Scripture, speaks not of Himself, but only m conformity 
with what has already been uttered by the Father and 
the Son. It would obviously neither be consistent with 
the scope nor possible within the limits of an article like 
the present to deteirmne the distinctive features, natural 
spheres, and various relationships of the media of revela- 
tion or sources of religious truth, but a sufficiently thorough 
investigation having this aim may safely be pionounced to 
be one of the chief desiderata of theological science. 

The process of theological method itself has next to be Process 
considered Its first step is the ascertainment of the of theo- 
relevant facts But these are all the facts of natuie and 
history, all the truths of Scripture, and all the phases of me 0 ‘ 
religion The various departments of theology are based 
on and inclusive of various oiders of these facts, and 
each order of facts must be ascertained and dealt with 
m appropriate special ways Thus the relevant data of The facts 
natural theology are all the works of God m nature and of natu- 
providence, all the phenomena and laws of matter, mind, 
and history, — and these can only be thoroughly ascertained ° sy ’ 
by the special sciences The suiest and most adequate 
knowledge of them is knowledge m the form called scien- 
tific, and therefore m this form the theologian must seek to 
know them The sciences which deal with nature, mmd, 
and history hold the same position towards natural theo- 
logy which the disciplines that treat of the composition, 
genuineness, authenticity, text, development, &c , of the 
Scriptures do towards Biblical theology They inform us, 
as it were, what is the true text and literal interpretation 
of the book of creation Their conclusions aie the pre- 
misses, or at least the data, of the scientific natural theo- 
logian All reasonings of his which disregard these data 
are ipso facto condemned A conflict between the results 
of these sciences and the findings of natural theology is 
inconceivable. It would be a conflict between the data 
and conclusions of natural theology, and so equivalent for 
natural theology to self-contradiction. Then, the data of of Bibli- 
Bibhcal theology are all the words contained in the Bible, cal theo- 
viewed m their appropriate positions and historical con- logy; 
nexions, and what these are and signify can only be 
ascertained by the processes of historical criticism and of 
hermeneutics. Biblical theology is the delineation of a 
section of the history of religious ideas, — that section of 
which the traces and records remain m the Bible But 
the Bible comprehends many strata of writing, deposited 
at different times, and collocated and connected m various 
ways, and the history of its composition, the age and suc- 
cession of its parts, must be ascertained before we can 
exhibit the history of its contents, the course of the evolu- 
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tion o£ its ideas. If the theories of recent critics as to the 
lormation and relationship of the component portions of 
the Old Testament be true, the view taken of the develop- 
ment of Old Testament theology must he very diffeient 
from that formed on the supposition that the traditional 
theory is coirect And which theory is correct is a ques- 
tion of fact which can only be decided by dispassionate 
and thorough critico-histoncal investigation So false 
readings must be distinguished from true, erroneous trans- 
lations from correct, and appropriate from mappropnate 
interpretations, which presupposes an adequate measure 
of linguistic, grammatical, and exegetical knowledge and 
skill The religion of the Bible, however, is but one of a 
multitude of religions which have left traces of them- 
selves m documents, monuments, rites, creeds, customs, 
institutions, individual lives, social changes, &c , and there 
is a theological discipline — comparative theology — which 
undertakes to disclose the spirit, delineate the character, 
trace the development, and exhibit the relations of all re- 
ligions with the utmost attainable exactitude Obviously 
the mass of data which this science has to collect, sift, and 
interpret is enormous They can only be bi ought to light 
and set m their natural relationships by the labours of hosts 
of specialists of all kinds That hypotheses m this domain 
will for long arise and vanish with disappointing rapidity 
is only what is to be expected from its vast extent, the 
amount of its buried wealth, the gradual and fragmentary 
way m which its contents must be dismtened, the losses 
and changes which have occurred m the course of time, 
and the constant suggestion of fresh interpretations of 
ancient texts and new solutions of old problems which 
must come from unceasing discovery Some theological 
disciplines, it must also be observed, piesuppose otheis, 
and have consequently among their data the conclusions 
of those other disciplines All doctrine, for example, 
founded on special revelation presupposes doctrine founded 
on general revelation , all Christian theology must imply 
and incorporate natural theology Christian dogmatics 
has to make use of the results of natural theology, Biblical 
theology, and comparative theology, and to raise them to 
a higher stage by a comprehensive synthesis which con- 
nects them with the person and work of Christ, as of Him m 
whom all spiritual truth is comprehended and all spiritual 
wants supplied The conception of it prevalent until lately, 
as a system formed of generalizations and mfeiences from 
texts of Scripture, answers pioperly to no theological science, 
but much more nearly to Biblical theology than to Christian 
dogmatics. 

When religious data have been ascertained, the materials 
of theological science have been obtained, but the scientific 
edifice itself has still to be constructed The general 
truths involved in. particular disclosures have to be evolved ; 
the laws of the development of phenomena have to be 
discovered , elements have to be reached by analysis and 
comprehensive views by synthesis ; laws and facts, funda- 
mental and derivative principles, have to be exhibited m 
their natural organic connexion This can only be done 
aright by right methods, and only by a variety of methods 
No one-sided process can be appropriate or sufficient 
The method must conform to the nature of the matter 
dealt with and to the end that has to be attained. Theo- 
logy includes a variety of sciences or disciplines, and these 
differ so greatly in character that they plainly cannot be 
studied aright if studied precisely in. the same way Some 
of them are more allied to criticism, others to history, and 
others again to philosophy In some deduction can mani- 
festly have little place, while m others there is no obvious 
reason why it should not be largely used. There is no 
kind of science which, with its special processes, may not 
be called on to contribute to some department of theology. 


Theie must be, therefore, m rheology need and scope for a 
great vanety of applications of method 

It is easy, however, to exaggeiate the importance of Practical 
acquaintance with the formal rules of method laid down wvesti- 
by logicians The theory of method must be preceded by 
practice — true theory by successful practice , and the ablest 
practitioners are always only to a small extent guided m 
their practice by conscious reference to the rules of method 
prescribed by logicians. In theology, as m all other depart- 
ments of science, a man can only become an investigator 
by investigating And whether he will become, through 
the practice of investigation, a successful investigator or 
not will depend far more on his general intellectual char- 
acter, his ingenuity, originality, tact, and sensibility, his 
familiarity with the relevant facts and with the researches 
which are really bringing new truths m his department 
to light, his perseverance and diligence, than on his know- 
ledge of what the theorists on method have taught as to 
its nature and requirements Yet, of course, such instruc- 
tion as logical theory can give is not to be despised, but 
to be received and acted on with all due appreciation 

When the data of the theologian are before him as Method 
pai ticular facts, it is obvious that he must so enumerate must 136 
and classify, so analyse and generalize, so correlate and 
combine them, as to elicit from them the principles which t xve . 
they imply, before either his procedure or results can be 
properly characterized as scientific In other words, a 
method which starts from particulars must, m order to 
he scientific, be laigely inductive But m theology, as m 
all other departments of knowledge, the only induction 
which is of any value is more than any mere summation 
or combination of facts. This is not the place for a 
discussion of the nature of a true induction ; but on any 
view it must hold good that to understand aright what 
induction m theology is we must know what is implied m 
all that is comprehended m it, — the ascertainment and 
collocation of facts, the discrimination of their charac- 
teristics, the classification of them, the analysis of what 
is complex, the synthesis of what is partial, the tracing of 
uniform relations, the inferential act, &c Much which 
would not be without interest or use, or even some degree 
of novelty, might be said on all these points Numerous 
as have been treatises on theology, there has not as yet 
appealed a single earnest attempt to expound the nature 
of method m theology , even the many works professedly 
dealing not only with the encyclopaedia but with the 
methodology have, in reality, quite ignored theological 
method proper. The present writer can only here note 
the desideratum ; to supply it would require a special and 
lengthened discussion The so-calledmethods of induction — 
the methods of agreement, of difference, and of concomitant 
variations — are as applicable m theology as m physical or 
mental science. They are not, properly speaking, processes 
of induction , they are merely rules for testing inductions 
Their value, of course, is not thereby lessened. 

The theologian, not less than the physicist, must be on Ntraibei 
his guard against fancying that the validity or certainty of of data 
his inductions is to be estimated by the number of his re< l uire<i 
instances Many who have undertaken to prove the Divine 
existence by the cosmological and teleological arguments nature 
have made the fatal mistake of supposing that all that was of the 
needed was an accumulation of what they deemed ex- ^g^° ns 
amples or illustrations of Divine wisdom. They have * 
overlooked that what is, above all, necessary is to show 
the truth of the principles of causality and finality, and 
the legitimacy of those applications of them, which are 
involved m the cosmological and teleological arguments 
They have spent their strength on what is easy, superficial, 
and indecisive, and had none left to deal with what is 
difficult, deep, and of vital moment. They have failed to 
XXIII. -- 34 
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apprehend that the essential question at issue is not, What 
or how many appeal ances of order and of adaptation may 
he traced m the various provinces of nature 12 hut, Do such 
appeaiances m any case warrant an inference to a super- 
natural intelligence and purpose 12 In like manner many 
dogmatic theologians have seemed to think that m order 
to establish a doctrine it was enough to cite a number of 
texts m its favour Often their doctrines would be more 
easily believed if their texts were fewei. Often m the 
Westminster Confession, for example, where the doctrine 
causes no difficulty, the texts cited m connexion therewith 
are quite inadmissible as proofs Induction requites the 
strictest regai d to relevancy Whether the data for the 
proof of general tiutlis m theology must be many or may 
be few will largely depend, as m physical and mental 
science, on the nature of the truths When Newton had 
made out that the law of gravitation explained a single 
fact, applied to the moon, no person who fnlly compre- 
hended his demonstration could seriously doubt either of 
the certainty or of the universality of the law It was 
a case of a vast intellectual conquest achieved by one 
decisive victory What lemamecl was meiely to take 
possession of what liad been won, and to explain ceitam 
apparent anomalies On the other hand, when Mr Dai win 
published his Origin of Species , he had already accumu- 
lated, with amazing industry and ingenuity, and through 
the uninterrupted investigations of many years, a multi- 
tude of observations and considerations m support of the 
general propositions therein enunciated as laws of bio- 
logical evolution Of similai observations and considera- 
tions there has since been an enormous increase Yet the 
so-called Darwinian laws are still under discussion Why 
has their proof or disproof been so different a process 
from that of the establishment of the law of giavitation ? 
Largely because they aie in. themselves so different m 
nature. Laws of evolution can only be leached thiough 
the minute investigation of afar greatei number of changes 
and appearances than laws of persistence The discoveiy 
of truths of becoming may not be a more difficult but it 
is certainly a more delicate and complex piocess than the 
discovery of truths of being Now this distinction not 
only emerges m theology but pervades it In some de- 
partments of theology the laws to he discovered aie laws 
of evolution, while m others they are laws of existence 
Hence the method to be followed m the former must be 
predominantly chronological and genetic, m the latter 
predominantly analytic and synthetic For example, in 
biblical theology and comparative theology the inductive 
process must be of the kind appropriate in histoncal inves- 
tigation, whereas in natural theology and Christian dog- 
matics it must be of the kmd appropriate m systematic 
investigations into which considerations of tune, place, and 
circumstance do not enter The faculties of mind and 
processes of method implied in the complete comprehension 
of religion as a concrete manifestation of spirit are those 
which are of prime moment m the historical disciplines of 
theology ; the faculties of mind and processes of method 
involved, m the clear apprehension of the truths and laws 
of religion in its abstract or essential nature are those 
chiefly requite m the theoretical disciplines of theology , 
and, speaking generally, complete comprehension of the 
concrete presupposes a more minute and exhaustive ac- 
quaintance with particulars than does a clear apprehension 
of the abstract. To determine with scientific precision 
and thoroughness, for example, what were the stages of 
the development of doctrine m the Bible, or even to trace 
with such accuracy and completeness as the data supplied 
by the Bible and auxiliary sources permit the growth of 
single important ideas, as, e.g ., election, holiness, atone- 
ment, and kingdom of God, demands laborious critical 


investigation and comprehensive and minute historical 
knowledge Given, on the other hand, the Christian ideas 
of God and of man, and the fundamental relation between 
God and man cannot be otherwise conceived by enlightened 
reason and conscience than as one of salvation through 
faith and not by works True, as all physical nature 
obeys the law of gravitation, so all Scripture and spiritual 
experience testify to the powei of the principle of faith ; 
but then, also, as the decisive proof of the former lies m 
the thoiough elucidation of any phenomenon . which ex- 
emplifies it, not in the collection of numerous illustrative 
phenomena, so the decisive proof of the latter lies m an 
adequate analysis of any portion or form of the life of 
genuine faith, not m the accumulation of examples of faith 
drawn from the Scriptures or other lecords 

The two methods of induction to which reference has Histo- 
just been made — the historical and the thetical — aie to and 
be carefully distinguished but not absolutely sepaiated, 
and still less exhibited as antagonistic Both have specific tlons 
and appropriate functions, neither is exclusively legiti- 
mate 01 can alone accomplish the work of science. The 
historical method by itself can only yield histoiy. It has 
done all that can m any eiicumstances be reasonably 
expected from it, when it has enabled us accurately to 
realize the course of the history studied, or, m other words, 
when it has given us a correct reflexion of the history. 

If, not content theiewith, we would further ascertain the 
nature and laws of the factors which formed the history 
we mnst supplement the historical with the thetical 
method The historical method leads only to history, and 
m no form or province is history science Science even 
( of history, or of any department of history, cannot be 
reached simply by the historical method, but further 
j requires recourse to the piocesses of positive science 
Comparative theology, Biblical theology, and the history 
of Christian doetunes aie most valuable theological dis- 
ciplines, but, inasmuch as their methods are purely histor- 
ical, their results are also purely historical, and they are 
not, rigidly speaking, sciences, but only sections of the 
histoiy of religion The tendency to substitute histoiy 
for science, and the historical method for the scientific 
method, is prevalent in the present day m theology, as 
well as m ethics and jurisprudence, social philosophy and 
political economy Obviously, however, it rests on ex- 
aggeration and illusion, and confounds things winch ought 
to be distinguished. Neither history of the objects of a 
science, nor history of the ideas or doctrines of a science, 
is science, and the historical method of itself can only 
give us in. connexion with science either or both of these 
forms of history. It is, therefore, inherently absurd to 
suppose that the historical method can be sufficient m such 
theological disciplines as natural theology and Christian 
dogmatics. In reality, it is not duectly or immediately 
available in the study of these disciplines at all, and that 
just because it does not directly or immediately yield theory, 
doctrine, science Only he who knows both the history of 
the objects and the history of the ideas of a science, and 
especially of a psychological, social, or religious science, 
can be expected to advance the science In the sphere of 
religion, as in every other sphere, to confound history with 
science is to eliminate and destroy science , but m no 
sphere is knowledge of history more a condition of the 
attainment of science, and historical research, properly 
conducted, more serviceable to scientific investigation, than 
in that of religion To tho historical method we owe, 
not only the historical disciplines of theology, but also in a 
considerable measure the recent progress of its positive or 
theoretical disciplines. It can never, however, be, as some 
fanatical disciples of the historical school would have us to 
suppose, the method of these last. 
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Complex The inductions of theology, even m its systematic or 
problems non-historical departments, often require to be very careful 
demand anc [ comprehensive m order to be conclusive Theones or 
henswe" doctrines like the Christian dogmas of the Tnmty, mcar- 
mdnc- nation, and atonement were only arrived at through the 

tions labours and controversies of many generations of theolo- 

gians It could not be otherwise These dogmas, simple 
as they may seem to a superficial glance and untrained eye, 
are m reality very complex organisms of thought, only 
capable of being formed by a long process of evolution 
They are theories inclusive of many theoiems They com- 
prehend a number of dnectly constitutive propositions and 
a still greater number of propositions subordinate and 
subsidiary to these Every proposition which they involve 
should he the expression of real and relevant facts As 
wholes they ought to combine a multitude of particulars 
of different kinds, and even of kinds the harmony of which 
is far from obvious and needs confirmation Whoever 
intelligently accepts any one of these dogmas must, by 
necessary implication, reject a host of hypotheses regarding 
its subject, as either inadequate or positively erroneous 
Inasmuch as they are not consistent with or are contrary 
to the dogma, he is logically bound to lepudiate them, and 
yet he is only logically entitled to do so if his proof of the 
dogma have been so comprehensive and complete as to 
include their separate and collective refutation The 
establishment of the whole truth is only possible through 
the disproof of all the opposing errois How the inductive 
method is applied m theology, however, will be better 
understood by the examination of a particular exemplifica- 
tion of it than by a general descnption, and, perhaps, as 
regards at least form, a more careful or elaborate exempli- 
fication could hardly be pointed out than that exhibited in 
Dr Ciawford’s treatise on the atonement An examination 
of it wiLl show how very complex in reality may be a 
doctrine which is very simple m appearance, and how com- 
prehensive, theiefore, must be the inductive procedure 
necessary to establish it and to warrant the rejection of the 
hypotheses which must seem to one who accepts it to err 
by excess or defect or to be absolutely false 
The cle- The inductions of theology, like those of other sciences, 
cluctive are seldom or never mere or pure inductions They would. 
mdis ent use ^ ess they were The examples of pure induction 
pens able g lveEL 111 treatises on logic may serve their purpose, the 
illustration of the nature of ratiocination, but they are not 
reasonings of a land which can increase positive know- 
ledge The abstraction of induction from deduction may 
be needed to exhibit its distinctive formal character, but it 
is fatal to its practical efficiency. In all reasoning meant 
to increase our knowledge of objects, induction must 
receive from deduction some measure of assistance and 
guidance. This certainly holds true m theology. In 
regard to the doctrine of the Trinity, for example, the 
most difficult questions involved turn largely on the signi- 
fication and application of the terms employed m its ex- 
pression These terms must be somehow defined, and 
definitions once introduced cannot fail to be used to some 
extent as principles of deduction They are often largely 
so used by those who are quite unconscious of making any 
use of them, and who have no suspicion that the course 
and character of their reasonings are modified by them 
Definitions often secretly introduce a great amount of 
hypothesis and deduction into reasonings imagined to be 
exclusively inductive. Further, principles of deduction 
are directly and explicitly introduced. The truth of the 
catholic doctrine, or indeed of any doctrine, of the atone- 
ment, for example, cannot be proved purely by induction. 
It is necessary to start with some assumption as to the 
authority of the Scriptures, or at least as to the authority 
of those whose teaching is contained in the Scriptures. 
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That assumption itself should, it is true, be proved by a 
process of apologetical and critical reasoning which is m 
the mam inductive It cannot, however, any more than 
the doctrine of atonement, be proved by a purely or ex- 
clusively inductive process, i e , without some co-operation 
or participation of deduction, and, once proved, it becomes 
a principle of which a deductive use is made Every parti- 
cular statement of Scripture is read and interpreted m the 
light of it So far as this is the case, deduction underlies 
all the inductions of doctrine based on the statements of 
Scripture Of course, the dogmatic theologian, m so far 
as he founds on Scripture, is bound not to presuppose 
more than he is piepared to prove as a Christian apologist 
or Biblical critic and mterpieter The assumptions made 
m systematic theology ought to be the firmly ascertained 
results of its subsidiary sciences And the less assumed 
the better, as the relevancy of the reasoning employed will 
be so much the more widely acknowledged Every addi- 
tional assumption diminishes the number of persons who 
will grant the principles on which the argumentation pro- 
ceeds When, for instance, a doctune like plenary inspira- 
tion is assumed as the basis of an argument foi the atone- 
ment, the number of persons who can be benefited by the 
argument must be few Those who will grant plenary 
inspiration are not likely to require to be convinced of the 
truth of the ordinary doctrine of the atonement , they are 
almost certain to be already convinced On the other 
hand, a man may have loose oi vague views of inspiration, 
and yet it may be possible to satisfy him that the doctrine 
of the atonement is well founded. The proof of the 
doctrine of the atonement may receive support and con- 
firmation from the proof of the doctrine of plenary inspira- 
tion, but ought not to be made dependent on it. 

Scientific method has not only to ascertain the facts and Systeraa- 
data of science, and to discover its laws, but also to dis- tization. 
tribute and co-ordinate its contents And this last is like- 
wise an important function Science is system To 
exclude system from science is to suppress and destroy 
science The spirit of system is in itself nothing more 
than the spirit of order and unity Without unity and 
order — that is, without system — there is no science , instead 
of it there can be only confused ideas, isolated opinions 
It is absurd to condemn either system or the spirit of 
system m theology or any other science To systematize 
13 an intellectual necessity, to systematize aright is a 
happy achievement and an immense boon, it is merely 
systematizing erroneously which is evil Theology, by 
professing to be a science, pledges itself to systematize in 
a scientific manner. By claiming to be the science of 
religion it undertakes to exhibit the truths of religion m 
their proper relationship to one another, m their organic 
unity and essential interdependence Thus to proceed is 
necessary to it, not only as a consequence, but also as a 
means of the development of its constituent dogmas, for 
no doctrine can be truly and fully evolved m isolation, hut 
only m connexion with kindred doctrines and through the 
general growth of the science or system to which it belongs. 
Increase of insight into any one truth brings with it clearer 
views of all contiguous and related truths, and the collec- 
tive light thus gained illumines each particular to which 
it extends To apprehend more distinctly the relations 
between either facts or theories is to understand better the 
facts or theories themselves. To comprehend any single 
doctrine aright we must study, not merely its special data, 
but those of allied doctrines, trace its connexions with 
those doctrines, and view both it and them as parts of an 
organic and harmonious whole. Hence the endeavour to 
systematize the contents of science should not meiely 
follow the formation of its separate doctrines, but likewise 
accompany and participate m the process of their forma- 
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tion. Wisely conducted systematization is entitled to be 
deemed an aid to discovery It reveals where exploration 
is needed, and indicates the directions m which, research 
will be successful It is the highest form and effoit of 
synthetic thought, and synthesis is a not less necessary and 
fruitful operation m scientific method than analysis. 

Abuse of Unfortunately it cannot be denied that there has been 
system, a vast amount of erroneous systematizing m theology, and 
that it has done a vast amount of harm Doubtless much 
of the aversion felt and expressed to system m theology is 
to he traced to the imperfect, artificial, false character of 
many theological systems Instead of exhibiting religious 
truths m their real significance and interdependence, theo- 
logical systems have often disguised and disfigured, ciamped 
and contorted these truths, or even ignored and rejected 
them. How, then, is a true and appropriate system to be 
distinguished from one which is false and imperfect 1 In 
various respects, which can here be merely mentioned 
Requi- Thus, first, a true system is natural and not artificial In 
sites of equivalent terms, it is directly derived fioin the character 
tbeo- 6 matter of which it treats, and nob arbitranly ini- 

logical posed on that matter from without Every system of 
system, thought, whether true or false, must, of course, be the 
product of intellect, but no true system is a mere inven- 
tion of intellect, a mere subjective creation interposed 
between the mind and things , it is, on the contrary, a 
representation of the real natures and relations of things 
The human intellect can only construct a true system by 
finding m and among facts the connexions and harmonies 
which are actually there. But to do this may require more 
labour than is agreeable, or may contiaveue some cherished 
prejudice, or may not be recognized to be the sole legiti- 
mate procedure, and so it may devise, instead, a formula 
or scheme of thought suggested by some idea drawn from 
an extraneous source, force that scheme or formula upon 
things to which it is inappropriate, and so construct a sys- 
tem which is artificial and eironeous. Most sciences have 
suffered from artificial systematization of this kind, but 
probably none neaily so much as theology Metaphysical 
philosophy has always sought to shape and modify religious 
and even distinctively (Scriptural truths according to its 
own ideas, methods, and dogmas. Paul and John have 
often been merely the masks through which Plato and 
Aristotle have taught Hegelian divines have passed all 
religious beliefs, all Scriptural doctrines, through the dia- 
lectic devised by their master, and, whatever those beliefs 
and doctrines may have been befoie subjection to the 
operation of that wonder-working machine, they have 
always come out ground into Hegelian notions Juris- 
prudence exerted a similar influence, owing to its having 
been the only science which was studied with zeal and 
success in the Latin world when theology began to be 
independently cultivated by the Latm Chuich The Latin 
mmd was so possessed by juristic or forensic ideas that the 
Latin fathers could not avoid looking at the gospel through 
them. Tins way of viewing it is still familiar The so- 
called federal school of theology, long and widely influen- 
tial, exhibited the whole system of religious truth accord- 
ing to the analogy of a covenant, — a succession of cove- 
nants between God and man, — m other words, according 
to a conception which is essentially juristic and political, 
not intrinsically and properly religious The making of a 
metaphor in this manner the basis of an entire system of 
theology is far from uncommon Thus, because sin may 
be likened to disease or to darkness or to death, and holi- 
ness to health or light or life, not a few would conceive of 
all religious truth according to these similitudes, and do 
violence to the reality when it does not easily adapt 
itself to the moulds which they have chosen for it Dr 
Chalmers, for instance, distributed all systematic theology 
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into a study of the disease and a study of the remedy, and 
treated the doctrine of the Trinity merely as an appendix 
At present, owing to the dommancy of physical science, 
there is a strong temptation to work upon spiritual facts 
with physical categories, and even to identify, ^ e , to con- 
found, the spnitual with the physical Hence we hear of 
natural law, m the sense of mechanical or biological law, 
m the spiritual world 

Secondly, m a tme system of theology the material and 
formal constituents ot knowledge will be duly combined, 
but not m a false system Ho tiue system of theology can 
I be constructed simply by logical deduction from abstract 
conceptions, from a prion assumptions, from self-evident 
axioms Mere reasoning from data so insufficient as these 
may be made plausible and imposing by being thrown 
into syllogistic, dialectic, or mathematical shapes, but it 
cannot be made truly profitable and productive When 
the Wolfians had presented theology m the semblance of 
geometry, they had merely succeeded m dressing it m 
masqneiade and binding it with fetters Reason can only 
work effectively m theology when it is m possession of a 
laige and close acquaintance with Divine things and acts 
harmoniously with the whole spiritual nature On the 
other hand, without the application of logical reflexion to 
the truth implicitly contained m the sources of religious 
knowledge, without the help of definition, induction, 
deduction, and all the processes involved m analysis, 
generalization, judgment, and leasomng, we never could 
reach a scientific system at all Such a system is not 
simply an aggregation or accumulation of the data and con- 
stituents of religion, but the product of all the activities 
and forms of thought which give to the contents of re- 
ligious experience the order and organization which theo- 
logy, as science, demands 

Thirdly, a true system is one m which unity is the 
result of the conciliation of all relevant principles, even 
although they may be apparently antagonistic, while a 
false system is one which bases itself on some particular 
principle 01 idea to the exclusion of others, also legitimate 
In a true system unity is produced by harmonizing differ- 
ences , m a false system it is jiroduced by ignoring differ- 
ences. A true system of theology is one which grows out 
of the struggle of opposing elements and recognizes the 
validity and significance of all religious truth It is not, 
for example, so based on Divme sovereignty that injustice 
is done to human liberty, or so based on free will that 
God’s agency is largely ignored, but it assigns to both 
Divme efficiency and human action their proper place, and 
does so, not merely by maintaining the truth of both, but 
also by exhibiting their relationship and harmony. 

Fourthly, m a true system all the members are not 
merely included, connected, and classified, — they are also 
unified through reference to a centre A true system 
must be a unity of members pervaded by a common life. 
In its remotest members must be traceable the pulsations 
of its heart Only of late have theologians begun clearly 
to recognize that this charactenstic of a true organic 
system mast be taken into account m the formation of 
their science Long after they were fully alive to the 
importance of treating of each head of doctrine or article 
of faith, each separate theological locus, they felt hardly 
any interest as to how the various doctrines, articles, or 
loci were to be connected They were often content to 
take the ordei of arrangement from some external source, 
some creed, confession, or catechism. It was a step in 
advance when, although still arranging the dogmas meiely 
m a series, they endeavoured to give each dogma its place, 
on the ground of its natural and intrinsic relationship to 
other dogmas. Theologians have, indeed, differed much 
as to what is the proper seriatim order One, for example, 
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has begun, with the nature and state of man, a second with 
the being and character of God, a third with the Divine 
authority of the Scriptures, and a fourth has followed the 
order of the Divine dispensations Yet there need be no 
doubt that there is such an older, one m w r hich every 
dogma is exactly where it ought to be This order, it 
may also be safely afihmed, can only be one of advance 
from the simpler to the more complex An order m which 
each dogma has before it only its natural antecedents, and 
after it only its natural consequents, must be one of con- 
tinuously increasing complexity. The spirit of ordei and 
of system cannot iest, however, m the senes. It must 
classify as well as connect the doctrines This also may 
be accomplished m vanous ways, and even "when there is 
general agreement as to what are the natuial groups, there 
may be considerable difference of opinion as to then delim- 
itation But the most perfect distribution by classifica- 
tion, if unsupplemented, must be unsatisfactory A still 
higher kind of unity has to he attained It is that of the 
only unity "which is truly organic It is that of co-ordina- 
tion and correlation through a single central principle An 
intellectual system, a system of science or doctime, can 
only have this unity, and be m consequence a tiue system, 
when all its particular truths and various depaitments or 
divisions of truth are connected with one another and 
combined into a whole by reference to a common and 
central truth The necessity of conforming to this condi- 
tion of systematizing has now begun to be felt among 
theologians, and hence m several modern systems of 
Christian dogmatics the doctrines are not merely distri- 
buted into groups, but an attempt is also made to find a 
centre for the whole system m a single peivasive idea 
Such a centre Bo the, for example, finds m the religious 
consciousness, a consciousness of sm and of grace, Kahms 
m the doctrine of the Trinity, and Thomasius and H B 
Smith m Christ Himself, His person and work. So far as 
Christian theology is concerned, the last of these views 
is doubtless correct. Christian theology, like Christianity 
itself, must be Christocentric All its doctrines either 
directly and immediately relate to Christ’s manifestation 
of God, and redemption of man, or are the antecedents 
and consequents of those which do. To Christ the entire 
system owes its distinctive character Bor general theo- 
logy, on the other hand, the central and vital idea can he 
no other than that of religion itself It must obviously 
be one derived from the domain of the science itself, and 
indeed from the essential nature of the object of the 
science As it would be an enor to seek the principles 
of biology elsewhere than m “life,” or of psychology else- 
where than m “ mind,” so must it be to seek the principles 
of theology elsewhere than in “ religion ” Theology is the 
science of religion, and m the true idea of religion should 
be found the central and constitutive principle of the 
general system of theology. That it can be found therein 
will appear as we proceed 

Must the work of method m theology end, however, 
even with the formation of a system which answers to the 
requirements just indicated ? Is there no still higher 
procedure or application of theological method legitimate ? 
This is to ask if there be any place for a speculative 
method m theology, and if speculative theology rest on 
any solid basis 

The history of theology might, perhaps, suffice of itself 
to show, on the one hand, that speculation has a large and 
legitimate place m the sphere of theology, and, on the 
other hand, that its place is one the limits of which are 
difficult to fix or keep within Christian theology was 
initiated by Gnostic speculation, grandly reasonable m 
aiming at the exhibition of Christianity as the absolute 
truth and absolute religion, but otherwise wildly extra- 
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vagant An Ongen and an Augustine owed largely to 
speculativeness both their successes and their failures The 
defects of scholasticism were due more to misdirection of 
the reflective understanding than of the speculative reason, 
and it was especially the speculative and the mystic 
divines of the Middle Age who opened up the way to 
modern thought and modern theology Men like Nicholas 
of Cusa, Biuno Telesio, and Campanella, looking from the 
heights of speculation, saw some aspects of religious truth 
which the Reformers, standing on lower if safer and less 
cloudy giound, overlooked A Descartes and a Spinoza, 
into whatever errors they may have fallen, certainly did 
much, and m a directly speculative manner, to enlarge and 
advance the philosophy of religion Kant supposed that, 
by his cutical researches into the nature and limits of 
knowledge, he had made an end of speculative theology 
and done what would effectually deter reason from specu- 
lative adventures It soon became apparent that his 
expectations had been doomed to disappointment, that in 
reality he had excited speculative reason to extraordinary 
activity and even audacity, and inaugurated an eia of 
theology far more speculative than any which had preceded 
it The gieat speculative movement m philosophy headed 
by Fichte, Schelhng, Hegel, Baader, Krause, and others 
passed on immediately into the sphere of theology, its 
leaders themselves pioceednig to apply their principles and 
methods to the explanation of the doctrines and phases of 
religion Theologians by profession soon followed in their 
footsteps Daub and Mailiemecke constructed systems 
of Protestant dogmatics by means of Hegel’s dialectic. 
Strauss, Baur, and their followers reached by the same 
method negative and antiehristian results, bunging out 
the conti adictions between the doctrines of the church and 
the speculative truths to which it was held that they 
should give place Many theological systems of an almost 
exclusively speculative character have since apxieared m 
Germany Weisse’s PhilosopJmche Dogmatik and Rothe's 
Theologische Eihik aie good typical instances And, while 
not so piedominant, the speculative use of reason is 
yet conspicuous m the treatises on Christian dogmatics 
of Dorner, Martensen, Schoberlem, Hofmann, Liebner, 
Biedermann, and others In the department of philo- 
sophy of leligion a speculative procedure is not less fre- 
quently followed, either as alone appropriate or as a 
necessary supplement to the genetic and historic method 
Rosmim, Gioberti, and Mamiani inaugurated m Italy a 
speculative theology second only to that of Germany 
Contempoiary French theological literature can boast of 
at least one work displaying real speculative power, — the 
Philosophic de la Liberte of M Secr6tan In America 
Hickokj Bushnell, and Mulford may be named as having 
shown confidence in the competency of speculative reason 
m the spiutual sphere In Britain Principal Caird has 
argued m favour of a speculative procedure in theology 
with rare skill m his Introduction to the Philosophy of 
Religion. On the whole, however, both m America and 
Britain, the speculative method has received little recogni- 
tion from theologians But this, of course, may be held 
to be partly cause and partly effect of the want of life and 
originality, of thoroughness and truthfulness, of ordinary 
American and British systematic theology. 

Is there, then, room and need m theology for the 
speculative method? The answer must depend on what 
is meant by speculative method There are kinds of so- 
called speculation which are plainly illegitimate and in- 
applicable Thus, some have represented speculative theo- 
logy as part of a philosophy of which the whole system is 
deduced m a puiely and strictly logical manner from an a 
prion principle, idea, or datum On this view the specu- 
lative thinker somehow apprehends an absolute first of 
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thought or being, or both, and then fiom this primary and 
necessary datum evolves syllogistically 01 dialectically a 
whole philosophy, which includes a whole theology Such 
speculation may be safely pronounced futile and delusive 
It can never reasonably vindicate its choice of a starting- 
point, for the absolute first of existence and thought can 
only be that to which the woilds of fact and experience, 
of matter and of mind, refer us as their ultimate explana- 
tion It ascribes an extravagant power to mere foimal 
thinking It is only consistent with exclusive idealism 
and exclusive rationalism, both justly discredited species 
of philosophy. It makes theology wholly dependent on a 
philosophy which must be false, since pure leason cannot, 
as it assumes, spin out of its own essence or out of any 
single datum the whole system of truth 
The There is, however, a theology which claims to be at once 
Thao- speculative and independent of philosophy Such was the 
logical theology which Rothe sought to elaborate m his Theological 
mzcs of jgtf llcs j n the “ Introduction ” to that -work he has fully 
explained lus method It is, as theie repiesented, the veiy 
same method with that of speculative philosophy, but it 
starts from a different point, — not from pure self-conscious- 
ness, but from the leligious self-consciousness or God-con- 
sciousness Its primary datum is, according to Rothe, as 
immediately certain as that of speculative philosophy, the 
pious man being just as directly sure of God as the natuial 
man is of his own self Out of this datum it must evolve 
all its conclusions by an inward logical necessity, and 
construct an entire theological system of such a nature 
that every single thought implicitly supposes the whole 
Speculative theology thus conceived of needs but a single 
fact, the datum from which it starts, and that fact must 
be a self-evident one, given immediately in and by con- 
sciousness , all the rest is a succession of inferences de- 
ductively obtained The facts of religion presented m 
nature, history, and Scripture not only need not but 
ought not to be taken into account by it, although at the 
close of its labours its success must be tested by the con- 
formity or nonconformity of its results with those facts. 

“This system of cop ion thought,” says Rothe, “to be success- 
ful as a speculation, must be an absolutely corresponding ancl 
constant image of the reality, hut the speculative process itself 
takes no thought whether there he such a reality existing, 01 how 
the ideas which it constructs are related to it , hut, without looking 
either to the right hand 01 to the left, it follows only the couise of 
logical necessity, until it has accomplished the whole circle of its 
ideas, and constiucts a complete system Then first the specu- 
lative thinker looks out of himself, m ordei to compare the system 
of thought which he has independently constmcted with the 
objective reality, and to assure himself of his coirectness by such a 
comparison, hut in so doing he is slipping out of the legion of 
speculative into that of lefiective thinking The necessity of such 
a verification, indeed, he acknowledges unconditionally, but he dis- 
tinguishes clearly between the speculation itself and that lefiective 
critical process by which alone such a verification can be lealized 
"With reference to the empiucal reality aroundhim, he acknowledges 
that his speculation is mconect if his, system of thought is not 
tke>e reproduced, but he still persists that he has to complete his 
speculative lahoui without any dnect reference to it He concludes 
lather, from a clear want of correspondency, that he has speculated 
mcoirectly, and can look for his enor m nothing else than m his 
depaiture from a stuct adheience to the laws of logic Forthwith, 
then, he destroys Ins labouously constructed system, but if he 
again pioceed to constiuct another, he must proceed in the very 
same mannei as before, i e , by looking solely into his own thoughts, 
as though theie were no world around him ” 

Rothe, it will be observed, cannot be charged with hav- 
ing made theology dependent on philosophy. He repre- 
sented theological speculation and philosophical speculation 
as starting from different data, as running parallel to each 
other, and so as throughout distinct. But this was to 
avoid one extreme by falling into another It was virtu- 
ally to deny the unity of thought, and to assume an in- 
credible dualism m the universe of speculation. A theo- 
logy absolutely separated from philosophy must be even 
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more unsatisfactoiy than one wholly dependent on it. 

Then, the method itself proceeds on assumptions unsup- 
ported by evidence, yet far from self-evident It assumes, 
for instance, that a system of ideas generated a prion will 
he a counterpart of reality, although it is neither incon- 
ceivable nor improbable that the characteristics of real 
existence may be incapable of being determined by the 
mere logic of necessaiy thought Reason should not thus 
be credited with the extraordinary power of comprehend- 
ing reality without requiring to apprehend and study it 
Another assumption is, that a complete and self-consistent 
system can only be reached by an exclusively a prion 
procedure, wheieas it is far more likely that such a system 
will only be attained by a combination of different pro- 
cesses Again, the primary datum of theological specula- 
tion as undeistood by Rothe — the idea of God — is assumed 
to be immediately given and immediately certain But 
the idea of God is not immediately given or immediately 
certain The piety which chooses to affirm so is a piety 
capucious m its affirmations , the speculation which starts 
fiom such a foundation starts from an assumption easily 
shown by psychology and history to be eironeous Rothe 
went even farther astray. He represented not only the 
hare consciousness of God but the Christian, yea, the 
evangelical God-consciousness, as a simple and primary 
datum of consciousness This was utteily arbitraiy It 
was to treat as an original apprehension what is indubit- 
ably an acquired experience, Ho a prion system — no 
properly deductive system — can be reasonably imagined to 
have such a starting-point. For these and other reasons, 
theological speculation of the kind advocated by Rothe 
may be rejected 

Still another species of theological speculation, however, The 
has been attempted and commended, — one which seems 
moie modest, and claims to be more distinctively Christian i-Io±xnkmi 
It is the method advocated and exemplified m the Schnft- mani1 ' 
heweis of Yon Hofmann. He, instead of starting like 
Rothe with the religious consciousness, chose to start from 
a leal concrete fact, what he calls the Christianity of the 
Christian, — a Christianity which he supposes to have 
acquired m the Christian a separate standing of its own, 
m virtue of which, and independently even of Scripture, it 
is self-evident certain truth sustained and authenticated by 
the Spirit of God From this fact or experience, expiessed 
m its simplest and most general form, as a personal re- 
lationship or fellowship between God and man through 
Jesus Chnst, Hofmann would deduce the whole theological 
system by a process of “ thinking within ” the central fact, 
so as logically to evolve fiom it its manifold wealth of 
contents, and would refrain on principle from looking out- 
wards, and taking into account the religious facts presented 
by history, experience, or Scripture How, m this system 
also, speculation is m excess. Such a speculative deduc- 
tion of facts from facts as is contended for is impossible. 

Facts are not so involved m one another that they can be 
evolved from one another by mere thinking, and still less 
so that from one fact a whole system of facts can be thus 
evolved. From a single bone, indeed, of an animal which 
he has never seen or heard of a naturalist may m thought 
correctly construct the whole skeleton, but not by think- 
ing within or from the one fact before him, but by 
making use of all the knowledge he has acquired of the 
structure of animals, of the relations of bones to bones. 

Dr Hofmann himself was quite unable to carry out the 
method he contended for His so-called speculative argu- 
ments are mere semblances of what they profess to be. 

Instead of the contents of his system being really “ de- 
rived ” from the simplest expression of the fact of Chris- 
tianity, new propositions are constantly borrowed from the 
known contents of Christianity, and added from without 
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to the simplest expression, m ordei to help out the unfold- 
ing of the system. Further, m Hofmann’s system of 
speculation, as m that of Kothe, we are asked to start 
from an assumption which is not, and cannot be, justi- 
fied — the assumption that Christianity m the Christian is 
independent of its objective giounds Surely every ex- 
perience may reasonably be called upon to produce evi- 
dence of its legitimacy and validity, and, if so called upon, 
how can it avoid leferrmg to its grounds ? It is only by 
an examination of the giounds of an expenence that we 
can know whether it is an expenence of leality or a form 
or effect of illusion. The fact from which we are told by 
Hofmann that we must deduce all other facts is only itself 
intelligible in the light of many of these facts, and even 
of the Christian system as a whole , it is a fact which has 
many conditions, and the right understanding of it requiies 
its being viewed under its various conditions, not as ab- 
sti acted from and independent of them 
Specu- In the forms indicated, then, speculation has failed to 
lation make good its claim to participate in the formation and 
sar 6S to development of theology Does it follow that its claim is 
true sys- wholly unfounded i By no means Speculation m the 
tematiz- foims described pretends to an independence of reality and 
ation , a creative power for which theie is no wan ant in reason or 
confirmation m fact Hence the futility of such specula- 
tion is no disproof of the utility of a speculation which 
will fully recognize reality and directly endeavour to 
elucidate it Speculation of this latter kind seems to he a 
necessary condition of true systematization and a neces- 
sary supplement to induction and to all the special methods 
of particular sciences. In a true philosophy, foi instance, 
science and speculation must necessanly be combined So 
far from claiming independence of the sciences, a true 
philosophy will base itself upon them, and seek to rise 
above them by means of them It is only thus that it can 
hope to leach the ultimate universal and real punciple of 
knowledge and being, without which there can be no rest 
foi reason or unity m the universe. But, having ascended 
by an analytic and inductive course to the unity of an 
all-comprehensive ultimate principle, philosophy must en- 
deavour to descend from it m a synthetic and deductive 
manner, so as to exhibit the whole organism of existence, 
or to determine how the many laws of science and the 
many facts of expenence are connected with the absolute 
m being and causation, and through it with one another 
It is conceivable that the descent should be accomplished 
in various ways, and Plato and Plotinus, Descartes and 
Spinoza, Fichte, Schellmg, Hegel, Krause, Gioberti, and 
others have attempted it each m a way of his own, but 
two things are obvious, namely, that philosophy cannot 
consistently decline the task, and that any method it may 
adopt m trying to perform it must be one essentially 
speculative. An inductive and analytic method is clearly 
inapplicable, for tbe highest and last results of induction 
and analysis are just what are to be elucidated through 
being viewed m relation to the one supreme truth or fact 
And among the data with which philosophy must thus 
synthetically or speculatively deal are those of religion 
It requires to show how what theology teaches as to God’s 
nature and operations comports with what itself affirms as 
to the absolute source and ground of existence, and this 
necessarily commits it to have recourse to a theologico- 
speculative use of reason And to a very large Use of it 
if, for example, theism be true ; since, m this case, the 
absolute principle of philosophy can be no other than God 
Himself, and its highest task no other than to show Him to 
be the essence of all existence, the light of all knowledge. 
In this case philosophy must inevitably become in the 
highest stage of its development a speculative theology. 

Nor can positive theology dispense with speculation. It 
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cannot, indeed, begin with it or confine itself to it, — cannot and as a 
stait with some single immediately certain religious fact, snpple- 
and then by meie foice of logic evolve therefrom a whole 
theological system Its data are all real facts of rehgion, tl0Bi 
and these it must deal with, m the first place, mainly by 
observation and induction But obseivation and induction 
will not always alone lead to a satisfactory lesult Obser- 
vation is confined to expenence, which gives only the par- 
ticular Induction, m so far as it effects a transition fiom 
the particular to the general, already involves the activity 
of speculative reason , it makes disco venes only when 
guided by tbeoiy, it can never of itself reach ultimate 
truth ; and it is manifestly not its function to raise 
coherent comprehensive systems on their proper construc- 
tive principles Then, the theologian who renounces 
speculation must deal most inefficiently with the chief 
ideas aucl doctimes of his science Consider the greatest 
idea of all — the idea of God. Mere observation and in- 
duction do not yield the idea Exclusively applied, they 
cannot take us beyond the contingent and conditioned, 
cannot take us beyond atheism and secularism. Waive, 
however, this objection, and giant that the idea of God 
may be given, say, thiough revelation What sort of idea 
must it be m the mind of the theologian who refuses to 
speculate? Merely that of a complex of the attributes 
predicated of God m the Bible Surely that is unworthy 
to be accounted an idea of God at all The theologian 
who is m earnest with the idea of God, who would find 
order and light m the idea, who would think of Him as He 
is, Absolute Being, Harmonious Life, Infinite Personality, 

Perfect Spirit, Ultimate and only Complete Explanation of 
theUmveise, must assuiedly speculate, and speculate freely 
and largely, although he ought also to do so humbly and 
reverently Even if he would maintain that we cannot 
have a knowledge of God as He is — that we must renounce 
the hope of a speculative knowledge of Him, and he con- 
tent with a merely regulative knowledge, — he will find 
that he needs, as Kant, Hamilton, Mausel, and Spencer 
have practically so fully acknowledged, speculation, and 
much speculation, to support his thesis The mind is not 
necessarily relieved from the duty of exercising specula- 
tive thought on the nature of God by receiving a special 
revelation regarding God Christianity is a proof that 
such revelation may only increase obligation m tins re- 
spect It bi ought with it a wondrous idea of God, one 
of marvellous practical efficacy, but one also which forced 
Christian reason into paths of speculation, which could 
only be formulated after lengthened and severe speculative 
labour, and which no intellectually or spnitually quickened 
soul can accept otherwise than with speculative exertion 
And this may show that speculation is as legitimate and 
applicable within the sphere of Christianity as within that 
of general theology. The comprehension of Christianity 
requires that we penetrate to its distinctive and central 
principle, and view all its contents m the light of that 
principle It is only so that we can hope to accomplish 
either a tiue systematization or a true elucidation of its 
contents. The procedure by which this is effected cannot 
be one of mere formal logic, of pure deduction, or strict 
demonstration , it must be one which implies a constant 
reference to facts and mductive results ; but still it mnst 
be one which is essentially synthetic and speculative. 

Theology is a unity, a whole, hut a very complex unity, a whole Relations 
of many dissimilar parts It may he spoken of in a broad and of the 
general way as a science, hut not less correctly as a department of theo- 
sciences It includes many studies or disciplines which, may he logical 
cultivated m a scientific spmt and according to scientific methods, sciences, 
and these studies or disciplines, while closely connected, aie also 
clearly distinct They are by no means meie divisions of a special 
science, Natural theology and Christian dogmatics are as distinct 
from each, other as physics is from chemistry or anatomy from 
physiology. Comparative iheology and Biblical theology are as 
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distinct from eacli otliei as the study of the general history of 
mankind is from the study of the lustoiy of England 

Hence arise a number of problems How are the theological 
sciences related, to the non-theological sciences and to one another? 
How are they located m the vast oigamsm of science as a whole? 
and how are they connected vitk one another so as to form a 
smaller organic whole in themselves? What pimciples have they 
m common, and what tasks aie piopei to each? Wherein do they 
agree and wheiein do they differ in their methods of research? 
These are very important questions There cannot he an earnest 
and scientific study of theology where they aie overlooked It is 
Encyclo- the special task of the theological discipline called “ ency clopsedia 
psedia of of theology” to discuss and answei them, — 01 , in other woids, to 
theology determine the boundaries of theology, to exhibit and explain its 
inner organization, to indicate its component parts, and to trace 
their relations both to one another and to the theological system 
as a whole This discipline is, therefore, the appropriate scientific 
appi oach and introduction to theology and to the various theological 
sciences 

It is of comparatively little importance whether or not it be 
itself called a theological science Stnctly speaking, perhaps, it 
is rather a section or prolongation of that division of general 
philosophy which treats of the relations of the sciences One of 
the tasks of philosophy is to define and distribute, classify and 
co-ordmate, the sciences, so as to exhibit them as paits of an har- 
monious cosmos or members of a well-piopoi honed corpus But 
philosophy, when m the pursuit of its merely general ends, cannot 
he expected to go into details and to concern itself with all the 
subdivisions and ramifications of science It will he content to 
trace mam lines, to appreciate leading principles, processes, and 
results, and, in a word, to exhibit the oigamc unity and vanety of 
science as a whole. It will leave the exact and exhaustive dis- 
tribution and survey of any particular kind or group of sciences to 
those who are extensively and minutely acquainted with that kind 
or group of sciences The comprehensive philosophic survey of 
any older or department of studies is the encyclopedia thereof 
Hence there is encyclopedia of mathematics, of physics, of philo- 
logy, and of jurisprudence, as well as of theology Encyclopedia 
of philosophy, however, comprehends all the depaitmental encyclo- 
pedias of science And this for the simple reason that philosophy 
is inclusive and umtive of all science As scicntm sciential urn 
philosophy is, as Hegel has aptly said, “ wesentlieli Encydopadie ” 
Hence theological encyclopedia— the encyclopaedia of the sciences 
conveisant with religion — may leasonably be held to be essentially 
a prolongation, a direct continuation, of philosophy 

Theological encyclopedia has had its couise deteimmed by the 
general movement of theology The various theological disciplines 
required to he evolved before they could be co-ordinated The 
designation “ theological encyclopaedia” fiist occurs m its cunent 
technical sense m Mursmna’s P > imm Lincsc Bncyclopxdim Theologicse 
(1764) It was only with the publication of Schleiermacher’s 
Kurze Larstdlung cles theologiscTien Studiums m 1811 that the full 
scientific importance of the discipline was made evident It has 
since been diligently cultivated m Germany, and is at length find- 
ing recognition m other countries, 

There are, however, serious defects even m the latest and best 
expositions of it Two of these may be noted as being so seuous 
that, owing to then prevalence, theological encyclopredia can hardly 
he said to have even yet entei ed a truly scientific stage One is the 
viltual or express identification of theology with Ohnstian theology. 
All the chief theological encyclopaedists of Germany — Hagenbach, 
Lange, Rabiger, Rothe, Yon Hofmann — follow Schleiermacher 
in this amazingly absuid procedure Logically the Biahmanist, 
Buddhist, and Mohammedan might with equal justice identify all 
theology with their own The superiority of Christianity to other 
religions, the uniqueness of Christianity among religions, does not 
alter the nature oi lessen the magnitude of the eiroi Every ency- 
clopaedia of theology which confounds the geneial with the special 
so completely as to identify theology with Christian theology foi- 
feits its title to recognition as scientific, and almost all, even of the 
latest and best theological encyclopaedias, do so The other fault 
referred to is that, even in the latest and best of theological ency- 
clopaedias, the constituent sciences of theology are not so co- 
ordinated with refeience to a centre as to render apparent their 
organic connexions The German encyclopaedists since Schleier- 
macher claim, indeed, that they so distribute the vanous disciplines 
of theology as to exhibit its natuial organization. But the claim is 
not well founded In leality, their schemes of distribution have 
no real unity They axe simply arrangements of the vanous theo- 
logical disciplines m a fourfold, thieefold, or twofold manner, i e , 
for example, as exegetical, histoncal, systematic, and piactical, or 
as historical, systematic, and practical, or as didactic and practical 
But this is merely external classification. It may he faultless of 
its kind, hut it cannot of itself yield moie than a superficial and 
mechanical arrangement of the theological sciences Theology, to 
he scientifically surveyed and distnbuted, must be viewed as a 
unity, and all its parts must he shown to be included m it, and 
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to have a definite place in it fiom its veiy nature and definition, 
as the science or philosophy of religion Then relationship to one 
another must he determined by then relationship to the whole of 
which they are paits, to that science or rather philosophy which 
treats of lehgion as a whole They can only be unified and co- 
ordinated m a tiuly otganie mannei by their due lefeience to 
religion, and consequently piopei inclusion and location m the 
philosophy of leligion This necessity has as yet been only verbally 
acknowledged by theological encyclopedists 1 

There is an all-compiehensive science of religion, — one -which Plulo- 
treats of religion m its unity and entirety It alone completely sopliy of 
answeis to the idea and definition of theology It is the one leligion 
general theological science, compiehends and dominates the special 
theological sciences, so as to be the science of these sciences, and 
hence, m accoidance -with the tiue distinction between philosophy 
and science, is pioperly called philosophy lather than science — the 
philosophy of leligion All philosophy is science, but all science 
is not philosophy Philosophy, as distinguished from science, is 
geneial or universal as distinguished fiom paiticulai oi special 
science This distinction is, of couise, not an absolute one, but of 
degree — of more oi less, every other distinction between them, 
however, is positively enoueous The one general theological 
science is appiopnately, theiefore, teimed philosophy It is the 
philosophy of religion as theie is a philosophy of nature and a 
philosophy of mind, each inclusive of vanous sciences It is of the 
very natuie of philosophy to he both befoie and after the sciences 
to which it relates, — to be at once then root and lesult, and at the 
same time then bond of union and souice of life And the geneial 
theology which may justly be identified with philosophy of xeli- 
gion has undoubtedly held this relation to the special theological 
sciences It pieceded them, being the geim fiom which they 
evolved, the root fiom which they have spuing , it lias giown up 
along with them, peimeatmg them as their common life , and it 
also succeeds and transcends them, basing itself on them and per- 
fecting itself by means of them It is the one generic science of 
the object with which it deals, and vast enough to comprehend a 
whole gioup of sciences, because its object — religion — is so lick, 
complex, and varied 

The pnmaiy task of a philosophy of ieligion is to ascertain and 
exhibit the natuie of leligion How, a geneial theoiy of leligion 
is the natural mtioduction to all special leligious studies and theo- 
logical sciences, and yet can itself only be bi ought to peifection 
thiongh the advancement ot these studies and sciences For 
example, we can only adequately undeistand the natute of leligion 
tluough study of the history of leligion, and yet we cannot trace 
the histoiy of ieligion at all unless we know geneially what leligion 
is Again, m such woilcs on Clmstian dogmatics as those of 
Selienkel, Kahms, Biedermann, and Lipsius, we find a consider- 
able place assigned to an investigation into the geneial nature of 
religion The investigation is manifestly not there strictly appro- 
priate , its tiue position can only be m anothei and widei science 
At the same time, it is undoubtedly a necessaiy antecedent to the 
investigations of Chustian dogmatics, fiom the very fact that 
Chustianity is a ieligion On the otliei hand, Clmstianity is not 
only a religion, hut a religion which claims to be the perfect or 
absolute ieligion , and, clearly, if the claim he well founded, the 
complete natuie of religion can only be undeistood tlnough that 
full knowledge of Christianity which Christian science may be 
expected to give 

Fiom the veiy nature of religion the science or philosophy which 
treats of it as a whole must obviously be most comprehensive. 

Religion is a lelation between a worshipping subject and a wor- 
shipped object It implies both distinction and unity "Were 
there no distinction between the subject and the object theie would 
be no ieligion, whether the self-identical unity were named God or 
man "Were theie only distinction between them — were God and 
man absolutely separate from and indifferent to each other, — 
religion must be in this case also impossible Religion thus 
supposes two factors, which are different yet i elated, so fai distinct 
and so fai akm , and our views of religion must depend on our 
views of these two factois It involves still moie God does not 


1 The best account of the history of theological encj clopsedia is that given hy 
Rabiger in his Theologik odei Encytlopadie der Theologie (1880), of -yvlnch theie 
is an English tianslahon, with notes which consideiahly inciease the value of 
the woik, by the Rev J Macpheison (2 vols , 1884) The account in Zocklci’s 
Handbuch der theol Wissenschaften , i 87-111 (188S), is also good The fullest 
account of the lustoiy of attempts to classify the sciences is that of the piosent 
wnter m Freely Rev foi July 1S85 and July 1886 The following may be 
specified as among the most useful of theological encyclopaedias — Schleiei machei ’s 
Kurze Darstellung dee theol Studiums, 1st ed , 1810, 2d ed , 1830, Staudenmaier's 
Encyclopadie der theol Wissenschaften, ifcc , 1884, Hagenbacli’s Encyclopadie u 
Methodologie der theol Wissenschaflen, 10th ed , 1880, Ciooks and Hrnst’s 
Encyclopaedia and Methodology , on the Basis of Hagenbach, New York, 1884; 
Doede’s Encyclopedie da Chnstehj&e Theologie, 2d cd , 1883 , Lange’s Ot undnss 
da theol Encyclopadie, 1877 , Von Hofmann's Encyclopadie da Theologie, 1879, 
Rothe’s Theologische Encyclopadie , 1880, Diummond’s Inti oduction to the Study 
of Theology , and Cave's Inti oduction to Theology, 1886 See also the article of 
Willibald Giimm, “ Zut theol Encj clopadie," in Zlschr f vnssensch Theol , 1882, 
i , and Grietillat’s Expose de Theologie Systematise, vol i, “ Rropddeutique,” 
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act on man by the direct manifestation of His absolute essence, nor 
does man know God by immediate vision. Take away the physical 
and moral woilds and the written word and the Incarnate Word of 
God — suppose, that is to say, both general and special revelation 
removed — and an impassable chasm will separate man from God and 
all religion be destroyed The revelation m nature and the reve- 
lation through particular inspiration and intervention, however, 
bridge over this chasm, and consequently religion is everywheie 
found existing m some form. But even revelation would be 
useless if man had not faculties to apprehend it and to avail him- 
self of it The communion of man with God supposes powers of 
communion in man as well as m God. It can only be realized 
through religious faculties and processes which can be analysed and 
which have laws of exercise and evolution that can be traced 
Further, religion has a history which shows howman has interpreted 
or misinterpreted the revelations made to him, what forms religion 
has assumed m various lands and ages, and how these forms — the 
religions of the world — have arisen and spread, developed and 
decayed, influenced one another and affected moiality, civilization, 
and general history Thus religion, from its very nature or idea, 
requires us to treat— (1) of the object of leligion (God), (2) of the 
subject in' religion (man), and (3) of the media and process of religion, 
— oi, in other words, (a) of the modes of Divine manifestation, (6) of 
the powers of human apprehension of the Divine, and (c) of leligion 
itself as a land of psychical life All the special theological sciences 
deal with some of these themes, or some poition or poitions of some 
of these themes, m ceitam aspects, but the philosophy or general 
science of religion deals with them all in. their entirety and organic 
connectedness, the form appropriate to philosophy — to science 
which comprehends and theieby tianscends special sciences 

Foi the philosophy of religion, as the highest discipline of theo- 
logy, the most natural order to be followed m the treatment of its 
themes is probably that which has been indicated. It is the order 
which has been most commonly adoptedm treatises that aimed at sys- 
tematic completeness God, man, God’s manifestation of Himself 
to man, man’s experience of God, and the development of religions, 
— these are the topics, and such is, in the mam, the order of their 
discussion, usually found m philosophies of religion properly so 
called This is, however, because the philosophy of leligion as a 
distinct discipline presupposes the results of the several special 
theological sciences Theology ends as it begins, in unity , but 
the unity m which it ends is veiy different from that in which it 
begins It begins with the confused unity of common knowledge, 
the complex and undifferentiated germ of the theological sciences , 
it ends with the unity of the clearest and deepest insight, m which 
all distinctions are at once recognized and reconciled This last is 
the unity of that ultimate stage of theological knowledge which can 
alone claim to be philosophical as distinguished from scientific ; and 
it can only be reached by those who have attained to an adequate 
mastery of all the sciences conversant with lehgion The philo- 
sophical student of the whole must have studied scientifically its 
arts, know what is to be known about them, and make use of his 
nowledge m his own proper labours The student of the parts 
needs to know only in a general way what religion is, and must 
follow in. his studies au order of procedure determined by his lack 
or limitation of knowledge The course by which the mmd travel ses 
the partial and special sciences of religion and rises to a philosophy 
of leligion cannot he the same as that through which it unfolds a 
philosophy of religion itself, exhibits and confirms a religious theory 
of the universe, and harmonizes and elucidates all results of theo- 
logical research and all varieties of religious phenomena 
The philosophy of religion is itself, of course, special m relation 
to philosophy, of which it is only a department And there may 
even be a special kind or form of the philosophy of religion, if that 
kmd or form be general enough to include a natural group of theo- 
logical sciences and to have regard to their collective effects A 
special religion may be so significant, so important, and the subject 
of so many theological disciplines as to render indispensable the 
division alike of the philosophy and of the sciences of religion into 
general and special, Christianity, as the most perfect form of 
religion, the fullest revelation of spiritual truth, the source and 
theme of a large group of sciences, is such a religion Hence there 
may be, and should be, not only a philosophy of religion but a 
philosophy of Christianity, — not only a genencally religious but a 
specifically Christian theory of the universe. If the claims of 
Christianity be warranted, if m it religion and revelation were 
consummated, the philosophy of religion can only reach a satis- 
factory conclusion when it has passed into a philosophy of Christi- 
anity, or, m other words, attained such a comprehension of existence 
and life m relation to the person and work of Christ as is possible 
to the human spirit The philosophy of Christianity must obviously 
be connected with all Christian disciplines in. the same manner as 
the philosophy of religion is with all other theological disciplines 
History The history of the philosophy of religion has, of course, been 
of pbilo- closely conjoined with the histones both of theology and of 
sophy of philosophy, and influenced by all the causes which have affected 
religion them. In the wide sense of religions reflexion it is as old as 
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either philosophy or theology As a distinct department of 
philosophy, and the highest and most comprehensive theological 
science, it is of comparatively recent origin, and, indeed, younger 
than many a living individual , but even m this latter sense the 
whole histones both of philosophy and of theology have been 
needed as the preparation and foundation for it It could only 
appear in its alone adequate form when both philosophy and 
theology were highly developed, when both had freed themselves 
from the yoke of all autliouty save that of tiuth and reason, when 
both had discovered then appropnate methods, when they could so 
combine as to do no violence to the pioper natuie of either — a kind 
of combination most difficult to accomplish But this, as might 
easily be shown, was not before philosophy and theology became at 
once critical and speculative, or, m othei words, before that great 
revolution of thought with which the names of Kant, Hegel, and 
Sehleiermachei are so glonously associated Only in the present 
century have philosophy and theology reached the stage m which 
they can unite and pioduce a philosophy of religion. And wi thin 
the century many philosophies of religion have made their appear- 
ance, especially in Germany Indeed, all the more eminent philo- 
sophers of Germany have fully lecogmzed that a philosophy of 
religion is a most essential department of philosophy. That not 
a few of the so-called philosophies of religion produced have been 
very defective and erroneous is only what was to be expected. The 
worth of a man’s philosophy of religion cannot be gi eater than the 
worth of his philosophy and. theology in general It is impossible 
that the philosophy of leligion of an Hegelian and a Neokantist can 
accord, very possible that both may be far remote from the tiuth 
If empmcism, positivism, or materialism be true philosophy, or if 
authority he the foundation of religion and the standard of theo- 
logy, a philosophy of religion must be illegitimate and superfluous 
When leligion is assumed to consist merely of beliefs, emotions, 
and actions which have no objective grounds, no real and lational 
basis, its development can only he an object of history and of 
psychological analysis, and there can be no philosophy of religion, 
but simply a science of religions, which, seeing that it deals 
entuely with certain forms of mental disease and delusion, must 
be deemed merely a department of mental pathology A philo- 
sophy essentially religious must combine with a theology essentially 
rational m order to yield what deserves to be called a philosophy 
of religion If religion be the living apprehension and enjoyment 
of the tiuth which philosophy has for its mission to seek to com- 
prehend, then, but only then, must a philosophy of religion be 
necessary ahke to philosophy and religion 1 

We now pass to special theological disciplines which can at the Special 
utmost merely become sciences as distinguished from philosophy, theo- 
They all deal with religion, each of them treating of some particular logical 
portion or aspect of it , and the order and mode m which they do sciences — 
so determines then xelations to one another and the order of then 
succession If we would rise, for example, through study of the 
parts or phases of religion m a sure and natural manner to a 
knowledge of it as a whole, we must necessarily begin with what 
of it is nearest and most accessible to us But what is so is its 
history In its historical manifestation it is a phenomenon which Historical, 
no one can refuse to acknowledge The history itself, however, is 
not only a most extensive but a very complex phenomenon It is 
external and internal, corporeal and spiritual, a history of outwaid 
events and actions, institutions and utos, and also of ideas, con- 
victions, and affections What is external is nearer and more 
accessible to us than what is internal, and it is thiough the former 
that we must penetrate into the latter They cannot be quite 
separated, for the external is only intelligible through the intei - 
nal, and the internal only attainable and verifiable through the 
external , but they can be so far diffeientiated, and theie is a 
history mainly of what is external in leligion and another mainly 
of what is internal The ordinary history of leligion is mainly 
concerned with tracing the giowth of religion m its most apparent 
form and institutional character It may be divided into three 
great sections— the ethnic, Biblical, and ecclesiastical, — the history 
of the heathen leligions, the history of the Jewish religion and of 
the use of Christianity, and the histoiy of the Christian church. 

i There is a laborious and impartial history of the philosophy of religion by 
Bernhard Punjer, Geschichte der christhctien Religionsphilosophie, 2 vols , 1880- 
83 Of this valuable work an English translation is soon to appear Some 
chapters of the history have been ably written by 0 Pfleideiei in his Religwns- 
philosophte auf geschichtlicher Grundlage , 1884, a flisfc volume of a translation of 
winch has been published For a list of works on the philosophy of religion the 
last edition of Hagenbach may be consulted Here the following only can be 
mentioned — Hegel, Philosophic der Religion, 2 vols , 1832 , Krause, Me absolute 
Religionsphilosophie , 2 vols , 1835 , Ohlert, Religionsphilosophie m ihrer Veberem- 
stimmungm.it Vermnft, Geschichte , und Offenbai ung, 1835 , Billioth, Vorlesungm 
tlber Religionsphilosophie, 1837, Steffens, Chi isthche Religionsphilosophie, 2 vols , 

1839 , Taute, Religionsphilosophie, com Standpunkte der Philosophie Herbal Is , 

2 parts, 1840-52 , Rothe, Theologtsche Ethik, 3 vols , 1845 , "Weisse, Fhilosophische 
Dogmatik Oder Philosophic des Christ enthums, 3 vols , 1855-62 , Apelfc. Religions- 
philosophie , I860, Stockl, Lehrbuch der Religionsphilosophie, 2d ed , 1878 , Lotze, 

Grundzuge der Religionsphilosophie, 1882 , Yon Hartmann, Religion des Geistes, 

1883, Teiehmullei , Religionsphilosophie, 1886, Morell, Philosophy of Religion, 

1849 ; Caird, Introduction to the Philosophy of Religion, 1876 , Moms, Philosophy 
and Christianity, 1883 

XXIII. — « 
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Whether history in this form, even when, studied m the most 
accurate and thorough manner, should he called science may he 
doubted, as it is simply occupied with the discovery and description 
o£ the particular and concrete It is not usual so to designate it 
in any of its sections The history of religious beliefs and ideas 
may be as purely and pioperly history as that of external institu- 
tions and transactions It deals, however, not only with what 
is internal and spmtual but also with what is abstract and general, 
and hence it is at least more akin to science than is common 
history, and its sections are often called sciences These sections 
are three m number, and correspond to the sections of the ordi- 
nary history They are known as comparative theology, Biblical 
theology, and the history of Christian doctiine. To the last of 
these, symbolics may fairly claim to be a necessary supplement 
They aie quite distinct from a conceivably attainable knowledge of 
the laws of religious history, such as might he with strict propriety 
designated science of religious history, a department of science of 
history Of historical science in this last sense there is as yet 
extremely little 

Psycho- Beligion is a spmtual process, and its history continuously 

logical , implies the affections and operations of nund The historical 
treatment of religion, therefore, necessarily leads to its psycholog- 
ical treatment The history alike of religious events and actions 
and of religious ideas and beliefs can only he explained through 
a knowledge of the religious powers and processes, i e , of the 
psychological factors and states which condition and determine 
its development The psychological study of lehgion, although it 
has been greatly neglected, should reach over a very laTge depart- 
ment of theology. The department may he distributed into thiee 
disciplines— the general, comparative, and special psychology of 
religion The first should treat of the general religious nature of 
man , the second should discover and compaie the psychical peculi- 
arities to be found m the various religions , and the third should 
exhibit elaborately the psychology of a particulai leligion, as, e g , 
Biblical and Christian psychology 

Apolo- The historical and psychological sciences of religion deal with 

getic , religion merely as an historical and psychological phenomenon. 
They do not imply its truth, and can he cultivated by those who 
regard it as a delusion equally with those who acknowledge it to 
he a ceitamty It is the office of apologetics to determine whethei 
or not it is true and how far it is true If it end not m a negative 
result, m agnosticism or atheism, it must prove that God leveals 
himself to man, and that man apprehends God. In othei words, 
apologetics tieats of the media ot revelation — alike the objective 
and subjective, Divine and human media — and so is the science, 
on the one hand, of revelation, and, on the othei hand, of religious 
certitude It is divisible into geneial and special, or, m equivalent 
terms, mto theological and Chiistian apologetics,— the formei being 
the scientific exhibition of the giounds of natuxal religion, and the 
latter of the grounds of the Christian religion They are some- 
times combined, inasmuch as both are needed m ordei to establish 
the truth of Christianity In Geimany it has become not uncom- 
mon to fuse them into one under the name of fundamental theology, 
described as the science which treats of the foundation of Chus- 
tiamty And, undoubtedly, it is not only expedient but even 
necessary to treat of both as introductory and pieparatory to the 
construction of Christian science. But the distinction between 
them must not, therefore, be forgotten or ignored Theological 
apologetics might he irresistible although Chiistian apologetics 
were futile Theological apologetics denves its validity from its 
relation to natural theology, which has an absolute value of its 
own, wholly independent of any other science, of Chiistiamty, 01 
of anything else The alliance of theological and of Chiistian 
apologetics is perfectly legitimate , the attempt to combine them 
into a single science, into a single homogeneous discipline, is 
decidedly the reverse 

System- The highest stage of theological science is the methodical educa- 

atic tion and exhibition of the truth involved in religion, either as con- 
tents of faith or elements of life "When conversant with the faith 
it is dogmatics, when with the life ethics, hut, of course, here 
again distinction is not to he confounded with separation True 
faith is living faith, and true life is the life of faith Dogmatics 
and ethics axe so intimately related that it is not surprising that 
they should have been long left undifferentiated, or that a few 
eminent theologians should still deny that they can be propeily 
treated apart Theology at this stage is commonly designated 
systematic, although the term is not a good one, and otheis, little 
if any better perhaps, as didactic, theoretical, positive, thetic, &e , 
have been suggested as substitutes Systematic theology, like 
historical, psychological, and apologetic theology, is divisible mto 
general and special, the former including natmal theology and 
theological ethics, and the latter Christian dogmatics and Christian 
ethics The identification, so common in Bntain, of systematic 
theology with Christian dogmatics is, of course, solely due to the 
survival among us of prescientific thought and language m theology 
The historical and psychological sciences of religion may be con- 
joined under the designation of empirical, or phenomenological, or 
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historical (in the widest sense), the apologetic and systematic 
sciences undei that of didactic, thetic, speculative, 01 systematic 
(m a loose sense) This twofold division of them is the one gene- 
rally adopted And as it rests on an obvious aud important dis- 
tinction it is fully entitled to acceptance, provided it be so received 
as not to hide 01 extmde the fourfold division founded on the leal 
moments 01 stages of the process of theological investigation 

There are a considerable number of disciplines uot included m 
the divisions indicated, yet for winch the theological encyclopaedist 
is bound to find appropnate places The best classification of these Exegeti- 
is into exegetical and practical So-called exegetical theology, cal and 
howevei, is in all its departments simply instrumental and intro- piactical 
ductory to historical theology , and practical theology is in all its theology, 
departments concerned with the use and application of religious 
knowledge, not with its acquisition and advancement The formei 
is not directly occupied with religion but with the records and 
documents from which its history must be ascertained, the latter 
is art and not science 

Considering theology, then, only as science directly engaged on 
religion, the following are the sciences which belong to geneial 
theology — (1) the history of religions, (2) compaiatrve theology, 

(3) psychology of religion, (4) theological apologetics, (5) natural 
theology , and (6) theological ethics Those of Chiistian theology 
are — (1) Biblical history, (2) ecclesiastical history, (3) Biblical 
theology, (4) histoiy of Chiistian doctime, (5) symbolics, (6) 

Biblical and Christian psychology, (7) Chiistian apologetics, (8) 

Christian dogmatics, and (9) Chiistian ethics The remain dei of 
this aiticle will be devoted to a brief indication of tbe nature of 
such of the above studies as have not already been treated of in 
sepaiate aiticles 

The history of religions and comparative theology differ from Histoiy of 
each othei as sacred history and Biblical theology oi ecclesiastical religions 
history and the history of Christian doctrines differ That they and com- 
should larely be distinguished pioves only that the ethnic sacred parative 
books have not yet been so closely studied as tbe Bible, and that theology 
the histones of the great ethnic religions are not yet so well known 
as the history of Chiistiamty As regards both the history of 
religions and comparative theology, see Religions 

The geneial psychology of religion should analyse the religious Psycho- 
nature of man and trace the laws of its development It has to logy of 
asceitam the pnnciples which guide leason m the search aftei God, religion 
to determine what subjective religion is, what elements it involves, 
and thiough what stages it may pass , and to show how the undei - 
standing and imagination, the emotions and affections, the qualities 
and energies of will, operate in religion and influence its chaiacter. 

While general psychology of religion thus treats man as framed 
and fitted for religion, the compaiative psychology of religion 
tieats of the psychological composition and peculiarities of the 
vanous concrete and collective manifestations of religion It 13 
related to the geneial psychology of religion as comparative 
psychology to geneial psychology It must concern itself with the 
religions of the rudest peoples It has to explain what is psycho- 
logically distinctive of fetichism, animal worship, natiualistic 
religions like the Yedic, anthiopomorphic polytheisms like those 
of Greece and Rome, and pantheisms like Brahmanism and Bud- 
dhism For example, m each of these foims of religion imagination 
works differently, and the comparative psychology of religion 
should give a complete view of the operations of imagination m the 
formation of the religions of humanity So as regards all the chief 
intellectual pnnciples and all the chief sentiments. 

The psychological study of religion was not, as is often said, be- 
gun by Rant Hume — in vn tue of bis Natural History of Religion, 
with its clear recognition of the distinction between the causes and 
the reasons of religion — is much more entitled to he considered 
initiator m this department, but eveu his claim may be contested 
The department is one of which there is as yet no general suivey, 
and of which many portions have been entirely overlooked What 
the ordinary psychologists — e g , Bam, Sully, Thompson, Rabier, 

Fortlage, Strumpell, Volkmann, Wundt — say regarding it is very 
vague and meagre The only two points which have been closely 
investigated are those as to the nature of religious cognition and 
the essence of religion, and as to both speculation has been fre- 
quently allowed to disturb and pervert psychological analysis 
For some of the latei literature on these points, see notes on aiticle 
Theism neither the general nor the comparative psychology of 
religion as yet exists in a separate and appropnate form What 
religious psychology there is will be found chiefly in the writings 
of anthropologists like Bastian and Tylor, of comparative philo- 
logists like Max Muller and Stemthal, of philosophers like Spencer 
and Renouvier, of theologians of the school of Schleiermacliei, and, 
above all, in the histones of religions and the philosophies of 
religion 1 

Theological apologetics is not to he confounded with natural 

1 Alliott’s Psychology and Theology, Newman Smyth’s Religious Feeling, 

Bnnton’si Religious Sentiment, Happel’s Anlage des Menschen zur Religion, 

Ulricis Qott und Menseh, and Lesbazeille’s 1 Bases Psych ologiques de la Reli- 
gion" (two articles In Rev Phil , vol. xxi , 1886) may he specially mentioned 
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p,- theology, from which it is as distinct as Christian apologetics is 

lo- fi om Christian cl ogmatics It lays a foundation for natui al theology, j 
inasmuch as it vindicates religion "by showing that it rests on 
objective spiritual tiuth It piesupposes a knowledge of religion 
as an histoneal and psychological phenomenon, but none of natnial 
theology, which it, of couise, leaves as a science to establish its own. 
doctrines It has the following tasks to perform (1) To show 
that man is capable of apprehending the divine This requites the 
lefutation of agnosticism and the vindication of the pnnciples 
implied m religions knowledge and certitude 1 2 (2) To prove the 
reality of a levelation of the Divine m physical nature, mind, and 
history The results of the vanous sciences will thereby be shown 
to be data of theology It requues the lefutation of atheism, mate- 
rialism, positivism, and secularism, and of all principles which 
logically involve these systems (3) To exhibit the leasons for the 
true conception, of the Divine, and to expose the arguments em- 
ployed in favour of false conceptions. The defence of theism, for 
example, must he accompanied by proof of the erroneousness and 
insufficiency of the polytheistic, dualistic, deistic, and pantheistic 
hypotheses (4) To adduce whatever evidence may be contained 
m general revelation for the immoitality of the soul and a future 
state of rewards and punishments 

al [Natural theology is the systematic exposition of the truths m 

gy. natural or general levelation Its data are the facts and laws ot 
nature, as ascertained by physical, mental, and historical science 
Its inductions and mfeiences l elate to God, men, and their rela- 
tionship Its appeal ance as a distinct science may be dated fiom 
the publication of Raymond de Sebonde’s Theologia Nairn alls m 
1436, although poitions of it had been, admirably presented by 
ancient plnlosopheis, e g , Socrates, Plato, Aristotle, and Cicero 
It flounshed with extiaoidmaiy vigour m the latter half of the 
17th and throughout the 18th century It should endeavour 
to perfoim the following tasks (1) To descube the natuie, 
character, and attributes of God, so far as they aie disclosed 
by the matenal woild, nund, and histoiy (2) To treat of God 
m relation to the woild and man, and of the woild and man in 
relation to God, under which head all questions as to ci cation, pio- 
vidence, theodicde, optimism and pessimism, education of the 
human race, &c , will fall to he discussed horn the standpoint of 
general revelation (3) To determine, so fai as can he done fiom 
general revelation, what man may reasonably hope foi as to deliver- 
ance fiom sm and its consequences, and wliat he may reasonably 
believe as to the conditions of existence m a future woild As to 
this third point the view is prevalent that the light of nature dis- 
closes nothing regarding man’s salvation or future destiny But 
does this view not anse from overlooking that the kingdom of God 
is within, and from falsely supposing that salvation is entiance into 
an external, non-spiritual heaven on conditions which, being in 
themselves non-natural, cannot be naturally known ? The heathen 
nations have certainly not supposed nature to be wholly silent and 
dark on the subject In every developed ethnic religion there is 
a soteriology and eschatology as well as a theology Man is no- 
where necessarily without hope any more than without God in the 
world. 3 

Theological ethics differs from natural theology in that it seeks 
m nature, viewed as a Divine revelation, laws oi spiritual life, not 
merely religious doctrines Its place is between moral philosophy 
and Christian ethics It is unmistakably distinct from both, and 
may be more plausibly included m natural theology than m either 
It should endeavour (1) to deteimme how religion and morality are 
distinct and how connected , (2) to ascertain liow morality has been 
affected and modified by the various positive ethnic leligions and 
the various religious but non-Christian philosophies ; (3) to exhibit 
how the character of God, as delineated by natural theology, stands 
related to the moral law, the moral life, and the chief ethical end 
or supreme good of man , (4) to describe the duties which the light 
of nature shows that man owes directly to God , and (5 ) to trace how 
piety to God must influence personal and social virtue Unlike 
moral philosophy and Christian ethics, it can hardly be said to 
have been yet treated as a separate discipline and piesented as 
a whole Daub and 1 Marhemeke have, indeed, written works 
nominally on Theological Morals , and Rothe and Yon Hofmann on 
Theological Ethics , but m all these works it is really Christian 
ethics which is exhibited to us under certain speculative lights. 
There is, however, a very extensive literature relatmg to particular 


1 For the literature on agnosticism, see above, p 246 note 2 

2 Foi the literature of apologetics (theological and Christian), see Bedford’s 

Christian Plea against Model n Unbelief, pp 497-533 For a list of the best works 
ontheologicalapologetics and natural theology, see Cave's Introduction to Theology, 
pp 149-161 Indications as to the history and literature of many particular 
questions and portions of both disciplines are given in the notes to Flint’s Theism 
and Antitheistic Theories One of the best sketches of the history of natuial 
theology is that in Zockler's Theologia Naturahs Here it may be sufficient to 
mention the following works —Butler's Analogy, Paley.’s Natural Theology , 

Chalmers’s Natural Theology , the Bridgewater Treatises , Thompson’s Theism , 
Tullodi’s Theism , M'Cosh’s Method of the Bivme Government , TJLrici’s Gott und 
die Natur , Jules Simon’s Natural Religion (Eng tr), Janet's Final Causes (Eng 
tr ) , Caro's Idee de JDieu, 6th ed , Gratry’s Councils s ance de Dim , 7th ed , and 
Maigerie's Theofacde, 3d ed 
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pioblems and portions of theological ethics. Thus what has been 
just indicated as pioblem fiist — that as to the relation of religion 
and morality — has been long much discussed 3 The second problem 
demands wide and close historical research , it has been touched at 
a multitude of points, but only touched With the third pioblem, 
or rather gioup of problems, almost all systems of Christian ethics 
have to some extent dealt , and with the fourth and fifth problems 
almost all systems of moial philosophy 

We now pass to Christian theology. Its historical section in- Biblical 
eludes, besides the histories of Israel and the church (as to which and 
see Israel and Church History), Biblical theology, the history church 
of Christian doctrine, and Chi lstian'symbolics history 

All hermeneutical studies are auxiliary to exegesis, and all Biblical 
Biblical exegesis leads up to that compiehensive and connected theology 
view of the development of Biblical ideas which it Is the aim of 
Biblical theology to set forth Biblical theology is not to be under- 
stood as meaning a theology founded on the Bible — Christian 
dogmatics under another name It does not assume that the 
Bible is either a souice or standard of truth It does not set forth 
the ideas which it exhibits as true m themselves, but only as truly 
m the Bible It seeks no other tiuth than tiuth of exposition. It 
aims at doing no more than giving a true account of what are the 
religious ideas in the Bible, of how they aie l elated as set forth 
m the Bible, and of what their history has been throughout the 
Biblical period Its sole business is critically to ascertain and 
truthfully to exhibit what Scripture teaches, what each writer, 
even, of Scnptuie teaches, m a purely objective, organic, histoiieal 
manner It cannot possibly be confounded with Christian dog- 
matics by any one who has the slightest notion of what it is, 
although the latter must m great part rest on it and derive most of 
its matenals from it It is the ultimate duect result and the most 
comprehensive and perfect product of Biblical exegesis, and related 
to the history of leligious ideas as a part to the whole m which 
it is included, compaiative theology preceding and the histoiy of 
Chustian doctune following it It divides into theology of the 
Old Testament and theology of the New Testament , and its 
method is one appropriate to an historical discipline, and, there- 
foie, chronological, genetie, analytic, and synthetic. It is a com- 
paiatively lecently constituted department of theological science, 
both Catholic and Protestant divines having made for ages the 
enoimous mistake of studying Scupture— so far as their interest 
theiemwas theoietical and not practical — primarily m order to find 
pioof of the doctrines contained m their cieeds and confessions 
They failed to appiehend and appreciate the seemingly very simple 
thought that Seriptuie should be studied m the first instance with 
a single eye to find out what was really in it, and that to this end 
the study of it should he strictly and purely exegetical and his- 
torical J. Ph Gabler, in his thesis De Justo Discnmme Theologies 
Bibhcss ct Dogmatics,, published m 1787, was the first clearly to 
show the true character of Biblical theology as an essentially 
historical study Since then it has been cultivated with gieat zeal 
by a host of able labourers 4 

The history of Christian doctrine only began to be treated as History of 
a separate theological discipline in the latter part of the 18tli Christian 
century Previously it was dealt with as an appendix to dog- doctrine 
matics or as a part of church history It is not an appendix to 
dogmatics, hut it includes its history and contributes to lay a 
foundation fox it No doctime can he either coirectly understood 
or rightly developed where there is ignorance of its history The 
history of Christian doctrine is a part of the history of Christianity, 
namely, the history of Christian beliefs, as distinguished, on the 
one hand, fiom the history of Christian life and practice, and, on 
the other hand, fiom the outward history of the church It is a 
1 part also of the history of religious thought, and of the history of 
1 thought m geneial, and therefore closely connected with the history 
of philosophy Its development must be admitted to he ruled by 
the general laws of the intellectual history of man It may be 
taken, howevei, m a wider or nairower sense,— m the former 
; being the history of Christian thought and belief as such, and 
; in tne latter the history only of dogmas strictly so called, i e , o£ 
i doctrines formulated and pi omulgated by ecclesiastical authority, 

: and accepted either by the whole church or by large divisions of 
the church There ought perhaps to he a history of doctrines in 
both senses One m the former sense has only been undertaken 
recently by Harnack The method of the history of Christian 
doctrine must be strictly historical, and at the same time both, 
analytic and synthetic, seeing that both the history of the separate 
doctrines and the general and connected evolution of the doctrines 
require to be traced. Its periods will coincide with those of church 
history, but they ought to be determined from direct examination 

* The following references may he given — the last chapter of Janet’s La 
Mot ale, the flist thiee chapters in Caio’s Morale Sociale , many articles and 
reviews in Renotmei's Critique Phtlosophique , Marten sen’s Christian Ethics , 

§§6-14, Pfleiderei’s Moral und Behgton , Biadley’s Ethical Studies, pp 279- 
306, and Cand's Introd to Phil of Rel , ch ix 

* For the history ot Biblical theology, see Briggs’s Biblical Study , for the 
literature Cave, H agent ach, Rabiger, or Zoekler , for a reference to some of the 
best works, see Theism, supra, p 239 notes 2 and 3 
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of the development of the doctrines It is incorrect; therefore, to 
represent the discipline as having its geneial distribution into 
periods given it by church history x 

Sym- Symbolics is the histonco-comparative study of the dogmatic 

holies systems of the various Christian communions, as expressed and 
involved in their symbolical documents It treats of the origin, 
history, and contents, and relations of difference and agreement, 
of the various creeds and confessions of Christendom It was pre- 
ceded by “polemics” and ‘ controveisial theology” — pre-scientilic 
and anti-scientific kinds of theology The older so-called system- 
atic theologies and systems of divinity consisted laigely of sym- 
bolical matter treated m an unscientific and ungenerous spirit 
Christian dogmatics will never be properly purified until Christian 
symbolics leceives intelligent and due recognition, and has relegated 
to it the subjects which propeily belong to it Christian symbolics 
may be said to have made its appearance as a separate scientific 
discipline with Marheineke’s Symbohk, published m 1810 The 
chief reason why it appeared thus late was the difficulty of exeicis- 
ing m this sphere the impartiality of the true historical spirit 
The arrangement of its material is determined partly by the older 
of succession m which the chuiches appeared m histoiy and. paitly 
by the historical importance of the different churches “ In some 
treatises on symbolics the symbolical system of doctrine of each 
church is treated separately, while in others the seveial doctrines 
of the various churches are compared together Each of these 
methods has its advantages and disadvantages Then combina- 
tion is requisite ” 1 2 3 

Biblical The psychology of Christianity may be held to include Biblical 

psycho- psychology and the psychology ot the Christian life It must he 

logy admitted, howevei, that the right of the foimei to a place among 
psychological sciences is doubtful It is universally admitted that 
it ought to present what is taught in the Bible as to the origin, 
nature, faculties, states, processes, and future development of the 
human spirit, and also elicit the conceptions implied and pre- 
supposed m the Biblical statements on these points But if it do 
this m a merely histoncal manner, and do nothing beyond this, it 
must manifestly be regarded as simply a section of Biblical theology 
To be entitled to be considered a separate psycbologico-theological 
discipline it must at least also discuss the questions as to the truth 
of the ideas relative to the human spirit expressed and implied in 
Scripture, _ as to their accordance with the facts of mind, and their 
relationship to the conclusions of ordinary scientific psychology , 
and even then it may be held to be lather the result of a peculiar 
combination of history, apologetics, and psychology than a pro- 
perly psychological discipline However this may be, the study is 
an exceedingly interesting one It has had a lengthened histoiy, 
for in almost every geneiation since the 2d century tieatises on 
some of its subjects have appeared It was inaugurated by Mehta 
and Tertullian, obtained m the 17th and 18th centuiies distinct re- 
cognition under the designation of “ psychology sacia” or “ psycho- 
logy e sacris litens collecta,” and acquired tresb life and scientific 
foim from the publication of Beck’s Umriss der bibkschen SeeUnleh e 
in 1843 8 

The psychology of the Christian life is a much more comprehensive 
discipline than Biblical psychology, and one as to the precise place 
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and scope of which no dubiety need be felt Its work is to elucidate Christian 
all the distinctively Christian phenomena both of the individual psycho- 
and of the collective life As to the former it should evolve a logy 
theory of personal Christian experience, noimal and abnormal, m 
its purity and m its perversions As to the latter, it should explain 
the spmtual experience of Chiistian society — the development of 
Christian piety — in different ages, countries, and chuiches. For 
the accomplishment of the former task it will find help and material 
in religious poetry, religious biography and autobiography, and all 
other expressions and leeoidsof peisonal Christian experience , and 
for the accomplishment of the latter m all the sources and contents 
of ehuich history, although these must he used m accordance with 
the psychological puipose m view Christian psychology thus 
understood is a depaitment of theology still to foim And the 
difficulties in the way of its formation must he allowed to be very 
gieat They will only be overcome by men m whom piofound. 
psychological science and insight are combined with a rare suscepti- 
bility and richness of spiritual life 

For Chiistian apologetics, see Apologetics For Christian dog- 
matics, see Dogmatic 

Christian dogmatics and Christian ethics are the two disciplines Christian 
included in Chiistian systematic theology. They ought to he etlncs 
separated and cultivated apart, and yet must be lecogmved to be 
closely connected, and each the necessary complement of the other. 

The foimer sees m Chust the truth and the way thereto , the 
lattei sees in Him the lile and the way thereto. Chiistian ethics 
is much, the more recent discipline of the two, and it has not yet 
attained the same definiteness and homogeneousness Alike as to 
method and distribution there is greater indecision and confusion 
Among its eailier cultivators were Daneeus, Cahxtus, Peikins, 

Ames, Colville, Mosheim, Cmsius, Staudlm, and Yon Ammon 
Schleiermaclier may justly be regarded as the founder of modem 
Christian ethics His superiority to Ins predecessors was due chiefly 
to his piofounder apprehension of the nature of the problems of 
philosophical ethics, and to his comprehensive and spmtual concep- 
tion of the kingdom of God as the highest good, pervasive and 
regulative of every sphere of human life, industry and ait, science 
and philosophy, family, church and state The following may be 
given as a scheme of Christian ethics I. Determination of the 
nature, limits, and method of the science, and of its relations to 
othei disciplines, and especially to those which aie ethical and 
theological II Pzesuppositions of the science these are — (1) the 
ethical idea of God as revealed m natiue and m Chust , (2) man as 
a moial being and m his relation to the law and revelation of God , 

(3) cieation and providence as ethical systems , and (4) the king- 
dom of God m itself, m relation to cieation and providence, and 
as the goal of moial life III The fundamental conceptions of 
the science these are — (1) the Christian ethical law , (2) the 
Christian conscience , (8) the Christian ethical ideal , and (4) 

Christian viitue. IV The reign of am in the individual and 
society viewed m the light of Chnstiamty V The ongm and 
pi ogress of the kingdom of God m the individual soul, and its 
manifestation m the vutues and graces of the Chiistian cliaiacter 
VI The realization of the kingdom of God m the various spheres of 
society— the family, the chuich, the nation 4 * * * (R F ) 


THEOPHILUS Nicholas Alemanni, in his notes to 
the first edition of the Anecdota of Procopius (see Pro- 
copius), published in 1623, repeatedly quotes a Life of 
Justinian, which he attributes to “Theophilus Abbas, 
prssceptor Justmiam,” but without telling us where he 
found this Life or who Theophilus was Subsequent 
writers have continued to quote Theophilus from Ale- 
manm’s notes for the facts ascribed to him m those notes, 
and, among others, for the name Upravda, said to have 
been the original name of Justmian, and other proper names 
of members of the family of that emperor Mr Bryce has, 
since the article Justinian was published, discovered m 
the Barbenni library at Borne what appears to he the MS 
of the so-called Life of Justinian used by Alemanni. It 
is m Latin, and purports to be an extract made by Ivan 


1 Among the best general histones of Christian doctrine aie those of Neandei, 
Gieselei, Hagenbacli, Bam, Nitzsch, Thomasms, Hamack, Haag, Shedd, and 
Sheldon Theie is a multitudinous hteiature relating to doctnne in part.i raiin.-r 
periods and to particular dottimes 

s See Lumby’s History of the Creeds, 1873 , Schaff’s Creeds of Christendom, 

3 yois ,4th. ed , 1884 , 'Winer's Confessions of Chi istendom , and the Symbolics of 

MoMer, Miner, Ghi^rlcke, OeHler, Hofmann, &c 

3 The following aie among the most useful hooks for the student of Biblical 

psychology —Beck’s Outlines of Biblical Psychology (Eng tr ) , Delitzsch’s 

System of Biblical Psychology, Heaid’s Tripartite Nature of Man, Laidlaw's 

Bible Doctrine of Man, and Dickson’s BairdLecturefor 1882 


Tomco Marnavich, a Croatian ecclesiastic (1573-1639), 
from a Life of Justinian by a certain Bogomil (Greece 
Theophilus), who is alleged to have been the instructor of 
Justinian, and abbot of St Alexander at Prisrend (m 
Macedonia), and afterwards bishop of Sardica (now Sofia, 
m Bulgaria), the original of which Life, xn Slavonic, is 
stated m the Barbenni MS to exist m the Slavonic 
monastery of Basilian monks on Mount Atbos No such 
Slavonic MS (so far as is known) has ever been discovered 
in Athos or elsewhere, no Slavonic MS of the age of 
Justinian could possibly exist, and the contents of the 
Latin extract preserved at Borne are of so legendary a 
character as to throw the greatest doubt on the facts cited 
from Theophilus by Alemanni, including the name Upravda 
above referred to, and the Slavonic origin of Justmian 
It seems doubtful whether this Theophilus Abbas, whom 


4 The histoiy of Chiistian ethics has keen written by Wuttke, Christian Ethics, 
l ’ * lu ^ lnuc h T^ttei by Gass, Gesch der chnstl JEthik, 2 vols , and by Ziegler, 
Gesch d Christ Eth , 2 vols Bestmnnn has written two volumes of a Gesch d 
chnstl Sitte Among well known treatises on Chiistian ethics aie those of De 
Wette, Schleiermachei , Hnscher, Harless, Rothe, Wuttke, Saitorius, Maitensen, 
Oettrogen, Lange, Hofmann, Frank, and Domei Those of Wuttke, Saitorius 
(Doctrine of Holy Love), Hailess, and Martensen have been translated into 
English German i iterature is extiemely rich, while Fi ench and English literatures 
are miserably poor, m this department WardJaw’s Christian Ethics may be 
mentioned, but meiely because it is English, 
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the Roman MS identifies with a certain Romnio, bishop 
of Sardica m 517 (see Marcellmus Comes, Chtomcon , ad 
ann 517), ever existed at all Mr Bryce lias printed tins 
Roman MS , with his observations thereon, m the Aickivio 
Stonco of the R Societa Romana di Stona Patna, 1887 

THEOPHRASTUS, the successor of Aristotle m the 
Peripatetic school, was a native of Eresus, m Lesbos. 
The date of his birth is a matter of inference, and has 
been fixed between 373 and 36 S b c It is said that his 
original name was Tyrtamus, and that the name Theo- 
phrastus was given him by Aristotle on account of his 
eloquence, but this story is quite as likely to be an after- 
thought suggested by the name at a later date After 
receiving his first introduction to philosophy m Lesbos 
fiom one Leucippus or Alcippus, he proceeded to Athens, 
and became a member of the Platonic circle After 
Plato’s death lie attached himself to Aristotle, and in all 
probability accompanied him to Stagna The intimate 
friendship of Theophrastus with Calhsthenes, the fellow- 
pupil of Alexander the Great, the mention made in. his 
will of an estate belonging to him at Stagira, and the 
repeated notices of the town and its museum m the 
History of Plants are facts which point to this conclusion 
Aristotle’s affectionate confidence m his pupil and friend 
is proved by his making Theophrastus guardian of his 
children m his will, and designating him as his philosophic 
successor at the Lyceum on his own removal to Clialcis 
Eudemus of Rhodes was not without claims to this posi- 
tion, but the master, according to the well-known story, 
delicately indicated his preference by the remark that the 
wiues of Lesbos and Rhodes were both excellent, but the 
Lesbian was the sweeter Aristotle also bequeathed to 
Theophrastus his library and the originals of his own 
works Theophrastus presided over the Peripatetic school 
for thirty-five years, and died m 288 b o Under his 
guidance the school flourished greatly in point of numbers, 
and at his death he bequeathed to it his garden with house 
and colonnades as a permanent seat of instruction His 
popularity was also shown m the regard paid to him by 
Cassander and Ptolemy and by the complete failrne of a 
charge of impiety brought against him He was honoured 
with a public funeral, m which the whole people took part 
Theophrastus’s philosophical relation to Aristotle and his place 
m the development of Peripatetic doctrine have been, sketched 
under the head Peripatetics It remains to say a few woids 
about Ins works From the lists of the ancients it appeals that 
the activity of Theopluastus extended over the whole held of con- 
temporary knowledge Logical, physical, biological, psychological, 
ethical, political, rhetorical, and metaphysical treatises aie men- 
tioned, most of which piobably diffeied little fiom the Aristotelian 
treatment of the same themes, though supplementary in details 
On the whole, Theophrastus seems to have developed by pieference 
the observational and scientific side of his master, and of tins 
chaiacter aie the hooks and fiagments that have come down to us 
The most important of these are two large botanical tieatises, On 
the History of Plants {irepl cfrvrQv itrroplas), m nine books (originally 
ten), and On the Causes of Plants (ir ep\ <j>vr&v ainSv), m six books 
(originally eight) These constitute the most impoitant contribu- 
tion to botanical science till we come to modem times, and furnish 
proof of the author’s extensive and careful observation combined 
with a considerable critical sagacity We also possess fragments 
of a History of Physics, a fragmentary treatise On Stones, a work 
On Sensation (nepl alcrBijo-eas) m the same condition, ceitam meta- 
physical Snroplai, which probably once formed part of a systematic 
treatise, and the well-known Ethical Characters (fiducol x a P ajCT VP e s)> 
containing a delineation of moral types, probably an extract or 
compilation by a later hand from a larger ethical work of Theo- 
phrastus Various smaller scientific fragments have been collected 
m the editions of J G Schneider (1818-21) and IT Wimmer (1886) 
and m Usener’s Analecta Theophrastea 

THEOPHYLACT, a well-known Biblical commentator, 
was bom most probably at Eunpus, in Euboea, about the 
middle of the 11th century He became a deacon at Con- 
stantinople, and attained a high reputation as a scholar, 
as is shown by the fact that he became the tutor of 
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Constantine Porphyrogemtus, son of Michael VII , for 
whom he wrote his IlcuSe/a fiao-iXucy} About 1078 he 
went into Eulgaria as archbishop of Achns In his letter 
he complains much of the lude manners of the Bulgarians, 
and he sought to be relieved of his office, but apparently 
without success His death took place after 1107. 

His commentaries on the Gospels, Acts, the Pauline epistles, 
and the Minor Prophets are founded on those of Chrysostom, but 
deserve the considerable place they hold in exegetical literature 
foi tlieir appositeness, sobnety, accuracy, and judiciousness His 
other extant woilcs include seventy-five letters and various homilies 
and orations and other minm pieces A splendid edition of the 
whole m Gieek and Latm, with a preliminary dissertation, was 
published m 1754-63 by J P B M de Bossi (4 vols fol , Venice) 
THEOPHYLACT of Simocatta. Bee vol. iv. p 613. 
THEOPOMPUS of Chios, a celebrated historian and 
rhetorician, was born about 378 b c In early youth he 
seems to have spent some time at Athens, along with his 
father, who had been exiled on account of his Laconian 
sympathies. Here he became a pupil of Isocrates, and 
rapidly made great progress m rhetoric we are told that 
Isocrates used to say that Ephorus required the spur but 
Theopompus the bit (Cic , Brutus, § 204) At first he 
appears to have composed epideictic speeches, in which he 
attained to such proficiency that in 352-351 he gained 
the prize of oratory given by Artemisia m honour of her 
husband, although Isocrates was himself among the com- 
petitors It is said to have been the advice of his teacher 
that finally detei mined his career as an historian, — a career 
for which his abundant patrimony and wide knowledge of 
men and places (Fr 26) had singularly fitted him Through 
the influence of Alexander, he was restored to Chios about 
333, and figured for some time as one of the boldest and 
most uncompiomismg leaders of the aristocratical party 
in. his native town After Alexander’s death he was again 
expelled, and took refuge with Ptolemy m Egypt, where 
he appears to have met with a somewhat cold, reception. 
The date of his death is unknown 
The woiks of Theopompus were chiefly historical, and later 
writers frequently cite them as authouties They included an 
Epitome of Herodotus' s History, the Hellenics ('E Wyvind, 'EAA-jjvwcai 
tcrropiai), the History of Philip (&i\iinrucd) t and seveial panegyrics 
and hoitatory addresses, the chief of which was the Letter to 
Alexander The genuineness of the epitome of Herodotus has 
beeu called in question, we possess only five quotations from it, 
pieserved by giammanans or lexicogiaplieis, and consisting only 
of single words The Hellenics was a somewhat ambitious work m 
12 books, extending iiom 411 (wlieie Thucydides breaks off) to 394 
— the date of the battle of Cnidus A few insignificant fragments 
lemam, but do not suffice to give us any idea of the general 
chaiactei of the work By far the most ambitious history written 
by Theopompus was the $i\nririK& In this he narrated the history 
of Philip’s leign (360-336) in 58 books, with frequent digressions 
on the names and customs of the vanous laces and eonntnes of 
which he had occasion to speak So numeions were these digres- 
sions that Philip III of Macedon leduced the bulk of the history 
from 58 to 16 books by cutting out those parts which had no 
connexion with the achievements of the king It was from this 
history that Diodorus and Trogus Pom perns derived much of their 
mateuals Seveial fiagments, chiefly anecdotes and strictures of 
various kinds upou the chaiacter of nations and individuals, are 
preserved by Athenseus, Plutaich, and others Of the Letter to 
Alexander we possess one or two fiagments cited by Athenseus, 
animadverting severely upon the immorality and dissipations of 
Harpalus. The Attach upon Plato, and the tieatise On Piety, 
which are sometimes referred to as separate works, were perhaps 
only two of the many digressions m the history of Philip , some 
wnteis have doubted their authenticity 

The nature of the extant fiagments fully hears out the criticisms 
of antiquity upon Theopompus Their style is clear and puie, full 
of choice and pointed expressions, hut lacking in. the weight and 
dignity which only profound thought can supply. As we might 
expect m a pupil of Isocrates, he is especially careful to avoid 
hiatus The artistic unity of his work suffered severely from the 
frequent episodes with which it was interspersed, his account of 
Sicily, for example, extended over several hooks Another fault 
was his excessive fondness for romantic and incredible stories 
(Fr 33, 66, 76, &c ) ; a collection of some of these was afterwards 
made and published under his name, with the title of Savyda-ux 
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(Diog Laert , i 115) He was also severely Warned in antiquity 
for his censoriousness, and throughout his fragments no feature is 
more striking than this (Fr 54, 65, &c ) On the whole, however, 
he appears to have been fairly impartial Philip himself he censuies 
severely for drunkenness and immorality (Fi 136, 178, 262, 298), 
while Demosthenes receives his warm praise (Fi 239, 263) There 
can he no doubt that m the Philippica the world has lost a great 
variety of pleasant tales and historians much valuable information 
upon many difficult points of Greek history and life 

See Muller, Fi agmenta Histoi zcoi um Grsscot urn, i 27S-333, Pans, 1885 

THEORBO See Lute, vol xv p 71 

THEOSOPHY, as its derivation implies, is a term used 
to denote those forms of philosophic and religious thought 
which claim a special insight into the Divine nature aud 
its constitutive moments or processes Sometimes this 
insight is claimed as the result of the operation of some 
higher faculty or some supernatural revelation to the indi- 
vidual, m other instances the theosophical theory is not 
based upon any special illumination, but is simply put 
forward as the deepest speculative wisdom of its author 
But m any case it is characteristic of theosophy that it 
starts with an explication of the Divme essence, and 
endeavours to deduce the phenomenal universe from the 
play of forces within the Divme nature itself It is thus 
differentiated at once from all philosophic systems which 
attempt to rise from an analysis of phenomena to a know- 
ledge, more or less adequate, of the existence and natrne 
of God. In all such systems, God is the terminus ad 
quem, a direct knowledge of whom is not claimed, hut who 
is, as it were, the hypothesis adopted, with varying degrees 
of certainty m different thinkers, for the explanation of 
the facts before them. The theosophist, on the other 
hand, is most at his ease when moving wxthm the ciicle of 
the Divine essence, into which he seems to claim absolute 
insight This, however, would be insufficient to distin- 
guish theosophy from those systems of philosophy which 
are sometimes called ce speculative ” and “ absolute,” and 
which also m many eases proceed deductively from the 
idea of God In a wide sense, the system of Hegel or the 
system of Spinoza may be cited as examples of what is 
meant Both thinkers claim to exhibit the universe as the 
evolution of the Divme nature They must believe, there- 
fore, that they have grasped the inmost punciples of that 
nature so much is involved, indeed, in. the construction 
of an absolute system But it is to be noted that, though 
there is much talk of God m such systems, the known 
universe — the world that now is — is nowhere transcended , 
God is really no more than the principle of unity immanent 
m the whole Hence, while the accusation of pantheism 
is frequently brought against these thinkers, the term 
theosophical is never used m their regard A theosoph- 
ical system may also be pantheistic, m tendency if not in 
intention ; but the transcendent character of its Godhead 
definitely distinguishes it from the speculative philosophies 
which might otherwise seem to fall under the same defini- 
tion An historical survey shows, indeed, that theosophy 
generally arises m connexion with religious needs, and is 
the expression of religious convictions or aspirations 
How the specifically religious consciousness is not panthe- 
istic m any naturalistic sense , God is rather regarded as 
the transcendent source of being and purity, from which 
the individual in his natural state is alienated and afar off 
Theosophy accepts the testimony of lehgion that the 
present world lies in wickedness and imperfection, and 
faces the problem of speculatively accounting for this state 
of things from, the nature of the Godhead itself. Theo- 
sophy is thus iu some sort a mystical philosophy of the 
existence of evil , or at least it assumes this form m some 
of its most typical representatives. 

The name with which it is oftenest coupled is mysticism 
(see Mysticism). The latter term has properly a practical 
rather than, a speculative reference; but it is currently | 


applied so as to include the systems of thought on which 
piactical mysticism was based Thus, to take only one 
piomment example, the profound speculations of Meister 
Eckhabt (qv) aie always treated under the head of 
Mysticism, but they might with equal right appear under 
the rubric Theosophy In other words, while an emotional 
and practical mysticism may exist without attempting 
philosophically to explain itself, speculative mysticism is 
almost another name for theosophy There is still a 
certain difference observable, however, m so far as the 
speculative mystic remains primarily concerned with the 
theory of the soul’s relation to God, while the theosophist 
gives his thoughts a wider scope, and frequently devotes 
himself to the elaboration of a fantastic philosophy of 
nature 

In the above acceptation of the term, the Neoplatonic 
doctrine of emanations fiom the supra-essential One, the 
I fanciful emanation-doctrine of some of the Gnostics (the 
| aeons of the Yalentiman system might he mentioned), and 
the elaborate esoteric system of the Kabbalah, to which 
| the two former m all probability largely contributed, are 
generally included under the head of theosophy In the 
two latter instances there may be noted the allegorical 
interpretation of traditional doctrines and sacred writings 
which is a common characteristic of theosophical writers. 

! Still more typical examples of theosophy are furnished by 
the mystical system of Meister Eckhart and the doctrine 
of Jacob Boehme (q v ), who is known as “the theo- 
sophist ” par excellence Eokhart’s doctrine asserts behind 
God a predicateless Godhead, which, though unknowable 
not only to man but also to itself, is, as it were, the 
essence or potentiality of all things Erom it proceed, 
and m it, as their nature, exist, the three persons of the 
Trinity, conceived as stadia of an eternal self-revealing 
process. The eternal generation of the Son is equivalent 
to the eternal creation of the world But the sensuous 
and phenomenal, as such, so far as they seem to imply 
independence of God, are mere privation and nothingness ; 
things exist only through the presence of God in them, 
and the goal of creation, like its outset, is the repose of 
the Godhead. The soul of man, which as a microcosmos 
resumes the nature of things, strives by self-abnegation or 
self-annihilation to attain this unspeakable reunion (what 
Eckhart calls being buried m God) Regarding evil 
simply as privation, Eckhart does not make it the pivot 
of his thought, as was afterwards done by Boehme, but 
his notion of the Godhead as a dark and formless essence 
is a favourite thesis of theosophy The followers of 
Eckhart are either practical mystics, or reproduce at most 
what may be called their mastei’s speculative theology, till 
we come to Boehme 

Besides mystical theology, Boehme was indebted to the 
writings of Paracelsus This circumstance is not acci- 
dental, but points to an affinity in thought. The nature- 
philosophers of the Renaissance, such as Nicholas of Cusa, 
Paracelsus, Cardan, and others, curiously blend scientific 
ideas with speculative notions derived from scholastic 
theology, from Neoplatonism, and even from the Kab- 
balah Hence it is customary to speak of their theories 
as* a mixture of theosophy and physics, or theosophy and 
chemistry, as the case may be Boehme offers us a 
natural philosophy of the same sort As Boehme is the 
typical theosophist, and as modern theosophy has nourished 
itself almost m every case upon the study of his works, 
his dominating conceptions supply us with the best illus- 
tration of the general trend of this mode of thought His 
speculation turns, as has been said, upon the necessity of 
reconciling the existence and the might of evil with the 
existence of an all-embracing and all-powerful God, with- 
out falling into Mamchseanism on the one hand, or, on the 
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other, into a naturalistic pantheism that denies the reality 
of the distinction between good and evil. He faces the 
difficulty boldly, and the eternal conflict between the two 
may be said to furnish him with the principle of his 
philosophy. It is in this connexion that he insists on 
the necessity of the Nay to the Yea, of the negative to the 
positive. Eckhart’s Godhead appears in Boehme as the 
abyss, the eternal nothing, the essenceless quiet (“Un- 
grund ” and <c Stille ohne Wesen ,s are two of Boehme’s 
phrases). But, if this were all, the Divine Being would 
remain an abyss dark even to itself. In God, however, 
as the condition of His manifestation, lies, according to 
Boehme, the t£ eternal nature ” or the mysterium magnum , 
which is as anger to love, as darkness to light, and, in 
general, as the negative to the positive. This principle 
(which Boehme often calls the evil in God) illuminates 
both sides of the antithesis, and thus contains the possi- 
bility of their real existence. By the “ Qual ” or torture, 
as it were, of this diremption, the universe has qualitative 
existence, and is knowable. Even the three persons of 
the Trinity, though existing idealiter beforehand, attain 
reality only through this principle of nature in God, 
which is hence spoken of as their matrix. It forms also 
the matter, as it were, out of which the world is created ; 
without the dark and fiery principle, we are told, there 
would be no creature. Hence God is sometimes spoken 
of as the father, and the eternal nature as the mother, of 
things. Creation (which is conceived as an eternal pro- 
cess) begins with the creation of the angels. The subse- 
quent fall of Lucifer is explained as his surrender of 
himself to the principle of nature, instead of dwelling in 
the heart of God. He sought to make anger predominate 
over love ; and he had his will, becoming prince of hell, 
the kingdom of God’s anger, which still remains, however, 
an integral part of the Divine universe. It is useless to 
follow Boehme further, for his cosmogony is disfigured by 
a wild Paracelsian symbolism, and his constructive efforts 
in general are full of the uncouth straining of an untrained 
writer. In spite of these defects, his speculations have 
exercised a remarkable influence within the present 
century, notably upon the later phases of Schelling’s 
philosophy, upon Franz von Baader, Molitor, and others. 

Schelling’s Philosophical Inquiries into the Nature of 
Human Freedom (1809) is almost entirely a reproduction 
of Boehme’s ideas, and forms, along with Baader’s writ- 
ings, the best modern example of theosophical speculation. 
In his philosophy of identity Schellijstg (q.v.) had already 
defined the Absolute as pure indifference, or the identity 
of subject and object (of the ideal and the real), but 
without advancing further into theogony. He now pro- 
ceeded to distinguish three moments in God, the first of 
which is the pure indifference which, in a sense, precedes 
all existence — the primal basis or abyss, as he calls it, in 
agreement with Boehme. But, as there is nothing before 
or besides God, God must have the ground or cause of His 
existence in Himself. This is the second moment, called 
nature in God, distinguishable from God, but inseparable 
from Him. It is that in God which is not God Himself ; 
it is the yearning of the eternal One to give hirth to 
itself. This yearning is a dumb unintelligent longing, 
which moves like a heaving sea in obedience to some dark 
and indefinite law;, and is powerless to fashion anything in 
permanence. But in correspondence to the first stirring 
of the Divine existence there awakes in God Himself an 
inner reflexive perception, by means of which — since no 
object is possible for it but God — God beholds Himself in 
His own image. In this, God is for the first time as it 
Were realized, although as yet only within Himself. This 
perception, combines as understanding with the primal 
yearning, which becomes thereby, free creative will, and 
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works formatively in the originally lawless nature or ground. 
In this wise is created the world as we know it. In every 
natural existence there are, therefore, two principles to be 
distinguished — first, the dark principle, through which this 
is separated from God, and exists, as it were, in the mere 
ground ; and, secondly, the Divine principle of understand- 
ing. The first is the particular will of the creature, the 
second is the universal will. In irrational creatures the 
particular will or greed of the individual is controlled by 
external forces, and thus used as an instrument of the 
universal. But in man the two principles are consciously 
present together, not, however, in inseparable union, as 
they are in God, but with the possibility of separation. 
This possibility of separation is the possibility of good and 
evil. In Boehme’s spirit, Schelling defended his idea of 
God as the only way of vindicating for God the conscious- 
ness which naturalism denies, and which ordinary theism 
emptily asserts. This theosophical transformation of 
Schellmg’s doctrine was largely due to the influence of his 
contemporary Baader (q.v.). Baader distinguishes, in a 
manner which may be paralleled from Boehme, between 
an immanent or esoteric process of self-production in God, 
through which He issues from His unrevealed state, and the 
emanent, exoteric, or real process, in which God overcomes 
and takes up into Himself the eternal “nature” or the 
principle of selfhood, and appears as a Trinity of persons. 
The creation of the world is still further to be distinguished 
from these two processes as an act of freedom or will ; it 
cannot, therefore, be speculatively constructed, but must 
be historically accepted. Baader, who combined his theo- 
sophy with the doctrines of Homan Catholicism, has had 
many followers. Among thinkers on the same lines, hut 
more or less independent, Molitor is perhaps the most 
important. Swedenborg (q.v.) is usually reckoned among 
the theosophists, and some parts of his theory justify this 
inclusion ; but his system as a whole has little in common 
with those speculative constructions of the Divine nature 
which form the essence of theosophy, as strictly under- 
stood. (a. se.) 

THERA, or, as it is now called, Santorin, is a volcanic 
island in the Aegean Sea, the southernmost of the group 
of islands, called Sporades, which intervene between the 
Cyclades and Crete. From the last-named island it is 
separated by a space of 60 miles of sea, but the lofty 
Cretan ranges 
of Dicte and 
Ida are clearly 
visible from it 
in fine weather. 

In shape San- 
torin forms a 
crescent, and 
encloses a bay 
on the north, 
east, and south, 
while on the 
western side 
lies the smaller 
island of Ther- 
asia. The en- 
circling wall 
thus formed, 
which is ellip- 
tical in shape 
and 18 miles 
round in its 
inner rim is Thera and neighbouring Islands. 

broken in two places,- — -towards the north-west by a strait 
a mile in breadth, where the water is not less than 1100 
feet deep, and towards the south-west by an aperture about 


space of 60 miles of sea, but the lofty 
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3 miles wide, where the water is shallow, and an island 
called Aspronisi or "White Island, lying m the middle, serves 
as a stepping-stone between the two promontories The 
cliffs rise perpendicularly fiom the waters of the hay, in 
some places to the height of 1000 feet , but towaids the 
open sea, both m Santonn and Therasia, the ground slopes 
gradually away, and has been converted into broad level 
terraces, everywhere covered with tufaceous agglomerate, 
which, though extraoi dinauly bare and ashen to the eye, 
is the soil which produces the famous Santonn wine 
Towards the south-east rises the limestone peak of Mount 
Elias, the highest point of the island (1887 feet), and the 
only part that existed before the volcano was formed. In 
the middle of the basin lie three small islands, which are the 
centre of volcanic activity, and are called Paisa, Mikia, 
and Hea Kaumene, or the Old, the Little, and the Hew 
Burnt Island , the highest of these, 3STea Kaumene, is 351 
feet above the sea-leveL Owing to the depth of the water 
there is no anchorage, and vessels have to be moored to 
the shore, except at one point in the neighbourhood of 
the modern town, where there is a slight rim of shalLow 
bottom The cliffs both of Santonn and Therasia present 
an extraordinary appearance, being marked m horizontal 
bands by black lava, white porous tufa, and other volcanic 
strata, some parts of which are coloured dark red The 
modern town of Thera (or Phera, as it is more commonly 
pronounced) is built at the edge of these, overlooking the 
middle of the bay at a height of 900 feet above the water, 
and the houses of which it is composed are themselves 
peculiar, for their foundations, and m some cases their 
sides also, are excavated m the tufa, so that occasionally 
they are hardly traceable except by their chimneys , and, 
owing to the absence of timber,- — for, with the exception 
of the fig, the cactus, and the palm, there are hardly any 
trees m the island, — they are roofed with barrel vaiilts of 
stone and cement Both wood and water have occasion- 
ally to be imported from the neighbouring islands, for 
theie are no wells, and the ram water, which is collected 
m numerous cisterns, does not always suffice The largest 
of the other towns or villages is that of Apanomeria, near 
the northern entrance, which is crowded together m a 
white mass, while the rocks below it are the reddest that 
are seen in. the island 

Santonn has from the earliest times been a centre of volcanic 
agency, and is closely connected with the earthquake movements 
to which the countries m the neighbourhood of the iEgean are 
subject, and which have been the chief cause of the destruction of 
the public buildings of ancient Greece It is hardly accurate to 
speak of the basin which forms the harbour as a crater, for most 
geologists, including Lyell, support the view that the whole of this 
space was once covered by a single volcanic cone, the incline of 
which is represented by the outward slope of Santonn and Therasia, 
while the position of the crater was that now occupied by the 
Kaumene Islands , and that, at some remote period, owing to the 
sinking of the strata beneath, the central portion of this, extend- 
ing over an area which a French writer compaies with that included 
within the foitifications of Paris at the time of the siege, fell m, 
by which convulsion the basin was formed The puncipal erup- 
tions that have taken place within histone times are that of 196 
B o , when, as we learn from Stiabo (i 3, § 16, p 57), flames lose 
from the water halfway between Tbera and Therasia for four days, 
and the island of Palsea Kaumene was ejected, that of 726 ai, 
daring the reign of the emperor Leo the Isauuan, when an addition 
was made to that island, and the pumiee-stone that was cast forth 
was carried by the waves to the shores of Asia Minor and Macedonia , 
that of 1573, when Mikra Kanmene appeared, that of 1650, a 
fearful eruption, which destroyed many lives by its noxious exhala- 
tions, and ended m the upheaval of an island m tlie sea to the 
north-east of Santonn, which afterwards subsided and became a 
permanent reef below the sea-level, that of 1707, when Nea 
Kaumene arose, and, within the recollection of the present genera- 
tion, that of 1866 

Santonn and Therasia have been recently the scene of a remaik- 
able archaeological discovery. In the southern parts of both those 
islands prehistoric dwellings have been found at some height above 
the sea, and there is no reasonable cause to doubt that these date 
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from a penod antecedent to the falling in. of the crater and the 
formation of the bay This is pioved by their position underneath 
the layer of tufa which covers the islands, and, moreover, by these 
layers of tufa being bioken off precipitously^ in the same "way as the 
lava-rocks, a fact which can only be explained by the supposition 
that they all fell m togethei The foundations of the dwellings 
rested, not on the tufa, but on the lava below it, and heie and 
there between the stones blanches of wild olive weie found, accord- 
ing to a mode of building that still prevails m the island, m order 
to resist the shocks of earthquakes Part of the skeleton of a man 
was diseoveied, and large vases, some containing gram, others 
stone instruments very carefully worked Some of these vases 
were of fine yellowish earth, ornamented with biown hands, some, 
of smaller size, were more elaboiatelyj deemated, sometimes with 
lines i epresentmg foliage, and m a few instances with figures of 
animals, some were of red earth, without ornament, while otheis, 
of pale red earth, weie of very laige dimensions No implements 
of metal were found Natuially it has been the subject of much 
discussion what was the ongm of this very primitive ait The late 
M Dumont, who was the leading authority on the subject (Les 
G&reermques d& la Grbca Propie, pp 74, 75, 209), though speaking 
with great caution on account of the insufficiency of the evidence, 
inclined to the belief that it was paitly deuved fiom Phoenician 
influence, hut at the same time that there weie evident traces of 
native originality Comparing it in lespect of date with the other 
prehistoric developments of art m the neighbourhood of the lEgean, 
he would place at later than that of Hissailxk, but earlier than 
those of Ialysus in Rhodes, and of Mycenae 

In Greek legend the island of Thai a was connected with the 
story of the Aigonauts, for it was repiesented as sprung from a 
clod of earth which was piesented to those heroes by Triton 
(Apollon , Argonaut , iv. 1551 sq , 1731 sq ) According to 
Herodotus (iv 147), a Phoenician colony was established theie by 
Cadmus — a story which proves at least the belief that theie was 
an early settlement of that race m the island It has even been 
conjectured (see vol xvm. p 806) that the alphabet was introduced 
into Greece, not, as was commonly believed, through Thebes, but 
by way of Thera Subsequently, we are told, a colony from Sparta, 
including some of the Mmyse, was led thither by Theias, who gave 
the island his own name, m place of that of Calliste which it had 
borne before. But the one event which gave impoitance to Thera 
m ancient histoiy was the planting of its famous colony of Gyrene 
on the north, coast of Ahica by Battus in 631 B c , m accordance 
with a command of the Delphic oracle The ancient capital, which 
boie the same name as the island, has been identified by an inscrip- 
tion as occupying a site on the eastern coast called Mesa-Youno, 
between Mount Elias and the sea The other remains of the 
classical period consist of walls and tombs, together with several 
heroa or small shiines, one of which, now dedicated to St Nicholas 
Maimontes, who is so called m honour of Ins marble structure, is 
an almost unique specimen of a peifect Greek temple, for even the 
i oof remains intact After the fourth crusade, when the Byzantine 
empire was paititioned among the Latins, this island formed a 
poition of the duchy of the Aichipclago , and it was at this period 
that it received the name of Santonn, i e , St Irene, after the 
patron saint of the place, to whom Tournefoit mentions that m 
his time nine or ten chapels weie dedicated At the piesent day 
Santonn is in a prosperous condition, foi, in addition to the wine 
tiade, which is highly remunerative, theie is a large export of 
pozzolana, which has been much used for the works at Port Said in 
connexion with the Suez Canal, since, when mixed with lime, it 
forms a very hard cement which resists the action of the sea. 

General mfoi mat's on with regas d to the Jheia gimp ivill be found in Eosa’s 
Inselreisen, and m Lieut Leyeestei’s paper m vol xx of the Journal of the R 
Qeogr Soc , a veiy complete account of the scientific phenomena is given m 
Fouqud’s Santonn et s-es jhiuptions On tlie prehistonc antiquities, Xenoimant, 
Revue Archeologique, new ser , vol xiv , and Fouqud, Archives des Missions, 2d 
sei , vol iv , and "Una Pompeii Antdlmtorique,” in the Revue des Deux Monies, 
vol lxxxui , should be consulted Of the life of the modern inhabitants a graphic 
account is given m Mr Bent’s Cyclades (PI F T) 

THERAMENES, an Athenian who played a prominent 
part m the history of Athens towards the close of the 
Peloponnesian "War andm the revolution which followed it. 
He was one of the conspirators who, mill b c, abolished 
the democracy at Athens, and substituted the oligarchy of 
the Pour Hundred The adhesion of the army m Samos 
to the democracy, however, created dissensions among the 
oligarchs at Athens Theramenes supported the more 
modeiate section, and was the chief means of destroying 
a fortress which the extreme section had been building 
at the mouth of the harbour, ostensibly as a protection 
against any violent movement on the part of the democrats 
at Samos, but really, according to Theramenes, to admit 
the enemy He further accused Antiphon and Archeptole- 
mus, members of the extreme oligarchical party, who. 
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aecordrag to Lysias, had been his own intimate friends, 
and secured their capital punishment. In 410 Theramenes 
commanded one of the three squadrons of the Athenian 
fleet m the victory over the Spartans at Cyzieus In 409 
he took part in the siege of Ckalcedon and the capture of 
Byzantium At the battle of Argmusse m 406 he was 
one of the officers deputed by the generals m command to 
pick up the ciews of the disabled ships , but the rescue 
was not effected, on account, it seems, of the stoim. 
Nevertheless, on his return to Athens, Theramenes took 
a leading part in accusing and procuring the condemnation 
to death of the generals for neglecting to rescue the men 
When Athens was besieged by the Peloponnesians, Thera- 
menes conducted the negotiations for surrendering the city, 
traitorously prolonging them till starvation compelled the 
Athenians to accept the rigorous terms imposed by Sparta 
After the surrender he formed one of the notorious Thirty 
who, backed by a Spartan garrison, misgoverned Athens 
But by opposing their excesses he incurred their suspicions, 
and, being denounced by Critias, the most violent of the 
Thirty, he was, m defiance of the forms of law, put to 
death (404) He submitted to his fate with a fortitude 
which won the admiration of his contemporaries and of 
posterity, and which might well have graced the close of a 
better life. His ability and eloquence are recognized by 
Thucydides, and Aristotle is said by Plutarch (Aic , 2) to 
have reckoned him one of the three best patriots of Athens 
This latter judgment is not borne out by the facts as we 
know them. Rather Theramenes appears as a selfish and 
faithless trimmer, who deserved his nickname Cothuinns 
(a boot which fitted either foot). 

The chief authorities for lus life aie Thucydides, vui , Xenophon, 
Hellemca, i , n , Lysias, Contra Erat , Diodorus, xm , xiv. 

THERAPEUTiE See Monachism, vol xvi p 698. 

THERESA, St (1515-1582) Teresa de Cepeda, 
perhaps the favourite saint of modern Spain, was born at 
Avila, in Old Castile, on the 28th of March 1515, — at the 
very time, adds her biographer, “ when Luther was secret- 
ing the poison which he vomited out two years later.” 
She was one of a large family — eight sons and three 
daughters Her father was a Spanish gentleman of good 
family, whose time was chiefly occupied with devotional 
reading and works of charity. Teresa’s mother, his second 
wife, was a beautiful woman, confined generally to a sofa 
by delicate health. From her her daughter appears to 
have inherited both delicacy of health and a remarkably 
susceptible imagination She delighted in the books of 
knight-errantry which abounded m the library, and her 
children sat up at night m their nursery over the same 
romances But Teresa’s imagination was judiciously 
diverted by her father to another form of heroism She 
was soon as deep m the histories of the martyrs as she 
had been m the tales of chivalry She learned from these 
histories that martyrs passed straight to heaven without 
any detention m purgatory , and, being eminently pi actical 
as well as imaginative, she resolved to secure that blessing 
fqr herself When she was seven years old, she started, 
off with her little brother to go and seek martyrdom m the 
country of the Moors. They had reached the bridge on 
the stream which runs through the town, when an uncle 
met them and brought them back Balked thus of their 
desire, they played at hermits, making themselves cells 
m the garden, and giving away their pocket-money to 
beggars Teresa lost her mother early, and as she grew 
up the vanities and flirtations of a pretty girl took the 
place of these pious imaginations. Her father deemed it 
best to send her to he educated m an Augustmian convent 
m the town, but without any thoughts of her adopting a 
religious life. She would probably have married like her 
sisters, had it not been for an attack of Alness She was 
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sent away for change of air on a visit to one of her sisters, 
and on her way home spent some days with a saintly 
uncle, who was on the eve of entering a monastery, and 
who stiongly urged her to withdiaw from the world Her 
father was greatly opposed to the step, but Teresa was 
not to be turned from what she conceived to be her duty. 
She was only eighteen when she left home one morning, 
and applied for admission at the Carmelite convent of the 
Incarnation. She was disappointed at first at the slack- 
ness of discipline The sisters mixed freely m the society 
of Avila, receiving visits and returning them, and often 
absenting themselves from the cloister foi months at a 
time For the first three years she was constantly subject 
to attacks of sickness, fainting fits, and paroxysms of pain, 
but she prayed to St Joseph, after which she became 
comparatively better, though her nervous system was 
completely shaken. But she appears afterwards to have 
accommodated herself with tolerable success to the world- 
hness of her environment, though not without intervals of 
religious misgiving “For twenty years,” she says, “I 
was tossed about on a stormy sea m a wretched condition, 
for, if I had small content in the world, m God I had nor 
pleasure At prayer time I watched for the clock to strike 
the end of the hour. To go to the oratory was a vexation 
to me, and prayer itself a constant effort ” At one time 
she abandoned prayer altogether, as she found it impos- 
sible to fix her thoughts, and she abhorred the hypocrisy 
of mechanically lepeatmg a form of words It was m the 
year 1554 (her noviciate dated from 1534), when she was 
thus nearly forty, that the event known as her conversion 
took place, and the second part of her life began The 
death of her father loused her to serious reflexion, and 
one day, as she entered the oratory, she was struck by 
the image of the wounded Christ, placed there for an 
approaching festival The blood was depicted as stream- 
ing over the face from the thorns and running from the 
side and the hands and feet The spectacle of suffering 
pierced Teresa’s breast, she fell in tears at the feet of 
the figure, and felt every worldly emotion die within her 
The shock threw her into a tiance, and these trances, 
accompanied by visions, recurred frequently m the subse- 
quent part of her life They have since been adduced as 
Divine attestations of her samtship, but the sisterhood in 
the convent set them down to possession by a devil , her 
new departure was due m their eyes to no worthier motive 
than the desire to be peculiar and to be reputed better 
than other people Teresa herself was very humble, and 
thought their explanation might be true , she took her 
case to her confessor and to the piovmcial-general of the 
Jesuits. The latter put her under a course of discipline * 
she was to flog herself with a whip of nettles, to wear a 
haircloth plaited with broken wires that would tear the 
skm, and to meditate daily on the details of Christ’s 
passion One day, while thus occupied, her trance came 
upon her, and she heard a voice say, “ Thou slialt have no 
more converse with men, but with angels ” After this 
the trance or fit always returned when she was at prayers, 
and she felt that Christ was close to her Presently she 
was able to see him, “ exactly as he was painted rising from 
the sepulchre ” Her confessor directed her to exorcise the 
figure, and she obeyed with pam, but, it is needless to say, 
m vain. The visions grew more and more vivid. The 
cross of her rosary was snatched from her hand one day, 
and when returned it was made of jewels more brilliant 
than diamonds, visible, however, to her alone She had 
often an acute pam in her side, and fancied that an angel 
came to her with a lance tipped with fire, which he struck 
into her heart. The 27th of August is kept sacred m 
Spaiu to this mystery, which has also formed a favourite 
subject of Spanish painters ; it forms the frontispiece of 
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the biography which is put into the hands of Catholics. 
She had also visions of another description . she was 
shown hell with its horrors, and the devil would sLt upon 
her breviary, belaboui her with blows, and fill her cell 
with imps For several years these experiences continued, 
and the verdict as to their source still remained far fiom 
unanimous. Meanwhile, on the broad stage of the world, 
the Reformation continued to spread and establish itself , 
and this great falling away became the subject of much 
searching of hearts to pious Catholics Teresa reflected 
like the rest, and her experience led her to find the real 
cause of the catastrophe in the relaxation of discipline 
within the religious orders. If the ancient rules could 
be restored, it appeared to her that the evil might he 
stemmed , and she formed the project of founding a house 
in which all the original rules of the Carmehte older 
before its relaxation would be observed She met, not 
unnaturally, with great opposition from the authonties of 
the order, and in particular from the prioress and sisteis of 
the Incarnation, who looked upon the step as a reflexion 
upon themselves. Nevertheless, she persevered with her 
scheme, being encouraged to appeal to the pope by cer- 
tain pnests who saw the benefit which would accrue to 
the church from her zeal A private house in Avila was 
secretly got ready to serve as a small convent, and, when 
the bull arrived from Rome, Teresa went out on leave from 
the Incarnation and installed four poor women in the new 
house dedicated to her patron St Joseph It was on the 
24th of August 1562 that mass was said m the little 
chapel and the new order constituted It was to be an 
order of Descalzos or Barefoots, in opposition to the 
relaxed parent body, the Calzados The sisters were not 
to be hteially shoeless, but to wear sandals of rope , they 
were to sleep on straw, to eat no meat, to be strictly con- 
fined to the cloister, and to live on alms without regular 
endowment After lodging her four sisters, Teresa re- 
turned to the Incarnation, as in duty bound , but, when 
the secret was discovered, Carmelites and townspeople 
were alike furious Violence, however, was prevented, 
and the matter was refened to the council of state at 
Madrid Philip II referred it again to the pope, and 
after sir months a fresh bull arrived from Pius V. The 
provincial of her order now gave her leave to remove and 
take charge of her sisterhood The number of thirteen, to 
which on grounds of discipline she had limited the founda- 
tion, was soon filled up, and Teresa spent here the five 
happiest years of her life. Her visions continued, aud, by 
command of her ecclesiastical superiors, she wrote her 
autobiography containing a full account of these experi- 
ences She herself, however, profoundly as she believed 
in their reality, saw the danger which attaches to such 
experiences, and was far from basing any claim to holiness 
upon them One of her visions about this time is 
interesting as illustrating what is called her mysticism 
She fancied that she was a mirror without frame and 
without dimensions, with Christ shining m the centre of 
it, and the mirror itself, she knew not how, was in Christ 
Teresa was now encouraged to carry her work still further, 
for the church was girding itself to the work of the 
Counter-Reformation, The general of the order visited 
her at Avila, and gave her powers to found other houses 
of Descalzos, for men as well as women The last fifteen 
years of her life were spent mainly in j ourneys with this 
end and m the continually growing labour of organization 
She travelled in a rude cart iu all weathers, and the story 
of her hardships and misadventures impresses us with the 
strength of wjll that animated her old and shaken frame 
Convents were founded at Medina, Malaga, Valladolid, 
Toledo, Segovia, and Salamanca, and two at Alva under 
the patronage of the famous duke. Then she had three 


years of rest, as prioress of her old convent of the Incar- 
nation She next went to Seville to found a house, thus 
overstepping for the first time the boundaries of the 
Castiles, to which her authorization limited her The 
latent hostility of the old order was aroused , the general 
ordered the immediate suppression of the house at Seville, 
and procured a hull from Gregory XIII prohibiting the 
further extension of the reformed houses (1575) But the 
movement against her came from Italy, and was resented 
by Philip and the Spanish authorities as undue interfer- 
ence , and, after a fierce struggle, during which Teresa was 
two years under arrest at Toledo, the Carmelites were 
divided into two bodies m 15S0, and the Descalzos 
obtained the right to elect their own provincial-generals 
(see Carmelites) The few remaining years of Teresa’s 
life were spent in the old way, oigamzmg the order she 
had founded, and travelling about to open new convents. 
Sixteen convents and fourteen monasteries were founded 
by her efforts; she wrote a history of her foundations, 
which forms a supplement to her autobiography At 
Burgos, during the whole of a wet autumn and winter, 
she endured terrible privations Her own nuns, too, were 
not always as single-minded and obedient as the ideal 
sisterhood of her hopes had been. Those at St Joseph m 
Avila mutinied for a meat diet ; the prioress at Medina 
answered her impertinently. Her last journey of inspec- 
tion was cut short at Alva, where she died on the 29 th of 
September 1582, and was laid in her first, but not her 
last, resting-place. A violet odour and a fragrant oil were 
said to distil from her tomb ; and when it was opeued 
nine months afterwards the flesh was found uncorrupted. 
A hand cut off by a fervent brotbei was found to work 
miracles, and the order became convinced that their 
founder had been a saint It was resolved m 1585 to 
remove her remains to Avila, where she was born, the 
sisters at Alva being consoled by permission to retain the 
mutilated arm But the family of the duke of Alva pro- 
cured an order from the pope enjoining that the body 
should be restored to Alva, and she was accordingly laid 
there once more m a splendid tomb But even then she 
was not allowed to lest • she was again disentombed, to be 
laid m a more magnificent coffin, and the greed of reveren- 
tial lelic-seekers made unseemly havoc of her bones 

Teresa was canonized by Giegory XV in 1622 The honour 
was doubtless laigely due to her asceticism and mystic visions 
She called herself Teresa de Jesus, to signify the closeness of her 
relation to the heavenly Bridegroom, wlio directed all her actions 
Though she deprecated excess of ascetic seventy m others, she 
scoui ged herself habitually, and wore a peculiarly painful haircloth. 
But her life shows her to have been, besides, a woman of strong 
practicality and good sense, full of natural shrewdness, and with 
unusual powers of organization “You deceived me m saying she 
was a woman,” writes one of her confessois, “she is a bearded 
man ” She was biave m the face of difficulties and dangers, pure 
m her motives, and her utteiances, some of which have been 
quoted, have the true ethical ring about them. Her MSS were 
collected by Philip II and placed in a rich case m the Esconal, 
the key of which the king earned about with him Besides her 
autobiogiaphy and the history of her foundations, her works (all 
written m Spanish) contain a gieat number of letters and various 
treatises of mystical religion, the chief of which aie The Way of 
Perfection and The Castle of the Soul Both describe the progress 
of the soul towards perfect union with God 
Her works, edited by- two Dominicans, were first published in 1587, and have 
since appealed in vanous editions They were soon afterwards translated into 
Italian, Fiench, and Latin; an English translation of the Life and works (except 
the letters) by A Woodhead appeared an 1669 More recently various tiansla- 
tions of the Life have appeared, — by John Dalton (1851), who also translated the 
Way of Perfection, and by David Lewis (1870), followed in 1871 by the Founda- 
tions from the same hand Biographies appeared soon after her death by the 
Jesuit Ribera, who liad been her confessor (1602), and by Diego de Yep ez, con- 
fessoi to Philip II (1599) Details ai e also given in Ribadeneyra’s Flos Sanctorum 
and in Alban Butler’s Lines of the Saints A separate biography, with preface 
by Aiclibishop Mannmg, appealed jn 1865, and an interesting and sympathetic 
account of her life is given m the Quarterly Review for October 1883 (A SE ) 

THERESIOPEL, or Theresienstadt See Szabadka. 
THERMAL SPRINGS, See Geology, vol x. pp. 223, 
270, and Mineral Waters. 
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THERMODYNAMICS. In a strict interpretation, tins 
branch, of science, sometimes called the Dynamical Theory 
of Heat, deals with the relations between heat and work, 
though it is often extended so as to include all trans- 
formations of energy Either term is an infelicitous one, 
for there is no direct reference to force in the majority of 
questions dealt with m the subject Even the title of 
Carnot’s work, presently to be described, is much better 
chosen than is the more modern designation On the 
other hand, such a German phrase as die bewegende Kraft 
dev W cm me is m all respects intolerable 

It has been shown in a previous article (Energy) that 
Newton’s enunciation of the conservation of energy as a 
general principle of nature was defective in respect of the 
connexion between work and heat, and that, about the 
beginning of the present century, this lacuna was com- 
pletely filled up by the researches of Rumford and Davy 
(see also Heat) In the same article Joule’s experimental 
demonstration of the principle, and his determination of 
the work-equivalent of heat by various totally independent 
processes, have been discussed 

But the conservation of energy, alone, gives us an 
altogether inadequate basis for reasoning on the work of 
a heat-engine It enables us to calculate how much work 
is equivalent to an assigned amount of heat, and vice versa , 
provided the transformation can be effected , but it tells 
us nothing with respect to the percentage of either which 
can, under given circumstances, be converted into the 
other Eor this purpose we require a special case of the 
law of transformation of energy This was first given m 
Carnot’s extraordinary work entitled Reflexions sur la 
Puissance Motnce du Feu , Pans, 1824 1 

1 The authoi, N-L-Sadi Carnot (1796-1832), was the second son 
of Napoleon’s celebrated minister of war, himself a mathematician of 
leal note e'ven among the wonderful galaxy of which Prance conld then 
boast The delicate constitution of Sadi was attributed to the agitated 
circumstances of the tune of his birth, which led to the proscription 
and temporaiy exile of his paients He was admitted in 1812 to the 
locale Poly technique, where he was a fellow-student of the famous 
Cliasles Late in. 1814 he left the school with a commission in the 
Engineers, and with prospects of rapid advancement m his profession. 
But "Waterloo and the Restoration led to a second and final proscrip- 
tion of his father ; and, though Sadi was not himself cashiered, he was 
purposely told off for the merest drudgeries of his service, il fut 
11 envoy 6 successivement dans plusieurs places fortes pour y faire son 
mdtier d’mg&iieui, compter des hnques, repaier despans demurailles, 
et level des plans destines 4 s’enfomr dans les cartons ,” as we learn 
from a biographical notice written by his younger hiother Disgusted 
with an employment which afforded him neither leisure for oiigmal 
work nor opportunities for acquiring scientific instruction, he presented 
himself m 1819 at the examination foi admission to the staff-corps 
(dfcat-majoi), and obtained a lieutenancy He now devoted himself 
with astonishing ardoui to mathematics, chemistry, natural history, 
technology, and even political economy. He was an enthusiast in. 
music and other fine arts , and he habitually practised as an amuse- 
ment, while deeply studying m theory, all sorts of athletic sports, 
including swimming and fencing He became captain in the engineers 
in 1827, but left the service altogether m the following year His 
naturally feeble constitution, farther weakened by excessive devotion 
to study, broke down finally m 1832 A l elapse of scarlatina led to 
brain fever, from which he had but partially recovered when he fell a 
victim to cholera. Thus died, at the early age of thirty-six, one of 
the most piofound and original thinkers who have evei devoted them- 
selves to science The work named above was the only one he 
published Though of itself sufficient to put him in the very fore- 
most rank, it contains only a fragment of Sadi Carnot’s discoveries 
Fortunately his manuscripts have been preserved, and extracts from 
them have been appended by his brother to a lepxmt (1878) of the 
JPmssm.ce Motnce These show that he had not only realized for 
himself the true nature of heat, but had noted down for trial many 
of the best modern methods of finding its mechanical equivalent, such 
as those of Joule with the perforated piston and with the internal 
friction of water and mercury. "W Thomson’s experiment with a 
current of gas forced through a porous plug is also given One sentence 
of extract, however, must suffice, and it is astonishing to think that 
it was written over sixty years ago. “ On pent done poser en thfese 
g&n&rale qne la puissance motnce est en quantite invariable dans la 
nature, qu’elle n’est jamais, 4 proprement parler, ni produrte, m 
d&truite A la v4nte, elle change de forme, c’est-4-dixe qu’elle 
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The chief novelties of Carnot’s work are the introduction 
of the idea of a cycle of operations, and the invaluable 
discovery of the special property of a ievei szble cycle. 
It is not too much to say that, without these wonderful 
novelties, thermodynamics as a theoretical science could 
not have been developed 

Carnot’s work seems to have excited no attention at 
the time of its publication Ten yeais later (1834) 
Clapeyron gave some of its main features m an ana- 
lytical form, and he also employed Watt’s diagram for the 
exhibition of others Even this, however, failed to call 
attention, properly to the extremely novel processes of 
Carnot, and it was leserved for Sir W Thomson (m 1848, 
and moie at length m 1849) to point out to scientific men 
their full value His papers on Carnot’s treatise, follow- 
ing closely after the splendid experimental researches of 
Golding and Joule, secured for the dynamical theory of 
heat its position as a recognized branch of science James 
Thomson, by Carnot’s methods, predicted m 1849 the low- 
ering of the freezing point of water by pressure, which was 
verified experimentally m the same year by his brother. 
Yon Helmholtz had published, two years before, a strikingly 
original and comprehensive pamphlet on the conservation 
of energy The start once given, Rankme, Clausius, and 
W. Thomson rapidly developed, though from very different 
standpoints, the theory of thermodynamics The methods 
adopted by Thomson differed m one special characteristic 
from those of his concurrents, — they were based entirely 
on the experimental facts and on necessary principles ; 
and, when hypothesis was absolutely required, attention 
was caiefully directed to its nature and to the leasons 
which appeared to justify it 

Three specially impoitant additions to pure science 
followed almost directly from Carnot’s methods — (1) the 
absolute definition of temperature , (2) the thermodynamic 
function or entropy , (3) the dissipation of energy. The 
first (in 1848) and the third (in 1852) were given by 
W Thomson. The second, though introduced by Rankine, 
was also specially treated by Clausius. 

In giving a brief sketch of the science, we will not 
adhere strictly to any of the separate paths pursued by 
its founders, but will employ for each step what appears 
to be most easily intelligible to the general reader. And 
we will arrange the steps m such an order that the neces- 
sity for each may be distinctly visible before we take it 

1 General Notions — The conversion of mechanical 
work into heat can always be effected completely. In 
fact, friction, without which even statical results would 
be all but unrealizable m practical life, interferes to a 
marked extent in almost every problem of kinetics, — and 
work done against friction is (as a rule) converted into 
heat But the conversion of heat into work can be effected 
only in part, usually m very small part Thus heat is 
regarded as the lower or less useful of these forms of 
energy, and when part of it is elevated in rank by con- 
version into work the remainder sinks still lower m the 
scale of usefulness than before 

There are but two processes known to us for the con- 
version of heat into work, viz , that adopted in heat- 
engmes, where the changes of volume of the “working 
substance ” are employed, and that of electromagnetic 
engines driven by thermoelectric currents (see Electricity, 
vol vm. p 96) To the latter we will not again refer 
And for simphcity we will suppose the working substance 
to be fluid, so as to have the same pressure throughout, 
or, if it be solid, to be isotropic, and to be subject only to 
hydrostatic pressure, or to tension uniform m all directions 
and the same from point to point. 

produit tantdt un genre de mouvement, tantSt un. autre, mais elle 
n’est jamais andantie.” 
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The state of unit mass of such a substance is known by 
experiment to be fully determined when its volume and 
pressure are given, even if (as m the case of ice in presence 
of water, or of water m presence of steam) pait of it is m 
one molecular state and part in another But, the state 
being determinate, so must be the temperatuie, aud also 
the amount of energy which the substance contains This 
consideration is insisted on by Carnot as the foundation of 
Ms investigations In other words, before we aie entitled 
to reason upon the relation between the heat supplied to 
and the work done by the working substance, Carnot 
says we must bring that substance, by means of a cycle 
of operations, back to precisely its primitive state as 
regards volume, temperature, and molecular condition 
2. Watt's Diagram, — Watt’s indicator diagram (see 
Steam-Engine) enables us to represent onr operations 
graphically For if OM (fig 1) 
represent the volume, at any P 
instant, of the unit mass of 
working substance, MP its pres- 
sure, the point P is determinate 
and corresponds to a definite 
temperature, definite eneigy, 

&c If the points of any curve, 0 
as PP'j m the diagram repre- Fl £ 1 

sent the successive states through which the working sub- 
stance is made to pass, the work done is ( loc cit.) repre- 
sented by the area MPP'M'. Hence, a cycle of operations, 
whose essential nature is to birag the woiking substance 
back to its primitive state, is necessarily represented by a 
closed boundary, such as PP'Q'Q, in the diagram. The 
area enclosed is the excess of the work done by the work- 
ing substance over that spent on it during the cycle. 
[This is positive if the closed path be described clockwise, 
as indicated by the arrow-heads ] 

3 Carnot's Cycle — For a reason which will immediately 
appear, Carnot limited the operations in his cycle to two 
kinds, employed alternately during the expansion and 
during the compression of the working substance The 
first of these involves change of volume at constant 
temperature , the second, change of volume without direct 
loss or gam of heat. [In his hypothetical engine the 
substance was supposed to be in contact with a body kept 
at constant temperature, or to be entirely surrounded by 
non-conductmg materials ] The corresponding curves m 
the diagram are called isothermals, or lines of equal 
temperature, and adiabatic lines respectively We may 
consider these as having been found, for any particular 
working substance, by the direct use of Watt's indicator 
It is easy to see that one, and only one, of each of these 
kinds of lines can be found for an assigned initial state of 
the working substance , also that, because m expansion at 
constant temperature heat must be constantly supplied, 
the pressure will fall off less rapidly than it does in 
adiabatic expansion Thus m the diagram the adiabatic 
lines PQ, P'Q' cut the lines of equal temperature PP', 
QQ' downwards and to the right Thus the boundary of 
the area PP'Q'Q does not cross itself. To determine the 
behaviour of the engine we have therefore only to find 
how much heat is taken m along PP' and how much is 
given out m Q'Q Their difference is equivalent to the 
work expressed by the area PP'Q'Q 

4 Carnot's Principle of Reversibility — It will be 
observed that each operation of this cycle is strictly 
reversible, for instance, to take the working substance 
along the path P'P we should have to spend on it step by 
step as much work as it gave out in passing along PP', 
and we should thus restore to the source of heat exactly 
the amount of heat which the working substance took 
from it during the expansion. In the case of the adiabatics 
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the work spent during compression is the same as that 
done during the corresponding expansion, and there is no 
question of loss or gam of heat dnectly 

If, however a tiansfei of heat between the working 
substance and its suiroundings have taken place on account 
of a finite diffeience of temperature, it is clear that such 
an operation is not reversible Strictly speaking, isother- 
mal expansion or contraction is unattainable m practice, 
but it is (without limit) more closely approximated to as 
the operation is more slowly perfoimed The adiabatic 
condition, on the other hand, is more closely approximated 
to m practice the more swiftly the operation is performed 
We have an excellent instance of this m the compression 
and dilatation of air caused by the propagation of a sound- 
wave. 

And now we have Carnot’s invaluable proposition, a 
reversible heat-engine is a perfect engine , — perfect, that is, 
in the sense that no other heat-engine can be superior to 
it Before giving the proof, let us see the immense con- 
sequences of this proposition Reversibility is the sole 
test of perfection , so that all heat-engines, whatever he 
the working substance , provided only they be reversible, 
convert into work (under given circumstances) the same 
fraction of the heat supplied to them. The only circum- 
stances involved are the temperatures of the source and 
condenser Thus we are furnished with a general principle 
on which to reason about transformation of heat, altogether 
I independently of the properties of any particular substance 
The proof, as Carnot gave it on the hypothesis of the 
materiality of heat, is ex dbsurdo. It is as follows 
Suppose a heat-engine A to be capable of giving more 
work from a given amount of heat than is a reversible 
engine B, the temperatures of source and condenser being 
the same for each. Use the two as a compound engine, 
A working dnect and B reversed By hypothesis B 
requires to be furnished with part only of the work given 
by A to be able to restoie to the source the heat abstracted 
by A, and thus at every complete stioke of the compound 
engine the souice has its heat restored to it, while a 
certain amount of external work has been done This 
would be the Perpetual Motion ( qv ) 

5 The Basis of the Second Laiu of Thermodynamics — 
Carnot's reasoning, just given, is based on the hypothesis 
that heat (or caloric) is indestructible, and that (under 
certain conditions) it does work m being let down from a 
higher to a lower temperature, just as does water when 
falling to a lower level It is clear from several expressions 
m his work that Carnot was not at all satisfied with this 
view, even in 1824, and wo have seen that he soon after- 
wards reached the true tlieoiy But it is also clear that 
such an assumption somewhat simplifies the reasoning, for 
m his hypothetical heat-engine all the heat which leaves 
the boiler goes to the condenser, and vice versa m the 
leversed working The precise point of Carnot’s investiga- 
tion where the supposed indestructibility of heat introduces 
error is when, aftei virtually saying compress from Q' to 
a state Q determined by the condition that the heat given 
out shall be exactly equal to that taken in during the 
expansion from P to P', he assumes that, on farther com- 
pressing adiabatieally to the original volume, the point P 
will be reached and the cycle completed. J Thomson, 
m 1849, rectified this by putting it m the true form * — 
compress fiom Q' to a state Q, such that subsequent 
adiabatic compression will ultimately lead to the state P 
We have now to consider that, if an engine (whether 
simple or compound) does work at all by means of heat, 
less heat necessarily reaches the condenser than left the 
boiler Hence, if there be two engines A and B as before, 
and the joint system be worked in such a way that B 
constantly restores to the source the heat taken from it by 
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A, we can account for the excess of work done by A over 
that spent on B solely by supposing that B takes more 
heat from the condenser than A gives to it Such a com- 
pound engine would transform into work heat taken solely 
from the condenser And the work so obtained might be 
employed on B, so as to make it convey heat to the source 
while farther cooling the condenser 

Clausius, m 1850, sought to complete the proof by the 
simple statement that “this contradicts the usual behaviour 
of heat, which always tends to pass from warmer bodies 
to colder ” Some years later he employed the axiom, “it 
is impossible for a self-acting machine, unaided by any 
external agency, to convey heat from one body to another 
at a higher temperature.'’ W Thomson, m 1851, employed 
the axiom, “it is impossible, by means of inanimate 
material agency, to deuve mechanical effect from any 
poition of matter by cooling it below the temperature 
of the coldest of the surrounding objects ” But he was 
careful to supplement this by further statements of an 
extremely guarded character. Aud lightly so, for Clerk- 
Maxwell has pointed out that such axioms are, as it were, 
only accidentally correct, and that the true basis of the 
second law of thermodynamics lies m the extreme small- 
ness and enormous number of the particles of matter, and 
m consequence the steadiness of their average behaviour 
Had we the means of dealing with the particles individu- 
ally, we could develop on the large scale what takes place 
continually on a very minute scale in eveiy mass of gas, 
— the occasional, but ephemeial, aggregation of warmer 
particles m one small region and of colder in another 

6 The Laws of Thei modyviamics • — I When equal quan- 
tities of mechanical effect are produced by any means 
whatever from purely thermal sources, or lost m purely 
thermal effects, equal quantities of heat are put out of 
existence, or are generated. [To this we may add, after 
Joule, that m the latitude of Manchester 772 foot-pounds 
of work are capable of raising tbe temperature of a pound 
of water from 50° F to 51° F. This corresponds to 1390 
foot-pounds per centigrade degree, and m metrical units 
to 425 kilogramme-metres per calorie (see Heat) ] 

II. If an engine be such that, when it is worked back- 
wards, the physical and mechanical agencies in. every part 
of its motions are all reversed, it produces as much 
mechanical effect as can be produced by any thermo- 
dynamic engine, with the same temperatures of source and 
refrigerator, from a given quantity of heat 

7 Absolute Temperature — We have seen that the frac- 
tion of the heat supplied to it which a reversible engine 
can convert into work depends only on the temperatures 
of the boiler and of the condenser On this result of 
Carnot’s Sir W. Thomson based his absolute definition of 
temperature. It is clear that a certain freedom of choice 
is left, and Thomson endeavoured to preserve as close an 
agreement as possible between the new scale and that of the 
air thermometer. Thus the definition ultimately fixed on, 
after exhaustive experiments, runs • — “ The tempeiatures 
of two bodies are proportional to the quantities of heat 
respectively taken m and given out m localities at one 
temperature and at the other respectively, by a material 
system subjected to a complete cycle of perfectly reversible 
thermodynamic operations, and not allowed to part with 
or take m heat at any other temperature , or, the absolute 
values of two temperatures are to one another m the pro- 
portion of the heat taken m to the heat rejected m a per- 
fect thermodynamic engine, working with a source and 
refrigerator at the higher and lower of the temperatures 
respectively ,51 If we now refer again to fig 1, we see 
that, t and if being the absolute temperatures correspond- 
ing to PF and QQ', and H, H' the amounts of heat taken 

1 Trans. MSB, May 1854 
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m during the operation PP' and given out during the 
operation Q'Q respectively, we have 

whatever be the values of t and t'. Also, i£ beat be 
measured m terms of work, we have 
H - H' =* ai ea PP'Q'Q 

Thus with a reversible engine working between tempera- 
tures t and if the fraction of tbe heat supplied which is 
converted into work is (t - f) jt 

It is now evident that we can construct Watt’s diagram 
in such a way that the lines of equal temperature and 
the adiabatics may together intercept a series of equal 
areas Thus let PP' 

(fig 2) be the iso- 
thermal t> and ou it 
so take points P', 

P", P'", &c , that, 
as the working sub- 
stance passes fiom 
P to P', F to P", 

&c , t units of heat 
(the unit being of 
any assigned value) 
shall in each case he 
taken m Let QQ', Fj £ 2 

KB,', <fcc , be other isotkeimals, so drawn that the suc- 
cessive areas PQ', QR', &c , between any two selected 
adiabatics, may be equal Then, as it is clear that all 
the successive areas between each one pair of isothermals 
aie equal (each representing the area t-t'), it follows that 
all the quadulateral areas m the figure are equal 

It is now clear that the area included between PP' and 
the two adiabatics PQR, P'Q'R' is essentially finite, , being 
numerically equal to t Thus the temperature for each 
isothermal is repxesented by the corresponding area This 
is indicated in the cut by the introduction of an arbitrary 
line SS', supposed to be the isothermal of absolute zero 
The lower parts of the adiabatics also are unknown, so 
that we may draw them as we please, subject to the con- 
dition that the entire areas PS', P'S", P"S'", &c , shall all he 
equal To find, on 'the absolute scale, the numerical values 
of two definite temperatures, such as the usually employed 
freezing and boiling points of water, we must therefore 
find their ratio (that of the heat taken and the heat rejected 
by a reversible engine working between these temperatures), 
and assign the number of degrees m the interval 

Thomson and Joule experimentally showed that this 
ratio is about 1 365 Hence, if we assume (as m the 
centigrade scale) 100 degrees as the range, the tempera- 
tures m question are 274 and 374 nearly A full discus- 
sion of this most important matter will be found under 
Heat 

8 Entropy — Just as the lines PP', QQ', <kc, are 

characterized by constant temperature along each, so we 
figure to ourselves a quantity which is characteristic of 
each adiabatic line, — being constant along it The equation 
of last section at once points out such a quantity If we 
write <j> for its value along PQ, <jf for P'Q', we may define 
tlraa 0'-0=H It 

From the statements as to the equality of the areas m 
fig 2 the reader will see at once that the area hounded by 
t, t', <j> r is (t — ~,<f) We are concerned only with 

the changes of not with its actual magnitude, so that any 
one adiabatic may be chosen as that for which <f> = 0 

9 The Dissipation of Energy — In the before-cited article 
Energy (vol vm p 210) this part of the subject has 
already been treated. Since that article was written Sir 
William Thomson has introduced the term thermodynamic 
nativity to signify “ the possession the waste of which is 
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called dissipation ” "We speak of a distubutzon of beat m 
a body or system of bodies as having motivity, and we 
may regard it from without or from within the system 

In the first case it expresses the amount of work which 
can be obtained by means of perfect engines employed to 
reduce the whole system to some definite temperature, 
that, say, of the surrounding medium In the second 
case the system is regarded as self-contained, its hotter 
parts acting as sources, and its colder parts as condensers 
for the perfect engine 

As an instance of internal motivity we may take the 
case of a system consisting of two equal portions of the 
same substance at different temperatures, say a pound of 
boiling water and a pound of ice-cold water. If we 
neglect the (small) change of specific heat with tempera- 
ture, it is found that, when the internal motivity of the 
system is exhausted, the temperatuie is about 46° C, 
being the centigiade temperature conespondmg to the geo- 
metrical mean of the original absolute temperatures of the 
parts Had the parts been simply mixed so as to dissipate 
the mternal motivity, the resulting temperature would have 
been 50° 0 Thus the work gained (i & , the original inter- 
nal motivity) is the equivalent of the heat which would 
raise two pounds of water from 46° O to 50° C 

As an instance of motivity regarded from without we 
may take the simple case of the working substance m § 2, 
on the hypothesis that there is an assigned lower tempera- 
ture limit As there is no supply of heat, it is clear that 
the maximum of work will Toe obtained "by allowing the 
substance to expand adiabatically till its temperature sinks 
to the assigned limit. 

Thus if P (fig 3) be its given position on Watt’s diagram, 
PQ the adiabatic through P, and P'Q the isothermal of 
the lower temperature limit, Q p , 
is determinate, and the motivity 
is the area PQNM If, again, 
we wish to find the motivity 
when the initial and final states 
P and P' are given, with the 
condition that the temperature • 
is not to fall below that of the Q 
state P', the problem is reduced Pls 3 

to finding the course PP' foi which the area PP'M'M is 
greatest As no heat is supplied, the course cannot rise 
above the adiabatic PQ, and by hypothesis it cannot fall 
below the isothermal P'Q, — hence it must be the broken 
hue PQP' Thus, under the circumstances stated, the 
motivity is represented by the aiea MPQP'M'. If any 
other lawful course, such as PP', be taken, there is an un- 
necessary waste of motivity represented by the area PQP' 
10 Elementary Thermodynamic Relations — From what precedes 
it is clear that, when the state of unit mass of the working substanee 
is given by a point in the diagram, an isotheunal and an adiabatic 
can be drawn through that point, and thus <p and t are determinate 
for each particular substance whenjo and v are given Thus any 
two of the four quantities', v, t, <p may he legarded as functions 
of the other two, chosen as independent variables The change of 
energy from one state to another can , of comse, be expressed as m 
§ 9, above Thus, putting E foi the eneigy, we have at once 
dJE = td<p—pdv (1) 

if <p and v be cbosen as independent vauables, and if heat Tbe 
measured, as above, in units of work This equation expresses, m 
symbols, the two laws of thermodynamics Eor it states that the 
am of eneigy is the excess of the heat supplied over the work 
one, which is an expression of the first law And it expresses 
the heat supplied as the pioduct of the absolute temperature by 
the gam of entropy, which is a statement of the second law in 
terms of Thomson’s mode of measuring absolute temperature 

But we now have two equations m partial differential co- 
efficients — 

AZE\ , ( <2E\ 

[dtp) ’ \dv) 2 * 

From these we have two expressions for the value of 
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Equating them, we are led to the thermodynamic relation 

(dL\__(dp\ 

{dvj 

the differential coefficients being again partial 

This expi esses a property of all “working substances,” defined as 
m§ 1 To state it m words, let us multiply and divide the right 
hand side hy t, and it then leads — 

The rate at which the temper ature falls off per unit increase of 
volume in adiabatic expansion is equal to the r ate at which the pres- 
sure increases per dynamical unit of heat supplied at constant volume , 
•multiplied by the absolute tempei ature 

To obtain a similar result with v and t as independent variables, we 
have only to subtract from both sides of (1) the complete differential 
d (£«£), so that 

c£(E - t<p) -= — cpdt - pdv 
Proceeding exactly as before, we find 

/ \dt ) * 

In words this result runs (when both sides are multiplied by t) . — 
The rate of increase of pressure with temperatuie at constant 
volume, multiplied by the absolute temperature , is equal to the rate 
at which heat must be supplied per unit increase of volume to Tceep 
the temperature constant 

Very slight vanations of the process just given obtain the follow- 
ing vaneties of expression — 

(SMSM* )-(£)■ 

which are to be interpreted as above 

11 Increase of Total Energy under various Conditions — The 
expression (1) of § 10 may be put m various forms, each convenient 
for some special purpose. We give one example, as sufficiently 
showing the piocesses employed Thus, suppose we wish to find 
how the eneigy of the working substance vanes with its volume 
when the temperatuie is kept constant, we must express did m 
teims of dv and dt Thus 

dE-4 (^)® +t ( H)*’-* 1 *' 

But we have, by § 10, under piesent conditions 



a lesult assumed m a previous aiticle (Radiation, vol xx p. 217) 

If the woikmg substance have the piojieity (that of the so-called 
“ ideal ” pei feet gas) 

pv = B, t, 

we see that, for it, 

(£)- 

The eneigy of (unit mass of) such a substance thus depends upon 
its temperature alone 

12 Specific Seat of a Fluid — Specific heat m its most general 
acceptation is the heat required, under some given condition, to 
raise the temperature of unit mass by one degree Thus it is the 
heat taken m while the woikmg substance passes, by some assigned 
path, from one isothermal t to another £ + 1, and tins may, of 
couise, have as many values as there are possible paths Usually, 
lioweyei, but two of these paths aie spoken of, and these are taken 
parallel respectively to the coordinate axes m 'Watt’s diagram, 
so that we speak of the specific heat at constant volume or at con- 
stant pressure In wliat follows these will bo denoted by c and 7c 
respectively. 

Take v and p for the independent variables, as m the diagram, 
and let k be the specific heat corresponding to the condition 


fiv, p>) = const 


Then 


while 

■J, dt -J dt jy 

+ _ # 

and 

Thus 

d<p df dtp df 
dv dp dpdv 

K ~~ dt df dt df 
dv dp dp dv 



This expression vanishes if/ and <p vary together, i.e , m adiabatic 
expansion, and becomes infinite if / and t vary together, i.e , m 
isothermal expansion , as might easily have been foreseen. Other- 
wise it has a finite value. It is usual, however, to choose v and t 
as independent variables, while we deal analytically (as distin- 
guished from diagrammatically) with the subject. From this point 
of view we have 
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Kdt=t (2 dv+ w dt ) 

But the last term on the right is, by definition, cdt , so that 

(k- c)dt—i^-dv , 
at 


— dv—Q 


with the condition 

dt dv 

Thus K - e —t*+£.l$ 1, 

dv dt J dv 

which is a perfectly general expression As the most impoitant 
case, let /represent the pressuie, then we see, by § 10, that 
cZ0_ dp 
dv ~ dt 5 

and the formula becomes 

13 Properties of an Ideal Substance which follows the Laws of 
Boyle and Charles — Closely approximate ideas of the theimal 
behaviour of a gas such as air, at ordinary temperatures and pres- 
sures, may be obtained by assuming the relation 
pv — Rt, 

which expresses the laws of Boyle and Charles Thus, by the 
formula of last section, we have at once 

v I v 

a i elation given originally by Carnot. 

Hence, m such a substance, 

,, dt ,, . d v 

d<p=Cj +Qc-c)~ , 

or <£-<£ 0 ==clogt+(&-c)log'u 

In terms of volume and piessure, this is 

<p- <p 0 = c log pj~R + 7c log v , 
oi pv l/c «= He W— 0o)/« , 

the equation of the adiabatics on "Watt’s diagram 

This is (for <p constant) the relation between p and v m the pro- 
pagation of sound It follows from the theory of wave-motion 
(HYDROirEOHANias) that the speed of sound is 


]c — c — t ~ 






wheie t is the temperature of the undistmbed air Tins expies- 
sion gives, by comparison with the observed speed of sound, a 
very accui ate determination of the ratio k/cin terms of It The 
value of R is easily obtained by experiment, and we have just seen 
that it is equal to h — c, so that h and c can be found for air with 
great accuracy by this process, — a most remarkable instance of the 
indirect measurement of a quantity (c) whose direct determination 
presents very formidable difficulties 

14 Effect of Pi essure on the Melting or Boiling Point of a Sub- 
stance — By the second of the thermodynamic lelations m § 10, 
above, we have 

\dt J \dv J* 

so that 

Sy “ (f ) Si + (U ) ■ * v - (w) “ + (lr ) s ” 

But, if the fraction e of the working substance be in one molecular 
state (say liquid) m whicli Y 0 is the volume of unit mass, while 
the remainder 1 - e is m a state (solid) where Yj is the volume of 
unit mass, we have obviously 

v = eY 0 + (l-e)Y 1 

Let L be the latent heat of the liquid, then 

(d<f>\ td<f> L 

\dv J~t(Y 0 -Y 1 )de~t(Y 0 -Y 1 ) 

Also, as m a mixture of the same substance m two different states, 
the pressure remains the same while the volume changes at con- 
stant temperature, we have dp/dv = 0, so that finally 

which shows how the temperature is altered by a small change of 
pressure 

In the case of ice and water, Yi is greater than Y 0 , so the 
temperature of the freezing-point is lowered by increase of piessure 
When the proper numerical values of Y 0 , Y a , and L aie introduced, 
it is found that the freezing point is lowered by about 0° 0074 O. 
for each additional atmosphere 

When water and steam are m equilibrium, we have Y 0 much 
greater than Y 1} so that the hoiling-pomt (as is well known) is 
raised by pressure. The same happens, and for the same 


with the melting point, in the case of bodies which expand m the 
act of melting, such as beeswax, paraffin, cast-iron, and lava 
Such bodies may therefoie he kept solid by sufficient pressure, 
even at temperatuies far above their ordinary melting points 

This is, m a slightly altered foim, the leasonmg of James 
Thomson, alluded to above as one of the first striking applications 
of Carnot’s methods made after his work was le called to notice 

15 Effect of Piessure on Maximum, Density Point of IVater — 
One of the most singular propeities of water at atmospheric pres- 
sure is that it has its maximum density at 4° C Another, first 
pointed out by Canton m 1764, is that its compressibility (per 
atmosphere) is greater at low than, at ordmaiy tempeiatures, — being, 
according to lus measurements, 0 000,049 at 34° 3?., and only 
0 000, 044 at 64° E It is easy to see (though it appears to have 
been first pointed out by Puscbl m 1875) that the second of these 
properties involves the lowering of the maximum density point by 
increase of pressure To calculate the numeneal amount of this 
effect, note that the expansibility, like all otbei thermal properties, 
may be expressed as a function of any two of the quantities p, v, t, 
<P , say m the present case p and t Then we have for the expan- 
sibility 

Also the compressibility may be expressed as 

c --Kt)--G§) lo e’’ 

The relation between small simultaneous increments of pressure 
and temperature, which aie such as to leave the expansibility 
unchanged, is thns 

How the expansibility is zero at the maximum density point, for 
which therefoie this equation holds But the equations above 

so that 




The volume of water at low temperatures under atmospheric pres- 
sure varies approximately as 

T 144, 000 

72,000 ' 


Thus we have ( -sr j 


^ -jgr J =72000 neai ^3 r > ant * fr° m Canton’s experi- 
mental result above stated we gather that (roughly at least) 
C^.j^-0 000,005||= -0 000,000,3 , 

from which the formula gives - 0° 02 0 neaily for the change of 
the maximum density point due to one additional atmosphere 
Recent im estigations, carried out by direct as well as by indirect 
methods, seem to agree m showing that the true value is somewhat 
less than, this, viz , about — 0° 018 C , so that water has its 
maximum density at 0° C when subjected to about 223 atmo- 
spheies Thus, taking account of the result of § 14 above, we find 
that the maximum density point coincides with the freezing point 
at - 2° 8 O undei an additional pressure of about 377 atmospheres, 
oi (say) 2 5 tons weight per square inch 

16 Motwity and Entropy , Dissipation of Energy — The motivity 
of the quantity H of heat, m a body at temperature t, is 
H (*-«„)/«, 

where t 0 is the lowest available temperature 
The entropy is expressed simply as 
H jt, 

being independent of any limit of temperature 

If the heat pass, by conduction, to a body of temperature tf (less 
than t, bnt greater than i 0 ), the change of motivity (i e , the dis- 
sipation of energy) is 


Hi, 


(M). 


which is, of course loss, while the corresponding change of entropy 
is the gam 

KK) 

The numerical values of these quantities differ by the factor ^Os 
-so that, if we could have a condeasei at absolute zero, there could 
be no dissipation of energy. But we see that Olausius’s statement 
that the entropy of the universe tends to a maximum is practically 
merely another way of expressing Thomson’s earlier theory of the 
dissipation of energy 

■When heat is exchanged among a number of bodies, part of it 
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being transformed by beat-engines mto work, the work obtainable j 
{i e , the motivity) is 

28(H) -*o3(H/*) 

The work obtained , however, is simply 
2(H) 

Thus the waste, or amount needlessly dissipated, is 

-<o2(H/0 

This must be essentially a positive quantity, except m the case when 
perfect engines have been employed an all the opeiations In that 
case (unless indeed the unattainable condition i o =0 weie fulfilled) 

3(H/0-O, 

which is the general expression of reversibility 

17 Works on the Subject — Carnot’s woik has, as we have seen, 
been reprinted The scattered papers of Rankme, Thomson, and 
Clausius have also been issued m collected forms So have the 
experimental papers of Joule The special tieatises on Thetmo- 
dynamics are very numerous , hut that of Clerk- Maxwell {Theoi y of 
Heat), though m some respects rather formidable to a begmnei, 
is as yet far superior to any of its rivals. (P G- T ) 

THERMOELECTRICITY See Electricity, vol. vui 
pp. 94 sg 

THERMOMETER, an instrument for detecting and 
measuring differences m temperature The name is usu- 
ally restricted to instruments adapted for use at moderate 
temperatures, those for measuring high temperatures 
are termed pyrometers (see Pyrometer). Thermometry 
has been treated theoretically under Heat (see vol xi 
p 558 sq ) It here remains to trace the history of ther- 
mometers, and to describe the principal forms m use. 

History — The honour of inventing the thermometer 
has been given to several natural philosophers of the 16th. 
century, the claims of Robert Eludd are more 
tangible than those of Drebbel and Santono, 
but the instrument invented by Galileo before 
1597 seems best entitled to be considered the 
precursor of accurate thermometers All the 
early instruments were air thermoscopes, and, 
until the variations of atmospheric pressure 
were discovered, their use was only deceptive 
Galileo’s thermometer (fig 1) consisted of a 
glass bulb containing air, terminating below m 
a long glass tube which dipped into a vessel 
containing a coloured fluid The variations of 
volume of the enclosed air caused the fluid, to 
fall or rise m the tube, to which an arbitrary 
scale was attached The great step m advance 
of inventing the alcohol thermometer is also 
due to Galileo, but the date (probably 1611 
or 1612) is not precisely known Rmieri Fig l 
certainly had alcohol thermometers made before 1647, 
and they are referred to as familiarly known m the 
oldest memoirs of the Accademia del Cimento 
(1667) In form they resembled those now m 
use; they had large spherical (or, occasionally, 
cylindrical or helical) bulbs, and the degrees in- 
tended to represent thousandths of the volume 
of the reservoir were marked with beads of enamel 
fused on to the stem (fig 2) All the Florentine 
instruments were graduated in the same way, but 
the scale was arbitral y, and the recorded readings 
were accordingly supposed for a long time to be 
useless In 1829 the fortunate discoveiy by 
Antinon of a number of those early Florentine 
thermometers enabled their scale to be ascer- 
tained and translated into known degrees The 
temperature of melting ice was marked by them 
as 13 5, while 50 corresponded with 55° 0 Ho 
means of comparing observations made by ther- 
mometers of different manufacture existed until 
certain fixed points of universal accessibility were 
discovered The thermal conditions of freezing 
water were studied with great care, but natural congelation 
was generally supposed to take place at variable tempera- 




tures, until Fahrenheit proved that, however much water 
could be cooled down without fieezing, the temperature 
when ice began to form was always the same Hooke, m 
1665 (. Micrographia , p 38), describes the manufacture and 
graduation of comparable spirit thermometers with the 
freezing point of water as the zero of their scales, and he 
evidently recognized it as fixed Halley m 1693 stated 
that the temperature of boiling water is constant, and 
tbis was again proved by Amontons m 1702 In 1694 
Renaldeni of Padua proposed to graduate thermometers 
by taking as standards of temperature mixtures of definite 
volumes of ice-cold and boiling water. This method, 
although theoretically admirable (see Heat, vol xi p 
559), is defective in practice Seven years later Newton 
proposed anonymously (Phil Trans , 1701, vol. xxn p 
824) a thermometer scale on which the temperature of 
freezing water was 0°, and that of the blood of a healthy 
man 12°. Continuing the graduation of a linseed-oil 
thermometer above this point, he found that water boiled 
at 34° Fahrenheit m 1714 took as fixed points the 
temperature of the human body and that of a mixture of 
ice and sal ammoniac or common salt. In 1721 he made 
a mercury thermometer accoidmg to Halley’s suggestion 
of 1693, and by means of it he proved the dependence of 
the boiling point on pressure It was not until after 
Fahrenheit’s death that the freezing and boiling points of 
water were universally accepted as fixed points on the 
thermometric scale The thermometer has remained un- 
changed m its mam features since the middle of the 18 th 
century Mercury has been found the most convenient 
fluid for oidraaryuse, in. spite of the advantages (Heat, 
vol xi p 561 sq) presented by lighter and more volatile 
liquids Graduation of thermometers, by marking off 
volumes of the stem equal to a given fraction of the 
capacity of the bulb, although reintroduced by Reaumur 
m 1730, has now been entirely discontinued 

The idea of a self-registermg thermometer early pre- 
sented itself Many forms were devised by natural philo- 
sophers and instrument-makers That of Sixe, m 1782, 
a precuisor of which, dating from the 17th century, is 
preserved amongst the instruments of the Florentine 
Academy, was the most successful 

Scales — The absolute zero of temperature is the logical 
beginning of a thermometnc scale, but some point easy of 
reference is desirable, and this is found in the tempera- 
ture at which ice melts and water freezes The second 
accepted fixed point is that at which distilled water boils 
under the pressure of 760 millimetres (29 92 in) of mer- 
cury For the division of the space between the two 
fixed points into degrees of convenient length only three 
of the innumerable methods proposed have survived, and 
one of these, the centigrade, is rapidly becoming universal. 
The oldest system, that of Fahrenheit, dates from 1724. 
It is used for meteorological purposes, and popularly, m 
Great Britain, the British colonies, and the United States 
The freezing point is marked 32° and the boiling point of 
water 21 2° At first Fahrenheit employed a scale of 180 
degrees, the zero was placed at “temperate” (9° O ), 90° 
at “ blood-heat,” the point to which the alcohol rose when 
the thermometer was placed under the arm of a healthy 
man; and — 90° at the temperature of a mixture of ice and 
salt, then believed to be the greatest possible cold. In 
1714 Fahrenheit changed his scale at the suggestion of 
the Danish astronomer Roemer, placed 0° at his “absolute 
zero,” and divided the space between that and the warmth 
of the human body into 24 degrees The freezing point 
of water thus became 8° For convenience, these long 
degrees were divided into quarters, which were afterwards 
termed degrees ; thus the freezing point became 32° and 
blood heat 96°. A mercury thermometer graduated m 
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this way, witli divisions of equal length continued above 
blood heat, registered 212° m boiling water Thus the 
Fahrenheit scale came from a duodecimal reckoning 

De Lisle, m 1724, introduced a scale m which the 
boiling point of water was marked 0° and the temperature 
of the cellars of the Pans Observatory 100° He after- 
wards adopted the freezing point of water as his upper 
fixed point, and called it 150°. This scale was used for 
many years m Russia, but is now obsolete 

In 1730 Reaumur made alcohol thermometers with their 
zero at the freezing point of water, and degrees of one- 
thousandth of the volume of the bulb On some of these 
the boiling point of water was 80° , but the instruments 
were defective m principle and very unequal m their 
indications Deluc introduced mercury thermometers 
graduated from 0° in. melting ice to 80° m boiling water, 
and these, with Reaumui’s name attached, are m use for 
popular purposes m Germany, Holland, and other parts of 
the Continent 

Celsius adopted a centesimal scale in. 1742 The boiling 
point was marked 0° and the freezing point of water 
100° Linnaeus introduced the mode of reckoning from 
0° m melting ice to 100° m boiling water, which is now 
known as the centigrade, and is used universally in 
laboratories, and m all except English-speaking countries 
for every scientific purpose 

Fahrenheit’s scale is convenient for meteorological work 
on account of its short degrees, admitting of great accuracy 
iu reading and compactness m recording, and on account 
of its low zero, which makes it possible in temperate 
climates to dispense with negative quantities. On the 
other hand, the centigrade scale is on the whole so con- 
venient, its use is so nearly universal, and the advantage 
of a uniform system is so great that it must ultimately be 
adopted for all purposes 1 

Air Thermometer — Under constant pressure gases expand 
equally for equal increments of heat Hence, when an air thermo- 
meter is graduated between two fixed points the graduation may 
be continued above and below these points m degrees of the same 
length , and any number of air thermometers so made will agree 
amongst themselves at eveiy temperature The principle ot an 
theimometers is treated of m Heat (ut sup ), and examples of 
special forms are described m that article and in Pyrometer 
The au thermometer is the ultimate standaid of reference to which 
all other thermometers are referred. 

Alcohol Thermometer — Alcohol, the first liquid used for 
thermometnc purposes, possesses numerous advantages, and on 
account of its low freezing point it is always used foi observations 
in polar regions Alcohol thermometers are graduated by fixing 
the freezing point m melting ice and by companson with a mer- 
cury or air thermometer at several higher and lower temperatures 
■Recently low-temperature thermometers have been venfied at Hew 
in meltmg mercury at the tempeiature of — 40 The law of expan- 
sion of alcohol m glass at low temperatuies is not known with such 
precision as to make the minimum indications of Arctic expedi- 
tions entnely tiustwortliy The graduation of ordinary minimum 
alcohol theimometexs used for meteorological purposes is effected 
hy comparison with mercury standards, and their indications, so 
far as this souice of uncertainty is concerned, may consequently 
be relied on 

Mercury in Glass Thermometer — The simplest form is the 
Weight Thermometer , a large glass bulb terminating in a capillary 
tube, and filled with a known weight of mercury at 0° O The 
weight of mercury that es capes when the appaiatus is heated to 

1 The process of converting readings of any one of the three existing 
scales into those of any other is a simple matter of proportion. They 
stand in the ratio of 80 100 180 (32 being subtracted from Fahren- 

heit temperatures before the calculation is made, and added to the 
result when converting from Reaumur or centigrade into Fahrenheit) 
An easy rule for changing centigrade readings into Fahrenheit mentally 
is — multiply the centigrade temperature by 2, subtract one tenth, of 
the product, and add 32 e g , 10° C =20 — 2 + 32 = 50° F These 
rules are only to be applied to thermometers made with all modem 
precautions When the boiling point was determined by immersing 
the bulb of the thermometei in boiling water or m steam at any 
pressure other than 760 mm appiopnate corrections have to be 
applied For a detailed historical account, see Renou, “ Histoire du 
Thermona&tre, 55 Annuavre Soc. MU. de France, 1876. 


100° is determined, and the temp ei atui e of any enclosure is then 
ascertained by placing m it the thermometer filled at zero, and 
weighing the liquid that runs out Thermometers on this punciple 
were used by Regnault m Ins celebrated reseaiches on steam. 

Standaid Thermometei s — The tube is sometimes made with 
elliptical hore to ensure visibility of the mercury column, but it is 
usually circular m section The internal diameter must be as 
neaily as possible uniform This is tested by a piehminary 
calibration m which a short thread of mercuiy is measured in 
different parts of the tube The length of stem and the range of 
the thermometer having been decided upon, the size of the bulb is 
calculated from the known expansibility of mercury and the section 
of the boie The bulb is made as neaily as possible the lequired 
size, either by blowing it fi om a tube or preferably by forming it 
of a glass cylinder, and attached to the stem The' bulb is usually 
eylmdiieal m foim and it must be umfoim m thickness The 
utmost caie lequires to be exeieised to keep the bulb and stem dry 
and clean and to fill them with pure mercury leeently distilled. 
The mexeury is boiled in the theimometer for some time to drive 
out all traces of an and moisture, and the point of the stem, is 
sealed off If the theimometei is not intended to measure tem- 
peratures up to the boiling point of meicuiy, an expansion should 
be made at the top of the tube to pi event bursting fiom accidental 
oveiheatmg Under Heat (vol xi p 561) the changes of volume 
which thermometer bulbs undeigo m cooling and foi a long time 
afterwards are discussed The process of annealing by heating to 
a tempeiature exceeding 400° 0 for some hours as originally pro- 
posed by Person, 2 or m vapour of mercuiy for several days a3 
leeently practised at Kew, lenders the theimometer much less 
liable to suffei change of zeio by the lapse of time or by heating to 
any lower temperatuie All instruments of precision should be 
tieated m this way, or kept for several years aftei they have been 
filled and sealed befoie they are giaduated 

The first fixed point on the scale is marked at the place where 
the mercury stands when the theimometei is buried m melting ice 
from which the water is allowed to diam away, the second at the 
place where the mercuiy stands when the thermometer is immersed 
m steam of watei boiling fieely under the pressure of 760 mm 
(29 92 inches) of meiciuy collected to 0° 0 The space between 
these may be graduated either m arbitral y equidistant divisions, 
as it is best to do in delicate mstiuments, or m degrees of any 
scale Each degree centigrade is x4ir of the volume of the tube 
between the fieezmg and boiling points , if the tube is quite 
uniform in bore the degiees will be of equal length and may be 
marked off correctly by a dividing engine If the preliminary 
calibration showed the tube to vary m diametei, the degree marks 
aie often adjusted to correspond to intervals of equal volume It 
is better in. all cases, whether degrees or arbitrary divisions are 
adopted, to have them of equal length and correct the readings by 
the calibration curve The scale may he continued above and 
beneath the fixed points m degrees or divisions of the same length 

Calibration consists m measuring the internal volume of the 
thermometei tube by means of a tlnead of mercury detached from 
the main column Theie are several ways of doing this, for parti- 
culars of which, reference may be made to the Bntish Association 
Report on the subject (1882, pp 145-204), wheie refeiences to 
original memoirs are given. The best and simplest is Gay Lussac’s 
“ step by step ” method 

The most recent and approved processes of manufacturing, testing, 
and using standard thermometers of great delicacy and high pre- 
cisionare described by Guillaume mhis “Etudes Thermometuques” 

( Travcmx et Mdmoires du Bureau International des Folds et Mesures, 
v , 1886), 3 foi additional information the work of Pickering cited 
below may also be consulted 

Comparison of Thermometers — As the apparent expansion of 
meicury in glass fiom -39° to 100° 0 4 is very nearly proportional 
to the amount of heat impaited to it, a thermometer made and 
divided as indicated above is a natural standard But the apparent 
expansion with dilieient kinds of glass differs (see Heat, vol. xi 
pp 563-4), 5 and, except at the fixed points or near them, mercury 
theimometers of different construction will only fortuitously agree 
absolutely among themselves or with the air thermometer 
Bosscha 0 states that at 50° G the mercury thermometer shows 
an error of 0° 5, other experimenters place it as high as 1°, but 
Mascart found it to amount only to 0° 06 7 For purposes of ordi- 
nary experiment thermometers are compared at several tempera- 
tures with some standard instrument of known value — that of the 
Hew observatory for Great Britain, — and all results are stated in 
terms of the standard The methods of comparison at Kew are 


2 Comptes JRendus , xix , 1844, p 1314 

3 Abstract by Guillaume in the Seances de la Soc Franqaise de 
Physique , 1886, p 219 

4 Ayrton and Peiry, Phil Mag [5], xxu 1886, p. 325. 

6 See also Kiaffts, Comptes JRendus, xcv 836 

6 Comptes JRendus, Ixix 875 See Note by Regnault, ibid , 879. 

7 Berth elot, Micamque Chthmque, i. 158 
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described by "Welsh [Proc P S , vi 181) and Whipple {Phil 
Mag , [5], xxi , 1S86, p 27) 

The reading of thermometers is greatly facilitated by the process 
of enamelling the back, and still more by that of entirely surround- 
ing the instrument with enamel except ovei a narrow strip through, 
■which the meieury is seen 1 * The enamel must not he allowed to 
encroach on the "bulb, for that would endanger the homogeneity 
and strength of the glass 

Thermometers Employeb foe Special Purposes — Physical 
and Chemical JFojI — For all purposes of mmute accuracy where 
thermometers aie applicable standard instruments must be em- 
ployed. They must be used m one position only The stem is 
usually engraved with an arbitrary scale of equal divisions, the 
total range not exceeding 15° G , and readings are made by a 
cathetometer at some distance The use of an intermediate bulb, 
first recommended by Person, enables the fixed points to be 
observed on instruments of veiy short range Results of great 
accuracy, certainly to 0° 005 G , may be obtained in this way for 
comparative purposes if sufficient care be taken , but the greater 
the sensitiveness of a thermometer the moie difficult is it to obtain 
a series of concordant readings (Heat, vol xi p 562) Pickeumg 8 
uses thermometers of extreme sensitiveness, m which, by conveying 
the excess of mercury into an expansion at the top of the stem, he 
secures that the same part of the short arbitrary scale is used for 
every temperature that has to be measured In physical researches 
thermoelectric junctions aie moie often used than thermometeis 
for measuring very small differences of tempeiatuie 

Por ordinary work in a chemical or physical laboratory thermo- 
meters are used which can be read easily to one-tenth of a degree 
centigrade, and have a range from 0° to 100°, ox ux some cases to 
350“ G They are always either engraved on the stem or graduated 
on an included scale (sea Heat, figs 4, 5), and are not mounted on 
frames of any kind It is not necessary to calibrate such thermo- 
meters ; but they should be compared with a standard at several 
temperatures and frequently verified m melting ice and steam of 
boiling water 

Zincke’s chemical thermometer for high temperature has a scale 
commencing at 100° 0 In Geissler’s nitrogen thermometer the 
range is extended by raising the boiling point of the included mer- 
cury, the upper part of the tube being filled with rarefied nitrogen 

Meteorological — The thermometer was early applied to the study 
of differences of climate, and this is still one of its most important 
uses The wet and dry bulb thermometers placed m the shade 
give the temperature and humidity (see Hy geometry) of the 
surrounding air, but "shade 3 ’ ancl “ surrounding air” lequne to 
be defined Shade is intended to exclude tain and prevent all 
radiation , and the surrounding air is that of tne atmosphere m the 
neighbourhood of the theimometei outside any sheltei that may be 
used. The simplest way of observing is to hang up a thermometei 
m the shadow of some rather distant object and leave it until it 
acquires a steady temperature , but tins method lias been found 
impracticable and does not give very exact results 

In different countries different patterns of thermometer shelter 
aTe employed and exposure takes place at a different height above 
the ground Results so obtained cannot be critically compared, 
and the lelative mean temperatmes of the atmospheie in different 
countnes are only known to within one or two degrees The 
Stevenson double-louvred screen (see vol xvi p 115), a box open 
below, provided with a solid roof, is used at all meteorological 
stations m Great Britain It is placed 4 feet from the ground, 
and painted white outside and inside The results derived from 
its use are comparable, because the conditio ns m which it is em- 
ployed are the same, but the general introduction of a double roof 
would greatly add to its efficiency Exposure outside windows or 
m wall boxes is the rule in Austria, In France the Renou screen 
is largely used , it is a flat roof one square metie in extent, and 
double , the thermometers are hung under it two metres from the 
ground A similar roof, but of much larger size, is employed in 
Australia, m combination, with a metal thermometei -box A 
metallic box, constructed of double louvres with an air-space 
between, finds favour in Spam In Russia and Switzerland Wild’s 
shelter is extensively employed The thermometers aie enclosed 
m a case composed of two or three concentric zinc cylinders per- 
forated to admit air, and placed 11 feet above the ground They 
are protected by a large shelter of wood, the south wall and roof of 
which are double and made of solid boards, between which air 
circulates , the east and west sides are louvred, and the north side 
entirely open A similar shelter is used in Canada, to cover a box 
of single sheet-iron louvres m which the thermometers ate placed 
4^ feet from the ground "Various systems of exposure were 
authorized m the United States until 1885 It was then decided, 
as the lesult of experiments^ earned on for nearly two years, that 
a uniform pattern of shelter he adopted by the Signal Service, It 

1 Whipple, Bnt Assoc Reports, 1885, p 937 

9 Phil Mag , [4], xxi , 1886, p 331, xxni , 1887, pp 401, 406 

3 H A Hazen, “Thermometer Exposure,’’ Prof Papers of Signal Service, 1 To 

xvill, 1885, 


is a smgle-louvied wooden box, 3 feet 6 inches long, 3 feet wide 
andbigb, with a movable bottom and a double loof The louvres 
are provided with an upright flange on their inner side, designed 
to keep rain from the thermometers The bottom of the shelter is 
to be fixed either 9 feet above a roof or 16 feet above glass 

All these scieens are confessedly imperfect, although most of 
them are well adapted for tbe climates m which they aie used. 
Humerous comparisons of different screens with each othei have 
been made, 4 but m some cases sufficient precautions 111 tbe vay of 
using instruments piecisely similar and only dissimilarly situated 
have not been obseived, and the results aie uncertain A cutical 
eompanson of the leading forms of theimometer shelter in use as 
still a desideratum 

The sling thermometer 5 ( 'thermometre fionde), a small thermo- 
meter whirled m the au at the end of a sti mg, is often used as 
a standard, and gives more coneet leadings than most closed 
screens All open scieens arc untrustworthy Aitken 0 has 
devised a series of thermometer boxes on a new principle, ladiation 
being taken advantage of to produce a constant diaught over the 
theimometei bulbs by the use of 
a long blackened chimney These 
give admn able xesults veiy small 

and blight objects are little affected 
by iadiati on hence thermometeis, 
with bulbs of small diametei and 
coated with a bright deposit of 
gold or silvei have been used with* 
out screens The air temperature 
has also been calculated by means 
of a foimula from the readings of 
two similai thermometers, the bulbs 
of which aie unequally affected by 
radiation Some form of sling thei - 
mometer should always be used for 
observations at sea, the Boaid of 
Trade screen geneially employed is 
thoroughly objectionable, and can 
only give moderately good results 
by the exercise of gieat precautions 
on the part of the obseiver 7 

As a rule, theimometei s for 
meteorological pmposes aie made 
with spherical bulbs, although 
cylindrical reservoirs present cer- 
tain advantages To ensuie per- 
fect uniformity m 1 egistration, the 
bulbs should all be as neaily as 
possible of one size, constructed of 
one kind of glass, and tbe mount- 
ing pei fectly uniform Bettei - class 
instillments bave tbe bulb clear of 
the frame, and the stem attached 
to a slab of metal, of poieelam, Fig 3 — Aitlten’s Thcxmometei Smecn 
or of glass backed by wood, bnt fQ1 Maximum Tlxemometai 
sometimes they are simply fixed to a boxwood scale In all cases 
they should be graduated on the stem, and compaied with a 
standard, but in view of the nnceitamty of the methods of thei- 
mometer exposure great delicacy is undesirable 

The influence of height on thei mometer s for ascertaining tbo 
temperature of the air has been investigated with somewhat con- 
flicting results , 8 the dispanty is at least partly due to the use of 
dissimilar instiuments 

Registering Thermometers — Ruthei ford’s maximum, invented 
before 1790, 9 was an ordinary meTcury thermometer placed horizon- 
tally , the column pushed before it a small steel index, which was 
left at the highest point leached It is little used now Tlio 
maximum thermometers in common use for meteorological pm- 
poses are Hegretti & Zambia’s and Phillips’s The former is a 
modified outflow thermometei' It is made with a eonstuction in 
the tube near the bulb, past which the meicuiy easily expands, 
hut cannot return when the temperature falls, as the column 
breaks at the narro'wed pomt when the fluid m the bulb begins 
to contract The thermometer acts houzontally, hut Everett 
devised a modification which is liung bulb uppermost, and the 
mercury, as it passes the eonstuction, falls down and stands as a 
column m the inverted tube The thermometer is set by swinging 


* Gaster, Quart Weather Report for 1879 (1882), Appendix"!!. , Wild, Mittheil 
der naturforsch Gesellsch in Bern, 1860, 108, Maruott, Quart J Roy Met 
JSoc , 1879, v 217 , Stow, t 6 , 1882, vm 228 , Gill, lb , 1882, viii 238, Mawley, tb , 
1884, x 1, Aitken, Proc R 3 JE , 1884, xn 681 , Dickson, tb , 1885, xiii 199, 
Hazen, loc at 

8 The flist use of this instrument is usually stated to have been by Arago 
(CEuvres, 18§8, vm p 500), but Saussure employed it foi wet-bulb observations, 
and. doubtless Invented it (see Voyages dans les Alpes. 1796, iv p 267) 

8 Proc MSB, 1884, xii 660, 1885, xni 190, *1886, xiii. 032 

7 Cabome, Quart J Roy Met Boc , 1881, 71 ! 10 

8 Hazen, loc. cit , Wild and Cantoni m Repot t of Vienna Meteorological Con- 

ference, 1874, Symons, Proc. R. S, 1883, xxxv SlO , OmOnd, Proc. R 3 E , 
1886-87. » Trans. R 3 JE t Hi , 1794, p 247 




THERMOMETER 


291 


it. PMIlips’s maximum, claimed also by "Walferdin, has a por- 
tion of the mercury thread separated from the rest by a minute 
bubble of air. It is placed horizontally, and, as temperature 
increases, the detached portion of mercury is pushed forward and 
is not withdrawn when the main column retreats toward the bulb 
on cooling. It is set for a new observation by bringing it into a 
vertical position and tapping it slightly. By reducing the length 
of the index and the bore of the stem this thermometer may be 
made suitable for use in any position without altering its register. 
Walferdin’s outflow maximum thermometer is a modification of 
that of Lord Charles Cavendish 1 and the type of a number of 
similar instruments. It is set by filling the stem entirely 
with mercury from a lateral chamber at the top (fig. 4). 

The instrument is placed vertically, and as temperature 
rises mercury overflows into the reservoir. To be read, 
the thermometer is brought back to its original tempera- 
ture, then the number of degree spaces left vacant at the 
top of the tube shows the excess of maximum tempera- 
ture above that at the time of setting. 

The minimum thermometer in most frequent use is 
that of John Rutherford, invented in 1790. It is a spirit 
thermometer, preferably filled with amyl alcohol to reduce 
risk of distillation, in the column of which a small porce- 
lain index is included. The instrument is hung hori- 
zontally, and, as temperature falls, the index is drawn 
back by the surface tension of the fluid. "When tempera- 
ture rises, the liquid flows past the index easily, leaving it at the 
lowest point attained. Baudin invented a modification called the 
the.rmome.tre a marteau in 1862 ; it acts vertically, the index being 
fixed by a spring, as in Sixe’s thermometer, and set by a long 
glass needle included in the stem, which, when the instrument is 
inverted, falls on the index and drives it to the surface of the 
alcohol. The mercurial minimum of Casella is an instrument of 
great delicacy and beauty, extremely difficult to make, and requir- 
ing careful handling in its 
use. A side tube of wide 
bore etc (fig. 6) is joined 
to the stem of an ordi- 
nary mercurial thermo- 
meter near the bulb. This 
tube terminates in a small 
chamber ab, cut off by a 
perpendicular glass diaphragm which is perforated by a hole of 
greater diameter than the thermometer stem. When set, the 
mercury in the stem indicates the actual temperature, and the 
chamber is empty. On the principle of Balfour Stewart’s fluctua- 
tion thermometer, 2 when the instrument is heated the mercury 
remains stationary in the stem but expands into the chamber ab. 
When cooled, the mercury passes out of the chamber; when this is 
empty, the temperature has returned to that at which the instru- 
ment was set, the surface attraction of glass and mercury prevents 
the fluid leaving the diaphragm b, and all subsequent contraction 
takes place from the stem. The position of the mercury column 
in the stem marks the minimum temperature since last setting. 
The instrument is set by raising the bulb end and allowing all the 
mercury to flow from the chamber. 

Thermometers which record the actual temperature at any 
required time, by a change of position produced by a clock, were 
employed by Elackadder 3 in 1826. His process was complicated 
and uncertain. Hegretti & Zambra have a simpler arrangement 
that works well. Several of their reversing thermometers (see 
under Deep-Sea Thermometers) are pivoted on a ftame, and held 
upright by catches which are withdrawn in turn at definite intervals 
by an electrical arrangement regulated by a clock. Each instru- 
ment, when it reverses, preserves the record of temperature at that 
moment until it is set again. 

Uo thoroughly satisfactory self-registering maximum or minimum 
thermometer has yet been produced. In all existing forms the 
indications are liable to he disturbed by shaking. where alcohol 
is the fluid used, it is apt to volatilize and accumulate at the top of 
the tube, so registering a much lower temperature than actually 
occurs. It is extremely difficult also to free alcohol thermometers 
from air, which gradually escapes from solution in the fluid and 
renders the instrument untrustworthy or even useless. 

Radiation Thermometers. -—The intensity of solar radiation is 
measured by the pyrheliometer, which usually consists of a body 
heated by the sun’s rays and a thermometer to measure the rise of 
temperature. In meteorology radiation is measured by thermo- 
meters simply exposed with blackened bulbs. Results of the 
utmost diversity are given by different methods. As there is no 
means of determining the true measure of radiation, all that can 
be done is to have the instruments whose indications are to be 
compared constructed and exposed in the same way. The usual 

1 Phil. Trans., 1., 1757, p. 300. Henry Cavendish’s register thermometer is on 

another principle and a much less practical Instrument (see Wilson’s Life qf 

Cavendish, p. 477). 

a Pro c. R. 8., viii 195. * Trans. R. 8 E., 1826, x. S37, 440. 




form, as suggested by Hersehel, is a maximum thermometer 
with a spherical bulb half an inch in diameter coated with lamp- 
black and placed in the centre of a spherical vessel of clear glass, 
inches in diameter, and exhausted of air. The state of the 
vacuum may be shown by including a small mercurial manometer, 
or a radiometer, or by soldering iu platinum electrodes through 
which a discharge can be made in the interior. It is not essential 
that the vacuum be very perfect ; some observers prefer to employ 
a globe filled with dry air. For separate instruments to be com- 
parable, Whipple 4 and Ferrel 3 have shown that the bulbs must be 
truly spherical, of equal thickness and size (a difference of 8 per 
cent, in diameter produces variations of several degrees), blackened 
sufficiently to absorb all radiation falling on them, and placed accu- 
rately in the centre of perfectly spherical enclosures, which must 
also he of equal diameter. The stem should be as small as possible 
in proportion to the bnlb ; and before being used for comparative 
purposes all radiation thermometers should be compared with an 
arbitrary standard by daily exposure for several weeks to sunshine. 

Minimum radiation thermometers, intended to measure ra dia tion 
from the earth at night, are usually filled with alcohol, and much 
ingenuity has been expended on increasing their delicacy. The 
bulbs are made very large relatively to the bore, and constructed 
so as to expose a great surface, the reservoir being often helical, 
lenticular, annular, spoon-shaped, forked, or even like a gridiron. 

Earth Thermometers. — Sanssure introduced the use or sluggish 
thermometers packed in nou-condueting material for taking the 
temperature of the soil at different depths. Symon’s earth thermo- 
meter on this principle is a slow-action instrument cased in felt, and 
is lowered by a chain into an iron tube which has previously been 
sunk to the required depth. It may be withdrawn and read with- 
out changing its record. The underground temperature committee 
of the British Association have used both slow-action and self-regis- 
tering thermometers for their observations in mines and shafts.® 

Thermometers with very long stems, which can be read above 
ground, fitted in deep borings in the rock, are used at the observa- 
tories of Greenwich and Edinburgh for investigating earth tem- 
perature. Those at present established at the Royal Observatory, 
Edinburgh, 7 are the successors of a set fixed iu the rock in 1837, 
and broken accidentally in 1876. They are placed with their bulbs 
at depths of 25, 12, 6, 3 feet beneath the surface respectively, and 
one has its bulb just covered. The readings of the intermediate 
thermometers supply data for correcting the long columns of 
alcohol in the deeper ones for the different temperatures of their 
different parts. Allowance may be made for this effect without 
calculation by utilizing the principle applied by Sainfce- Claire 
Deville to pyrometers. A second stem, similar in every way to 
that of the thermometer, nearly filled with the same fluid, but 
hermetically sealed at the lower end, is fixed beside the thermo- 
meter stem. The fluctuations it shows are due solely to causes 
affecting the stem and not the bulb of the thermometer, and they 
are eliminated from the readings of the latter 
by taking account only of the difference of 
level of the fluid in the two tubes. 

Deejp-Sea Thermometers. — The earliest ob- 
servations of warmth beneath the surface 
were made by raising samples of water in a 
valved box and noting the temperature when 
it was brought on board. Saussure, in addi- 
tion to this, used sluggish thermometers, 
which he left immersed for several hours 
before reading. His latest thermometer far 
sea- work was filled with alcohol, and had a 
bnlb more than an inch in diameter, which 
was imbedded in a mass of wax and enclosed 
in a stout wooden case. It attained the tem- 
perature of its surroundings very slowly, pre- 
served it for a long time, and gave, in his 
hands, thoroughly trustworthy results. On 
the introduction of registering thermometers 
these were used, but the unsuspected magni- 
tude of the effect of pressure at great depths 
made the earlier records entirely misleading. 

A modification of Sixe’s thermometer, pro- 
tected from pressure by the addition of an 
outer bulb partially filled with a liquid, is 
now usually employed on deep-sea expeditions. 

Those used on the “ Challenger, ” under the 
name of Miller-Casella thermometers, were 
of the form shown in fig. 6. The tube is U-shaped, the bend 
and part of each limb filled with mercury, the rest of the tube, the 
bulb, and part of the expansion on the other side with alcohol. A 
steel index, held in its place by the pressure of a hair, is immersed 


* Quart. J. R. Met. Soc., 1879, v. 142 ; 1884, x. 45. 

5 Signal Service Prof. Papers, Mo. xiii., 1884, p. 34. 

6 For a r&umd of the methods and work of the committee, see Brit. Assoc. 
Reports, 1882, p. 74. 

1 Trans. R. S. E., 1880, xxix. p. 637. 
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m the spirit in each, limb above the mercury, which pushes one 
or other before it as the temperature is rising ox falling, and 
leaves them, at points denoting the highest and lowest tempera- 
tures passed through The mdev.es are set by a magnet The 
“Challenger’ 5 thermometers, which were not giaduated on the 
stems, were secured side by side with porcelain temperature scales 
to vulcanite frames and placed in copper cases perfoiated to allow 
a circulation of w ater Tait mi estimated the whole subject of pres- 
sure corrections after the return of the expedition, and found that 
the high result obtained by a previous experimenter was due 
mainly to heat developed by compression of the vulcanite, which 
affected the thermometer m the press, but would not do so at sea. 
The collection which had to be applied was latbei less than f of a 
degiee Fain per mile of depth 1 These theimometers lequne to 
he immeised from twenty minutes to half an hour before they 
acquire the temperature of the water, they can only be read to 
quartei degrees Fahr , and they simply indicate the extreme tem- 
peratures through which they have passed Buchanan has greatly 
unproved the instrument by reducing the bore of the tube on the 
minimum side, which is that most frequently used, thus giving 
long degiees An arbitrary scale is engraved on the stem 2 His 
mereuiy piezometer is affected by temperature and by pressure, and 
enables the actual temperature at any known depth to be found 
A im p, m 1845 3 invented a very ingenious airangement of outflow 
thermometers, which were inverted by a weight slipping down the 
line, and registered as they were being drawn np fiis mstiu- 
ments were accurate, but veiy delicate and tioublesome 
to manage Withm the last few years Hegrctti and 
Zambra have patented several foims of modified out- 
flow thermometers The first instrument of the kind 
was complicated and unmanageable, but that now 
before the public is both simple and convenient It 
consists of a mercury thermometer with a cylmdncal 
bulb and a stem AC (fig 7) of wide bore terminating 
in a small pyriform aneurism The stem is contracted 
and contorted just above the bulb, and when the in- 
strument is turned upside down the mercury column 
breaks at this point and flows down into the tube, 
which is graduated m the inverted position To pro- 
tect it from pressure the thermometer is heimeti- 
cally sealed in a strong glass tube, the portion of 
which surrounding the bulb contains a quantity of 
mereuiy secured by a rmg of mdia-rubbei cement 
■When the thermometer is made to turn over at any 
depth m water of any temperature, the lecoid remains 
nearly unaltered, and, until set for a new observa 
tion, enables the actual temperature at the instant 
of reversal to be ascertained at any subsequent tune 
and in any other place The detached column stand- 
ing m the tube changes its length slightly by change 
of temperature A senes of experiments with twelve 
instruments has shown that for 60° F change of tem- 
perature there is a difference of one degree m the 
leading of the inverted thermometer Hence a cor- 
rection must he applied in all cases wheie the tem- 
perature at which the thermometer is readdiffeis more 
than a few degrees from that at which it was inverted, 
contiary to the opinion of the German observers 4 
If a thermometer is inverted m water and read while 
wet, the temperature by which it should he coireeted 
is obviously that given by the wet bulb m air In N -^retti"and 
view of the great range of tempeiature expenenced m Zamhra’s 
deep-sea work m the tropics, the size of the little Deep Sea 
overflow cell B, which prevents mercury from the bulb Thermometer 
from entering the tube must be consideiably incieased ^ lnvel e J 
before the thermometer can be used with safety for such purposes 
The Hegretti and Zambra thermometer acquires the temperature 
of its sun oun dings very rapidly (two or three minutes aie usually 
sufficient), it can be read easily to tenths of a degree Fahr , and, 
above all, it ascertains tempeiature at exact points of depth, and 
has thus revealed layers of remarkably varying temperature 5 winch 
could not have been detected by the other instruments m use 

The loaded wooden flame originally employed for reversing the 
thermoruetei is unsatisfactory, and Magnagln’s reversing gear 
actuated by the revolution of a small piopeller set in motion 
by the water when the thermometer is diawn up bixskly, is not to 
be trusted m shallow water oi where there aie lapid emients 
"When the pm is withdrawn the thermometei case turns over and 
is clamped by a side-spring on the frame Rung 6 adopted a 
simpler and better though somewhat clumsy frame, in which the 
thermometer was made to turn by slipping a weight down the line. 

1 “ dhallengei ” Narrative, il , App 1 , 18S2 

a For a general account of deep sea theimometers, see Buchanan, Pioc R 8 
E , x 1878, 77 , and “ Chal ” Reports, Narrative, vol i , 1884, p 84 

* Ann Gfmrt Phys , [3J-, 1845, xv 1 

* JSrgcbmsse der Untersuchun genu fahrt der Dracha, Berlin, 1883, p 2 

* Mill, Jour Scot Afet Soc [3], 1886, No in p 289 

6 Pen Pekmske Foremngs Tidsknft, 1883 



The United States Fish Commission 7 employ the thermometer in 
a frame adapted for use on a wire sounding line, and also actuated 
by a messenger, but the thermometer is not clamped on turning 
over The Scottish xnaune station produced 8 a modification of 
Magnaghi’s frame, the propellei being replaced by a forked lever 
held down by a spiral spring and raised when the theimometer is 
to be leversed by tbe impact of a Rung’s messenger (fig 8) A 
messenger placed on the line below, and hung by a loop to the 
upper groove of the thermometei, is let go when the thermometer 
turns and leverses anotliei instrument lower down. Instead of 
being lashed to the sounding line, the fiame is retained by a lam’s 
horn spiral below and clamped by a small vice 
at the upper end Buchanan has modified and 
simplified the frame, combining its mode of 
attachment to the line with the Amenean 
method of le versing 

Neumayer 9 has attempted to use a photo- 
graphic theimograph foi deep-sea work, the 
light being supplied by a Geisslei tube excited 
by a small battery Siemens’s electucal tliei- 
mometer has also been expenmented with, 10 
but has liaidly been bi ought to a practicable 
state, and the same may be said for the use 
oi thermoelectric junctions 

Hypsometer — The boiling-point thermome- 
tei or hypsometer may be used to obtain an _ 
independent measuie of the pressure of the 
atmospheie, and so to deteimme an altitude 
oi venty an aneioid barometei It consists 
oi a veiy delicate meicuiy thermometer gradu- 
ated only for 20 or 25 degiees Fahr in the 
neighbourhood of the boiling point of water 
and divided on the stem into tenths A 
laige aneurism on the tube a little above the 
bulb should allow the freezing point to be 
verified fiom time to time on the portion of 
stem beneath it The thermometer is hung 
m a cylindrical tin vessel m which water is 
boiled by a spirit lamp placed underneath. 

The bulb must he raised consideiably above 
the level of the water, and the whole stem to 
the top of the mercury column immersed m 
the steam After steam has been escaping 
freely foi some time the temperature is read, 
and by lefeience to a table the baiometnc 
piessuie, and consequently the altitude, is 
obtained 

Clinical Thermometers — The fust use to 
which thermometers weie applied was the 
study of the tempeiature ot the blood in 
fevers , and the constancy of the tempeiatuie 
of the healthy human body was for a century 
consideied sufficient to entitle it to the posi- 
tion of a fixed point m giaduatmg theimome- 
ters The mei eased impoitanee now attached 
to temperature m disease has led to the pio- 
duction of many forms of clinical thermo- 
meter The large instruments intended to be 
read in situ aie now entirely superseded by 
small maximum self-iegistenugthermometeis. 

Graduation is earned to one-hfth of a degiee, 
and the usual iango is about 25 degrees Fahi , 

— fiom 85 c or 90° to 110° or 115° Olive-shaped 
bulbs have been used, but a cylindrical form is most common 
There should he an airangement like that suggested foi hypso- 
meteis to enable the freezing point to be venfied Cnsella’s thermo- 
meter on Phillips’s system has a small expansion on the stem, 
followed by a contraction, to prevent the index following the lest 
of the mereuiy into the bulb when the instrument is not m use. 
The c ‘ half-minute thermometei ” is quick in action , it has a bnlb 
of very small diameter and an extremely fine boze, the mercury 
thread being rendeied visible by Hicks’s anangement of a lens- 
fionted stem Immisck’s ayitreous thermometer is recommended 
for clinical use on account of its small size, convenient shapo, and 
non-liability to get out of older 

Thermometers for Technical Purposes — These are made m an 
infinite variety of forms, adapted to the various processes of manu- 
facture and industry. The scale is often dispensed with m these 
instruments, a movable pointer being fixed at the point at which 
the meicury is to be kept Air or steam thermometers (sea Pyro- 
meter) aie rapidly superseding mercury instruments foi all tem- 
peratuies above the boiling point of water The cheap German 
paper-scale thermomefceis are largely used, fitted m wooden cases, 


Fia 8 — Scot- 
tish Fiame for 
Deep-Soa Ther- 
mometer Mes- 
sengei descend- 
ing to leveisQ 
the installment 


7 Report, 1882 , 

S MU1, Pros R 8 E , xu , 1884, 928 
9 Nature, vm 195 

10 “ Ghallenget ” Reports, Nauative, 1884, i p. 95 
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as dany thermometers, and a larger size for brewing pmposes 
Alarm thermometeis are often employed, m which eleetne contact 
is made and a bell rung when the tempeiature exceeds or falls 
short of a certain limit Thermostats of various foims are made 
use of, in. which a tlieimometer, by the position of the mercury m 
the stem, regulates the gas-supply of a burner and thus the heat 
of an enclosure 

Metallic Thermometers — Theimometeis depending on change m 
length or form of composite metal bais, such as Cnghton’s zme-iron 
bar and Breguet’s silvei -gold-platinum spiral (see Pyrometer), are 
converted into registenng instruments by the addition of two 
light pointers pushed foiwaid by the index needle as it travels 
round the giaduated arc to either side and left at their extreme 
points Jurgensen m 1841 constructed a chronometer, the balance 
wheel of which was arranged so as to exaggerate the effects of 
change of temperature and thus to affect the rate It furnished a 
very close approximation to tlie mean tempeiature between the 
intervals of rating, and was appioved by Aiago foi use m obseiva- 
tions Hermann and Poster’s metallic theimometer 1 is probably 
the best adapted for meteorological purposes, and has given 
satisfaetoiy results at the Zurich observatory It is a flat spual of 
brass and steel, which unrolls and coils up according to changes of 
temperature, moving an index on a divided honzontal cncle and 
marking the maximum and minimum by light pointers In ordei 
to seenie regular results, the instrument must be annealed by 
heating for some time an boiling linseed oil 

Several instruments known popularly as metallic thermometers 
depend on a different punciple, that of the change of form m a 
thin metallic enclosure containing liquid 
Immiscli’s avitreous thermometer (fig 9) is 
an example A minute Bourdon’s tube is 
fixed at one end, and the other bears on the 
short arm of a lever, the long arm of which 
acts by a lack on the pinion foiimng the 
axis of the pomtei It is only one inch m 
diameter and extremely accurate 

Thermographs — The first form of theimo- 
graph, due to "Wheatstone, was an electrical 
apparatus It has lecently been impioved 
by Van Rysselberglie, m whose hands it has 
assumed the following form. The tliei raorae- 
ter is of rather wide bore and open above At 
intei vals of quarter of an hour a wu e is moved 
gradually down the tube by a clock until Fig 9 — Immlsch’s 
it touches the meicuiy, an electric circuit Avitreous Thermometer 
is thus completed, and causes an indentation by a diamond point 
winch moves m the same way as the wire down a rotating cylinder 
coveied with thin sheet coppei or zinc The metal sheet is renewed 
at each revolution of the cylinder, and it is sufficient to join the 
indented points with a graver to have a plate from which any 
number of copies of the record may be printed. Onpp’s thermo- 
graph records hourly on a revolving cylmdei It consists essen- 
tially of a mercury thermometei coiled into a flat spiral and sus- 
pended on a horizontal axis Any change of temperature displaces 
the centre of gravity of the system, and the instrument rotates 
through an arc, moving a pencil as it does so A perfectly con- 
tinuous record is pioduced by the photogiaphie theimograph Wet 
and diy bulb thermometeis aie so ananged that a beam of light 
passes through an air-speck, which sepaiates part of the mercury 
thread, or through the vacant part of the tube, and falls on a 
rotating cylinder coveied with photographic paper on which it 
traces the curve of temperature fluctuation This apparatus is 
probably the most perfect of its lcmd In Bowkett's thermograph 
the change of form of a cuived tube containing oil moves a pencil 
radially over a card turned honzontally by a clock The resulting 
curve is referable to polar instead of rectangular coordinates , the 
radius measures temperature, the angle time. Richard's thermo- 
graph is also actuated by means of a sealed metallic capsule con- 
taining fluid It draws a continuous curve m ink on a revolving 
drum on which one sheet lasts for seven days This instrument 
is largely employed m observatories to check eye-observations, and 
is peculiaily adapted for use m positions to which access can only 
be had occasionally It is made m many forms, one of which is 
specially adapted for marine work, the sealed capsule being rolled 
into the form of a cylinder and exposed to the water on both 
surfaces (HEM) 

THlilROIGNE DE M^RICOURT, Anne Joseph 
(1762-1817), was born at Marcourt (from a corruption 
of which name she took her usual designation), a small 
town m Luxembourg, on the banks of the Ourthe, on 13th 
August 17 62. She was the daughter of a well-to do 
farmer, Peter Theroigne She appears to have been well 
educated, having been brought up m the convent of 

1 Report, fw Meteorologie , l pt. i. p. 7 
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Robermont , she was quick-witted, strikingly handsome 
m appearance, and intensely passionate m temper ; and 
she had a strong and almost volcanic power of eloquence, 
which she used with great effect upon the mobs of Paris 
during that short space of her life (1789-93) which alone 
is of historical interest The story of her having been 
betrayed by a young seigneur , and having m consequence 
devoted her life to avenge her wrongs upon aristocrats, a 
story which is told by Lamartine and others, is unfounded, 
the truth being that she left her home on account of a 
quarrel with her stepmother She went to Paris, and, on 
the outbreak of the Revolution, she was surrounded by a 
coterie of well-known men, chief of whom were Petion and 
Desmoulins She belonged to their party to the last, — 
became m fact the “ Fury of the Gironde ” On 14th July 
1789 she came prominently mto notice at the fall of 
the Bastille, and for about four years thereafter she was 
seen m many of the stormiest scenes of the Revolution, 
being known as “ la belle Li6goise,” and singularly attired 
m a ndmg habit, a plume m her hat, pistols m her belt, 
and a sword dangling by her side Early m October she 
took a leading part m the march to Versailles, and the 
return journey with the king and queen to the capital. 
No horror appalled her, and the violence of her language 
and her power with the mob were no less remarkable than 
the influence which she was able, by combining cajolery, 
threats, and money, successfully to exert on the royalist 
soldiers, so winning them over to the Revolution Being 
justly accused of dangerous conduct, her arrest was ordered 
m the following year (1790), and she left Pam for Mar- 
court, whence after a short stay she proceeded to Liege, m 
which town she was seized by warrant of the Austrian 
Government, and conveyed first to Tyrol and thereafter 
to Vienna, accused of having been engaged m a plot 
against the life of the queen of France After an inter- 
view, however, with Leopold II , she was released , and she 
returned to Pans, crowned of course with fresh laurels 
because of her captivity, and resumed her influence In 
the clubs of Pans her voice was often heard, and even in 
the National Assembly she would violently interrupt the 
expression of any moderatist views She commanded in 
person the 3d coips of the so-called army of the fau- 
bourgs on 20th June 1792, and again won the gratitude 
of the people She shares a heavy responsibility for her 
connexion with the riots of the 10th of August A cer- 
tain contributor to Desmoulins’s j'ournal, the Acts of the 
Apostles , Suleau by name, earned her savage hatred by 
associating her name, for the sake of the play upon the 
word, with a deputy named Populus, whom she had never 
seen. On the 10th of August, just after she had watched 
approvingly the massacre of certain of the national guard 
m the Place Vendome, Suleau was pointed out to her 
She sprang at him, dragged him among the infuriated 
mob, and he was stabbed to death m an instant. But the 
time came when her party was m peril at the hands of one 
more extreme, and she now wildly urged the mob to more 
moderate courses Then the furies of the “Mountain” 
seized the fury of the Gironde, and they stripped her 
naked, and flogged her in the public garden of the 
Tuilenes The infamous affront drove her mad She 
was removed to a private house, thence in 1800 to La 
Salpetridre for a month, and thence to a place of confine- 
ment called the Petites Maisons, where she remained — a 
raving maniac — till 1807. She was then again removed 
to La Salpetriere, where she died, never having recovered 
her reason, on 9th June 1817. 

THESEUS, the great hero of Attic legend, 2 son of 

2 All the passages in. the Iliad and Odyssey m which his name or 
allusions to his legend occur are regarded with more or less proba- 
1 bihty as spurious. 
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AEgeus, king of Athens, and AEthra, daughter of Pittheus, 
king of Troezen Thus through Ins father he was descended 
from Ereehthens and the autochthones of Attica , through 
his mother he came of the Asiatic house of Pelops Aegeus, 
being childless, went to Delphi to consult the god, who 
gave him an ambiguous answer He went to Ticezen, 
and told the oracle to Pittheus, who, seeing its bearing, 
contrived that AEgeus should have intercourse with his 
daughter AEthra AEgeus then departed to Athens, and 
m due time iEtlira, who lemained at Troezen, brought 
forth Theseus It was given out that the child’s father 
was Poseidon, the great god of Tioezen, and in after ages 
the Ticezemans pointed to the Holy Isle as the place where 
Poseidon and AEthra met, and where AS tin a raised a 
temple to Athene Apaturia, at which Trcezemau maids 
dedicated then girdles befoie marriage For his tutor 
and guardian young Theseus had one CJannidas, to whom, 
down to Plutarch’s time, the Athenians were wont to 
sacrifice a black ram on the eve of the festival of Theseus 
On passing out of boyhood, Theseus, m accordance with 
custom, went to Delphi, and there cut off his front hair. 
.iEgeus had deposited his swoid and boots under a heavy 
rock, telling AEthra that, if she gave birth to a son who, 
ou attaining manhood, should he able to lift the rock and 
remove the sword and boots, she was to send him with 
all secrecy to his father at Athens. Theseus now lifted 
the rock, removed the swoid and boots, and set out for 
Athens He encountered many adventures on the way 
Pirst he met Periphetes, surnamed Corynetes (Clubman). 
Him Theseus slew, and carried off his club At the 
isthmus of Corinth dwelt Sims, called the Pme-Bender, 
because he killed his victims by fastening them to the 
top of a pme-tree (or two pine-trees), which he had 
bent down and then suffered to fly up Theseus hoisted 
the Pme-Bender on his own pme-tree Now, the deceased 
Pme-Bender had a pretty daughter, who ran and hid 
herself m a thicket where asparagus grew plentifully, 
and, when Theseus came to look foi her, she prayed to 
the asparagus, and promised that if it would hide her she 
would never injure asparagus any more Theseus wiled 
her from the thicket, and from their union spiang the 
family of the loxids, who worshipped asparagus Next 
Theseus despatched the Crommyomau sow (or boar), a 
dreadful monster Then he flung over the cliff the wicked 
Sciron, who, while his guests were perforce washing his 
feet, used to kick them over into the sea In Eleusis 
Theseus wrestled with and killed Cercyon A little 
farther on he slew Procrustes, who had only one bed for 
all comers if his guest was too short for the bed, he 
stretched him out ; if he was too long, he cut him down 
to the requisite length. At the Cephissus Theseus was met 
by the Phytahd family, who purified him from the taint 
of bloodshed As he passed through the streets of Athens, 
his curls and long garment reaching to his ankles drew on 
him the derision of some masons, who were putting on the 
roof of the new temple of Apollo Delphmms • “Why,” 
they asked, “ was such a pretty girl out alone 1” In reply 
Theseus took the bullocks out of their cart and flung them 
higher than the roof of the temple He found his father 
married to Medea, who had fled from Cormth. Being a witch, 
she knew Theseus before his father did, and tried to persuade 
AEgeus to poison his sou , but AEgeus at last recognized h im 
by his sword, and took him to his arms Theseus was 
now declared heir to the throne, and the Pallantids, who 
had hoped to succeed to the childless king, conspired against 
Theseus, but he crushed the conspiracy He then attacked 
the . flame-spitting bull of Marathon and brought it alive 
to Athens, where he sacrificed it to Apollo Delphmius 
Now comes the adventure of the Cretan Minotaur (see 
Minos), whom Theseus slew by the aid of Ariadne (g v.) 


While Theseus was m Crete, Minos, wishing to see whether 
Theseus was really the son of Poseidon, flung his ring 
into the sea Theseus dived and brought it up, together 
with a golden crown, the gift of Amphitrite On the 
return voyage the ship touched at Naxos, and there 
Theseus abandoned Ariadne He landed also at Delos, 
and there he and the youths danced the crane dance, the 
complicated movements of which were meant to imitate 
the windings of the Labyrinth 1 In histoncal times this 
dance was still danced by the Delians round the horned 
altar — an altar entirely composed of left-sided horns 
Theseus had promised AEgeus that, if he returned success- 
ful, the black sail with which the fatal ship always put to 
sea 2 should be exchanged for a white one But he forgot 
his promise , and, when fiom the Acropolis at Athens 
AEgeus descued the black sail out at sea, he flung himself 
from the rock, and died Hence at the festival which 
commemorated the return of Theseus there was always 
weeping and lamentation Theseus now earned out a 
political revolution m Attica by abolishing the semi-mde- 
pendent powers of the separate townships and concen- 
trating those powers at Athens, and he instituted the 
festival of the Panatliensea, 3 as a symbol of the unity of 
the Attic race Further, according to a democratic tradi- 
tion, he abolished the monarchy, and substituted in its 
place a popular government , but, to obviate the evils of 
a pure democracy, he instituted the three classes or castes 
of the eupatnds (nobles), geomori (husbandmen), and 
demmrgi (aitisans) He also minted coins beaimg the 
figure of an ox He extended the territory of Attica as 
far as the isthmus of Corinth 

He was the first to celebrate in their full pomp the 
Isthmian games in honour of Poseidon , for the games 
previously instituted by Hercules m honour of Melicertes 
had been celebrated by night, and had partaken of the 
nature of mystenes rather than of a festival Of Theseus’s 
adventuies with the Amazons theie were different accounts 
Accoidmg to some, he sailed with Hercules to the Euxme, 
and there won the Amazon Antiope as the meed of 
valour , others said that he sailed on his own account, and 
captuied Anfciope by stratagem Thereafter the Amazons 
attacked Athens Antiope fell fighting on the side of 
Theseus, and her tomb was pointed out on the south side 
of the acropolis By Antiope Theseus had a son, Hippo- 
lytus. On the death of Antiope, Theseus married Phaedra 
She fell m love with her stepson Hippolytus, who, resist- 
ing her advances, was accused by her to Theseus of having 
attempted her virtue Theseus m a rage imprecated on 
his son the wrath of Poseidon His prayer was answered * 
as Hippolytus was driving beside the sea, a bull issuing 
from the waves terrified his horses, and he was thrown 
and killed This tragic story is the subject of one of 
the extant plays of Euripides 

The famous friendship between Theseus and Pirithous, 
king of the Lapiths, originated thus Hearing of the 

1 The Ostiaks of Sibena have an elaboiate crane clance, m which, 
the dancers are dressed up with skins and the heads of cranes 
(Pallas, Raise durch verschiedene JProvmzev, des russischen Reichs, m. 
65) 

8 So, too, the ship that sailed annually fiom Thessaly to Troy 
with ofFeiings to the shade of Achilles put to sea with sable sails 
(Pkilostratus, Heroica, xx 25) The ship that was to "bring Iseult 
to the moitally wounded Tristram was to hoist a white sail if she was 
on hoard, a black sail if she was not The "black sails recur m the 
modem Greek version of the tale of Theseus Compare Asiatick 
Researches , ix 97. 

3 Besides the Panathensea, Theseus is said to have instituted the 
festival of the Synoilcia or Metoilaa "Wachsmuth ingeniously sup- 
poses that the latter festival commemorated the local union m a single 
city of the separate settlements on the Acropolis and its immediate 
neighbourhood, while the Panathensea commemorated the political 
union of the whole of Attica (C. Wachsmuth, Die Stadt Athen im 
Alter thum, p 453 sq.). 
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strength, and courage of Theseus, Pmthous desired to put 
them to the test Accordingly he drove away from Marathon 
some cows which belonged to Theseus The latter pursued, 
hut, when he came up with the robber, the two heroes were 
so filled with admiration of each other that they swore 
brotherhood At the marriage of Pinthous to Hippodamia 
(or Deidamia) a fight broke out between the Lapiths and 
Centaurs, m which the Lapiths, assisted by Theseus, were 
victorious, and drove the Centaurs out of the country. 
Theseus and Pinthous now carried off Helen from Sparta, 
and when they drew lots for her she fell to the lot of 
Theseus, who took her to Aplndnse, and left her m 
charge of his mother iEthra and his friend Aplndnus 
He now descended to the lower world with. Pinthous, to 
help his friend to carry off Pioserpme But the two were 
caught, and confined m Hades till Hercules came and 
released Theseus Meantime Castor and Pollux had 
captured Aphidnie, and earned off their sister Helen and 
HCthra When Theseus returned to Athens, he found that 
a sedition had been stirred up by Menestheus, a descendant 
of Erechtheus, one of the old kings of Athens Bailing to 
quell the outbreak, Theseus m despair sent his children to 
Euboea, and, after solemnly cursing the Athenians, sailed 
away to the island of Scyrus, where he had ancestral 
estates But Lycomedes, king of Scyrus, took him up to 
a high place, and cast him into the sea, that he died. 
Others said that he fell of himself over the cliff as he was 
taking his evening walk Menestheus reigned at Athens, 
but, when he died before Troy, the sons of Theseus recovered 
the kingdom. Long afterwards, at the battle of Marathon 
(490 bo), many of the Athenians thought they saw the 
phantom of Theseus, in full armour, charging at their head 
against the Persians When the Persian war was over, 
the Delphic oracle bade the Athenians fetch the bones of 
Theseus from Scyrus, and lay them m Attic earth. It fell 
to Cimon’s lot m 469 b.o to discover the hero’s grave at 
Scyrus, and bring back his bones to Athens They were 
deposited m the heart of Athens, and henceforth escaped 
slaves and all persons m peril sought and found sanctuary 
at the grave of him who in his life had been a champion 
of the oppressed His chief festival was on the 8th of 
the month. Pyanepsion (October 21st), but the 8th day 
of every month was also sacred to him 

Whatever we may tlimk of the historical reality of Theseus, his 
legend seems to contain recollections of historical events, e g , the 
(rvvouacr/j.6s : whethei by this we understand the political central- 
ization of Attica at Athens oi a local union of previously sepaiate 
settlements on the site of Athens The buth of Theseus at 
Trcezen points to the immigration of an Ionian family oi tribe 
from the south With this agrees the legend of the contest 
between Athene and Poseidon for supiemacy on the acropolis of 
Athens, for Theseus is intimately connected with Poseidon, the 
great Ionian god iEgeus, the father of Theseus, has been iden- 
tified by some modem scholais with Poseidon. 

The Athenian festival m October, popularly supposed to com- 
memorate the leturn of Theseus from Giete, is mteiestmg, as 
some of its features are identical with those of harvest-festivals 
still observed m the north of Europe Thus the eiresione, a 
branch of olive wreathed with wool and decked with fruits, bread, 
&c , which was carried in procession and hung over the door of the 
house, where it was kept for a year, is the JErntemai (Harvest-may) 
of Germany. 1 

The well-preserved Pone temple to the north of the aciopolis at 
Athens, commonly known as the Theseum, was long supposed to 
be the sanctuary m which the bones of Theseus reposed. But 
archieologists ai e now much divided on this question. It is agreed, 
however, that the temple is of the 5th century B c , and that the date 
of its construction cannot differ widely from that of the Parthenon 2 
There weio several (according to Philochorus, four) temples or 
shrines of Theseus at Athens Milchhofer thinks he has found 
one of them m the neighbourhood of Piraeus 8 

1 See W, Mannhaidt, Antike Wald • und Feld-Kulte, p 212 sq 

8 Tor the literature on the subject, see Milchhofer, in Baurueister's 
Een&maler das classtsch&n Alterthums, i p 170 

3 See Erlauternder Text to the Karten von Attilca (Berlin, 1881), l. 

p 37 sq. 


Our chief authority for the legend of Theseus is the life hy Plutarch, -which, 
is a compilation fiom eaiher w liters G Gilbert, who has investigated the 
sornces fiom which Plutarch diew for his life of Theseus, heheves that his chief 
authority was the AUhta of Ister, and that Ister mamly followed Philochorns 
See Philologus, nun , 1S74, p 4G sq 

There is a modern Greek folk-tale which preserves some features of the legend 
of Tlieseus and the Minotaur, but for the Minotaur has been substituted a seven- 
headed snake See Bernaid. Schmidt, Gneclascho Mahrchm, Sagen, und Yolks - 
heder, p 118 sq (J G PE) 

THESMOPHOB.IA, an ancient Greek festival, cele- 
biated by women only m honour of Demeter ©w/xoc^opos. 
At Athens, Abdera, and perhaps Sparta, it lasted three 
days At Athens the festival took place on the 11th, 
I2th, and 13th of the month Pyanepsion (24th, 25th, 
and 26th October), the first day being called Anodos 
(ascent), or, according to others, Kathodes (descent), the 
second Nesteia (fast), and the third Kalligeneia (fair- 
born) 4 If to these days we add the Thesmophoria, which 
were celebrated on the 10th at Halimns, a township on 
the coast near Athens, the festival lasted four days 5 If 
further we add the festival of the Sterna, which took place 
on the 9th, the whole festival lasted five days 6 The 
Sterna are said by Photius to have celebrated the return 
of Demeter from the lower world (Anodos), and the women 
railed at each other by night 7 The Thesmophoria at 
Halimns seem to have included dances on the beach. 8 
The great feature of the next day (the Anodos) is gene- 
rally assumed to have been a procession from Halimus to 
Athens, but this assumption seems to rest entnely on an 
interpretation of the name Anodos, and it loses all pro- 
bability when we observe that the day was by others called 
Kathodes. 9 Probably both names referred to the descent 
of Demeter or Proserpine to the nether world, and her 
ascent from it 10 The next day, N esteia, was a day of 
sorrow, the women sitting on the ground and fasting 11 
As to what took place on the Kalligeneia we have no 
information. Nor can we define the time or nature of the 
secret ceremony called the “ pursuit,” or the “ Chalcidian 
pursuit,” and the sacrifice called the “penalty ” 12 

During the Thesmophoria (and for nine days previously, 
if Ovid, Met., x 434, is right, and refers to the Thesmo- 
phoria) the women abstained from intercourse with their 

4 Schol on Aristopli , ThesmopJiO? tazusae, 80 and 585, Diog Laer , 
ix 43 , Hesyclnus, s v. rptfifiepos (the reading here is uncertain) 
and dvoSos, Alcipluon, m 39, Athensens, 307/ Plutaich ( Vit 
Demosth , 30) states that the Nesteia took place on the 16th. of 
Pyanepsion, but m tins he stands alone 

6 Schol onAristoph , Thesm , 80, Photius, Lex , s.v &etTjuo<poplooy 
Tjpepai S' (where Naber should not have altered the MS. reading S' into 
tS'), Hesyclnus, s v rplrri ©ecrp-otpopluv. 

6 SclioL. on Aiistopli , Thesm ,834. 

7 Photius, Xeie , s v crr^via, cf. Apollodoius, l 5, 1 

8 Plut , Solon, 8, for this passage piobably refers to the Thesmo- 
phoria, the Cape Colias mentioned being near Halimus (see Erlauternder 
Text to the Karten von Attilca, u. Is#) The Thesmophorium. at 
Halimus is mentioned by Pattsanias (i 31, 1) 

0 Hesyclnus (s v dvcSos) and the Schol on Aust , Thesm , 585, 
suppose that the day was so called because the women ascended to 
the Thesmophonum, which (according to the scholiast) stood on a 
height But no ancient wntei mentions a procession fiom Halimus 
For the name Kathodos , see Schol , loo cit , Photius, Lex , s v 
<dearp.o(f>oplcov -rjfxdpat S' For the statement that at one part of the 
festival (commonly assumed, hy the writers who accept the statement, 
to be the Anodos) the women carried on their heads the “books of 
the law, 55 we have only the authority of the scholiast on Theocritus, 
iv 25, who displays his ignorance by descnbmg the women as virgins 
(see below), and saying that they went m procession to Eleusis The 
statement may therefore be dismissed as an etymological fiction. 
Aristophanes, Eccles . , 222, is no evidence for the book- carrying 

10 The Boeotian festival of Demeter, which was held at about the 
same time as the Athenian Thesmophoria, and at which the megara^ee 
below) were opened, is distinctly stated by Plutarch {D& Is et Osir , 
69) to have been a mourning for the descent (Kathodos) of Proserpine. 

11 Plut , Lem , 30 ; Id , De Is, et Osir , 69. 

12 Hesychms, s v Sitoy/aa, Suidas, s v x^hKiSutoy Slooypa , Hesy- 
chius, s v (qpia For flight and pursuit as parts of religious cere- 
monies, cf Plutarch, Qumt. Gfrseo , , 38; Id, Qumst, Rom,, 63, 
Id., L>e Z)ef. Orac , 15; iElian, IF at An , xa. 34, Pausanias, i 24, 4; 
Id., vm 53, 3, Diodorus, i 91 ; Lobeck, Aglaophamus, p. 676 ; Mar- 
quardt, Staatsverwaltung, 2d ed., in. 323. 
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husbands, and to fortify themselves strewed their beds 
with Agnus ccistns and other plants The women of 
Miletus strewed their beds with pme branches, and put 
fir-cones in the sanctuaries of Demeter 1 Whether un- 
married women were admitted to the festival seems doubt- 
ful , m Lucian’s time it would appear that they were 2 
The women of each deme (township) elected two married 
women of their number to preside over them at the 
festival , and every married man m the township who 
possessed property to the value of three talents had to 
provide a feast for the women on behalf of his wife 3 
During the festival the women seem to have been lodged 
by twos in tents or huts, probably erected within the sacred 
precincts of the Thesmophonum 4 They were not allowed 
to eat the seeds of the pomegranate or to wear garlands 
of flowers 5 Prisoners were released at the festival , 6 and 
during the Nesteia the law-courts were closed and the 
senate did not meet 7 Aristophanes’s play on the festival 
sheds little light on the mode of its celebration 

At Thebes Thesmophona were celebrated m summer 
on the acropolis (Cadmeia) ; at Eretria during the Thes- 
mophona the women cooked their meat, not at fires, but 
by the heat of the sun, and they did not invoke Kalli- 
geneia (which seems to mean that they did not celebrate 
the last day of the festival), at Syracuse, during the 
festival, cakes called mylloi, made of sesame and honey 
m the shape of pudenda midiebi ici, were handed round 8 
Agrigentum, Ephesus, and Dryme, m Phocis, had also 
their Thesmophona 9 

The above was nearly all that was known about the Thesmo- 
nhoria down to 1870 In that year E Rohde published m the 
Jlheinisches Museum (IT. F 25, p 548 sq ) a sckolion on Lucian 
{Dial Met etr , n 1), which he discovered m the Vatican MS 
Palatmus 73, and which furnishes some curious details about the 
Thesmophona It also explains two obscure and coir upt passages 
of Clemens Alexandnnus and Pausanias, the tiue meaning of which, 
had been divined by Lobeek {Aglaophamus, p 8 28 sq ) The sub- 
stance of the scholion is this. When Pioserpme was carried off 
by Pluto, a swineherd called Eubuleus was herding his swine at 
the spot, and his herd was engulfed in the chasm down which 
Pluto had vanished with Proseipme Accordingly at the Thesmo- 
phoria it was customaiy, m memory of Eubuleus, to fling pigs into 
the “chasms of Demeter and Proserpine” (These “chasms ” 
may hare been natural caverns or perhaps vaults The scholiast 
speaks of them also as adyta and megara. 10 ) In these chasms or 
adyta there were supposed to be seipents, which guarded the adyta 
and consumed most of the flesh of the pigs that ueie thiown 

1 iEhan, uY at An , ix 26 , Schol on Theoci , iv 25 , Hesychius, 
s v Kvecopov , Pliny, JV 21 , 24, 69, Dioscondes, : 135 (134, ed 
Sprengel), Schol on Nicander, Ther , 70 so , Galen, xi, 808, ed 
Kuhn , Steph. Byz , s v M Ikt\tos 

2 Lucian, Dial Meretr , n. 1. On the other hand, we read in Strabo 
( 1 . 3, 20) of virgins at Alp onus ascending a tower as spectators (kcit& 
deav) of the Thesmophona, which would seem to imply that they did 
not participate in it 

3 Is ecus, De Chroms Her eel., 19 , Id , De Pyrrhi Hered , 80 

4 Anstoph., Tkesm , 624, 658, with the Schol ad ll As to the 
custom of camping out at festivals, Plutarch {Qusest Convvo , iv. 6, 2) 
compares the Jewish Feast of Tabernacles with the Greek Dionysia, 
from which we may perhaps infer that the worshippers camped out at 
the Dionysia Cp Gumilla, Hvsiovre de VOrenogue , l p 256 sq 

e Clem Alex , Proto ep , 19 , Schol on Sophocles, (Ed Col , 681 

a Mareellinus on Heimogenes, m Rhetor es Grseci, ed. Walz, iv. 462 , 
Sopater, ibid. , vm 67 

7 Aristoph , Thesm , 80 The word rplrn seems to mean the 
Nesteia, as the Schol ad l. takes it That the “middle day” was 
the Nesteia we know from. Athenseus, 307/. 

8 Xenophon, Mellen , v 2, 29, Plutarch, Qusest. Gr., 31, Athea- 
aens, 647« 

9 Polyoenus, v. 3, 1, Herodotus, vi 16, Pausanias, x 33, 12 

10 Mr C T Newton discovered m the sanctuary of Demeter and the 

Infernal Deities at Cnidus a chamber which, may have been one of the 

megara referred to by the scholiast It contained bones of pig 3 and 
marble figures of pigs The chamber was not, however, originally 

subterranean. See Newton’s Discoveries at Halicarnassus, dec , u 
p. 383 sq. , Id , Travels and Discoveries m the Levant, u p. 180 sq. 
According to Porphyry (De Andro Afyinpharum, 6) the Infernal 
Deities had megara, as the Olympian had temples, and the sacrificial 
pita of the former corresponded to the altars of the latter. 
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m The decayed remains of the flesh were afterwards fetched 
by women called “drawers” ( antletnai ), who, after observing 
rules of ceremonial purity for three days, descended into the 
caverns, and, frightening away the serpents by clapping their 
hands, brought up the remains and placed them on the altars 11 
Whoever got a portion of this decayed flesh and sow ed it with the 
seed m the ground w as supposed thereby to seeme a good crop 12 
The rest of the scholion is obscuie, and perhaps coil upt, but the 
following seems to be the sense The ceremony above described 
was called the anetophoria, and was supposed to exeicise the same 
quickening and fertilizing influence on men as on fields Further, 
along with the pigs, sacred cakes made of dough, iu the shape of 
serpents and of phalli, were cast into the caverns, to symbolize 
the pioduetivity of the eaitli and of man. Blanches of pmes 
were thrown in 13 for a similar reason 

The custom descubed in this important scholion is clearly the 
same as that xefened to by Clemens Alexandnnus ( Protrcp , § 17) 
and Pansamas (ix 8, 1) Fiom the latter we learn that the pigs 
were sucking pigs, and fiom the foimcr (if we adopt Lobeck’s 
emendation /xeydipois rras for p^yaptCovres) that they were thrown 
m alive From Pausanias we may fuither perhaps infer (though 
the passage is corrupt) that the remains of the pigs thrown down 
m one year weie not fetched up till the same time next year (cp. 
Paus , x 32, 14) The question lemams, At what point of the 
Thesmophona did the ceremony desenbed by the scholiast on 
Lucian take place 2 Rohde thinks that it formed part of the cere- 
monies at Halimus, his chief giound being that Clemens {Protrcp , 
34) and Arnobius (v 28) mention phalli in connexion with the 
“ mystenes at Halunus ” , but it is not certain that these mysteries 
weie the Thesmophona. The legend of Eubuleus seems to show 
that the ceremony commemoiated the descent of Proserpine to 
the nether woild, and, if we aie right m oui intei pretation of ths 
name Kathodos as applied to the first day of the Thesmophona 
propei, the ceiemony described would naturally fall on that day 
Further, if our interpretation of Pausanias is correct, the same 
day must have witnessed the descent of the living pigs and the 
ascent of the rotten pork of the pievious year Hence the day 
might be indifferently styled Kathodos or Anodos (“descent” or 
“ascent ”) , and so m fact it was 

It is usual to interpret Thesmophorus “lawgivei” and Thasmo- 
pliona tf the feast of the lawgivei ” But the Greek foi “lawgiver ” 
is not Tliesmophoius but Thesmothetes (or Nomothetes, when 
nomos displaced thesmos in the sense of “law”) If we compare 
such names of festivals as Oschophoxia, Lampadephona, Hydro- 
phona, Scirophona (“the canymgs of grapes, of torches, of water, 
of nmbi ellas”) with the corresponding Oschophorus, Lampade- 
phorus, Hydioplioras, also Thallophorus and Kanephoius, we can 
scaicely help concluding that Thesmophona must ongmally have 
meant m the liteial and physical sensB the cairying of the thesmoi , 
and Tliesmophoius the person who so earned them, and, m view 
of the ceremony disclosed by the scholiast on Lucian (compared 
with the analogous oeiemony observed by the Arrephoroi at 
Athens), we are strongly tempted to suppose that the women whom 
he calls Antletnai may have been also known, atone time oi other, 
as Thesmophoioi, and that the thesmoi, weie the sacra which they 
earned and deposited on the altar The word would then be used 
in its literal sense, “that which is set down ” How the name: 
Thesmophorus should have been tiansfeired to the goddess from, 
hei mimsteis is of course a difficulty, which is hardly disposed of 
by pointing to the epithets Amallophorus (“sheaf-bearing”) and 
Melopliorus (“apple-bearing”), which were applied to men as well 
as to the goddess 

As to the origin of the Thesmophona, Herodotus (n 171) asserts 
that they weie introduced into Greece from Egypt by the daughters 
of Danaus, while, according to Plutarch ( Fragments , p 55, ed 
Dubner), the feast was introduced into Athens by Orpheus the 
Odrysian From, these statements we can only infer the similarity 
of the Thesmophona to the Orphic rites and to the Egyptian repre- 
sentation of the sufferings of Osms, m connexion with which. 
Plutarch mentions them The Thesmophona v ould thus form one 
of that class of rites, widely spread m “Western Asia and in Europe, 
m which the mam feature appears to he a lamentation for the annual 
decay of vegetation oi a rejoicing at its revival This seems to 
have been the root, e g , of the lamentations for Adonis and Attis. 
See W Mannhaidt, AntiTce Wald- und Feld-Kulte, p 264 sq. 

11 Compare the functions of the two Anephoroi at Athens (Paus , 
i, 27, 3) For serpents m connexion with Demeter, compare Strabo* 
ix 1, 9 

12 This, as Mr Andrew Lang has pointed out, resembles the Khond 
custom of burying the flesh of the human victim m the fields to 
fertilize them The human victim was with the Khonds, like the pig 
with the Greeks, a sacufice to the Earth goddess See W. Macpher- 
son, Memorials of Service m India, p. 129. 

13 Reading ip.fi&Wavcri, with Rohde, for Xapfidvovaru Compare the- 
custom of Miletus supra. The pine-tree played an important pait m 
the worship of Cybele. Op. Marquardt, Staatsverwaltung, m. 371 
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On the Thesmophoua, see Menrsius, Gtsecia Feriata , p 151 sq , L Preller, 
Demeter und Persephone , p 335 s# , Id , Griech Myth , [3], i 639 sq , Futsche’s 
ed of the Thesmophonazusm , p 577 sq , Aug Mommsen, Heortologie , p 287 
sq , Rhetmsches Museum, x\t (1S70), p 54S , Gazette Archeologique, 1880, p 17 , 
Mr Andrew Lang, m Nineteenth Century, April 18S7 (J G FE) 

THESPLE, an ancient Greek city of Boeotia It 
stood on level ground commanded by tke low range of 
bills which runs eastwaid from the foot of Mount Helicon 
to Thebes. In the Persian invasion the Thespian con- 
tingent of 700 men voluntarily stayed with the Spartans 
at Thermopylae, and shared their fate For its resistance 
to the Persians, the city was burned by Xerxes (480 bc) 
Nevertheless, m the next year 1800 Thespians shared m 
the great victory of Platma At the battle of Delium 
(424) the flower of the Thespians fell fighting against 
Athens on the side o± Thebes, and m the following year 
the jealous Thebans availed theiliselves of the weakness 
of their gallant confederate to pull down the walls of 
Thespiae. The walls were restored by the Spartans under 
Agesilaus m 378, but were again destroyed by the The- 
bans, apparently before the battle of Leuctia (371) 1 
After the battle the Thespians, who had taken no part 
m it, withdiew to a strong place, Ceressus, from which, 
however, they were expelled by the Thebans In 343 
the city was not yet restoied , but it must have been sub- 
sequently, for it is mentioned m the Roman wars 

In the 2d centuiy Pausaiuas mentions that Thespue contained 
a theatre, a market-place (agora), and sanctuaries of Aphrodite, 
the Muses, and Hercules Love (Eios) was the deity most vener- 
ated by the Thespians , they possessed a veiy ancient image of 
him m the shape of an unhewn block of stone The maihle statue 
of Love by Praxiteles was the great sight at Thespife, aud drew 
crowds to the place It was earned oft to Rome by Caligula, re- 
stoied by Claudius, aud again earned off by Nero There was 
also a bronze statue of Love by Lysippus Fiom an inscription 
we learn that one of the deities woi shipped was Demeter Acliea, 
the “ Mater Doloiosa ” The Thespians also woi shipped the Muses, 
and celehiated a festival m their lionom m the sacied giove on 
Mount Helicon Remains of wliat was probably the ancient 
citadel are still to he seen, consisting of an oblong oi oval line of 
fortification, solidly aud regularly built The adjacent ground to 
the east and south is covered with foundations, bearing witness to 
the extent of the ancient city The neighbouring village Eremo- 
kastro, on higher ground, was thought by Ulnelis to be probably 
the site of the ancient Ceressus In 1882 there were discoveied, 
about 1200 yards east of Eremokastio, on the road to Arkopocli 
(Leuctra), the remains of a polyandnon, including a colossal stone 
lion The tomb dates from the 5th century b c , and is probably 
that of the Thespians who fell at Plat<sa, for those who fell at 
Tliennopylse weie buried on the field 

See Lealce, T> avels tn Noi them Greece, u 479 sq , Dochvell, Tow through 
Greece, i 253, Bursian, ffeogi von G> lechenlancl, 1 237 sq , Ulnchs, Reisen u 
Noi schungen m Gi lechenland, u 84 sq , MittJieil, d deutsch archaol Jnst m 
Athen, 1879, pp 190 sq , 273 sq , UpaKrixa rqs eu ’Afljjj'ai? A.pxaio\oyucrjs 
eraiptas, 1882, pp 65—74 

THESSALONIANS, Epistles to the. Tbessalonica, 
now Salohioa ( q.v ), was in. the time of the Romans the 
most important town of Macedonia In consequence of 
its advantageous situation, on a good harbour and on 
the Via Egnatia, the great trade road which connected the 
Adriatic with the Hellespont, the town had surpassed the 
old capital Fella, and had indeed become one of the chief 
commercial centres of the ancient world. Since the Roman 
conquest the seat of the Romau provincial government 
had been here Here, as in Corinth, the conditions were 
favourable for the reception of Christianity. The popula- 
tion was not purely Greek, but cosmopolitan, a mixture of 
divers nationalities. Such a population is always more 
susceptible to religious novelties for good and for evil 
than one of old, firmly established national growth The 
apostle Paul experienced this to his great joy and satis- 
faction here also, as he for the first time set foot on the 

1 Xenophon (Hellen , vi. 3 1 and 5) and Diodorus (xv 46) speak of 
The spite as if it had been destroyed and its inhabitants driven away 
before the battle of Leuctia , but, as the Thespian troops were present 
with the Thebans immediately before the battle (Paus , ix. 13, 8), it 
would seem that only the walls, not the city itself, had been previously 
destroyed. See Grote, H%st. of Greece, ix p. 379. 
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shores of Europe with the message of Jesus Christ It 
was about the year 52 or 53 that he, on his arrival 
from Philippi, preached the gospel of Christ m the rich 
merchant city As m other places, he began with the 
Jews There was a Jewish congregation at Thessalonica, 
as at all the great ports and trading centres of the Medi- 
terranean, with their own synagogue and regular service 
For three Sabbaths Paul stood up m the synagogue, prov- 
ing by tbe Scriptures that Jesus was the promised and 
expected Messiah (Acts xvn 1-3) He had not much 
success with the Jews, hut this was more than compen- 
sated by the number of “ devout Greeks ” (te } Gentiles 
who already had some connexion with Judaism) whom he 
won to a belief m Christ He found hearing especially 
with the chief women (Acts xvm 4) But Paul had also 
converted a not smaller number of leal heathens. Indeed, 
they must have constituted the majority of the Christian 
church there formed, for m his first epistle he says quite 
generally that his readers, m consequence of his preaching, 
had turned from idols to the one true God (1 Thess. i. 9). 

Paul’s stay in Thessalonica was short The plots of the 
Jews soon obliged him to leave the town, and he betook 
himself to Bercea (Acts xvn 10), thence to Athens (Acts 
( xvn 15), and finally to Corinth (Acts xvm 1) The two 
epistles were written to the church of Thessalonica during 
a stay of a year and a half m Cormth (Acts xvhi. 11), 
about 53—54, not before this m Athens, as is asserted m 
the subscription of both epistles m the Codex Alexandnnus 
and other MSS For when Paul wrote the first epistle 
some time had elapsed since the formation of the church : 
some members weie already dead (1 Thess iv 13), and 
Paul had worked for some time, not only in Macedonia, 
but also m Ackaia (l. 7, 8) On the other hand, the church 
appears to be comparatively young, the conversions are 
still spoken of everywhere m Macedonia and Achaia (i 9). 
All this points to the conclusion that the first epistle was 
written m Cormth, and this is confirmed by the opening 
salutation (i 1), in. which Silvanus (Silas) and Timotheus 
are named as joint authors, for they were in Corinth with 
Paul (Acts xvui 5) 

The first epistle gives us a very clear picture of the 
disposition and state of such a young church, composed 
of formei heathens. They had received with enthusiasm 
the gospel of Jesus Christ, the Rrmger of salvation, the 
Saviour m the approaching day of judgment (l 9, 10). 
But the realization of this salvation is now awaited with 
impatience, and a sense of disappointment is experienced 
because some members of the church have died without 
having seen the advent of the Lord (iv. 13) At the 
same time many there are still living m gross heathen 
sms and vices (iv 1-8) Paul had sent back Timotheus 
from Athens to Thessalonica in order to advise the young 
inexperienced church, and to obtain news concerning it 
(m. 1-5). He has just returned to Paul (m. 6), and the 
information received through this source is the occasion 
of the first epistle, 2 designed to supply the place of 
Paul’s personal presence and bring new exhortation and 
instruction from the apostle to the young church, which 
still much needed guidance 

We have no information concerning the effect of this 
letter. It is conceivable, however, that the church re- 
quired yet further advice and direction from the apostle, 
and so far it is not remarkable that Paul saw the need for 
a second similar letter of teaching and exhortation This 
second epistle also, if it is genuine, was written during 
Paul’s stay of a year and a half at Corinth, very soon after 

3 According to Acts xvn 14-15 and xvm 5, Silas and Timotheus 
had remained behind m Beroea, and first met Paul again m Cormth 
But according to 1 Thess m 1-5 it must he understood that Timotheus 
was in Athens with Paul, and had been sent thence to Thessalonica. 

XXIII. — 38 
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the first. For it also is written in the conjoined names of 
Silvanus and Tnnotheus, who were still with Paul, while 
we must understand from Acts xvm 18 that after Paul’s 
departure from Corinth they ceased to be his companions 
The occasion of this epistle seems especially to have arisen 
from the circumstance that the church had been put into 
fear and anxiety about the advent of Christ, perhaps by a 
pretended letter from Paul Two passages point to the 
existence of such a thing m 11 2, Paul says that the 
church shall not let itself he alarmed “ by word or by letter 
as from us ” (ie, nominally coming from us), and mm 17 
again Paul lays emphasis on his signature by his own- 
hand as the token (of genuineness) to be noticed m each 
letter In any case the chief aim of the epistle is to tran- 
quillize the church concerning the advent of Christ, which 
is not yet immediately imminent He particularly exhorts 
them not to let themselves he shaken m mind, as that the 
day of Christ is at hand (u 1, 2) Por before this day 
comes the £{ man of sm ” must first appear, who seats 
himself m the temple of God, and gives himself out for 
God (u 3-5). And he too is for the present kept back by 
another power (n 6, 7) Only when the latter is taken 
out of the way shall “that wicked ” be revealed, and the 
great falling away shall follow (n 8-12) 

The genuineness of the two epistles has not remained 
unquestioned by the newer criticism Baur declared him- 
self against the genuineness of both epistles, 1 and he is 
followed by Van der Ties 2 and several others 3 But in 
general the predominant opinion of impartial criticism at 
present is that the genuineness of the first epistle is 
certain, while that of the second must be given up. 

This is the opinion, of Hilgenfeld ( Z f ions Theol , 1862, p 
225-264, 1866, p 295-301, 1869, p 441 sq , 1870, p 244 sq ), 
Van hlanen. ( OnderzoeL naar de eckthcid mn JPauhcs tueeden bucf 
aan de Thessalomce'tisen, Utrecht, 1865), S Davidson (Introd to 
the New Testament, 2d ed , 1882, l 4-16, 336-351), "Weizsacker 
{Das apostohsche Zeitaltei , 1886, p 249-261), and Holtzmann 
also leans to the same view, without, however, definitely commit- 
ting himself {Eml m d N T , 2d ed , 1886, p 233-241) The 
genuineness of the first epistle is vindicated by Lipsius ( Theol St 
u Kr , 1854, p 905-934), Von Soden {zbicl , 1885, p 263-310), 
and Paul Schmidt [Der erste Thessalonichcrhief neu eildart, Beilin, 
1885), while, on the other hand, Kern ( Tubing Zeitschr f Theol , 
1839, li 145-214) and Bahnsen ( Jahrb fur prot Theol , 1880, 
p. 681-705) attack that of the second G-rimm ( Theol St u Kr , 
1850, p 753-816) and Westrik {De echtheid van den tweedenlucf 
aati de Thessalomcensen, Utrecht, 1879) have entered the lists for 
the genuineness of both epistles 

The final decision of the newer criticism is justified by 
the evidence. No real difficulties can be brought agamst 
the genuineness of the first epistle, but they certainly can 
against that of the second When Baur finds that the 
epistles lack the characteristic Pauline ideas, he is only so 
far right that the doctime of justification by faith is not 
dealt with, for which, however, no occasion arises It has 
been asserted that there are traces of imitation of the 
epistles to the Corinthians, but the points of resemblance 
are’not such as to justify this conclusion The connexion 
of the passage in 1 Thess n. 16 (the wrath of God is 
already come upon the Jews) with the destruction of 
Jerusalem rests on an arbitrary, nay false, interpretation. 
And it cannot be maintained! on impartial examination 
that m 1 Thess n 14, 15, the Jewish churches of Palestine 
are set forth m a way unlike Paul, as an example for the 
heathen churches 

The objections to the second epistle are much weightier, 
though here also not all the arguments adduced by hostile 

1 Paulus der Apostel Jem Chnsti , 1845, and Theologisehe Jalvr- 
biiah&r, 1855, p 141-168, repimted m 2ded, of EauZus, u 841-369. 

2 De beide bneven aan de Thessalonicensen , Leyden, 1865 

8 Holsten also (Jahrb f prot Theol , 1877, p 731 sq ) and Steck 
{Jahrb. f, prot. Theol., 1883, p. 509-524) dispute the genuineness 
of the first epistle, presupposing the spuriousness of the second. 


critics are valid It has been often said that the author, 
like the author of the Apocalypse, regards Nero as the 
Antichrist, expecting him to reappear as the arch-enemy 
of Christ. Bub this interpretation of the short statement 
of our epistle cannot be proved The assumption that 
before the dawn of salvation godlessness would reach its 
height, through the appearance of an arch-enemy of God 
and His church is, so to speak, a dogmatic postulate which 
rests on the prophecies of Daniel and other prophets of the 
Old Testament And, m so far as the picture of this arch- 
enemy is endowed with historical features, they can quite 
as well have been drawn from Caligula as from Nero 
For Caligula had already laid claim to the honours of a 
god, and because of this appeared to the Jews to be the 
embodiment of godlessness The assumption of such an 
Antichrist would not be sti iking in Paul Even if it 
is correct (as is geneially and with reason taken for 
granted) that by the hindrance which keeps back the 
appearance of Antichrist (2 Thess u 6, 7) the established 
might of the Boman emperor and empire is to be under- 
stood, this view would be quite m keeping with Paul’s 
views about the Boman dominion (Rom xm. 1-7) Yet 
it must be conceded that the statements on this head 
create real difficulty, if we compare them with those of the 
fust epistle, m which all stress is laid on the fact that the 
day of the Lord comes as a thief m the night, and that 
man must be prepared for it at any moment (1 Thess v 
1-11) In the second epistle it is pointed out with equal 
emphasis that the day of the Lord is not immediately 
imminent, and that certain events must come first (2 
Thess n 1-10) It is certainly very striking that Paul, 
so soon after the admonitions of the first kind, should 
have given the quieting assurances of the second. And 
2 Thess u 2 and in. 7 can hardly be explained except by 
the supposition that the readers had been thrown into 
alarm by a pretended epistle from Paul Could this have 
been daied m that early time, almost under the eyes of 
the apostle ? Finally, it is not to be denied that the style 
of the second epistle is different from that of the first, and 
that the contents often appear a mere imitation, except m 
the eschatological passages on account of which it was 
written. It must therefore be admitted that weighty if 
not conclusive considerations have been produced against 
its genuineness (e. s # .) 

THESSALONICA. gee Salonica. 

THESSALY is the district of northern Greece which See vol 
intervenes between Macedonia and the more purely X1 Plates 
Hellenic countries towards the south, and between the * and \ 
upland region of Epirus and the AEgean Sea It forms an * ol 
irregular square, extending for about sixty miles m each pi. ni. 
direction, and this area, which is for the most part level, 
is enclosed by well-marked boundaries — by the Cambunian 
Mountains on the north, and by Othrys on the south, 
while on its western side runs the massive chain of Pmclus, 
which is the backbone of this part of Greece, and towards 
the east Ossa and Pelion stand in a continuous line j at 
the north-eastern angle Olympus rises, and is the keystone 
of the whole mountain system. The elevation of some of 
the summits in these ranges is considerable, for three of 
the peaks of Pmdus are over 5000 feet, and Olympus, 

Ossa, and Pelion reach respectively the height of 9754, 

6407, and 5310 feet The country that is contained 
within these limits is drained by a single river, the 
Peneius, which, together with the water of its numerous 
confluents, passes into the sea through the Yale of Tempe. 

This place, which the Greeks were accustomed to associate 
with rural delights, is a chasm, cloven m the rocks, as the 
fable tells us, by the trideut of Poseidon, between Olympus 
and Ossa , but though it possesses every element of the 
sublime, yet its features are soft and beautiful, from the 
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broad winding river, tlie luxuriant vegetation, and the 
glades that at intervals open out at the foot of the cliffs 
It is about four miles and a half long, and towards the 
middle of the pass, where the rocks are highest, the pre- 
cipices m the direction of Olympus fall so steeply as to 
bar the passage on that side , but those which descend 
from Ossa are the loftiest, for they rise m many places not 
less than 1500 feet from the valley Owing to the length 
and narrowness of the ravine, it was a position easily 
defended, but still it offered a practicable entrance to an 
invading force, m consequence of which a number of 
castles were built at different times at the strongest 
points. On the north side of Thessaly there was an im- 
portant pass from Petra in Plena by the western side of 
Olympus, debouching on the plain northward of Larissa , 
it was by this that Xerxes entered, and we learn from 
Herodotus (vii 173) that, when the Greeks discovered the 
existence of this passage, they gave up all thoughts of 
defending Tempe On the side of Epirus the mam line 
of communication passed over that part of Pmdus which 
was called Mount Lacmon, and descended the upper valley 
of the Peneius to AEgimum in the north-west angle of 
Thessaly, near which place now stand the extraordinary 
monasteries of Meteora This was the route by which 
Julius Csesar arrived before the battle of Pharsalia 
Another pass through the Pmdus chain was that of 
Gomphi, farther south, by means of which there was com- 
munication with the Ambracian Gulf. The great southern 
pass was that of Ccela, which crosses Mount Othrys nearly 
opposite Thermopylae These Thessalian passes were of 
the utmost importance to southern Greece, as commanding 
the approaches to that part of the country 

Though Thessaly is the most level district of Greece, it 
does not present a uniform unbroken surface, but is com- 
posed of a number of sections which open out into one 
another, divided by ranges of hills The principal of these 
were called Uppei and Lower Thessaly, the former com- 
prising the western and south-western part, which con- 
tains the higher course of the Peneius and all those of its 
tributaries that flow from the south — the Empeus, the 
Apidanus, the Onochonus, and the Pamisus ; while the 
latter, which reaches eastward to the foot of Ossa and 
Pelion, is inundated m parts at certain seasons of the year 
by the Peneius, the flood-water from which forms the lake 
Nessonis, and, when that is full, escapes again and pours 
itself into the Lake of Beebe The chief city of the latter 
of these districts was Larissa , and the two were separated 
from one another by a long spur, which runs southwards 
from the Cambunian Mountains on the western side of 
that city. Again, when Thessaly is entered from the 
south by the pass of Coela, another plain, containing a 
small lake, which was formerly called Xymas, intervenes, 
and a line of low hills has to be crossed before the town of 
Thaumaci is reached, which from its commanding position 
overlooks the whole of the upper plain The view from 
this point has been described by Livy in the following 
remarkable passage — "When the traveller, in passing 
through the rugged districts of Thessaly, where the roads 
are entangled m the windings of the valleys, arrives at this 
city, on a sudden an immense level expanse, resembling 
a vast sea, is outspread before him m such a manner 
that the eye cannot easily reach the limit of the plains 
extended beneath ” (xxxii 4) To the north-eastwards of 
this, where a portion of the great plain begins to run up 
into the mountains, the Plain of Pharsalia is formed, which 
is intersected by the river Empeus ; and still farther in 
the same direction is the scene of another great battle, 
Cynoscephalge Thessaly was further subdivided into four 
districts, of which Pelasgiotis embraced the lower plain, of 
the Peneius, and Hestiseotis and Thessaliotis respectively 
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the northern and the southern portions of the upper plain , 
while the fourth, Phthiotis, which lies towards the south- 
east, was geographically distinct from the rest of the 
country, being separated from it by a watershed The 
determining feature of this is the Pagasseus Sinus (Gulf 
of Yolo), a landlocked "basin, extending from Pagasae at 
its head to Aphetae at its narrow outlet, where the chain 
of Pelion, turning at right angles to its axis at the end of 
Magnesia, throws out a projecting line of broken ridges, 
while on the opposite side rise the heights of Othrys. In 
the heroic age this district -was of great importance. It 
was the birthplace of Greek navigation, for this seems to 
be implied m the story of the Aigonauts, who started from 
this neighbourhood m quest of the golden fleece. Prom 
it the great Achilles came, and, according to Thucydides 
(i 3), it was the early home of the Hellenic race. The site 
of Iolcus, the centre of so many poetic legends, is at no 
great distance from the modern Yolo Near that town 
also, at a later period, the city of Demetnas was founded by 
Demetrius Poliorcetes, who called it one of the three fetters 
of Greece, Chalcis and Corinth being the other two 

The history of Thessaly is closely connected with its geography 
The fei tility of the land offered a temptation to unadeis, and was 
thus the pumary cause of the eaily migrations It was this 
motive which fiist induced the Thessalians to leave their home in 
Epirus and descend into this distuct, and fiom this movement 
aio&e the expulsion of the Boeotians from Arne, and their settle- 
ment m the country subsequently called Boeotia , vhile another 
wave of tlie same tide drove the Dorians also southward, whose 
migrations changed the face of the Peloponnese Again, this rich 
soil was tlie natural home of a powerful aristocracy, such as the 
families of the Aleuadse of Larissa and the Scopadce of Ciannon , 
and the absence of elevated positions was unfavomable to the 
foundation of numerous cities, which might have fostered the 
spirit of freedom and demoeiacy The plains, also, veie suited to 
the breeding of lioises, and consequently the force m which the 
Thessalian nation was strong was cavalry, a kind of troops which 
has usually been associated with oligarchy The wealth and the 
semi-Hellenic character of the people — loi m race, as m geograph- 
ical position, the Thessalians held" an intermediate place between 
the non-Hellenic Macedonians and the Greeks of pure blood — 
caused them to be wanting m patuotism, so that at the time 
of the Persian wars we find the Aleuadse making common cause 
with the enemies of Greece "When they were united they wei e 
a formidable powei, but, like othei half-organized communities, 
they seldom combined for long togethei, and consequently they 
influenced but little the fortunes of the Greeks 

For seveial centuries during the Middle Ages Roumanian immi- 
grants formed so large a pait of the population of Thessaly that 
that distuct was called by the Byzantine writers Gieat "Walachia 
(Me-yaVq BXax‘«) the Jewish traveller, Benjamin of Tudela, who 
passed through the countiy m the latter half of the 12th century, 
describes them as then occupying it At the present day only a 
few colonies of that lace remain, the principal of which are found 
on the western side of Olympus and m some of the gorges of 
Pmdus The Turkish inhabitants are settled in the largei towns, 
and here and there in the countiy districts, the most important 
colony being those called Koniaiates, who were biought from 
Komeh m Asia Minor shortly before the taking of Constantinople, 
and planted under the south-west angle of Olympus The Greeks, 
however, form the vast majouty of the population, so much so 
that, even while the countiy belonged to the Ottomans, Greek was 
employed as the official language In accoidance with the pro- 
visions of the Beilm tieaty, Thessaly was ceded to the Greeks by 
the Porte m 1881, and since that period it has formed a portion 
of the Hellenic kingdom (H. F. T ) 

THETFORD, an ancient borough and market-town, 
partly m Norfolk and partly m Suffolk, is situated on the 
Thefc and Little Ouse, and on the Great Eastern Railway 
line between Cambridge and Norwich, 36 miles south-west 
of Norwich, 12 north of Bury St Edmunds, to which 
there is a branch line, and 96 north-north -east of London 
The Little Ouse, which divides the counties, is crossed 
by a cast-iron bridge erected in 1829 In the time of 
Edward HI. the town had twenty churches and eight 
monasteries There are now three churches — St Peter’s, 
St Outhberb’s, and St Mary’s ; of these St Mary’s, on the 
Suffolk side, is the largest. There are various monastic 
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remains in. the town The most important relic of anti- 
quity is the castle hill, a mound 1000 feet m circumference 
and 100 feet m height, probably the largest of the Celtic 
earthworks m England The grammar school was founded 
in 1610 In Xing Street is the mansion-house occupied as 
a hunting lodge by Queen Elizabeth and James I Brewing 
and tanning are carried on , and there are also manure 
and chemical works, brick and lime kilns, flour-mills, and 
agricultural implement works The Little Ouse is navi- 
gable from Lynn for baiges The population of the muni- 
cipal borough (area 7296 acres) m 1871 was 4166 andm 
1881 it was 4032 

ThetforcL is supposed to have been the Sitomagus of the Romans 
In the time of the Saxons, by whom it was called Theodford, it 
was the capital of East Anglia During the heptarchy it was 
frequently desolated by the Danes It was burned by them m 
998 after a drawn battle between Swend and Ulfeytel, and again 
after Ulfcytel’s second battle at Rmgmere, 10th May 1004 From 
the reign of Athelstan to that of King John it possessed a mint. 
The see of Elmham was removed to it in 1070, but it was trans- 
ferred to Norwich m 109 4 At Domesday it had five burgesses, but 
by the tune of Edward III. they had increased to 953 It was in- 
corporated by Elizabeth lu 1 573 It returned two members to parlia- 
ment from the time of Edward VI , but was disfranchised in 1868 

THEYEFOT, Jean de (1633-1667), an eminent Ori- 
ental traveller, was a native of Paris, where he received 
his education m the college of Navarre The perusal of 
works of travel 1 moved him. to go abroad, and his circum- 
stances permitted him. to please himself Leaving France 
in 1652, he first visited England, Holland, Germany, and 
Italy, and at Kome he fell m with D’Herbelot, who invited 
him to he his companion m a projected voyage to the 
Levant. D’Herbelot was detained by private affairs, hut 
Thevenot sailed from Eome m May 1655, and, after vainly 
waiting five months at Malta, took passage for Constan- 
tinople alone He remained in Constantinople till the end 
of the following August, and then proceeded by Smyrna 
and the Gieek islands to Egypt, landing at Alexandria on 
Few Year’s Day 1657 He was a year m Egypt, then 
visited Sinai, and, returning to Cairo, joined the Lent 
pilgrim caravan to Jerusalem He visited the chief places 
of pilgrimage m Palestine, and, after being twice taken by 
corsairs, got back to Damietta by sea, and was again m 
Cairo m time to view the opening of the canal on the rise 
of the File (August 14, 1658) In January 1659 he 
sailed from Alexandria m an English ship, taking Goletta 
and Tunis on the way, and, after a sharp engagement with 
Spanish corsairs, one of which fell a prize to the English 
merchantman, reached Leghorn on April 12' He now 
spent four years at home m studies useful to a traveller, 
and m Hovember 1663 again sailed for the East, calling 
at Alexandria and landing at Sidon, whence he proceeded 
by land to Damascus, Aleppo, and then through Mesopo- 
tamia to Mosul, Baghdad, and Mendeli Here he entered 
Persia (August 27, 1664), proceeding by Kirmanshahan 
and Hamadan to Ispahan, where he spent five months 
(October 1664-February 1665), and then, joining company 
with the merchant Tavernier (q v ), proceeded by Shnaz 
and Lar to Bender-Abbas, m the hope of finding a passage 
to India This was difficult, because of the opposition of 
the Dutch, and, though Tavernier was able to proceed, 
Thevenot found it prudent to return to Shiraz, and, having 
visited the rums of Persepolis, made his way to Basra, and 
sailed for India November 6, 1665, m the ship “Hope- 
well,” arriving at the port of Surat January 10, 1666 
He was m India for thirteen months, and crossed the 
country by Golconda to Masulipatam, returning overland 
to Surat, from which he sailed to Bender-Abbas and went 
up to Shiraz. 2 He passed the summer of 1667 at Ispahan, 

1 Has uncle Melchisedecli bad similar tastes, and published a well- 
known collection of Voyages (fol , Pams, 1663, sg ) 

8 It was at this tame that be met Chardin near Persepolis, but that 
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disabled by an accidental pistol shot, and in October 
started for Tebriz, but died on the way at Miyana 
(November 28, 1667) 

Thevenot was an accomplished linguist, skilled in Turkish, 
Arabic, and Persian, and a curious and diligent observei He 
was also well skilled m the natural sciences, especially m botany, 
foi which he made large collections m India His personal 
character was admirable, and his wutmgs are still esteemed, though 
it has been justly observed that, unlike Chardm, he saw only the 
outside of Eastern life The account of his hist journey was 
published at Paris m 1635 , it foims the first part of his collected 
Voyages The licence is dated December 1663, and the preface 
shows that Thevenot himself arranged it for publication before 
leaving on his second voyage The second and third parts were 
posthumously published tiom his journals m 1674 and 1684 (all 
4to) A collected edition, appeared at Pans m 1689, and a second 
m 12mo at Amsterdam m 1727 (5 vols ) There is an indifferent 
English translation by A Lovell (fol , London, 1687) 

THIAN-SHAF, or Celestial Mountains Bee Asia 
( vol ii p 686), Syr-Daria, and Turkestan 

THIS AIT T, Anton Friedrich Justus (1774-1840), 
one of the greatest of German jurists, was born at Hameln, 
in Hanover, Januaiy 4, 1774, that is, ten years after his 
contemporary and rival Hugo, about a year before Feuer- 
bach, and five years before Savigny Thibaut’s father was 
an officer m the Hanoverian army, a skilful mathematician, 
and, like his son, a man of much force of character. His 
mother was the daughter of the oberburgermeister of the 
town The Thibauts were of French descent , they came 
from a family which had been driven out of France on the 
revocation of the edict of Fantes. As a child and youth, 
Thibaut lived m Hameln, Harburg, and Hanover. He was 
fond of rowing, skating, and swimming, and, above all, of 
music, which remained his passion through life. As a lad 
he set his heart, chiefly for romantic reasons, on being a 
forester, and he actually spent two years as such But he 
soon became disenchanted, and in 1792 went to Gottingen 
to study In 1793 he moved to Komgsberg, where Kant 
still taught Thibaut was deeply affected by the critical 
philosophy, his very latest writings bear traces of it, and 
it is not unimportant m the history of jurisprudence m 
Germany that Hugo was equally influenced by it From 
Komgsbeig Thibaut moved m 1794 to Kiel, where he 
formed a friendship with Niebulir, at that time a student 
there They lived for a year m the same house, taking 
their meals together, and holding much converse on litera- 
ture and politics Both already displayed the bent of 
their minds — Niebuhr despondent and affrighted at the 
progress of the French Ee volution, Thibaut hopeful, un- 
dismayed, and certain that eventually all would be well. 
In 1798 he was appointed extraordinary professor of civil 
law, and in the same year appeared his Versuche uber 
einzelne Theile der Tkeone des Rechts (Kiel, 1798), a col- 
lection of essays, of which by far the most important was 
entitled “ Ueber die Emfluss der Philosophie auf die 
Auslegung der Positiven Gesetze.” Taking as his text an 
observation of Leibnitz, be sought to show that history 
without philosophy could not interpret and explain law. 
The essay was partly by anticipation a corrective of the 
teaching of the historical school of jurists. It enters into 
speculations on the possibility of forming an ideal body of 
law as a measure and mode of exposition of particular law, 
— speculations which have never been continued, certainly 
not by Thibaut In 1799 he was made ordinary professor 
of civil law. In that year was published his Theone der 
logischen Auslegung des romtschen RecTits , one of his most 
remarkable works, a favourite book of Austin’s, and, as 
his well-annotated copy m the Inner Temple library shows, 
one which he had most carefully studied In 1800 Thibaut 
married the daughter of Professor Ehlers at Kiel. In 1802 

somewhat envious scholar is wrong in saying that this was Thevenot’s 
only visit to the rums (Chardm, Voyages , ed. Langles, vm.' 345) See 
Thevenot, pt. n. hk. 3, chap 6. 
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he published a short criticism of Feuerbach’s theory of 
criminal law It is an excellent illustration of his good 
sense , it discriminates between what is good and what 
is unsound and crude m the writings of criminal law 
reformers •, it recalls m many ways the speculations of 
Bentham The same year appeared Thibaut’s essay Ueber 
JBesitz und Verjahrung In 1803 Thibaut was called to 
Jena, where he spent three years, made happier than they 
otherwise would have been by intercourse with Goethe and 
Schiller At the invitation of the grand-duke of Baden he 
went to Heidelberg to fill the chair of civil law and to 
assist m organizing the university , and he never quitted 
that town, though he received m after years, as his fame 
grew, invitations to Gottingen, Munich, and Leipsic His 
class was large, his influence great , and, except Hugo and 
Savigny, no civilian of his time was so well known In 
the work of the university he took an active part , and he 
cultivated with rare devotion his favourite art In 1814 
appeared his Givilistische Abhandlungen, of which the prin- 
cipal was his famous essay, the parent of so much litera- 
ture, on the necessity of a national code for Germany 
He had no wish to enter into official or practical life 
“ I am Professor Thibaut, and wish to be nobody else ” 
In 1819 he was appointed lepresentative m the first 
chamber of the Baden parliament He was also made 
member of the Scheidungsgencht. In 1825 appeared 
anonymously his work Ueber die Revnheit der Tonkunst , m 
which he eulogized the old music, and especially that of 
his favourite master, Palestrina It involved him m a 
contest with Nageli and other admirers of the new school 
of music, whose merits Thibaut was somewhat slow to 
own This has been translated into English by W E 
Gladstone In 1836 Thibaut published his Erorterungen 
des romiscken, Heckts One of his last works was a contri- 
bution in 1838 to the Archiv fur die cimhstische Praxis, 
of which he was one of the editors (see below) He died 
peacefully, full of years and honour, on the 29 th of March 
1840 

Thibaut was of the middle height and broad-shouldered, 
his eyes bright and piercing, his head noble and striking , 
his whole appearance told of power, simplicity, and reserve. 
All who knew him speak of his strong personality, his 
manly consistent nature Young men loved him, and he 
drew to the young If he sometimes signed his letters 
“Semper idem A F J Thibaut,” it was not a phrase 
Every incident told of him has a curious flavour He was 
much more than a jurist he deserves to be remembered 
m the history of music Palestrina and the early com- 
posers of church music were his delight “ Jurisprudence 
is my business , my music room is my temple ” His 
friend, Dr Baumstark, has left an interesting record of his 
musical pursuits and of the work of his “ Sangverein ” at 
Heidelberg Among the masters of German prose Thibaut 
holds no mean place. Nothing could be clearer, more 
urqiedantie and unpretentious, than his exposition , his 
prose is scarcely inferior to Lessing’s Like his speech, 
his written style was simple and manly, but it is simplicity 
marked by care, and is rich m the happy accidents of 
expression which come only to true artists He liked the 
old classical models ; he read and reread the classics, 
ancient and modern, his taste being catholic enough to 
include Plato and Chrysostom, Montaigne, Hume’s Essays, 
Adam Smith’s works, Ferguson’s Essay on the History of 
Civil Society (which he particularly admired), and the 
later developments of German literature 

Most of Thibaut’ s woiks have already boon mentioned Several 
of them, however, deseive further notice. And first as to his essay 
on. the necessity of a code for Germany (“Ueber die Nothwendig- 
keit ernes allgememen burgerlichen Rechts fur Deutschland”). 
No more persuasive argument for codification was ever advanced. 
It has all the vigour of Bentkam’s arguments for the same cause, 


"but is without his pamphleteering recklessness of expression. 
Unlike Hugo, whose education dated back to the time when Fiench 
literature was supreme m Germany and who felt himself somewhat 
astianger to later German cultme, Thibaut was of his own time, 
sensitive to the great change which had come over Germany after 
the battle of Leipsic, conscious of the insufficiency of Roman law, 
and eager to promote the greatness of his country In his con- 
tribution to the Aichivfwi die civihstische Pi axis, m 1838, on 
“the so-called histoncal and unhistoneal school,” he tells the 
history ot Ins menioiable essay on the necessity of a code for 
Germany He had seen many Geiman soldieis m 1814 about to 
maieh to Pans He realized the change which this denoted ; and 
out of the fulness of Ins heart he wrote the essay m a fortnight 
The mode of tieatment is more comprehensive than the theme ; 
and to-day, perhaps paitly for this reason, the essay is as readable 
as it evei was , jurists have not yet carried out all the sug- 
gestions which it contains For Geimany, its soil fieed and its 
honour vindicated, a happy future had, he predicted, been opened 
up “The division into small states was inevitable, and not to 
be deplored The existence of gieat states is always m a sense 
unnatuial, it implies a waim life only at one point, — a constant 
repiession of individuals for a common object, and no real unity 
between the rulers and the subjects In a land of small states, on 
the other hand, the peculiarity of each has full play , there is 
development of variety, and the unity of princes and people is 
deeper and more living,” The only unity practicable and needful 
m Thibaut’s judgment was one of law , and for such all the 
Geiman Governments should labour His review of the state of 
jurisprudence m Geimany is severe , it lecalls the contemporane- 
ous ci lticisms passed by Bentham on English law Thibaut pointed 
out luminously the contrast between the fundamental conceptions 
of Roman and German society, and the inadequacy of Roman law 
to supply defects m German jurisprudence It was not pleasing 
to many junsts to be told that a few lectures on the laws of the 
Peisians and Chinese would do more to awaken a true judicial 
sense than minute disquisitions on the Roman law of intestacy — 
obset nations the full effect of which Thibaut himself did not 
pei haps conceive The essay was as much a condemnation of the 

entire state of jurisprudence as an argument for codification ; it 
was a challenge to civilians to justify tlieir veiy existence Savigny 
took up the challenge thus tlnown down , and a long controversy 
as to points not veiy clearly defined took place The glory of 
the conti oversy belonged to Savigny, the real victory tested with 
Thibaut By lecent legislation Geimany has earned out some of 
the ideas of Thibaut , and otheis indicated but not developed m 
his essay remain to be completed by a scientific school of jurists 
One of his woiks best worth reading is his Theory of Construction. 
Though directly applicable to Roman law, it is of general use 
The subject is divided into two blanches — “Interpretation nach 
dev Absicht des Gesetzgeber ” and “ Interpretation nach dem 
Ginnde des Gesetzes,” oi, as Austin expresses the distinction m a 
maigmal note on his copy, “What the legislatoi would have con- 
templated had he conceived his puipose completely and distinctly, 
and what the legislatoi actually contemplated ” It would be inter- 
esting to compaie the lules of interpretation stated by Thibaut with 
the rules of construction, familiar to English lawyers, laid down by 
Coke m Heydon’s Case, 3, 75, Eepoits Thibaut’s best-known woik 
is on the Pandects ( System des Pandektenrechts, 3 vols., 1803), a 
part of which was translated by Lord-Justice Lmdley He was 
one of the eailiest to criticize the divisions found in the Institutes, 
and he earned on with Hugo a controversy as to these points 
Thibaut’s own classification earlier is unsatisfactory He divided 
the subject into public law (that which treats of the relations 
between Government and subjects), private Jaw, and international 
law Public law he subdivided into constitutional law ( Staats - 
rec7it, the laws binding on the sovereign) and admimstiative law 
(Pegierungsi echt, or cnmmal law, and laws relating to finance and 
police) The laws lelatmg to civil process were dealt with partly 
under administrative law and partly under private law Status 
was placed partly in the foimer partly in the latter, and the law 
as to guardianship and paiental authority is treated as a part of 
the law of police Thibaut, however, abandoned m practice this 
unscientific division One of his most interesting works zs his 
posthumous treatise on the “Code Civil,” Lehr'buch des franzos- 
ischen Cimlr edits m steter Pergleichung mit dem romischen Civil - 
recht While criticizing the code, which he designates as m the 
highest degree unsystematic, he recognizes m it merits which 
German junsts of his time were reluctant to admit 

In modern Geiman legal literature Thibaut’s influence is not; very 
perceptible Even at Heidelberg it was quickly supeiseded by that 
of his successor, Vangerow, and in Germany his works are now little 
used as text-books But those best able to judge Thibaut have 
most praised him Austin, who owed much to him, describes him 
as one “who for penetrating acuteness, rectitude of judgment and 
depth of learning, and eloquence of exposition may be placed, by 
the side of Yon Savigny, at the head of all living civilians , ” 
and elsewhere he praises Thibaut’s indefatigable perseverance and 
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“sagacity not surpassable ” High though such eulogies aie, they 
are scarcely adequate In Thibaut’s works aie promises which he 
did not fulfil, and they contain fertile suggestions which future 
jurists may utilize It was not the least of his merits that he 
introduced "scientific methods mto legal practice and piactical 
sense into jurisprudence (J. M+ ) 

THIELT, a town of Belgium, m the province of West 
Flanders, 1 5 miles south-south-east of Bruges, on a branch 
line between Ingelmunster and Deynze It manufactures 
hnen and woollen goods, gloves, vinegar and spirits, and 
has tanneries and bleacheries There is also some trade m 
cattle and gram The town was of considerable import- 
ance in the Middle Ages, but was almost entirely destroyed 
by fire m 1383, a calamity from which it never wholly 
recovered The population m 1876 was 10,527 

THIERRY, the name of two excellent French historians, 
brothers (Augustin and Amedee), both of whom, though 
their literary and historical faculty was not quite equal, 
displayed the same devotion to histoncal study 

I Jacques Nicolas Augustin Thierry (1795-1856), 
the elder and most gifted, was horn at Blois on the 10th 
May 1795. He had no advantages of birth or fortune, 
but was greatly distinguished at the Blois grammar school, 
and entered the Nicole ISTormale, an establishment which, 
designed on the best principles to supply France with 
perfectly equipped teachers, has on the whole done more 
service to journalism and liteiature than to pedagogy 
He appears to have been very susceptible to personal 
influences, and was for a time docile to St Simon and 
afterwards to Comte. But his real bent was towards more 
solid studies, and, under the impulse of the strong current 
setting at the time towards mediaeval research, he began, 
and m 1825 published, his History of the Not man Conquest 
of England, much altered and improved m the later edition 
of 1840 Two years later he published important Letfres 
sur VHistoire de France , attacking the traditional method 
of history-writing, and recommending recourse to the 
original documents About this time the heavy calamity 
of blindness threatened him, and by 1830 he had totally 
lost his sight His marriage, however, with Julie de 
Qu4rengal, a woman of ability, considerably lightened his 
misfortune, and about the same time he was elected to 
the Academie des Inscriptions. He continued to pursue 
his historical studies, now through other eyes, and in. 
1834 published Dix A?is d'&tudes Histonques, which was 
followed by his capital work, the Heats Jferomngiens , m 
1840 His later years were chiefly occupied m the study 
of the history of the Tiers Etat, which bore fruit m more 
than one publication He died at Pans on May 22, 1856. 

The duller school of picturesque Dryasdusts (a lather miraculous 
combination) who have profited by Thieiry’s labours and continued 
his work have sometimes charged both him and his biother with 
having entered on history with their minds full of Walter Scott, 
and with having suboidmated facts to giaphic presentation The 
eharge is entirely unjust, and is generally found m the mouths 
of those who aie paitieularly ill qualified to make it, inasmuch as 
they owe Thierry nearly everything m style By otheis he is de- 
scribed as the founder of the pictuiesque school, and in this capa- 
city, no doubt, he has much to answer for His own work, how- 
ever, is of a very high and lemarkable chaiaeter He had hardly 
any forerunners, unless Gibbon may be counted as one, and his 
freedom from the besetting sm of his own school — the subordina- 
tion of sober history to picturesque description and romantic 
narrative — is best seen by comparing him with his eontempoiary 
Baxante, who, however, is himself not to be named otherwise than 
Tionons causa 

II Am&diisi Simon Dominique Thierry (1797-1873) 
was the younger brother of Augustin, and was born on 
the 2d August 1797 He began life as a journalist (after 
an essay, like his brother, at schoolmastering), was con- 
nected with the famous romantic harbinger the Globe f and 
obtained a small Government clerkship His first book 
was a brief history of Guienne m 1825, and three years 
later appeared the Histoire des Gaulois , which was received 
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with much favour, and obtained him, from the royalist 
premier Martignac, a history professorship at Besancon 
He was, however, thought too liberal for the Government 
of Charles X , and his lectures were stopped, with the 
result of securing him, after the i evolution, the important 
post of prefect of the Haute-Saone, which he held eight 
years During this time he published nothing In 1838 
he was transferred to the council of state as master of 
requests, which post he held through the revolution of 
1848 and the coup d’etat till I860, when he was made 
senator — a paid office, it must be remembered, and, m 
effect, a lucrative sinecure He also passed through all the 
ranks of the Legion of Honour, became a member of the 
Academie des Inscriptions m 1841, and m 1862 received 
the honoraiy degree of D C L. at Oxford He had, except 
during the time of his prefecture, never intermitted his 
liteiary work, being a constant contributor to the Hevue 
des Deux Mondes, his articles (usually worked up after- 
wards mto books) almost all dealing with Homan Gaul 
and its period The chief were the Histoire d’Attila 
(1856), frequently leprmted, the Histovre de la Gaule sous 
V Administration Romaine (1840—2), a Tableau de VEmpne 
Romani^ and, m imitation of his brother, certain Recits of 
Homan histoiy, a book on St Jerome m 1867, and one 
on Chi ijsostom and Eudoxia in 1873. He died March 
27, 1873 

His literary and historical genius was perhaps inferior to his 
brother’s, and he exhibits more of the defects of the anecdotic 
method of wilting history, but he shared Augustin’s passion for 
going to the fountainhead and for animating the dry bones o£ mere 
chronicles and mere academic discussions with accounts of the life 
of peoples 

THIEHS, a town of France, chef-lieu of an arrondisse- 
ment m the department of Puy-de-Dome, on the railway 
between Clermont and St Etienne, 24 miles east-north- 
east of the former town It is most picturesquely situated 
on the side of a hill, at the foot of which the Durolle 
rapidly descends through a narrow valley into the Dore, in 
its turn a tributary of the Allier The streets, rising m 
steep rows, contain many wooden and gabled houses, some 
of which are as old as the 15 th century, and a fine view 
of the Plain of Limagne and the Dome Hills is obtainable 
from the terraces All tbe processes of making cutlery 
maybe seen at Thiers, giving employment to 12,000 work- 
men m the town and the villages withm a radius of 6 to 7 
miles Sheath-making, tanning, and paper-making (chiefly 
stamps and playing cards) employ 8000 hands, and the 
business done reaches £1,200,000 per annum The church 
of Le Moutier, so named from a Benedictine monastery 
of which it formed part, contains building of the 7th, 8th, 
and 11th centuries the tower is more modern. There 
were 12,005 inhabitants in 1886 (commune 16,754) 

Thiers was sacked m 523 by the soldieis of Thierry, the son of 
Clovis , and Gregory of Tours speaks of a wooden chapel which 
then existed here (on the site of the present chuich of Le Moutier) 
The church of St Genez was built in 673 by Avitus, bishop of 
Clermont, on the site of the ancient Tigemum Gastrum, was rebuilt 
m 1016 by Wido, lord of Thiers, and again m the 12th century 
There is some curious mosaic work of the 12th century, and a fine 
tomb of the 13th The commercial impoitanee ot Thiers was 
greatly increased three centuries ago, when the manufacture of the 
larger kinds of cutlery was introduced from Chateldon, between 
"Vichy and Thiers 

THIERS, Louis Adolphe (1797-1877), “liberator of 
the territory,” as even the short-lived gratitude of France 
continues to call him, was born at Marseilles on April 16, 
1797 His family are somewhat grandiloquently spoken 
of as “cloth merchants ruined by the Revolution,” but it 
seems that at the actual time of his birth his father was 
a locksmith His mother belonged to the family of the 
Cheniers, and he was well educated, first at the Lyc6e of 
Marseilles, and then in the faculty of law at Aix Here 
he began his life-long friendship with Mignet, and was 
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called to tlie bar at tlie age of 23 He bad, however, little 
taste for law and much, for literature ? and be obtained (it 
is said by an ingenious trick, and m spite of unfair and 
prejudiced attempts to deprive him of it) an academic 
prize at Aix — for a discourse on Vauvenargues In tbe 
early autumn of 1S21 Thiers went to Pans, and was 
quickly introduced as a contributor to tbe Gonstitutionnel , 
at first on literary and then on general and especially 
political subjects, as well as art and tbe drama In each, 
of the years immediately following his arrival in Pans be 
collected and published a volume of bis Gonstitutionnel 
articles, tbe first on tbe salon of 1822, tbe second on a 
tour m tbe Pyrenees. He was put out of all need of 
money by tbe singular benefaction of Cotta, tbe well- 
known Stuttgart publisher, who was part-proprietor of tbe 
Gonstitutionnel, and made over to Thiers bis dividends, or 
part of them Meanwhile be became very well known m 
Liberal society, especially m tbe bouse of Laffitte, and be 
bad begun and was rapidly compiling (at first with tbe 
assistance of M Felix Bodm and afterwaids alone) tbe 
celebrated Histoire de la Revolution Eranpaise, which 
founded bis literaiy and helped bis political fame. Tbe 
first two volumes appeared m 1823, the last two (of ten) 
m 1827 Tbe book brought him little profit at first, but 
became immensely popular Tbe well-known sentence of 
Carlyle, that it is “as far as possible fiom meriting its 
high reputation,” is m strictness justified, nob merely m 
regard to this, but m regard to all Thiers’s historical work, 
which is only too frequently marked by extreme inaccu- 
racy, by prejudice which passes tbe limits of accidental 
unfairness and sometimes seems to approach those of 
positive dishonesty, and by an almost complete indifference 
to tbe merits as compared with tbe successes of bis heroes 
But Carlyle himself admits that Thiers is “ a brisk man 
m bis way, and will tell you much if you know nothing ” 
In other words, tbe Histoire de la Revolution (again like 
its author’s other work) possesses m a very high degree 
tbe gifts of clearness, liveliness, and intelligible handling 
which so often distinguish Trench writing Coming as 
it did just when tbe reaction against tbe Revolution was 
about to turn into another reaction m its favour, it was 
assured of success 

For a moment it seemed as if tbe author bad definitely 
chosen tbe lot of a literary man, even of a bterary back 
He planned an Histoire Generate, and was about to survey 
mankind from China to Peru on tbe deck of a Fiench 
man-of-war as a preliminary process But tbe accession 
to power of the Polignae ministry in August 1829 changed 
bis projects, and at tbe beginning of tbe next year Thiers, 
with Armand Carrel, Mignet, and others, started tbe 
National, a new opposition newspaper, which openly 
attacked tbe older Bourbon hue and was foremost in pro- 
voking tbe famous and fatal Ordonnances of July Thiers 
himself was tbe soul (or at least one of tbe souls) of tbe 
actual revolution What share be bad m tbe process 
sometimes attributed to him of “ overcoming tbe scruples 
of Louis Philippe ” is no doubt a debateable question, with 
tbe problem m limine of tbe debate whether Louis 
Philippe bad any scruples to overcome At any rate 
Thiers bad bis reward He ranked, if not at once, yet 
very soon, as one of tbe radical though not republican 
supporters of tbe new dynasty, in opposition to the party 
of which bis rival Guizot was tbe chief bterary man, and 
Guizot’s patron tbe duke of Broglie tbe mam pillar among 
tbe nobility, and which might be called by comparison 
Conservative. At first Thiers, though elected deputy for 
A ix, obtained only subordinate places m tbe ministry of 
finance. After tbe overthrow of bis patron Laffitte, be 
seemed to change bis politics and became much less 
radical,' and, after tbe troubles of June 1832, this tend- 
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ency was strengthened or rewarded by bis appointment to 
tbe ministry of tbe interior He repeatedly changed bis 
portfolio, but remained m office foi four years, became 
president of tbe council and m effect pume minister, and 
began tbe series of quarrels and jealousies with Guizot 
which make one of tbe chief and not tbe most creditable 
features of tbe politics of tbe leign. At tbe time of bis 
resignation m 1S36 be was foreign minister, and, as 
usual, wished for a spirited policy m Spain, which be could 
not carry out. He travelled m Italy for some time, and it 
was not till 1838 that be began a regular campaign of 
parliamentary opposition, which m March 1840 made him 
president of tbe council and foreign minister for tbe second 
time But be held tbe position barely six months, and, 
being unable to force on the king an anti-Engbsb and 
anti-Turkish policy, resigned on October 29, after having, 
as was generally thought, with tbe direct purpose of stir- 
ring up Anglophobia, begged tbe body of Napoleon from 
England This was made tbe occasion of the ceremony 
immortally ridiculed by Thackeray, and, it is said, con- 
demned by Thiers himself as unworthy of tbe occasion 
He now bad little to do with politics for some years, and 
spent bis time on tbe preparation, on a much larger scale 
than bis first work, of bis Histoire du Consulat et de 
V Empire, tbe first volume of which appeared m 1845, and 
which continued to occupy him for more than, twenty 
years of composition and nearly twenty of publication 
During tbe interval, though be was still a member of tbe 
chamber, be spoke rarely, but after tbe beginning of 1846 
bis appearances weie more frequent, and be was evidently 
bidding once more for power on tbe liberal and reforming 
side Immediately before tbe revolution of February he 
went to all but tbe greatest lengths, and when it broke 
out be and Odillon Barrot were summoned by tbe king, 
but it was too late Thiers was unable to govern the 
forces be bad helped to gather, and be resigned 

Under tbe republic be took up tbe position of conserva- 
tive republican, which be ever afterwards maintained (bis 
acceptance of tbe republic being not much more heartfelt 
than bis subsequent acceptance, after an interval, of tbe 
empire), and be never took office. But tbe consistency of 
bis conduct, especially in voting for Prince Louis Napoleon 
as president, was often and sharply criticized, one of tbe 
criticisms leading to a duel with a fellow deputy, Bixio. 
On tbe whole, bis conduct during these years, and still 
more during the last years of Louis Philippe, may be said 
to have been not wholly creditable He was arrested at 
tbe coup d'etat (when some malicious and apparently 
false stories were spread as to bis cowardice), was sent 
to Mazas, and then escorted out of France. But m tbe 
following summer be was allowed to return. For the next 
decade bis history was almost a blank, bis time being 
occupied for tbe most part on The Consulate and, the 
Empire It was not till 1863 that be re-entered political 
life, being elected by a Parisian constituency in opposition 
to tbe Government candidate For tbe seven years follow- 
ing be was tbe chief speaker among tbe small band of 
anti-imperialists m the French chamber, and was regarded 
generally as tbe most formidable enemy of tbe empire, — 
all tbe more formidable because be never gave occasion 
for taking any violent steps against him. It has been 
pointed out that, while nominally protesting against tbe 
foreign enterprises of tbe empire, be perpetually harped 
on French loss of prestige, and so contributed more than 
any one else to stir np tbe fatal spirit which brought 
on tbe war of 1870, and that, while constantly criticizing 
and weakening the Government of his country, he gave 
it no help nor even offered any. Even when tbe Liberal- 
Imperiahst ’Ollivier ministry was formed, be maintained 
at first an anything but benevolent neutrality, and then 
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an open opposition, and it would be pleasant to feel xnoie 
certain than we can feel tliat bis vigorous denuncia- 
tion of tbe war with Prussia was the result of honest 
conviction, and not merely of tbe fact that it was not his 
war. At any rate, it brought bun great unpopularity for 
the moment, with a corresponding reaction of gratitude 
when the crash came Again it is impossible to be sure 
whether mere “canniness,” or something better, kept him 
from joining tbe Government of tbe National Defence, of 
which he was m a manner the author. 

Nevertheless the collapse of the empire was a great 
opportunity for Thiers, and it was worthily accepted He 
undertook in the latter part of September and tbe first 
three weeks of October a circular tour to tbe different 
courts of Europe, m tbe hope (which be probably knew to 
be a vain one, though tbe knowledge neither daunted bis 
spirit nor relaxed bis efforts) of obtaining some inter- 
vention, or at least some good offices Tbe mission was 
nnsuccessf ul , but tbe negotiator was on its conclusion 
immediately charged with another — that of obtaining, if 
possible, an armistice directly from Prince Bismarck For 
a time this also failed, as tbe Provisional Government 
would not accept tbe German conditions, but at last 
France was forced to yield Tbe armistice having been 
arranged, and tbe opportunity having been thus obtained 
of electing a National Assembly, Thiers Was chosen deputy 
by more than twenty constituencies (of which be preferred 
Pans), and was at once elected by tbe Assembly itself 
practically president, nominally “ chef du pouvoir exe- 
cutif.” He lost no time m choosing a coalition cabinet, 
and then personally took up tbe negotiation of peace 
Probably no statesman has ever bad a more disgusting 
task , and the fact that he discharged it to the satisfaction 
of a vast majority, even in a nation popularly reputed the 
vainest, the least ballasted -with common sense, and tbe 
most ungrateful to public servants who are unsuccessful, is 
tbe strongest testimony to Thiers’s merits After contest- 
ing tbe matter, on tbe one side with tbe determination of 
Germany to have the pound of flesh, on tbe other with 
tbe reluctance of tbe Assembly to submit to the knife, he 
succeeded in convincing the deputies that the peace was 
necessary, and it was (March 1, 1871) voted by more than 
five to one 

Thiers held office for more than two years after this 
event, — a length of tenure which, m the circumstances 
and considering the French temper, is very surprising, and 
shows the strength of the general conviction that he alone 
could be trusted. He had at first to meet and crush at 
once the mad enterprise of the Paris commune , and the 
severity which was undoubtedly shown in doing this is 
more than justified by two considerations, — first, that 
failure to suppress it would have meant anarchy through- 
out France , and, secondly, that tbe Germans would 
almost to a certainty have made it a pretext for further 
demands Soon after this was accomplished, Thiers be- 
came (August 30) m name as well as m fact president of 
tbe republic, and be set himself with vigour and success 
to tbe tasks of rearranging tbe army, tbe finances (includ- 
ing tbe paymg off of tbe war indemnity), and the civil 
service, and of procuring tbe withdrawal of the German 
army of occupation 

The strong personal will and inflexible opinions of tbe 
president bad much to do with tbe resurrection of France , 
but the very same facts made it inevitable that he 
should excite violent opposition. It seems to be gene- 
rally acknowledged that to him personally were due tbe 
establishment and retention of tbe republican rather than 
the monarchical form of government, to which latter tbe 
Assembly as first elected was notoriously disposed. He 
was a confirmed protectionist, and free-trade ideas had 
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made great way m France under the empire , he was an 
advocate of long military service, and tbe devotees of la 
revanche were all for tbe introduction of general and com- 
pulsory but short service Both bis talents and bis temper 
made him utterly indisposed to maintain tbe distant, 
Olympian, apparently inactive, attitude which is supposed 
to be incumbent on a republican president , and (for bis 
tongue was never a caiefully governed one) be sometimes 
let drop expressions scarcely consistent with constitutional 
theories of tbe relation of tbe chief of tbe state, whether 
president or king, to parliament In January 1872 be 
formally tendered bis resignation , but tbe country was 
then m too manifestly disorganized a condition to allow 
even bis enemies to accept it His position, however, was 
clearly one not tenable for long m such a countiy as 
France Tbe Right (and not merely tbe Extreme Right) 
bated him for bis opposition to tbe restoration of tbe 
monarchy, and with some justice reminded him of former 
declarations and opinions on tbe subject , tbe Extreme Left 
could not forgive tbe suppression of tbe commune, while 
some radical leaders, who may have bad little sympathy 
with tbe commune itself, saw m bis great reputation and 
imperious personality a bar to their own accession to power. 
His chief supporters — men like Remusat, Barthelemy Samt- 
Hilaire, and Jules Simon — were men rather of tbe past than 
of tbe present , and be bad few younger adherents 

Tbe year 1873 was, as a parliamentary year m France, 
occupied to a great extent with attacks on Thiers In 
tbe early spring regulations were proposed, and on April 
13 were carried, which were intended to restrict tbe 
executive and especially tbe parliamentary powers of tbe 
president On the 27th of tbe same month a contested 
election m Pans, resulting in tbe return of tbe opposi- 
tion candidate, M Barodet, was regaided as a giave 
disaster for tbe Thiers Government, and that Government 
was not much strengthened by a dissolution and recon- 
stitution of tbe cabinet on May 19 Immediately after- 
wards tbe question was brought to a head by an interpel- 
lation moved by tbe duke of Broglie Tbe president 
declared that be should take this as a vote of want of 
confidence , and m tbe debates which followed a vote of 
this character (though on a different formal issue, and 
proposed by M Ernoul) was carried by 16 votes m a 
bouse of 704 Thiers at once resigned (May 24) 

He survived bis fall foui years, continuing to sit in the 
Assembly, and, after tbe dissolution of 1876, in the Chamber 
of Deputies, and sometimes, though rarely, speaking He 
was also, on tbe occasion of this dissolution, elected senator 
for Belfort, which bis exertions bad saved for France , but 
be preferred tbe lower bouse, where be sat as of old for 
Pans. On May 16, 1877, be was one of the “ 363 ” who 
voted want of confidence in tbe Broglie ministry (thus 
paymg bis debts), and lie took considerable part m organ- 
izing tbe subsequent electoral campaign. But be was 
not destined to see its success, being fatally struck with 
apoplexy at St Germain en-Laye on September 3. Thiers 
bad long been married, and bis wife and sister-in-law, 
Mile Dosne, were bis constant companions , but be left no 
children, and bad bad only one — a daughter, — who long 
predeceased him He had been a member of the Academy 
since 1834. His personal appearance was remarkable, 
and not imposing, for be was very short, with plain 
features, ungainly gestures and manneis, very near-sighted, 
and of disagreeable voice, yet be became (after wisely 
giving up an attempt at tbe ornate style of oratory) a very 
effective speaker in a kind of conversational manner, and 
m the epigram of debate he bad no superior among tbe 
statesmen of bis time except Lord Beaconsfield. 

Thiers is by far the most gifted and interesting of the group 
of liteiary statesmen — not statesmen who have had a penchant for 
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liteiature, but men of letters whose literary distinction has made 
them politicians — which foims a unique feature m the French 
political history of this centuiy Numeious as these are, there are 
only two who aie at all comparable to Imn — Guizot and Lamartine , 
and as a statesman he stands far above both Hoi is this eminence 
meiely due to Ins great opportunity m 1870 , foi Guizot might 
under Louis Philippe have almost made himself a French Walpole, at 
least a French Palmerston, and Lamai tine’s oppoitnnities after 1848 
were, for a man of political genius, illimitable But both failed, 
— Lamartine almost ludieiously, — while Thiers in haid conditions 
made a striking if not a bnlliant success A devil’s advocate may 
indeed urge that his egotist and almost gasconading tempeiament 
stood him m stead m the tiying circumstances of his negotiations 
with the poweis and with Prince Bismarck, — hut this is not really 
to his disciedit Ho less masterful methods than his would have 
sufficed to bung France into order from the chaos succeeding the 
fall of the empire and the invasion of the German s But Thiers only 
showed well when he was piactically supreme Even as the minister, 
of a constitutional monaieh his mtoleiance of interference or joint 
authority, his temper at once imperious and intriguing, his invete- 
rate inclination towards hi igue , that is to say, undeihand uvaliy and 
caballing for power and place, show ed themselves unfavouiably , and 
his constant tendency to inflame the aggiessive and chauvinist spirit 
of his eountiy, though it may fanly claim to have been a kind of 
patriotism, neglected fact, w r as not based on any just estimate of 
the lelative power and mteiests of France, and led his country more 
than once to the veige — once, though he affected to warn her off, 
over the veige — of a gieat calamity In opposition, both under 
Louis Plulippe and undei the empne, and even to some extent m the 
last fom years of his life, his woi se qualities weie always manifested 
But with all these diawbacks he conqueied and will letam a place 
in what is peihaps the highest, as it is certainly the smallest, class 
of statesmen — the class of those to whom their country has had 
recouise m a gieat disastei, who have shown m bunging her through 
that disastei the utmost constancy, courage, devotion, and skill, 
and who have been lewardedbyas much success as the occasion 
permitted 

As a man of letters Tlueis is veiy much smallei He has not 
only the fault of diffuseness, which is common to so many of the 
best-known histories of this centuiy, but otlieis as serious or more 
so The chaige of dishonesty is one never to be lightly made 
against men of such distinction as his, especially when their evi- 
dent confidence m their own infallibility, then faculty of ingenious 
casuistry, and the stiengtli of will which makes them (unconsciously, 
no doubt) close and keep closed the eyes of their mind to all incon- 
venient facts and mfeiences supply a moie chautable explanation 
But it is cettam that fiom Tlneis’s dealings with the men of the 
first Revolution to his dealings with the battle of Waterloo, constant, 
angiy, and well-supported protests against his unfairness were not 
lacking Although his search among documents was undoubtedly 
wide, its results are by no means always accurate, and his admireis 
themselves admit great inequalities of style m him These 
charactensties reappear (accompanied, however, by frequent touches 
of the epigrammatic power above mentioned, which seems to have 
come to Tlners more leadily as an orator or a journalist than as an 
lustonan) in his speeches, which have, since his death, been 
collected m many volumes by his widow Samte-Beuve, whose 
notices of Thiers aie genei ally kindly, says ot him, “ M Thieis 
salt tout, tranche tout, parle de tout,” and tins omniscience and 
“cocksureness” (to use the word of a pi line minis tei of England con- 
temporary -with this prime mimstei of Fiance) aie perhaps the chief 
pervading features both of the statesman and the man of letters 

His histones, in many different editions, and his speeches, as above, are easily 
accessible, ills minor woiks and newspaper ai tides have not, we believe, been 
collected In any foim Woiks on him, by M Laya, M de Mazacle, his colleague 
and fiiend M J ules Simon, and othei s, ai e numerous But a thorough biogiaph- 
ical study of him has not yet been made, and, though monuments enough have 
been laised m his own country, it is even theie often complained that the 
incessant and futile political struggles of the last ten yeais have too much 
ohscuied the 1 eputation and weakened the memory of the last great statesman of 
Fiance (G SA ) 

THIRLWALL, Oonnop (1797-1875), bishop of St 
David’s, was born at Stepney on 11th January 1797, and 
was the son of the Rev. Thomas Thirlwall, at the time 
lecturer at St Dunstan’s, Stepney, and afterwards rector 
of Bowers Gilford, m Essex The family were of North- 
umbrian extraction Young Conn op showed the most 
remarkable precocity, learning Latin at three, reading 
Greek at four, and writing sermons at seven. When he 
was twelve his admiring father published his Pmmitiae, 
sermons and poems, the thoughts of an imitative boy m 
the style of a grown man No especial greatness could 
have been safely predicted from these performances, which 
Thirlwall assiduously strove to suppress in after years. 
He shortly afterwards went to the Charterhouse, where 
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he wrote a number of letters to a friend named John 
Candler, some of which have been preserved They dis- 
play the same extraordinary piematunty, but aie barren 
of anything original except what he himself calls ef sensi- 
bility to the great and beautiful in morality ” By a 
curious coincidence his future rival m Greek history, 
Giote, and Hare, his coadjutor m the translation of 
Niebuhr, were among his schoolfellows He took up his 
residence at Trinity College, Cambridge, m October 1814, 
and gained the Ciaven university scholarship, one of three 
recorded instances of tins honour being obtained by fresh- 
men, and the chancelloi’s classical medal In October 
1818 he was elected to a fellowship, and immediately 
went for a year’s travel on the Continent At Rome he 
gained the friendship of Bunsen, which had a most import- 
ant influence on his life On his return, “distrust of his 
own resolutions and convictions” led him to abandon for 
the time his intention of being a clergyman, and be settled 
down to the study of the law, “ with a firm determination 
not to suffer it to engross my time so as to pi event me 
fiorn pursuing other branches of knowledge ” This was 
not the way to become lord chancellor, and, though he 
afterwards says, “ My aversion to the law has not in- 
creased,” he adds, “ It scarcely could ” How little his 
heart was with it was shown by the labour he soon im- 
posed upon himself of translating and prefacing Schleier- 
macher’s essay on the Gospel of St Luke, “ very injudi- 
ciously,” says Maurice, who seems to think that it may 
have cost Thirlwall the archbishopric of Canterbury The 
translation, nevertheless, maiks an era m English theology. 
He further, probably influenced by Hare, who had already 
translated Tieck, rendered two of the latter’s most recent 
Novelleu into English In 1827 he at length made up his 
mind to quit his uncongenial profession, and was ordained 
deacon 'the same year. Beyond all question he might 
have obtained the highest distinction both as jurist and 
advocate, had law interested him more, or other things 
less No one ever possessed a more judicial mind Of 
his oratory, Mill, whom he opposed at a debating society, 
says, “ Before he had uttered ten sentences I set him 
down as the best speaker I had ever heard, and I have 
never since heard any one whom I placed above him ” 

It is not often that a scholar twice makes an epoch by a 
translation Such was Thirlwall’s destiny he joined with 
Hare m translating Niebuhi’s Histoiy of Pome , the first 
volume appeared m 1828 The tianslation was attacked 
m the Quarterly as favourable to scepticism, and the 
translators jointly replied In 1831 the friends estab- 
lished the Philological Museum , , which lived through only 
six numbers, though among Thirlwall’s contributions was 
his masterly paper on the irony of Sophocles, — “ the most 
exquisite criticism I ever read,” says Sterling On Hare’s 
departure from Cambridge m 1832, Thirlwall became 
assistant college tutor, which led him to take a memor- 
able share m the great controversy upon the admission of 
Dissenters which arose m 1834 Dr Turton, the regius 
professor of divinity, had written a pamphleb objecting 
to the admission, on the pretext of the apprehended un- 
settlement of the religious opinions of young churchmen 
Thirlwall replied by pointing out that no provision for 
theological instruction was m fact made by the colleges 
except compulsory attendance at chapel, and that this was 
mischievous. This attack upon a time-hallowed piece of 
college discipline brought upon him a demand for the 
resignation of his office as assistant tutor He complied 
at once , his friends generally thought that he ought to 
have tested the master’s power The occurrence marked 
him out for promotion from a Liberal Government, and in 
the autumn he received the chancellor’s living of Kirby- 
under-Dale, m Yorkshire. Though devoted to his par- 
XXIII. — 39 
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ochial duties, lie found time to begin the book which has 
remained the principal work of one whose performance, 
however great, rarely rose to the level of his power His 
Mi story of Greece, unfortunately for him and for us, was a 
commission from Lardner’s Cabinet Cyclopaedia, and was 
originally intended to have been condensed into two or 
three duodecimo volumes The scale was enlarged, but 
Thirlwall always felt cramped He seems a little below 
his subject, and a little below himself Yet, such was his 
ability that his history is usually allowed to fall only just 
short of Grote’s, a work undertaken with far greater 
enthusiasm, and executed with far greater advantages 
Sterling pronounces him “ a writer as great as Thucydides 
and Tacitus, and with far more knowledge than they.” 
The first volume was published in 1835, the last in 1847 
A noble letter front Thirlwall to Grote, and Grote’s 
generous reply, are published m the life of the latter 
In 1840 Thirlwall was Taised to the see of St David’s 
The promotion was entirely the act of Lord Melbourne, an 
amateur in theology, who had read Thirl wall’s introduction 
to Schleiermacher, and satisfied himself of the propriety 
of the appointment “ I don’t intend to make a heterodox 
bishop if I know it,” he said Thnlwall so little expected 
the honour that he was absent on a pedestrian tour, and 
it was some days before he could be found. In most 
essential points he was a model bishop, and m acquainting 
himself with Welsh, so as to preach and conduct service m 
that language, he performed a feat which few bishops 
could have imitated. It cannot be said that he was 
greatly beloved by his clergy, who felt their intellectual 
distance too great, and were alternately frozen by his taci- 
turnity and appalled by his sarcasm The great monu- 
ment of his episcopate is the eleven famous charges in 
which he from time to time reviewed the position of the 
English Church with reference to whatever might he the 
most pressing question of the day, — addresses at once 
judicial and statesmanlike, full of charitable wisdom and 
massive sense No similar productions, it may safely be 
said, were ever so eagerly looked for, or carried with them 
such weight of authority His endeavours to allay ecclesi- 
astical panic, and to promote liberality of spirit, frequently 
required no ordinary moral courage He was one of the 
four prelates who refused to inhibit Bishop Colenso from 
preaching m their dioceses, and the only one who •with- 
held his signature from the addresses calling upon Colenso 
to resign his see He took the liberal side m the questions 
of Maynooth, of the admission of Jews to parliament, of 
the Gorham case, and of the conscience clause. He was 
the only bishop who voted for the disestablishment of the 
Irish Church, though but as a painful necessity Concur- 
rent endowment would have been much more agreeable to 
him For many years he was the only statesman on the 
bench , it would have been a great benefit to the Church 
of England had it been possible to have raised him to the 
primacy upon the death of Archbishop Howley. But such 
was the complexion of ecclesiastical politics that the eleva- 
tion of the most impartial prelate of his day would have 
been resented as a piece of party spirit 

ThirlwalTs private life was happy and busy He never 
married, but found sufficient outlet for his deep affection- 
ateness of nature m his tenderness to the children of 
others, and to all weak things except weak-mmded clergy- 
men He was devoted to animals, and rivalled Southey 
and J eremy Bentham m his love for cats Perhaps the most 
durable monument to his memory will be his incomparable 
volume of letters to a friend, Miss Johnes of Dolaucothy, 
a young lady m every way worthy to he the correspondent 
of such a man. Even as letters these rank with the best 
m the language ; but as letters from age to youth^ym.- 
p&thizing with all its feelings, entering into all its pleasures, 
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at once inspiring and amusing, guiding without seeming 
to direct, and entertaining without seeming to condescend, 
they are unique m their delightful branch of literature 
They aie also important as revealing ThirlwalTs mind on 
numerous subjects which he has not elsewhere treated, and 
most interesting from their picture of simplicity of char- 
acter associated with greatness of intellect, and of the 
multiplicity of his intellectual interests, from which novels 
and fine art were by no means excluded During his 
latter years he took great interest m the revision of the 
authorized version of the Bible, and was chairman of the 
revisers of the Old Testament He resigned his see m 
May 1S7 4, and retired to Bath, where he died on July 
27, 1875. 

. As scholar, critic, and ecclesiastical statesman Thirlwall 
is almost above praise He was not a great original 
thinker, he lacked the creative faculty and the cieative 
impulse The world owes such vestiges of his power as it 
possesses to a series of foitunate accidents — an importunate 
editor, vexatious church controversies, and an admnable 
fuend Though not most fully exerted, the force of his 
mind is perhaps best appreciated in. the volume of his 
letters edited by Dean Perowne. His treatment of eveiy 
question is consummate ; the largest and the smallest seem 
alike to him His character, with its mixture of greatness 
and gentleness, was thus read by Carlyle — “a right 
solid honest-hearted man, full of knowledge and sense, 
and, m spite of his positive temper, almost timid ” 

ThirlwalTs History of Greece remains a standaid book. His 
literary and theological remains have been edited by Dean Perowne 
in three volumes, two of which are occupied by his ehaiges PIis 
letteis on literai’y and theological subjects, with a connecting 
memoir, have been published by Dean Perowne and the Rev 
Lotus Stokes His Letteis to a Ft tend were originally published 
by Dean Stanley, andtheie is a revised and collected edition Pox 
a general view of ThirlwalTs life and chaiacter, see the Edinburgh 
Tevieiv, vol. cxhu , for a picture of him m his diocese, Temple 
Tar, vol lxxvi The review of lus letters in Blackwood's Maga- 
zine foi 1852 is by the late Rev "W Lucas Collins (R G- ) 

THIBSK, a market-town in the North Biding of York- 
shire, is situated on the North Eastern Bailway, and on 
the Oodbeck, a branch of the Swale, 21 miles south of 
Darlington, 11 north-east of Bipon, and 210 north of 
London The Codbeck is crossed by two stone bridges 
connecting the old and the new town. The cliuich of St 
Mary, m the Perpendicular style, with parvise, chancel, 
nave, aisles, porch, and tower 80 feet in height, is the 
noblest church m the Biding The chancel was repaired 
in 1844, and the whole building restored m 1877 The 
moat of the ancient castle built by the Mowbrays about 
980 still remains The principal modern buildings are 
the assembly rooms (1849), the mechanics’ institute (1852), 
and the new court-house (1886) Standing m the fertile 
district of the Yale of Mowbray, the town has an extensive 
home and foreign agricultural implement trade Iron- 
founding, engineering, tanning, and brickmaking are 
carried on, and there are large flour-mills. The population 
of the parliamentary borough, now disfranchised (aiea 
11,828 acres), m 1871 was 5734, and m 1881 it was 
6312. The population of the township m 1881 was 3337. 

Thirsk owes its origin to tlie castle of the Mo win ays, and heie 
Roger de Mowbiay erected his standard, m conjunction with the 
king of Scotland, against Heniy II. Upon the suppression of the 
revolt the castle was destroyed In the leign of Henry YII , Henry 
Percy, earl of Northumberland, is said to have been put to death 
beneath an elm tree which formerly giew on St James’s Green 
Thusk was a borough by prescription, but was never incorporated. 
It first leturned membeis to parliament m the reign of Edwaid I , 
but not again till the last parliament of Edward V I In 1832 the 
number of representatives was reduced to one, and in 1885 it 
ceased to be separately represented, 

THISTLE. This term, as generally employed, is of 
vague application, being given to almost any herbaceous 
plant that is of a spmy character. More strictly, it is ap- 
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plied to tlie species of Carduus These are Composite herbs 
with very spiny leaves, and similar biacts surrounding a 
head of purplish-white, tubular, 5-parted flowers seated on 
a pitted and hairy receptacle. The anthers have append- 
ages both at the apex and at the base. The style has a 
ring of hairs at the point of bifurcation of the two stig- 
mata The fruit is surmounted by a tuft of silky white 
hairs The species are numerous, and some are of great 
beauty, though not unnaturally looked on with disfavour 
by the farmer. The Cotton Thistle, remarkable for its 
covering of white down, is Onopordon Acanthium , the 
Blessed Thistle is Ga? dims benedictus • the Holy Thistle, 
the leaves of which are spotted with white, is C Man- 
anus The common G lanceolatus seems to be the most 
suitable prototype for the Scotch Thistle, though that 
honour is also confeired on Onopoidon AcantJnum, the 
cotton thistle, a doubtful native, and on other species. 
The great objection to thistles from an agricultural point 
of view resides in the freedom with which they produce 
seed, and m the vigour of their underground growth, which 
makes their uprooting a matter of difficulty. Partial up- 
rooting may indeed, in the case of the perennial species, 
increase the mischief, for each fragment left behind may 
grow into a distinct plant. Annual species might be kept 
m check were they cut down before the flowers appear, but 
unless all the cultivators m a particular distuct co-operate 
the efforts of individuals are of little avail. The Globe 
Artichoke and Cardoon are very near allies of the thistles. 
The Safflower, Gartkamus, another thistle, yields a service- 
able dye , the Burdock, Arctium lappa , has an edible root ; 
and numerous allied species have medicinal properties 

THISTLE, Order or the. See Knighthood, vol. xiv. 
p. 123 

THISTLEWOOD CONSPIRACY, or Cato Street 
Conspiracy, a plot formed m 1820 to murder Lord 
Castlereagh and other ministers of the British crown, and 
to seize the Bank and Mansion-House and proclaim a pro- 
visional government. Its chief instigator was Arthur 
Thistlewood, or properly Tlustlewaite, born m 1770, the 
son of a civil engineer m Lincolnshire, who had held a 
commission m the militia and afterwards m the line m the 
West Indies. In America and m France he had imbibed 
revolutionary views, and, having lost his wife’s fortune m 
speculation and on the turf, had planned the desperate 
scheme probably for his own benefit as well as the good of 
the nation The intention was to murder the ministers m 
the house of the earl of Harrowby m Mansfield Street on the 
evening of the 23d February. For this purpose between 
twenty and thirty men assembled m a stable m Cato Street, 
Edgeware Road, but while they were arming themselves 
they were pounced upon by the police, and a large number 
captured, though the majority, including Thistlewood, 
escaped. A reward of A1000 having been offered for 
Thistlewood, he was arrested next day at 10 White Street. 
After a trial Thistlewood and four others were executed on 
the 1st May, while five were transported. On being asked 
on the scaffold if he repented, Thistlewood replied, “ No, 
not at all ; I shall soon know the last grand secret ” 

See the Trials of Arthur Thistlewood, James Ings, John Thomas Brunt, Richard 
Tidd, William Davidson , and others at the Session of the Old Bailey 17-28 April 
1820, 2 vola , 1820 , and. the Gentleman’s Magatme for the same year. 

THOLUCK, Friedrich August Gottreu (1799-1877), 
German theologian and preacher, was born at Breslau, 
March 30, 1799, m humble circumstances He received 
his education at the grammar school and university of his 
native town, and early distinguished himself by wonder- 
ful versatility of mind, a phenomenal power of acquiring 
languages, and an omnivorous appetite for books A 
romantic kwe of the East and its literature led him to 
exchange the university of Breslau for that of Berlin, 
that he might study Oriental languages to greater advan- 
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tage, and there he was received into the house of the 
Orientalist Yon Dietz. He was introduced to Pietistic 
circles in Berlin, and came specially under the influence of 
Baron Yon Kottwitz, who became his “spiritual father,” and 
of the historian Neander. Before deciding on the career 
of theological professor, he had m view that of a missionary 
m the East Meanwhile he was feeling the influence to 
a certain degree of the romantic schoo], and of Schleier- 
macher and Hegel too, though he never sounded the 
depths of their systems At length, m his twenty-fir&t year, 
he finally decided to adopt the academical calling From 
December 1820 to April 1826 he was “ privat-docent ” 
and “ prof, extraordmarius ” of theology m Berlin, though 
he was at the same time most active m the work of home 
and foreign missions He lectured on the Old and New 
Testaments, theology, apologetics, and the histoiy of the 
church m the 18th century. The first fruit of his Oriental 
studies and his introduction to his profession was his work 
Ssufismus, sive Tkeosophia JPersanwi Pcintheistica (1821), 
following the same line of study he published Bluten- 
savmilung axis der morgenUmdischen Mysiih (1825) and 
Speculative Trmxtatslehre des spateren Orients (1826). His 
well-known essay on the nature and moral influence of 
heathenism (1822) was published by Neander, with high 
commendation, in his Denhwm digketten ; and his Com- 
mentary on the Epistle to the Homans (1824) secured him 
a foremost place amongst the most suggestive, if not the 
most accurate, Biblical interpreters of that time An- 
other work, which was soon translated into all the prin- 
cipal European languages, Die Lehie von der Sunde und 
vom Versohner (1823), the outcome of his own religious 
history, procured for him the position which he ever after 
held of the modern Pietistic apologist of evangelical Chris- 
tianity In 1825, with the aid of the Prussian Govern- 
ment, he visited the libraries of England and Holland, and 
on his return was appointed professor of theology at Halle, 
the centre of German rationalism. Here he made it his 
aim to combine m a higher unity the learning and to some 
extent the rationalism of Sender with the devout and 
active pietism of Francke , and, m spite of the opposition 
of the theological faculty of the university, he succeeded 
m changing the character of its theology This he effected 
partly by his lectures, particularly his exegetical courses, 
but, above all, by his personal influence upon the students, 
and, after 1833, by his preaching His theological position 
was that of a mild and large-hearted orthodoxy, which 
laid more stress upon Christian experience than upon rigid 
dogmatic belief. On the two great questions of miracles 
and inspiration he made great concessions to modern 
criticism and philosophy. The battle of his life was on 
behalf of personal religions experience, m opposition to 
the externality of rationalism, orthodoxy, or sacrament- 
anamsm. He fought this battle with weapons taken in 
the first instance from his own personal history, but also 
from the wide world of human culture, ancient and modern 
Carl Schwarz happily remarks that, as the English apolo- 
gists of the 1 8th century were themselves infected with 
the poison of the deists whom they endeavoured to 
refute, so Tholuck absorbed some of the heresies of the 
rationalists whom he tried to overthrow As a preacher 
Tholuck ranked amongst the foremost of his time. He 
was also one of the prominent members of the Evangelical 
Alliance, and few men were more widely known or mare 
beloved throughout the Protestant churches of Europe and 
America than he. He died at Halle, June 10, 1877. 

After his commentaries (on Romans, the Gospel of John, the 
Sermon on the Mount, and the Epistle to the Hebrews) and several 
volumes of sermons, his best-known books axe Stunden chnstUcher 
AndacM (1839, 8th ed. 1870), intended to take the place of 
Zschokke’s standard rationalistic work with the same title, and his 
reply to Strauss’s Life of Jesus ( Glaubwurckglcezt der evcmgehschen 
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GeschicMe, 1837). He published at various times valuable contribu- 
tions towards a history of rationalism, — Voi geschichte des Ration- 
ahsmus (1853-62), GeschicMe des Eatwnalismus, l (1865), and a 
number of essays connected with the history of theology and espe- 
cially of apologetics His views of mspnation were indicated m 
his work Die P> opheten und ihre Weissagungen (1860), xn his 
essay on the “ Alte Inspirationslehre,” Deutsche Zeitschnft fur 
chnstlithe Whssenschaft (1850), and m his Gespiache ubei die 
•vornehmsfen Glaabensft agen der Zeit (1846, 2d ed 1867) 

See Das Leben Thohicks, bj L Witte, 2 vols , 1884-1886, A Tholuck, em Lebens 
abriss, by M Kahler (1877), and the same author’s art “Tholuek,” in Herzog’s 
Rcal-Eneyklopadie , “Zur Erinnerung an Tholuck,” by C Siegfried, Pi otestant- 
uche hirchzeitung, 1885, No 45, and 1886 No 47, Carl Schwarz, Zur GeschicMe 
dei neuesten Theologie (4th ed , 1S69), Nrppold’s Handbuch der neuesten Kirchen- 
geschichu 

THOMAS, St, one of the twelve apostles The synop- 
tical Gospels give only his name, associating him m their 
lists with Matthew (Mat x 3, Mark in 18, Luke vi 
15) ,, m Acts i. 13 he is coupled with Philip In the 
Gospel of John (xi 16, xiv. 5 , xx 21 sq , xxi 2) he 
appears m a characteristic light, full of personal devotion 
and ready to die with his Master, but slow to grasp the 
true significance of the redeeming death of Jesus, and 
incredulous of the resurrection till direct evidence con- 
vinces him of its truth and at the same time of the 
Divinity of his risen Lord John translates the Aramaic 
name or surname Thomas (Sown) by the Greek equiva- 
lent Didymus (twin) Tradition has it that he was the twin 
brother of a sister Lysia (his parents being Diophanes and 
Rhoa, and his birthplace Antioch, "XII Apost Patnse,” 
in Chron Pasch ., ii 142), or of a brother Elieser {Horn 
Clem , ii 1), or, according to the Acta Thomas (ed Bonnet, 
pp 11, 23), of Jesus Himself. The last form of the tradi- 
tion seems to be derived from the name Judas Thomas, 
which he bears m Edesseue legend (cf Eusebius, H E , 
i. 13, 10), and implies the identification of Thomas with 
Judas, the brother of the Lord The most ancient tradi- 
tion makes Thomas the evangelist of Parthia (Ens } H E , 
in 1,1), and at Edessa, which claimed to possess his bones, 
it was related that their missionary Thaddseus (Eus, 
H E , i 1 3, 1 0), or Addai (Poet? me of Addai , ed. Phillips, 
1876, p 5), was sent to them by him Later tradition, 
originating with the Gnostie Acta Thomas, and accepted 
by catholic teachers from the middle of the 4th century, 
makes him proceed to India and there suffer martyrdom 
The Indian king Gundaphorns of the Acta is, however, 
certainly identical with the historical Gondophares (see 
Persia, vol xviii p 603), whose dynasty was Parthian, 
though his realm included regions loosely reckoned to 
India The Parthian and Indian missions of Thomas may 
perhaps therefore be regarded as derived from a single 
tradition. Later authors, but not the Acta, give as the 
scene of his martyrdom the city of Calamine, which the 
modern Christians of St Thomas (see below) identify with 
Mylapur, but which Gutschmid would connect with the 
Calama of blear chus, on the coast of Gedrosia, which was 
under the sceptre of Gondophares Other names of his- 
torical persons and places can be traced with more or less 
probability m the Acta, but these do not alter the utterly 
apocryphal character of the legend, which indeed is m 
many respects easier to understand if we accept the bold 
hypothesis of Gutschmid, that it was borrowed by the 
Gnostic author from a Buddhist story of the conversion of 
Arachosia (JV Rhem Mtcs , xix 161 sq ) 

The Acta Thomas, very imperfectly published by Thilo (1823) 
and Tisehendorf (1852), have been edited m Greek, together with 
the Latm De Miracuhs and JPassio 8 Thomas, by Bonnet (Leipsic, 
1883), and m Syriac, with an English translation, by W Wiight 
{Apocryphal Acts, 2 vols , London, 1871) See also Lipsius, Die 
apocryphen Apostelgcschichten, vol i (Brunswick, 1883), for these 
and other versions of the legend. The Acta are said by Photras 
to be a part of the II eploSoi tup dirocrrSAwy of the Gnostic Leueras 
Charinus, but this unknown personage is to he thought of as a col- 
lector of Gnostic "Acts of Apostles, ” rather than as the first author 
In spite of extensive catholic revision, they form one of the most 
interesting monuments of early Gnosticism, Internal evidence 


assigns them with great piobabihty to the school of Bardesanes, 
and the very ancient allegorical hymn about the soul which is in- 
serted m the Syriac text (p 274 sq , Eng tr , p 238 sq ) is per- 
haps by Bardesanes himself ( cf Noldeke m ZD M G , 1871, p 
676) It is one of the most remaikable pieces m Syixac literature 

Christians of Si Thomas is a name often applied to the 
members of the ancient Christian churches of southern India, 
which claim him as their first foundei, and honour as tlieir second 
founder a certain Thomas of Jerusalem, who is said to have led 
a Christian colony to Malabai m 345 AD 1 According to their 
tradition, St Thomas went fiom Malabar to Mylapur, now a 
suburb of Madras, where the shrine of his martyrdom, rebuilt by 
the Portuguese in 1547, still stands on Mount St Thomas, and 
where a miraculous cross is shown with a Palilavi inscription which 
may be as old as the end of the 7th century We know from 
Cosmas Indopleustes that there were Christian churches of Persian 
(East-Synan) origin, and doubtless of Nestonan creed, m Ceylon, in 
Malabar, and at Caliana (north of Bombay) before the middle of 
the 6th century, and even then St Thomas, the reputed apostle of 
Persia, may have been their special saint The ancient churches 
of southern India never died out or wholly lost their sense of con- 
nexion with their motliei church, for we find them sending deputies 
m 1490 to the Nestonan patnarch Simeon, who furnished them 
with bishops (Assemam, Bib Oi , m 1, 590 sq ) Hard pressed 
by the Moslems, they welcomed the appi oach of the Poituguese, 
but proved by no means tractable to effoi ts to bring them within 
the Roman obedience At length a foimal union with Rome was 
earned through m the synod of Diamper (1599) Syriac was to 
remain the ecclesiastical language, but the service books were 
corrected and purified from eiror A century and a half of foreign 
Jesuit rule followed, but the love of independence was not lost 
A great schism took place m 1653, and of 200,000 Christians of St 
Thomas only 400 remained loyal to Rome, though many of their 
churches were soon won back by the Carmelites Those who 
remained independent fell under the influence of the Jacobite Mar 
Gregonus, styled patriarch of Jerusalem, who reached Malabar m 
1665 as an emissary from Ignatius, patriarch of Antioch Eiom 
his time the independent Christians have been Jacobites, the 
counter-efforts of the BTestonans under Mar Gabriel, bishop of 
Adharbaijan, having appaiently come to nothing after his death in 
1730 Since the visit of Claudius Buchanan, whose Christian Re- 
searches m Asia (1811) excited great mteiest, much has been done 
for the Christians of South India by English missionary effort, and 
Anglicans havo cultivated friendly lelations with the cleigy of the 
independent native church, while discouraging dependence on the 
Jacobite patnarch of Antioch 

A valuable though tedious and ill arranged history of the Chnstians Of St 
Thomas has been written by W Geurmnn, Die Eirche dei Thomaschnsten , 
GuterBloh, 1877 See also LaCioze, Histone du Christ lanisme des hides, The 
Hague, 1724, Alexius de Menezes, Hist or ia Ecclente Malabai tern, Latm by F 
Itaulm, Rome, 1745 (especially foi the synod of Diamper), Paulmus a S Bai- 
tholomseo, India Orteniahs Chi istiana , 4to, Rome, 1794 

THOMAS, St, of Aquino v See Aquinas 

THOMAS BECKET, or A Becket See A Becket 

THOMAS of Celano, the contemporary and supposed 
biographer of Francis of Assisi, was born probably towards 
the end of the 12th century, and died about 1255. He 
derives his surname from Celano (q v ), m the Abruzzo 
TJltenore His name does not occur among those of the 
earliest disciples of Francis, but he is recorded by some 
historians of the order, though not by all, to have held the 
office of custos in various Franciscan houses (Cologne, Mainz, 
"Worms, Spires) from 1221 onwards. An old biography 
of Francis, which is incorporated m the Acta Sanctorum, is 
attributed to Thomas with much probability, and nothing 
cogent has been urged against his authorship of the Dies 
Irae (see Hymns, vol xn p. 583), although, so far as is at 
present known, his name is not associated with that re- 
markable poem by any writer earlier than 1385. 

THOMAS of Erceldoune, called also the Rhymer 
(c 1225 -c 1300), occupies a prominent place as a poet and 
prophet m the mythical and legendary literature of Scot- 
land The historical person of that name figures m two 
charters of the 13th century, and from these it appears 
that he owned lands in Erceldoune (now Earlston), m 
Berwickshire, which were made over by his son and heir 
to the cloister of the Holy Trinity at Soltra, or Soutra, on 

1 See the sketch m Syriac of the history of the church of Malabar 
printed and translated by Land, Anecd Syr,, i. 24 sq. It was sent 
to Sehaaf at Leyden m 1720 by Mar Gabriel, the last Nestonan bishop 
in Malabar (see Gexmann, p 542) 
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the borders of the same county He figures m the works 
of Barbour and Blind Harry as the sympathizing con- 
temporary of their heroes, and Wyntoun tells how he 
prophesied a battle In the folk-lore of Scotland his name 
is associated with numerous fragments of rhymed or alli- 
terative verse of a more or less prophetic and oracular 
character , but the chief extant work with which his name 
is associated is the poem of Sir Tnstrem , edited from the 
Auehmleck MS by Sir Walter Scott m 1801, and again m 
1886 for the Scottish Text Society by Mr G P M ‘Neill. 
In the latter edition the claim of Thomas to the authorship 
of this work (conceded by both editors) is fully discussed 

THOMAS A KEMPIS See Kempis 

THOMASIUS, Christian (1655-1728), German jurist 
and publicist, was born at Leipsic January 1, 1655, and 
educated by his father Jacob Thomasius, professor of 
philosophy and eloquence, a learned man, and friend of 
Spenei Through his father’s lectures Christian came 
under the influence of the political philosophy of Grotius 
and Pufendorf, and continued the study of law under 
Stryck at Frankfurt on the Oder In 1681 he commenced 
the career of professor of law at Leipsic, and soon attracted 
attention by his abilities, but particularly by his daring 
attack upon all ancient prejudices His views on matters 
of law were heretical, he made the daring innovation of 
lecturing m German instead of Latin, he published a 
monthly periodical m which he ridiculed with vast wit and 
humour the pedantic weaknesses of the learned , he took 
valiantly the side of the Pietists m their controversy with 
the orthodox, and defended mixed marriages of Lutherans 
and Calvinists In consequence of these and other sins, he 
was preached against from the pulpits, forbidden to lecture 
or to write (May 10, 1690), and his arrest was soon com- 
manded He escaped the latter by flight to Berlin, and 
the elector Frederick III offered him a refuge m Halle, 
with a salary of 500 thalers and the right to lecture there. 
He took part m founding the university of Halle (1694), 
where he became second and then first professor of law 
and director of the university He was one of the most 
esteemed university teachers and influential writers of his 
day He died, after a singularly successful and honourable 
career, lu his 74th year, September 23, 1728 

Though not a piofound and systematic philosophical thinker, but 
rather a clever eclectic of the common-sense school, Thomasius 
prepaied the way for great reforms m philosophy, and, above all, 
m law, literature, social life, and theology It was his mission to 
bring all the high matters of divine and human sciences into close 
and living contact with the everyday woild He made learning, 
law, philosophy, and theology look at everything ft om a rational 
common-sense point of view, and speak of everything m vigorous 
German He thus created an. epoch m Gei man literature, philo- 
sophy, and law, and Spittler opens with him the modern penod of 
ecclesiastical history Tholuck piononnces him “the personified 
spirit of lllumimsm ” He made it one of the aims ot his life to free 
politics and jurisprudence from the contiol of theology He fought 
bravely and consistently for freedom of thought and speech on 
religious matters He is often spoken of m German works as the 
author of the “ territorial system ” or Erastmn theory of ecclesi- 
astical government. But he taught that the state may interfere 
with legal or public duties only, and not with moral or private ones 
He introduced a new definition of heresy, and pronounced it a bug- 
bear of the theologians He would not have even atheists punished, 
though they should be expelled the country. He came forwaid 
as an earnest opponent of the prosecution of witches and of the use 
of torture In theology he was not a natuialist or a deist, but a 
believei m the necessity of revealed religion for salvation He felt 

strongly the influence of the Pietists at times, particularly of 
Spener, and there was a mystic vein m his thought , but other 
elements of his nature were too powerful to allow him to attach 
himself finally to that party 

Thomasius’s most popular and influential German publications 
were his periodical Monatsgesprache, vornehmhch uber neue B-dcher 
(1688), Emleitung zur Vernun/tlehre ( 1691, 6th ed 1719), Vemilnft- 
xge Gedcmken uber allerhand ctuserleserne, gemiscMe, philosopbische, 
und junstische Handel (1723-26) , Geschichte der Weishext und 
Thorheit (3 vols , 1693) , JShirze Lehrsatze von dem Laster der 
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Zauberei mit dem Hexenprocess ( 1704 ), Weitere Brlauterungen der 
ncucren Wisscnschaft Andeier Gedanlcen Tcennen zu lerncn ( 1711 ) 

See Heinrich Luden’s Chtistian Thomasius nach semen Schichsalen und 
Schiiften, 1S05 , ZeHei’s Geschichte der Philosophic m Deutschland, 2d ed , 1875, 
pp 162-171 , Gass, Geschichte der Protestant ischen Pogmatik u. 484 sq , the 
histones of Gentian liteiature, especially Hettner’s Geschichte der deutschen Lit 
tm 18ten Jahrh , Tlioluch's article m Heizog's Peal Encyllop 

THOMPSON, Sir Benjamin, Count Rumford (1753- 
1814), an eminent man of science, enlightened philan- 
thropist, and sagacious public administrator, was born at 
Woburn, m Massachusetts, m 1753, and died at Auteuil, 
near Paris, in 1814 His family had been settled m New 
England since the middle of the century preceding his 
birth, and belonged to the class of moderately wealthy 
farmers His father died while Thompson was very young, 
and his mother speedily married a second time But he 
seems to have been well cared for, and his education was 
so far from neglected that, according to his own statement, 
he was at the age of fourteen sufficiently advanced “ in 
algebra, geometry, astronomy, and even the higher mathe- 
matics,” to calculate a solar eclipse within four seconds 
of accuracy. In 1766 he was apprenticed to a storekeeper 
at Salem, m New England, and while m that employment 
occupied himself m chemical and mechanical experiments, 
as well as in engraving, m which he attained to some pro- 
ficiency The outbreak of the American war put a stop 
to the trade of his master, and he thereupon left Salem 
and went to Boston, where he engaged himself as assistant 
m another store He afterwards applied himself to the 
study, with a view to the practice, of medicine, and then 
(although, as he affirms, for only six weeks and three days) 
he became a school teacher — it is believed at Bradford on 
the Merrimack. Thompson was at that period between 
eighteen and nineteen years old, and at nineteen, he says, 
“ I married, or rather I was married ” His wife was 
the widow of a Colonel Rolfe, and the daughter of a Mr 
Walker, “a highly respectable minister, and one of the 
first settlers at Rumford,” now called Concord, m New 
Hampshire His wife was possessed of considerable pro- 
perty, and was his senior by fourteen years. This marriage 
was the foundation of Thompson’s success Withm three 
years of it, however, he left his wife in America to make 
his way to wealth and distinction m Euiope, and, although 
his only child by her, a daughter, subsequently joined 
him, he never saw and, so far as anything appears to the 
contrary, never attempted or desired to see hei again 

Soon after his marriage Thompson became acquainted 
with Governor Wentworth of New Hampshire, who, struck 
by his appearance and bearing, conferred on him the 
majority of a local regiment of militia He speedily 
became the object of distrust among the friends of the 
American cause, and it was considered prudent that he 
should seek an early opportunity of leaving the country. 
On the evacuation of Boston by the royal troops, therefore, 
m 1776, he was selected by Governor Wentworth to carry 
despatches to England On his arrival m London he 
almost immediately attracted the attention of Lord George 
Germaine, secietary of state, who appointed him to a 
clerkship m his office. Within a few months he was 
advanced to the post of secretary of the province of 
Georgia, and m about four years he was made under- 
secretary of state His official duties, however, did not 
materially interfere with the prosecution of scientific 
pursuits, and m 1779 he was elected a fellow of the 
Royal Society. Among the subjects to which he especially 
directed his attention were the explosive force of gun- 
powder, the construction of firearms, and the system of 
signalling at sea In connexion with the last, he made 
a cruise in the Channel fleet, on board the “ Victory, ” 
as a volunteer under the command of Admiral Sir Charles 
Hardy On the resignation of Lord North’s admmistia- 
tion, of which Lord George Germaine was one of the least 
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lucky and most unpopular members, Thompson left the 
civil service, and w as nominated to a cavalry command 
in the revolted provinces of America But the "War of 
Independence was practically at an end, and m 1783 he 
finally quitted active seivice, with the rank and half-pay 
of a lieutenant-colonel He now formed the design of 
joining the Austrian army, for the purpose of campaigning 
against the Tuil:&, and so crossed over from Dover to 
Calais with Gibbon, who, wilting to his friend Lord 
Sheffield, calls his fellow-passenger “ Mr Secretary-Colonel- 
Ad nnral-Pliilo&opher Thompson ” At Strasburg he was 
introduced to Pimce Maximilian, afterwards elector of 
Bavaria, and was by him invited to enter the civil and 
military service of that state. Having obtained the leave 
of the Butish Government to accept the prince’s offer, 
he leceived the honour of knighthood from George III , 
and during eleven years he remained at Munich as minister 
of war, minister of police, and grand chamberlain to the 
elector His political and courtly employments, however, 
did not absorb all his time, and he contributed during his 
stay m Bavaria a number of papers to the Philosophical 
Tt ansaitions But that he was sufficiently alert as the 
principal advisei of the elector the results of his labours 
in that capacity amply prove He reorganized the Bavarian 
army, he suppiessed mendicity and found employment 
for the poor , and he immensely improved the condition of 
the industrial classes throughout the country by providing 
them with woxk and instructing them m the practice 
of domestic economy Of the prompt and the business- 
like manner m which he was wont to carry his plans 
into execution a single example may serve as an illustra- 
tion The multitude of beggars m Bavaria had long 
been a public nuisance and danger In one day Thompson 
caused no fewer than 2600 of these outcasts and depre- 
dators in Munich and its suburbs alone to be arrested by 
military patrols, and transferred by them to an indus- 
trial establishment which he had prepaied foi their recep- 
tion. In this institution they weie both housed and fed, 
and they not only suppoited themselves by their labours 
but earned a surplus for the benefit of the electoial 
revenues. The principle on which their treatment pro- 
ceeded is stated by Thompson m the following memorable 
words — “ To make vicious and abandoned people happy,” 
he says, “it has generally been supposed necessary first 
to make them virtuous But why not reverse this order ? 
Why not make them first happy, and then virtuous ? ” In 
1791 he was created a count of the Holy Homan Empire, 
and chose his title of Bumford from the name as it then 
was of the American township to which his wife’s family 
belonged In 1795 he visited Englaud, one incident of 
his journey being the loss of all his puvate papers, includ- 
ing the materials for an autobiography, which were con- 
tained m a box stolen from off his postchaise m St Paul’s 
Churchyard During his residence in London he applied 
himself to the discovery of methods for curing smoky 
chimneys and the contrivance of improvements in the 
construction of fireplaces But he was quickly recalled to j 
Bavaria, Munich being threatened at once by an Austrian 
and a French army The elector fled from his capital, and 
it was entirely owing to Eumford’s energy and tact that a 
hostile occupation of the city was prevented It was now 
proposed that he should be accredited as Bavarian am- 
bassador m London , but the circumstance that he was a 
British subject presented an insurmountable obstacle He, 
however, again came to England, and remained there m 
a private station for several years In 1799 he, m con- 
junction with Sir Joseph Banks, projected the establishment 
of the Boyal Institution, which received its charter of 
incorporation from George III. m 1800 Bumford him- 
self selected Sir Humphry Davy as the first scientific 


-T H O 

lecturer there Until 1804, when he definitively settled 
m France, Bumford lived at the Royal Institution m 
Albemarle Street, oi at a house which he rented at Bromp- 
ton, where he passed his time m the steady pursuit of 
those researches relating to heat and light and the economy 
of fuel on which his scientific fame is pi mci pally based 
He then established himself m Pans, and married (his first 
wife having been dead for many years) as his second wife 
the wealthy widow of Lavoisier, the celebrated chemist. 
With this lady he led an extremely uncomfortable life, till 
at last they agreed to separate Bumford took up his 
residence at Auteuil, where he died suddenly in 1814, m 
the sixty-second year of his age 

He was the founder and the first recipient of the Bumford medal 
of the London Royal Society He was also the foundei of the 
Bumf oid medal of the Amenean Academy of Arts and Sciences 
and of the Bumford professoiship in. Harvaid umveisity His 
complete works weie published by the American Academy of Aits 
and Sciences at Boston in 1872 , and a full and extiemely interest- 
ing memon of the authoi which was issued with them was repub- 
lished m London by Messis Macmillan m 1876 (F DR.) 

THOMPSON, Thomas Peronnet (1783-1869), mathe- 
matician and political writer, was born at Hull m 1783. 
He was educated at the Hull grammar school, and m 
October 1798 entered Queens’ College, Cambridge He 
entered the navy as midshipman m the ,c Isxs”in 1803, 
but m 1806 exchanged to the army. Through his ac- 
quaintance with Wilberforce, he was appointed governor 
of Sieira Leone m 1808, but was recalled on account of 
his hostility to the slave trade. In 1812 he returned to 
Ins military duties, and, after serving m the south of 
France, was m 1815 attached as Arabic interpreter to an 
I expedition against the Wahhabees of the Persian Gulf, with 
whom he negotiated a treaty (dated January 1820) in 
which the slave trade was for the fiist time declared 
piracy He was promoted major m 1825, lieutenant- 
colonel m 1829, and major-general m 1854 He entered 
parliament as member for Hull m 1835, and afterwards 
sat for Bradford He took a prominent part in the corn- 
law agitation, his Catechism of the Corn Laws (1827) 
being by far the most effective pamphlet published on 
the subject He was joint-editor of the Westminster Eevieiv, 
to which he contributed a large number of articles, i ©pub- 
lished m 1824 in six volumes, under the title Exercises , 
Political and Others His mathematical publications were 
of a somewhat eccentric kind He published a Theory of 
Parallels (1844), and was also the author of Geometry 
without Axioms , in which he endeavoured to “ get rid ” 
of axioms and postulates His new Theoiy of Just Intona- 
tion (1850) is, however, a contribution of great value to 
the science of musical acoustics, and has gone through 
many editions It may be said to form the basis of the 
tome sol-fa system of music He died 6th October 1869. 

THOMSON, Sir Charles 'Wyyille (1830-1882), was 
born at Bonsyde, Linlithgowshire, became professor of 
natural history in Aberdeen, Cork, Belfast, and finally 
Edinburgh, and will be specially remembered as a student 
of the biological conditions of the depths of the sea 
Being interested in cnnoids, and stimulated by the results 
of the dredgings of Sars m the deep sea off the Norwegian 
coasts, which had conclusively disposed of the error of 
Edward Forbes, that animal life ceased at a depth of a 
few hundred fathoms, he succeeded, along with Dr W. B. 
Carpenter, in obtaining the loan of H M.S “ Lightning ” 
and “ Porcupine,” for successive deep-sea dredging expedi- 
tions m the summers of 1868 and 1869 It was thus 
shown that animal life existed in abundance down to 
depths of 650 fathoms, that all invertebrate groups were 
represented (largely by Tertiary forms hitherto believed 
to be extinct), and, moreover, that deep-sea temperatures 
are by no means so constant as was supposed, but vary 
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considerably, and indicate an oceanic circulation Further 
dredging expeditions at greater and greater depths fol- 
lowed The remarkable results gained for hydrography 
as well as zoology, in association with the practical needs 
of ocean telegraphy, soon led to the giantmg of HMS 
<! Challenger ” for a circumnavigating expedition, and 
Thomson sailed at the end of 1872 as dnector of the 
scientific staff, the cruise lasting three years and a half 
On his leturn he received many academic honours, and 
was knighted In 1877 he jiublished two volumes of a 
preliminary account of the results of the voyage, mean- 
while carrying on his adpumstrative labours in connexion 
with the disposition of the special collections and publi- 
cation of the monographs of these His health, never 
robust, was meanwhile giving way, from 1879 he ceased 
to perform the duties of his chair, and he died m 1882 

See obituary notice m Proc Roy Soc Ertin , 1883, also Thom- 
son’s Voyage of H M S Challenge) , London, 1877, and Thom- 
son and Muii ay, Reports of the Voyage of H M S Challenger, Edin- 
buigh, 1885 

THOMSON, James (1700-1748), author of The 
Seasons, was a native of the Scottish Border country, 
his father being successively minister of the parishes of 
Ednam and Southdean, m Roxburghshire He was born at 
Ednam on September 11, 1700, and was reared at a dis- 
tance from the social influences and literary fashions that 
helped to form and flx the manner of the “ classical ” 
school, the monotony of which he was the first to break 
Amidst the bare breezy lulls and glens of a Border parish, 
Ins youth was safe against the ascendency of the taste 
established m the metropolis Jedburgh school and 
Edinburgh university gave him his book learning of the 
ordinary type , and he was foitunate enough to have 
neighbours of extraordinary accomplishment, who opened 
his eyes to the poetic side of natuie, and encouraged him 
in verse-makmg The teacher from whom he learnt most 
was a Mr Paccalton, or Riccaulton, a graduate of Edm- 
buigh, who had taken to farming, but was afterwards 
persuaded to enter the church, and made some contribu- 
tions to theological literature This scholarly enthusiast 
taught Latin to the hoys of Jedburgh in an aisle of the 
church, and encouraged Thomson m his poetical turn by 
example as well as precept We have the poet’s own 
acknowledgment that the first hint of the Seasons came 
from a striking dramatic poem by Riccaulton entitled A 
Wmtei ’s Day As a schoolboy Thomson wrote verses, 
and at the university he continued the practice, but his 
early efforts were not particularly promising He was 
intended foi the ministry, and was foi five years a student 
of divinity, but m 1725 he determined to follow his 
friend and classfellow David Mallet to London, and seek 
his fortune there Through the influence of Lady G-rizel 
Baillie, herself a song-writer, he obtained a tutorship m 
the family of Lord Binning, but the plain-looking and 
plain-mannered poet had not the adroitness of his friend 
Mallet, and lie gave up the post after a few months It 
was while he lingered in the neighbourhood of Barnet, 
without employment, without money, with few friends, 
saddened by the loss of his mother (his father had died 
when he was eighteen), that Thomson conceived the idea of 
the first of his poems on the Seasons, Winter. The lines — 
■Welcome, kmdred glooms, 

Congenial hoirors, hail ' 

came from the heart , they expressed his own forlorn 
mood on the approach of the winter of 1725. Winter 
appeared m the spring of 1726 A publisher, Millan, — not 
Millar, who afterwards published for him, — gave him three 
guineas for the poem The tradition is that it attracted 
no notice for a month, but that, at the end of that time, a 
literary clergyman, Whatley, chanced to take it up from a 
bookseller’s counter, and at once rushed off to the coffee- 
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houses to proclaim the discovery of a new poet The 
town received the discovery with acclamation , m another 
month a second edition was called for No time could 
have been better suited for the appreciation of Thomson’s 
striking qualities, they were so entnely unlike what the 
public had for many years been accustomed to The fiesh 
treatment of a simple theme, the warm poetical colouring 
of commonplace incidents, the freedom and irregularity 
of the plan, the boldness of the descriptions, the manly 
and sincere sentiment, the rough vigour of the verse, took 
by surprise a geneiation accustomed to witty satire and 
burlesque, refined diction, tianslations from the classics, 
themes valued in proportion to their remoteness from 
vulgai life Thomson at once became famous, and, his 
naturally easy temper roused to full exertion, vigorously 
followed up Ins success with Summer and an Ode to the 
Memory of Sir Isaac Neioton Spying was completed and 
published m 1728 A longei interval elapsed befoie the 
appearance of Autumn , it was published m 1730, and 
followed presently by a handsome edition of the whole 
four Seasons Meantime, drawn into the ardent political 
strife of the time, he had produced, m 1729, his 75? itanma , 
and eailym 1730 had made his first attempt as a dramatist 
with Sogyhomsba Fiom this time there was a manifest 
slackening either m Ins will or m his power to produce 
He was appointed travelling tutor to the sou of Sir 
Charles Talbot, travelled with his pupil on the Continent, 
and m 1733 obtained a small sinecure in the Court of 
Chancery It may have been this lemoval of the spur of 
necessity that made him take longer over his poems But 
it is a fair theory that the ugid taste of the time for 
finish, which he had unconsciously defied with triumphant 
results, began to make good an ascendency over him, and 
that he wrote less because he was cramped by fear of the 
critics None of the other Seasons have the same large 
and careless freedom as Winter , Autumn especially, the 
last of them, is much more laboured, and his revisions 
and enlargements m successive editions show an anxious 
ambition after the finish of the classical school How- 
ever this may be, he hesitated long over his next poem, 
Liberty , the first part was published m 1734 and the 
conclusion m 1736 He intended it to be his masterpiece, 
but with all his care and pams it has fallen into deserved 
oblivion In 1737 he lost his sinecure by the death of his 
patron, but was recompensed by a pension from the prince. 
Poverty, rather than natural fitness or inclination, drove 
him again to dramatic composition Agamemnon was 
produced m 1738, with indifferent success Next year a 
play, written in the interest of the prince and the oppo- 
sition, was interdicted by the lord chamberlain The 
masque of Alfred , wntten by Thomson m conjunction 
with Mallet, and containing the song Rule Britannia , was 
produced m 1740, Tancred and Sigismunda m 1745. A 
year before this last event the (( poetical posture ” of the 
poet’s income was improved by his appointment to the 
sinecure office of surveyor-general of the Leeward Islands. 
The Castle of Indolence was his last work. It was not 
published till the year of his death (1748), hut he had 
been long engaged upon it The poem is full of character 
and humour, with here and there passages of elaborately 
rich description , it is fuller than any other of the person- 
ality of the poet, of the good-nature, generosity, and solid 
wisdom which gained him the affection of so many friends ; 
but still it is in the Seasons, and especially m the first of 
them, that Thomson is seen at his best and strongest. 

Till the advent of Scott and Byron, Thomson was the most 
widely popular poet in our language, and as late as the middle 
of this century a sumptuous edition, illustrated by the Etching 
Club, was printed three times within ten years (1842-52). The 
popular verdict on Thomson has been unanimously justified by 
critics. (17. M ) 
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THOMSON, James (1834-1882), author of The City of 
Dreadful Night, vas born at Port Glasgow, m Renfrew- 
shire, on November 23, 1834, the eldest child of a mate 
in the merchant shipping service His mother was a 
deeply religious woman of the Irvmgite sect, and it is not 
improbable that it was from her the son inherited his 
sombre and imaginative temperament. On her death, 
James, then m his seventh year, was procured admission 
into the Caledonian Orphan Asylum, from which he went 
out into the world as an assistant army schoolmaster 
At the garrison at Ballracollig, near Cork, he encountered 
the one brief happiness of his life he fell passionately m 
love with, and was m turn as ardently loved by, the 
daughter of the armourer-sergeant of a regiment m the 
garrison, a girl of very exceptional beauty and cultivated 
mind Two years later, when Thomson was at the 
training college at Chelsea, he suddenly received news 
of her fatal illness and death. The blow prostrated him 
in mind and body , and the former endured a hurt from 
which it never really recovered Henceforth his life was 
one of gloom, disappointment, misery, and poverty, rarely 
alleviated by episodes of somewhat brighter fortune While 
m Ireland he had made the acquaintance of Mr Charles 
Bradlaugh, then a soldier stationed at Ballmcollig, and it 
was under his auspices (as editor of the London Investi- 
gate?) that Thomson first appealed to the public as an 
author, though actually his earliest publication was m 
Tail’s Edinbmgh Magazine for July 1858, under the signa- 
ture “ Orepusculus ” In 1860 was established the paper 
with which Mr Bradlaugh has been so long identified, 
The National Reformer, and it was here, among other 
productions by James Thomson, that appeared (1863) the 
powerful and sonorous veises tc To our Ladies of Death,” 
and (1874) his chief work, the sombre and imaginative 
City of Dreadful Night In October 1862 Thomson left 
the army, and through Mr Bradlaugh (with whom for 
some subsequent years he lived) gamed employment as 
a solicitor’s clerk In 1869 he enjoyed what has been 
described as his “ only reputable appearance m respect- 
able literary society,” m the acceptance of his long poem, 
“Sunday up the River,” for M aser’s Magazine, on the 
advice, it is said, of Charles Kingsley In 1872 Thomson 
went to the Western States of America, as the agent of the 
shareholders m what he ascertained to be a fraudulent 
silver mine , and the following year he received a com- 
mission from The New Torh World to go to Spam as its 
special correspondent with the Carhsts During the two 
months of his stay m that distracted country he saw little 
real fighting, and was himself prostrated by a sunstroke. 
On his return to England he continued to write m The 
Secularist and The National Reformer, under the at last 
well-known initials “ B Y.” 1 In 1875 he severed his con- 
nexion with The National Refo ? mer, owing to a disagree- 
ment with its editor , henceforth his chief source of income 
(1875—1881) was from the monthly periodical known as 
Cope’s Tobacco Plant. Chiefly through the exertions of 
his friend and admirer, Mr Bertram Dobell, Thomson’s 
best known book. The City of Dreadful Night, and other 
Poems, was published m April 1880, and at once attracted 
wide attention , it was succeeded m the autumn by Vane’s 
Story , and other Poems , and m the following year by 
Essays and Phantasies All his best woik was produced 
between 1855 and 1875 (“ The Doom of a City,” 1857, 
“ Our Ladies of Death,” 1861 ; Weddah and Om-el- 
Bonain “The Naked Goddess,” 1866-7 , The City of 
Dreadful Night , 1870-74) In his latter years Thomson 
too often sought refuge from his misery of mind and body 

1 Bysshe Vanolis ‘ ‘ Bysshe, 33 as the commonly used Christian name 
of Shelley, Thomson’s favourite vmtei ; and “ Vanolis,” an anagram 
of Novaks, the pseudonym of F, von Hardekberg (q.v ). 


m the Lethe of opium and alcohol His mortal illness 
came upon him m the house of a poet fuend , and he was 
conveyed to University College hospital, in Gower Stieet, 
where shortly after he died (June 3, 1882) He was 
buried at Highgate cemetery, m the same grave, m uncon- 
secrated ground, as Ins friend Austin Holyoake 

To the productions of James Thomson already mentioned may 
he added the posthumous volume entitled A Voice pom the Pile, 
aacl other Poems (1884), which has the advantage of Mr Bertiam 
Dobell’s valuable piefatoiy memoir and an etched poi trait of the 
poet This volume contains much that is interesting, but nothing 
to increase Thomson’s reputation If an attempt be made to point 
to the most apparent literary lelationship of the author of The 
City of Dieadful Night, one might ventuie the suggestion that 
James Thomson was a younger biotliei ot De Qumcey If he has 
distinct affinity to any writer it is to the autlioi of Suspiiict de 
Profundis, if we look further afield, w T e might peihaps discern 
shadowy prototypes m Leopaidi, Heme, and Baudelaire But, 
aftei all, Thomson holds so unique a place as a poet that the effoit 
at classification may well be dispensed with If he maintains his 
own lonely little height, it will he as a distinct individuality 
His, it is absolutely eeitam, was no litei ary pessimism, no assumed 
gloom The poem “ Insomnia ” is a distinct chapter of bio- 
graphy , and m “Mater Tenebiarum” and elsewheie among his 
wutmgs self-revelative passages aie frequent The ments of 
Thomson’s poetiy aie its imaginative power, its sombie intensity, 
its sonorous music , to these characteristics may be added, m his 
lighter pieces, a Heme-like admixture of stiange gaiety, pathos, and 
caustic irony Much, the same may be said of his best prose His 
faults aie a monotony of epithet, the not infrequent use of mere 
xhetoiie and veibiage, and peihaps a prevailing lack of the sense 
of form , to these may he added an occasional vulgai recklessness 
of expression, as m parts of Vane's Story and m some of his 
prose writings Time will reduce lus noteworthy woik within a 
nairow compass, hut within that limit it will he found as remark- 
able as it is unique 

THOMSON, John (1778-1840), amateur landscape 
painter — Thomson of Duddingston, as he is commonly 
styled, — was born on September 1, 1778, at Dailly, Ayr- 
shire His father, grandfather, and, as we aie informed, 
great-grandfather also, weie clergymen of the Church of 
Scotland The father determined that his sou should 
follow the ancestral profession, and, gieatly against his 
natural bent, — for all his thoughts turned instinctively 
towards art, — he acceded to the parental wish He studied 
m the university of Edinburgh , and, residing with his 
elder biothei, Thomas Thomson, afterwards celebrated as 
an antiquanan and feudal lawyer, he made the acquaint- 
ance of Francis Jeffrey and other young members of the 
Scottish bar afterwards notable The pursuit of art, how- 
ever, was not abandoned , during the recess he sketched 
in the country, and, while attending his final college 
session, he studied for a month under Alexander Nasmyth. 
After his father’s death he became, m 1800, his successor 
as minister of Dailly, and m 1805 he was translated 
to the parish of Duddingston, close to Edinburgh The 
practice of art was now actively resumed, and it came to 
be continued throughout life — apparently without any 
very great detriment to pastoral duties. Thomson’s popu- 
larity as a painter increased with his increasing artistic 
skill , and, having mastered his initial scruples against 
receiving artistic fees, on being offered £15 for a land- 
scape — reassured by “ Grecian ” Williams’s stout assertion 
that the work was “ worth thrice the amount ” — the 
minister of Duddingston began to dispose of the produc- 
tions of his brush m the usual manner In 1830 he was 
made an honorary member of the Royal Scottish Academy. 
Besides that of art, Thomson had other singularly varied 
tastes and aptitudes He was an accomplished performer 
on violin and flute, an exact and well-read student of 
physical science, and one of the writers on optics m the 
early numbers of the Edinburgh Review His life passed 
peacefully away m the kindly and charitable discharge of 
Ins clerical duties, varied by the enthusiastic pursuit of his 
art, and the enjoyment of intercourse with a singularly 
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wide and eminent circle of friends, winch, among artists, 
included Turner and Wilkie, and among men of letters 
Wilson and Scott, — the latter of whom desired that 
Thomson, instead of Turner, should have illustrated the 
collected edition of his works He died at Duddmgston 
on the 27th of October 1840 (not the 20th, as stated by 
some authorities) Thomson -was twice married, and his 
second wife, the widow of Mr Dalrymple of Cleland, was 
herself also a skilful amateur aitist 

Thomson holds an honouiable position as the first poweiful 
landscapist that Scotland produced, and he is still among hei 
greatest His style was founded, in the first instance, upon 
the practice of the Dutch masters , hut ultimately he submitted 
to the influence of the Poussins and the Italians, rightly believ- 
ing that then method — in the richer solemnity of its colour and 
the deeper giavity of its chiaroscuro — was more tiuly fitted for 
the portrayal of the scenery of Scotland, more m harmony with 
the gloom and the glory of its mountains and its glens and the 
passion of its wave-vexed cliffs But to the study of the ait of the 

5 last he joined a close and constant leference to nature which kept 
us own work fiesh and ongmal, though, of course, he nevei even 
approached such scientific aceuiacy m the tendering of natuial 
ioim and effect as is expected from even the tyro m our recent 
schools of landscape His ait is clearly distinguished by “style”, 
at their best, his works show skilful selection m the leading lines 
of then composition and admnable qualities of abstiact colour and 
tone Thomson is fauly lepiesented in. the Scottish National 
Gallery , and the Abeilady Bay of that collection, -with the soft 
infinity of its clouded giey sky, and its sea which leaps and falls 
again m waves of sparkling and of shadowed silver, is fit to rank 
among the tnumphs of Scottish art 

THOE See JEsir, vol i p 210, and Mythology, 
vol xvn p 156, 

THOEEATT, Hekry David (1817-1862), one of the 
most strongly-marked individualities of modern times, 
spent tlie greater part of Ins life in the neighbourhood of 
the place where he was born — Concord, a village town of 
Massachusetts, pleasantly situated some twenty miles north- 
west of Boston, amidst a pastoral country of placid beauty 
To Thoieau this Concord country contained all of beauty 
and even grandeur that was necessary to the worshipper 
of nature he once journeyed to Canada , he went west on 
one occasion , he sailed and explored a few rivers , for the 
rest, he haunted Concord and its neighbourhood as faith- 
fully as the stork does its ancestral nest John Thoieau, his 
father, who married the daughter of a Hew England clergy- 
man, was the son of a John Thoreau of the isle of Jersey, 
who, m Boston, married a Scottish lady of the name of Burns 
This last-named John was the son of Philippe Thoreau and 
his wife Mane le Gallais, persons of pure French blood, 
settled at St Helier, m Jersey Fiom his New England 
Puritan mother, from his Scottish grandmother, from his 
Jersey- American giandfather, and from his remoter French 
ancestry Thoreau inherited distinctive traits . the Saxon 
element perhaps predominated, but the “ hauntmgs of 
Celtism ” were prevalent and potent The stock of the 
Thoreaus was a robust one ; and in Concord the family, 
though never wealthy nor officially influential, was ever 
held m peculiar respect As a boy, Henry drove his 
mother’s cow to the pastures, and thus early became 
enamoured of certain aspects of nature and of certain 
delights of solitude At school and at Harvard university 
he m nowise distinguished himself, though he was an 
intelligently receptive student , he became, however, pro- 
ficient enough iu Greek, Latin, and the more general 
acquirements to enable him to act for a time as a master 
But long before this he had become apprenticed to the 
learning of nature in preference to that of man when only 
twelve years of age he had made collections for Agassiz, 
who had then just arrived m America, and already the 
meadows and the hedges and the stream-sides had become 
cabinets of rare knowledge to him On the desertion 
of schoolmastering as a profession Thoreau became a 
lecturer and author, though it was the labour of his hands 
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which mainly supported him through many years of his 
life professionally he was a surveyor In the effort to 
reduce the practice of economy to a fine art he arrived at 
the conviction that the less labour a man did, over and 
above the positive demands of necessity, the better for him 
and for the community at large , he would have had the 
order of the week reversed, — six days of lest for one of 
labour It was in 1845 he made the now famous experi- 
ment of Walden Desirous of proving to himself and 
others that man could be as independent of his kind as the 
nest-buildmg bird, Thoreau retired to a hut of his own 
construction on the pme-slope over against the shores of 
"Walden Pond, — a hut which he buiLt, furnished, and kept 
m older entirely by the labour of his own hands During 
the two years of his residence in Walden woods he lived 
by the exercise of a little surveying, a little job-work, and 
the tillage of a few acres of ground which produced him 
his beans and potatoes His absolute independency was 
as little gained as if he had camped out m Hyde Park, 
relatively he lived the life of a recluse He read consider- 
ably, wrote abundantly, thought actively if not widely, 
and came to know beasts, birds, and fishes with an intimacy 
more extraordinary than was the case with St Francis of 
Assisi Birds came at his call, and forgot their hereditary 
fear of man , beasts lipped and caressed him , the very 
fish m lake and stream would glide, unfearful, between 
his hands This exquisite familiarity with bird and beast 
would make us love the memory of Thoreau, if his egotism 
were triply as arrogant, if his often meaningless paradoxes 
were even more absurd, if his sympathies were even less 
humanitarian than we know them to have been His 
Walden , the record of this fascinating two years’ experi- 
ence, must always remain a production of great interest 
and considerable psychological value Some years before 
Thoreau took to Walden woods he made the chief friend- 
ship of his life, that with Emerson He became one of 
the famous circle of the transcendentalists, always keenly 
preserving his own individuality amongst such more or less 
potent natures as Emerson, Hawthorne, and Margaret 
Fuller From Emerson he gained more than from any 
man, alive or dead , and, though the older philosopher 
both enjoyed and learned from the association with the 
youngei, it cannot be said that the gam was equal There 
was nothing electrical m Thoreau’s intercourse with his 
fellow-men , he gave off no spiritual sparks He absorbed 
intensely, but when called upon to illuminate m turn was 
found wanting It is with a sense of relief that we read 
of his having really been stirred into active enthusiasm 
anent the wrongs done the ill-fated John Brown With 
children he was affectionate and gentle, with old people 
and strangers considerate In a word, lie loved his kind 
as animals, but did not seem to find them as interesting as 
those furred aud feathered In 1847 Thoreau left Walden 
Lake abruptly, and for a time occupied himself with lead- 
pencil making, the parental trade He never married, 
thus further fulfilling his policy of what one of his essayist- 
biographers has termed “ indulgence in fine renounce- 
ments ” At the comparatively early age of forty-five he 
died, on 6th May 1862 His grave is m the beautiful 
cemetery of Sleepy Hollow, beside those of Hawthorne 
and Emerson. 

Thoreau’s fame will rest on Walden, the Excursions, and his 
Letters, though ha wrote nothing which is not deserving of notice 
Up till his thirtieth yeax he dabbled m veise, but he had little ear 
for metrical music, and he lacked the spmtual impulsiveness of the 
true poet. He had occasional flashes of insight and could record 
beautifully, notwithstanding * his little poem { ' Haze ” is surcharged 
with concentrated loveliness His weakness as a philosopher is his 
tendency to base the laws of the universe on the experience-horn, 
thought-piodueed convictions of one man — himself His weakness 
as a writer is the too frequent stiiving aftei antithesis and paradox 
If he had had all his own originality without the itch of appealing 
XXIII — 40 
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original, he would have made his fascination n resistible As it is, 
Thoreau holds a unique place He was a naturalist, but absolutely 
devoid of the pedantry of science , a keen observe!, but no retailer 
of disjointed tacts He thus holds sway over two domains lie 
has the adheicnce of the lo\ ers of fact and of the cluldien of fancy 
He must always he lead, whether lovingly 01 interestedly, for he 
lias all the i anable charm, the strange satumnuty, the contradic- 
tions, austerities, and delightful sui puses, of Nat uie herself 

feee W E Chanmng, Thoieau the Poet Naturalist, Boston, 1S73, F B San 
lien, Liogr aphij of Thoreau ( \meiicaii Men of Letters Senes) , II A Page, Bio- 
graphy of Thoieau , Emeison, Introduction to Exclusions , J Bussell Lowell, My 
htady Windows, Will H Bn cits, Intiodrution to Walden, Piofessor Nichol, 
A met ican Literature, pp 312 sq , Mr Burroughs , Mr Henrj Janies, <fcc Aftei 
Th oi eau's death were published (besides the Excursions, 1Si.3) The Maine 
Moods (186 1) , Cape Cod (ISCo), Letters and Poems (18U5) , A Jani.ee in Canada 
(1SGG) In the Atlantic Monthly, in 1S62, appeared ‘ ‘ Walking,” “ Autumn Tints,” 
and ‘ Wild Apples", in 1863 “Kight and Moonlight ’’ His host known work, 
W'dlden, constitutes the second volume of the senes called The Camelot Classics, 
otherwise Thoieau’s productions are not widelj known m Britain 

THORIUM, in. ck.eim.stry, is tke name of the as yet 
uDisolated radical of tkoi m, one of the now numerous 
li rare earths ” Thona was discovered by Berzelius m 1828 
m the mineral now called thonte It is piesent also m 
pyrochlor, monazite, orangite, and euxemte Being similar 
to the oxides Ti0 2 and Zi0 2 of titanium and zirconium, 
thona is assumed to he a bmoxide Tk0 2 The atomic 
weight, accoidmg to Cleve, is Tk = 233, O being 16 

THORN (Polish Turim), an interesting old town m the 
province of West Prussia, is situated on the right bant of 
the Vistula, near the point where the nver enters Prussian 
territory, 26 miles south-east of Biomherg and 92 miles 
south of Dantzic Its position near the frontier of 
Russian Poland mates it a strategic point of impoitance, 
and, strongly fortified since ISIS, m 1878 it was couverted 
into a fortress of the first class The “ old town,” founded 
m 1231, and the “ new town,” founded thirty-three years 
liter, were united m 1154, and both retain a number of 
quaint buildings dating from the 15th and 16th centuries, 
when. Thorn was a flourishing member of the Hanseatic 
League The town-house, of the 14th and 16 th centuries, 
the churches of St John and the Virgin, with aisles as 
lofty as the nave, the ruined castle of the Teutonic ordei, 
and the gates, leaning tower, and fragments of the walls, 
all of the 13th century, are among the most interesting 
edifices The ancient wooden bridge, now burned down, 
at one time the only permanent budge across the lower 
Vistula, has been succeeded by a massive non railway 
viaduct, half a mile long Thorn carries on an active 
trade m gram, timber, wine, colonial wares, and iron, and 
has manufactures of leather, hats, starch, candles, and 
numerous other articles It is famous for its “ Pfeffer- 
kuchen,” a kind of gingerbread Pait of the trade is 
carried on by vessels on the Vistula In 1885 the popu- 
lation -was 23,914 (m 1816 7909), about thiee-fiftks 
being Protestants and two-fifths (chiefly Poles) Roman 
Catholics 

Thorn, founded in 1231 by the Teutonic older as an outpost 
against the Poles, was colonized mainly from Westphalia The 
first peace of Thorn, between the older and the Poles, was con- 
eluded in 1411, In 1454 the townspeople levolted flora the 
knights of the older, destroyed their castle, and attached them- 
selves to the king of Poland. This lesulted u> a wai, which was 
terminated m I486 by the second peace of Thorn In. the 15th 
and 16th centuues Thorn was a Hanse town of importance, and 
received the titles of “queen of the Vistula” and “the beautiful.” 
It embraced the Reformation m 1557, and m 1645 it was the scene 
of a “ colloquium ehautativum, ” oi discussion betvixtthe doctois of 
the rival creeds, which, however, lesulted m no agreement In 
1724 a not between the Protestant and Roman Catholic inhabitants 
was seized upon by the Polish king as a pretext for beheading the 
burgomaster and nine other leading Piotestant citizens, an act of 
oppression which is known as the “ bloodbath of Thorn ” The 
second partition of Poland confeued Thorn upon Prussia, by the 
treaty of Tilsit it was assigned to the duchy of Warsaw , but since 
the congress of Vienna it has again been Prussian. Copernicus 
was born at Thorn m 1473 

THORNBACK is the name given to a species of ray 
{Raja clavata ) which is found all round the coasts of 
Europe, and locally abundant , it derives its name from 
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the peculiar armature of the skm of its body, the upper 
and lower smrfaces of the body of the female being armed 
with scattered, more or less numerous, large round osseous 
bucklers, each with a spine m the centre , the tail also is 
armed with lows of similar buckleis In the male fish these 
bucklers are absent, or neaily so The tlioinback does 
not grow to the same large size as the skates, a specimen 
three feet across being considered large It is moie valued 
as food than the other rays, and consumed m large 
quantities, fresh as well as salted 

THORNHILL, Sir James (1676-1734), historical 
painter, was horn at Melcombe Regis, Dorset, m 1676, 
coming of an ancient but impoverished county family 
His father died while he was young, but he was befnended 
by his maternal uncle, the celebrated Dr Sydenham, and 
apprenticed to Thomas Highmore, sergeant painter to 
King William III , a connexion of the Thoi nhill family 
Little is known regarding his early caieer. About 1715 
he visited Holland, Flanders, and France, and, having 
obtained the pationage of Queen Anne, he was m 1719-20 
appointed her serjeant-painter m succession to Highmore, 
and was ordered to decorate the interior of the dome of 
St Paul’s with a senes of eight designs, m chiaroscuro 
heightened with gold, illustrative of the life of that 
apostle, — a commission for which Louis Laguerre had 
previously been selected by the commissioners for the 
repair of the cathedral Pie also designed and decorated 
the saloon and hall of Moor Park, Herts, and painted 
the great hall at Blenheim, the princesses’ apartments at 
Hampton Court, the hall and staircase of the Soutlisea 
Company, the chapel at Wimpole, the staircase at 
Easton-Neston, Northamptonshire, and the hall at Green- 
wich Hospital, usually considered his most impoitant and 
successful woik, upon which be was engaged from 1708 
to 1727 Among his easel pictures are the altai-pieces of 
All Souls and Queen’s College chapels, Oxford, and that 
in Melcombe Regis church , and he executed such portrait 
subjects as that of Sn Isaac Newton, m Trinity College, 
Cambridge, and the picture of the House of Commons m 
1730, now m the possession of the earl of Hardwicke, in 
which he was assisted by Hogarth, who married Jane, his 
only daughter He also produced a few etchings m a 
slight and sketchy but effective manner, and executed 
caieful full-size copies of Raphael’s cartoons, which now 
belong to the Royal Academy About 1724 he drew up 
a proposal for the establishment of a royal academy of 
the aits, and his scheme had the support of the lord 
treasurer Halifax, but Government declined to furnish 
the needful funds Thornhill then opened a drawing- 
school m his own house m James Street, Co vent Garden, 
where instruction continued to be given till the time of 
3ns death. He acquired a considerable fortune by his art, 
and was enabled to repurchase his family estate of Thorn- 
hill, Dorsetshire In 1715 he was knighted by George I, 
and m 1719 he represented Melcombe Regis m parlia- 
ment, a borough for which Sir Christopher Wren bad 
previously been member Having been removed from his 
office by some court intrigue, and suffering from broken 
health and lepeated attacks of gout, he retired to his 
country seat, where he died on the 4th of May 1734 
His son James was also an artist He succeeded his 
father as seij eant-pamter to George II , and was appointed 
“ painter to the navy ” 

The high conteraporaiy estimate of Sir James Thornhill’s works 
has not since been confirmed, in spite of Dr Young, “late times” 
do not 

" Understand 

How Raphael's pencil lives in Thornhill’s hands ’’ 

He is weak m diawmg, — indeed, when, dealing with complicated 
figures he was assisted by Thomas Gibson, and, ignorant of the 
gieat monumental art of Italy, he formed himself upon the lower 
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model of Le Bum It must, however, be admitted that, in. the 
departments of nit which he chose for his own, he was the best 
native painter of his time 

THORWALDSEN, Beetel (1770-1844), a very able 
Danish sculptor, was the son of an Icelander who had 
settled m Copenhagen, and there carried on the tiade of 
a wood-carvei While very young, Beitel Thorwaldsen 
learnt to assist his father , at the age of eleven he entered 
the Copenhagen school of art, and soon began to show his 
exceptional talents In 1792 he won the highest prize, 
the travelling studentship, and m 1796 he started foi Italy 
m a Danish man of- wax On the 8th of March 1797 he 
arrived m Rome, where Canova was at the height of his 
popularity Thorwaldsen’s first success was the model for 
a statue of Jason, which was highly praised hy Canova, 
and he received the commission to execute it m marble 
fiom Thomas Hope, a wealthy English ait-patron Erom 
that time Thonvaldsen’s success was assured, and he did 
not leave Italy for twenty-thiee years In 1819 he 
returned to Denmark, where he was received with the 
gieatest enthusiasm. He was there commissioned to make 
the colossal series of statues of Christ and the twelve 
apostles which are now m the Fruenkirche in. Copenhagen 
These were executed after his return to Rome, and weie 
not completed till 1838, when Thorwaldsen again returned 
to Denmark He died suddenly m the Copenhagen theatre 
m 1844, and bequeathed a gieat pait of his foitune for 
the building and endowment of a museum m Copenhagen, 
and also left to fill it all his collection of works of art, and 
the models for all hzs sculpture, — a very large collection, 
exhibited to the greatest possible advantage Thor- 
waldsen is buried m the courtyard of this museum, under 
a bed of roses, by his own special wish. 

On the v hole Thorwaldsen vas the most successful of all the 
imitators of classical sculpture, and many of his statues of pagan 
deities are modelled with much of the antique feeling for bieadtli 
and punty of design His attempts at Chustian sculptui e, such 
as the tomb of Pius YII m St Peter’s and the Chust and Apostles 
at Copenhagen, aio less successful, and weie not m accordance 
with the sculptoi’s leal sympathies, which were pmely classic 
Thorwaldsen’s pnvate life was not admirable be woilced some- 
times with feveiisb eagerness , at otbei times be was ulle foi many 
months togethex A gt eat numbei of bis best v T oiks exist m piwate 
collections m England His not veiy successful statue of Lord 
Byron, after being lefused a place m 'Westminster Abbey, was 
finally deposited m the library of Trinity College, Cambndge 
The most widely popular among Tlioiwaldsen’s works have been 
some of his bas-reliefs, such as the Night and the Morning, 
which he is said to have modelled m one day In the mam his 
populauty is now a thing of tlie past, owing eluefly to the leac 
tion against the pseudo-classic style of sculptui e 

A well-illusti atecl account of Thorwaldsen and Ins works is given hy Eugfenc 
Plcm, Thoraald^en, sa Vie, &c , Puis, 1SS0, see also Andeisen, B T/toricaldsen , 
Bcihn, 1SUS, Killer up, Tho> waldim » Aibeiten, <&c , Copenhagen, 1852, and 
Thiele, Thoi waldsen's Leben, Leipslc, 1852-56 

THOTJ, Jacques Auguste de (1553-1617), sometimes 
known by the Latmized form Thu anus, as his great 
history is by the name Thuana, was horn at Pans on 
October 8, 1553. Pie belonged to a family of distinction 
in the Orl&anais, of which the elder branch had, he tells 
us, been noblesse cVfyee, though he gives no particulars 
except of those who had for some generations been noblesse 
de robe He and his were closely connected hy birth, 
marriage, and friendship with several of those great legal 
families — the Harlays, the Huraults, the Brularts, the 
Lamoignons, and others — which for many generations 
furnished Prance with by far her most valuable class of 
public men The historian’s father was Cliristophe de 
Thou, first president of the parlement of Pans, a man 
whose strong legal and religious prejudices against the 
Huguenots have rather obscured, m the eyes of historians, 
his undoubted ability and probity Christophe’s brothers, 
Adrien and Nicolas, were both men of mark, the former 
being also a lawyer, and the latter ultimately becoming 
bishop of Chart! es, in which capacity he “ instructed ” 
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Henry IV at his conver&ion De Thou’s mother was 
Jacqueline Tuleu, dame de Cell He was a delicate 
child, and seems by his own account to have been rather 
neglected by his parents , perhaps it was for this reason 
that, though he grew stronger with age, he was destined 
for the chuich He took minoi oiders, and obtained 
some benefices It was, howe\ er, to the legal side of the 
ecclesiastical piofession that he was devoted, and, after 
being at school at the College de Bourgogne, he studied 
law at Oi leans, Bourges, and Valence, being at the last 
two places undei the tuition of juiists no less celebrated 
than Hotman and Cujas It was not, howevei, till he 
approached middle life that he definitely renounced the 
clerical profession, marued, and accepted lay offices Mean- 
while he had tiavelled much and dischaiged impoitant 
duties In 1573, that he might profit by seeing foreign 
parts, he was attached to the suite of Paul de Foix, who 
was sent on a circular mission of compliment to the 
Italian princes, and with him De Thou visited Turin, 
Milan, Mantua, Venice, Rome, Florence, and many minor 
places. On his leturn he studied for four years, tra- 
velling to the Netherlands in the interval, and m 1579 
to Geimauy. Two years later he was appointed to a 
royal commission in Guienne, and made the acquaintance 
of Henry of Navarre and of Montaigne. He had already 
become the friend of most of the eminent men of letters 
of the time, from Ronsaid downwards, and was particularly 
intimate with Pierie Pi thou, the soul of the future Satire 
Mzywppee De Thou, by all his sympathies, belonged to 
that later and better phase of the politique party which 
devoted itself to the maintenance of loyalty as the one 
hope of France, and, when Hem y„ III, was duven from 
his capital by the violence of the Guises and the League, 
De Thou followed hnn to Blois After his renunciation of 
oiders, he had been made, fiist, master of requests, and 
then president ct mortier, which was the highest dignity 
he ever attained After the death of Henry HI. he 
attached himself closely to his successor, and m 1593 was 
appointed (he was a gieat bibliophile) grand niaitre of the 
royal library, in succession to Amyot, the translator of 
Plutaich and Longus It was in. thi3 same year that he 
began his history, the composition of which was inter- 
rupted, not only by his regular official duties, but by 
frequent diplomatic missions at home and abioad His 
most important employment of all was on the commission 
which, in face of the greatest difficulties on both sides, 
successfully carried through the negotiations for the edict 
of Nantes Nor were his duties as a diplomatist inter- 
mitted by the death of Henry IV., though the Govern- 
ment of Marie de' Medici refused him the place of premier 
president which he desired, and hurt his feelings by 
appointing him instead a member of the financial com- 
mission which succeeded Sully This appointment he 
rather strangely chose to thmk a degradation. It is, how- 
ever, absurd to say that the affair, which he survived six 
years, had anything to do with his death That, as far as 
it was hastened by any mental affliction, seems to have 
been rather due to grief at the death of his second wife, 
Gasparde de La CMtre, of whom and of his sons and 
daughters by her (Ins first marriage with Marie de Bar- 
bangon had been childless) he was extremely fond His 
eldest son, Frangoir, Auguste, was the friend of Cmq Mars, 
and shared his downfall and fate But this was a quarter 
of a century after De Thou’s own death, which happened 
on May 7, 1617 

Although a distinguished ornament of France, Be Thou has 
nothing to do, properly speaking, with French literature Besides 
minor works in Latin (a poem on hawking, some paraphrases of 
the Bible/ &c ), he wrote also m Latin the gieat history which has 
made his name known Entitled llxstoriee Sui Tempons , it begins 
shortly before the author's birth (in 1546), and extends to 1607, 
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ten years before bis death The first part, m eighteen books, was 
published m 1604- , the second, thud, and fourth appeared m 16o6 
and the two following 3 ears The last pait, which makes a total 
of 138 books, did not appeal till 1620, under the caie of the author’s 
friends Rigault and Dupuy, whom he had named his literary 
executors The first named likewise put final touches to De Thou’s 
autobiography, which, also wntten in Latin, appears in French m 
most collections of Fiench memoirs It contains minute details 
of the author’s life down to 1607, mixed with rather miscellaneous 
descriptions of interesting places which he had visited (such as 
Mont St Michel, an eagle’s eyrie m Dauphme, Ac ) , and its com- 
position is said to have been partly detei mined by the obloquy cast 
by bigoted adheients of the papacy on the History De Thou was 
indeed obnoxious to these on many grounds He had helped to nego- 
tiate the edict of Nantes, he had opposed the acknowledgment m 
France of the decrees of Trent , he had been a steady Anti-Leaguer , 
and be was accused of speaking in the History itself of Piotestants 
and Protestantism, not merely with criminal mildness, but with 
something like sympathy It is needless to say that these blots 1 x 1 
the History have seemed beauties to later and more dispassionate 
students There is no doubt that the charges of partiality on 
minor and mostly personal points are either disprovable or unim- 
portant, and the whole seems to be as fair and as carefully accurate 
as at such a time was possible On the other hand, the work is 
undoubtedly planned ami executed on much too Imge a scale, and 
the inclusion of events in foieign countnes, on which the author 
was often hut ill-informed, has not impioved it But it is clearly 
and on the whole excellently written, and will alwavs be, as fax 
as any general contemporary history can be so called, the great 
authority for at least the French part of its subject and peuod It 
was first published as a whole when, as above mentioned, the last 
part appeared 111 2620, and it was several tunes reprinted More than 
a hundred yeais later, m 1733, an Englishman, Samuel Buckley, 
working m part on the materials of Thomas Caite, produced at 
London what is recognized as the standard edition of the original, 
in 7 vols folio. The standard French translation was made im- 
mediately afteiwards by a group of literny men, the best known 
of whom were the Abbe Desfontaines and Prevost, the author of 
Manon Lescaut A choice copy of the first edition of the first part, 
with the arms of Henry IV on the binding, is m the British 
Museum library 

THOUSAND AND ONE NIGHTS The Thousand 
and One Nights, commonly known m English as The 
Arabian Nights’ Entertainments , is a collection of tales 
wntten in Arabic, which first became generally known in 
Europe in the early part of last century through the 
French translation hyAutome Galland (q v ), and rapidly 
attained such universal popularity that it is unnecessary 
to describe the contents of the book But the origin of 
the As ahum Nights claims discussion m this place In 
the Journal Asiatique for 1827, p 253, Von Hammer 
drew attention to a passage m the Golden Meadows of j 
Masudi (ed Barbier de Meynard, iv 89 sq ), written in 
943 ad, m which ceitara stories current among the old 
Arabs are compared with “ the books which have reached 
us in translations from Persian, Indian, and Greek, such 
as the book of Hezdr Afsdne , a title which, translated from 
Persian into Arabic, means ‘ the thousand tales 3 This 
book is popularly called The Thousand and One Nights, 
and contains the story of the king and his vizier and of 
his daughter Shirazfid and her slave girl Dinfizad Other 
books of the same kind are the book of Ferza and Binds, 
containing stories of Indian kings and viziers, the book of 
Smdibfid, &c ” Yon Hammer concluded that the Thousand 
and One Nights were of Persian or Indian origin Against 
this conclusion De Sacy protested m a memoir {Mem de 
VAcad des Inscr , 1833, x. 30 sq), demonstrating that the 
character of the book we know is genuinely Arabian, and 
that it must have been written m Egypt at a compara- 
tively recent date Von Hammer m reply adduced, m 
Jour As, 1839, 11 . p 175 sq, a passage m the Fihnst 
(987 a.d.), which is to the following effect — 

<f The ancient Persians were the first to invent tales, and make 
books of them, and some of their tales were put 111 the mouths of 
animals The Ashghanians, or third dynasty of Pei si an lungs, 
and after them the Sasanians, had a special part in the development 
of this literature, which found Arabic translators, and was taken 
up by accomplished Arabic literati, who edited it and imitated it 
The earliest book of the kmd was the Hezdr afsdn or Thousand 


Tales, which had the following origin A certain Persian king was 
accustomed to kill his wives on the morning after the consummation 
of the marnage But once he married a clever pnneess called 
Shaluazad, who spent the marnage night m telling a story which 
in the morning readied a point so interesting thattlie king spaied 
her, and asked next night for the sequel This went on for a 
thousand nights, till Shahrazad had a son, and ventured to tell 
the king of hei device He admixed her intelligence, loved her, and 
spared her life In all this the princess was assisted by the king’s 
stewardess Dmazad This book is said to liav e been written for 
the princess Homai (MSS Homam), daughter of Bahman It 

contains neaily two hundred stories, one story often occupying 
several nights I have repeatedly seen the complete hook, but it 
is really a meagre and uninteresting pioduction” {Fihnst, ed 
Flugel, p 304) 

Persian tradition (m Firdausi) makes Princess Homfii 
the daughter and wife of Bahman Ardashlr, 1 e., Artaxerxes 
I Longimamis She is depicted as a great builder, a kind 
of Persian Semirarms, and is a half-mythical personage 
already mentioned m the Avesta, but her legend seems 
to be founded on the history of Atossa and of Parysatis. 
Firdausi says that she was also called Shahrazfid (Mobil, 
v 11) This name and that of DInazfid both occur in. 
what Mas'ddi tells of her According to him, Shahrazfid 
was Homfii’s mother (11 129), a Jewess ( 11 . 123) Bahman 
had married a Jewess (1 118), who was instrumental in 
delivering her nation from, captivity In u 122 this 
Jewish maiden who did her people this service is called 
Dinfizfid, but “ the accounts,” says our author, “ vary ” 
Plainly she is the Esther of Jewish story Tabari (1 688) 
calls Esther the mother of Bahman, and, like Firdausi, 
gives to Horn hi the name of Shahrazfid The story of 
Esther and that of the original Nights have m fact one 
mam feature m common In the former the king is 
offended with his wife, and divorces hei , m the Arabian 
Nights he finds her unfaithful, and kills her. But both 
stories agree that thereafter a new wife was brought to 
him every night, and on the morrow passed into the second 
house of the women (Esther), or was slam {Nights) At 
length Esther or Shahrazfid wins his heart and becomes 
queen The issue m the J ewish story is that Esther saves 
her people , m the Nights the gamers are “ the daughteis 
of the Moslems,” but the old story had, of course, some 
other word than “ Moslems ” Esther’s foster-father be- 
comes vizier, and Shahrazfid’s father is also vizier Shah- 
raz fid’s plan is helped forward m the Nights by Dinfizfid, 
who is, according to MasMdi, her slave girl, or, according 
to other MSS , her nurse, and, according to the Fihnst, 
the king’s stewardess The last account comes nearest to 
Esther 11 15, where Esther gams the favour of the king's 
chamberlain, keeper of the women It is also to be noted 
that Ahasuerus is read to at night when he cannot sleep 
(Esther vi 1) And it is just possible that it is worth 
notice that, though the name of Ahasuerus corresponds to 
Xerxes, Josephus identifies him with Artaxerxes I. 

Now it may be taken as admitted that the book of 
Esther was written m Persia, or by one who had lived m 
Persia, and not earlier than the 3d century n c. If now 
there is real weight in the points of contact between this 
story and the Arabian Nights — and the points of difference 
cannot be held to outweigh the resemblances between two 
legends, each of which is necessarily so far removed from 
the hypothetical common source — the inference is import- 
ant for both stories On the one hand, it appears that 
(at least m part) the book of Esther draws on a Persian 
source , on the other hand, it becomes probable that the 
Nights are older than the Sfisfinian period, to which Lane, 
111 677, refers them 

It is a piece of good fortune that MasMdi and the 
Fihnst give us the information cited above. For m 
general the Moslems, though very fond of stories, are 
ashamed to recognize them as objects of literary curiosity. 
In fact, the next mention, of the Nights is found only after 
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a lapse of three centimes Makrizi, describing the capital 
of Egypt, quotes from a work of Ibn Sa'id (e 1250 ad), 
who again cites an older author (Al-Ivortobi), who, in 
speaking of a love affair at the court of the caliph. Al-Anur 
(1097-1130), says “what is told about it resembles the 
romance of Al-Battal, or the Thousand and One Nights ” 
( Hitat , Bhlak: ed , l. 485, h 181) 

That the Nights which we have ai e not the original trans- 
lation of the Hezdr Afsdne is certain, for the greater part 
of the stories are of Arabian origin, and the whole is so 
thoroughly Mohammedan that even the princes of remote 
ages who are introduced speak and act as Moslems It 
might be conceived that this is due to a gradual process of 
modernization by successive generations of story-tellers 
But against this notion, which has been entertained by 
some scholars. Lane has remarked with justice that, much 
as MSS of the Nights differ from one another m points of 
language and style, m the order of the tales, and the 
division into nights, they are all so much at one m 
essentials that they must be regarded as derived from a 
single original There is no trace of a recension of the 
text that can be looked on as standing nearer to the Hezdr 
Afsdne And the whole local coloui of the woik, m point 
of dialect and also as regards the manners and customs 
described, clearly belongs to Egypt as it was from the 
14th to the 16th century. Some points, as De Sacy and 
Lane have shown, forbid us to place the book earlier 
than the second half of the 15th century Galland’s MS 
copy, again, was m existence in 1548 Lane accordingly 
dates the work from the close of the 15th century or the 
beginning of the 16th, but this date appears to be too 
late Eor Abu’l-Mahdsm, an Egyptian historian who died 
m 1470, writing of Hamdi, a famous highwayman of 
Baghdad m the 10th century, remarks that he is probably 
the figure who used to be popularly spoken of as Ahmed 
ai-Danaf (ed Juynboll, u 305) Now in the Nights 
Ahmed al-Danaf really plays a part corresponding to that 
of the historical Hamdi, being now a robber (Lane, u 
404) and again a captain of the guard (Lane, u 249) 
It would seem that Abu’l-Mahdsln had read or heard the 
stories m the Nights, and was thus led to compare the 
historical with the fictitious character. And, if this be so, 
the Nights must have been composed very soon after 
1450 1 

No doubt the Nights have borrowed much from the 
Hezdr Afsdne , and it is not improbable that even m the 
original Arabic translation of that work some of the Per- 
sian stories were replaced by Arab ones But that our 
Nights differ very much from the Hezdr Afsdne is further 
manifest from the circumstance that, even of those stories 
m the Nights which are not Arabian m origin, some are 
borrowed from books mentioned by Mas'udi as distinct 
from the Hezdr Afsdne. Thus the story of the king and 
his son and the damsel and the seven viziers (Lane, chap 
xxi note 51) is m fact a version of the Booh of Smdbdd, 2 
while the story of Jailed and his son and the vizier 
Shammhs (MtNaghten, iv. 366 sq , cf. Lane, m 530) 
corresponds to the book of Ferza, and Svmds. 3 

Not a few of the tales are unmistakably of Indian or 

1 The hypothesis of gradual and complete modernization is also 
opposed to the fact that the othei romances used “by Cairene story- 
tellers (such as those of 'Antar and of Saif) retain their ongmal 
local colour through all valuations of language and style 

2 On this famous book, the Synao Smdib&n, the Greek Syntipas, 
and the Seven Sages of the European West, see Steiao Lite batube 
( vol, xxi i p 850) and Spain (vol. xxn p 354) 

3 De Sacy and Lane suppose that the oiigmal title of the Arabic 
translation of the Hezdr Afsdne was The Thousand Nights But most 
MSS of Mas'udi already have The Thousand and One Nights, •which 
is also the name given by Makrizi. Both ciphers perhaps mean only 
n a very great number,” and Fleischer (De Glossis Habichticmis, p 4) 
has shown that 1001 is certainly used in. this sense. 
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Persian oiigm, and in these poetical passages are rarely 
inserted. In other stories the scene lies in Persia or 
India, and the source is foieign, but the treatment 
thoroughly Arabian and Mohammedan Sometimes, in- 
deed, traces of Indian origin are perceptible, even in stories 
in winch Harun al-Bashid figures and the scene is Bagh- 
dad or Basra 4 But most of the tales, m substance and 
form alike, are Arabian, and so many of them have the 
capital of the caliphs as the scene of action that it may 
be guessed that the author used as one of his sources a 
book of tales taken from the era of Baghdad’s prosperity. 

The late date of the Nights appears from sundry ana- 
chronisms In the story of the men tiansformed into fish — 
white, blue, yellow, or red according as they were Moslems, 
Christians, Jews, or Magians (Lane, i. 99), — the first 
three colours aie those of the turbans -which, in 1301, 
Mohammed b Kelaiin of Egypt commanded his Moslem, 
Christian, and Jewish subjects respectively to wear 5 
Again, in the story of the humpback, whose scene is laid 
m the 9th century, the talkative barber says, “ this is the 
year 653” (=1255 ad , Lane, l 332, wntes 263, but 
see his note), and mentions the caliph Mostansir (died 
1242), who is mconectly called son. of Mostadi 6 In the 
same story several places m Cairo aie mentioned which 
did not exist till long after the 9 th century (see Lane, i. 
379) 7 The veiy rare edition of the first 200 nights pub- 
lished at Calcutta m 1814 speaks of camion, which are 
first mentioned in Egypt in 1383 , and all editions some- 
times speak of coffee, which was discovered towaids the 
end of the 14th century, bnt not generally used till 200 
years later In this and other points, e g , in the mention 
of a mosque founded m 1501 (Lane, in 608), we detect 
the hand of later interpolators, but the extent of such 
interpolations can hardly perhaps he determined even by 
a collation of all copies For the nature and causes of the 
variations between different copies the leader may consult 
Lane, m 678, who explains how transpositions actually 
arise by transcribers tiymg to make up a complete set of 
the tales from several imperfect copies. 

M a ny of the tales in. the Nights have an historical basis, 
as Lane has shown, in his notes Other cases in point 
might he added . thus the chronicle of Ibn al-Jauzi (died 
1200 ad) contains a nanative of Kamar, slave girl of 
Shaghb, the mother of Al-Moktadir, which is the source 
of the tale m Lane, l 310 sq , and of another to be found 
m M'Naghten, iv 557 sq , the latter is the better story- 
but departs so far from the original that the author 
must have had no more than a general recollection of the 
narrative he diew on 8 There are other cases m the 
Nights of two tales which are only variations of a single 
theme, or even in certain parts agree almost word for 
word Some tales are mere compounds of different stories 
put together without any art, but these peihaps are, as 
Lane conjectures, later additions to the book , yet the 
collector himself was no great hteiary artist We must 
picture him as a professional story-teller equipped with a 
mass of miscellaneous reading, a fluent power of narration, 
and a ready faculty for quoting, or at a push improvising, 
verses His stories became popular, and were written 
down as he told them, — hardly written by himself, else we 
should not have so many variations m the text, and such 
insertions of “the narrator says,” “my noble sirs,” and 
the like The frequent coarseness of tone is proper to the 
condition of Egyptian society under the Mameluke sultans, 
and would not have been tolerated m Baghdad m the age 


4 Ghldemeister, De Rebus Indicis, p 89 sq 

5 Quatrem&re, Sultans hfamloucs, u 2, p 177 sq 

5 Lane, i 342, arbitrarily writes “ Mont a sir ” for “Mostansir.” 
7 ’See also Edirib Review , July 1886, p 191 sg 
9 See De Goeje m Olds , 1876, u. pp 397-411. 
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to which so many of the tales refer. Yet w ltli all tlien 
faults tlie Nig? ds have beauties enough to deserve their 
popularity, and to us their merit is enhanced by the 
pleasure we feel in being transported into so entirely novel 
a state of society 

The original of some of the most interesting tales m 
Galland’s \eision, as “Aladdin and the Wonderful Tamp,” 
ce Ali Baba and the Forty Thieves,” has just been dis- 
covered by Dr Zotenberg m a MS lecently acquired by 
the National Library at Pans. A careful examination 
of this MS and of the Wortley-Montagu MS m the 
Bodleian may lead perhaps to a more certain conclusion 
as to the time of composition. 

The Thousand and One Nights became known. m Europe through 
A Galland’s Fiench \ersion (12 vole , 12mo, Pans, 1704-12) , 
the publication was an event m literary history, the influence 
of which can be traced far and wide. This tianslation, howevei, 
left much to be desired in point of accuracy, and especially failed 
to reproduce the colour of the original with the exactness which 
those who do not read merely for amusement must desue It was 
with a special view to the remedj mg of these defects that Lane 
produced m 1840 his admiiably accurate, if somewhat stilted, 
translation, enriched with most valuable notes and a discussion of 
the origin of the woik (new edition, with some additional notes, 

3 vols , 8vo , London, 1859) Lane’s translation omits the tales 
which he deemed umntei eating or unfit foi a Euiopean public 
No full translation into English can be published, and, though two 
such have been puvately printed, and one ot these (by Sir R 
Burton) is being reproduced m an expurgated form. Lane’s version 
is still unsuperseded for all serious use Of the Arabic text of the 
Nights the principal editions ai'e — (1) M'Nagh ten’s edition, 4 vols , 
8vo, Calcutta, 1839-42 , (2) the Breslau edition, 12 vols , 12mo, 
1835-43, the first 8 vols by Habicht, the rest hy Fleischei (com- 
pare as to the defects of Habxeht’s work, Fieischei, De Glossis 
JETahichtianis, Leipsie, 1836) , (3) the first Bulak edition, 4 vols , 
1862-3 (M J. DEG) 

THRACE is a name winch was applied at various 
periods to areas of different extent, but for the purposes 
of this article it will be taken m its most restricted sense, 
as signifying the Roman jjrovmce which was so called 
(Thraeia, see Plate of the Roman empire m vol xx ) 
after the district that intervened between the river Ister 
(Danube) and the Haemus Mountains (Balkan) had been 
formed into the separate province of Moesia, and the 
region between the livers Strymon and Nesfcus, which 
included Philippi, had been added to Macedonia The 
boundaries of this weie — towards the N the Heemiis, on 
the E the Euxme Sea, on the S. the Propontis, the Helles- 
pont, and the AEgean, and towards the W the Nest us. 
The most distinguishing features of the country were the 
chain of Rhodope (Despoto-dagh) and the river Hebrus 
(Mantza) The formei separates at its northernmost point 
from the Heemus. at right angles, and runs southward 
at first, nearly parallel to the Nestus, until it approaches 
the sea, when it takes an easterly direction this bend 
is referred to by Virgil in. the line (Georg., m. 351) — 
Quaque redit medium Rhodope poueeta sub axem 

The summits of tins chain are higher than those of 
Hssmus, and not a few of them range from 5000 to 8000 
feet , the highest point, so far as is at present known (for 
these mountains have been imperfectly explored), rises 
towards the north-west, near the point where now stands 
the famous Bulgarian monastery of Rilo. The Hebrus, 
together with its tributaries which flow into it from the 
north, east, and west, drains nearly the whole of Thrace. 

It starts from near the point of junction of Haemus and 
Rhodope, and at first takes an easterly direction, the chief 
town which lies on its banks m the earlier part of its 
course being Philippopolis , but, when it reaches the still 
more important city of Hadnanopohs, it makes a sharp 
bend towards the south, and enters the sea nearly opposite 
the island of Samothrace The greater part of the country 
is hilly and irregular, though there are considerable plains ; 
but besides Rhodope two other tolerably definite chains | 
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intersect it, one of which descends from Hiemus to Adnan- 
ople, while the other follow^ the coast of the Euxme at 
no great distance inland One distuct m the extreme 
north -wes.t ot Thrace lay beyond the watershed that 
separates the streams that flow into the AEgean from those 
that reach the Danube . this was the terntoiy of Sardica, 
the modern Sophia In the later Roman period two mam 
lines of road pas&ed through the country One of these 
skirted the southern coast, being a continuation of the 
Via Egnatia, which ran from Dyrrhaehium to Thessalomea, 
thus connecting the Adriatic and the AEgean , it became 
of the fiist importance after the foundation of Constan- 
tinople, because it was the diiect line of communication 
between that city and Rome. The other followed a north- 
westeily course through the interior, from Constantinople 
by Hadnanopohs and Philippopolis to the Heemus, and 
thence by Naissus (Nisch) thiough Moesia m the direction 
of Pannoma, taking the same route by which the post- road 
now runs from Constantinople to Belgrade The climate of 
Thrace was regarded by the Greeks as very severe, and 
that country was spoken of as the home of the north wind, 
Boreas The coast m the direction of the Euxme also was 
greatly feared by sailois, as the harbours were few and 
the sea proverbially tempestuous , but the southern shore 
was moie attractive to navigators, and here we find the 
Greek colonies of Abdera and Mesambna on the AEgean, 
Panntlius on the Propontis, and, the most famous of all, 
Byzantium, at the meeting-point of that sea and the 
Bosphorus Another place which proved attractive to 
colonists of that race was the curious narrow strip of 
ground, called the Thracian Chersonese, that intervened 
between the Hellespont and the Bay of Melas, which pene- 
trates far into the land on its northern side Among the 
cities that occupied it, Sestos and Calli polls (Gallipoli) are 
the most worthy of mention In order to prevent the 
incursions of the Thracians, a wall was built across its 
isthmus, which was less than five miles m breadth. The 
noith-eastern portion of the AEgean, owing to its proximity 
to the coast of Thrace, was known as the Thracian Sea, 
and in this were situated the islands of Thasos, Samo- 
thiace, and Imbros. 

Theie is no sufficient evidence to determine the ethnological 
affinities of the Tliiacian race. Their language has penshed, and 
the mfoimation lespeetmg them which has come down to us hardly 
furnishes moie than matenal for conjectiue, so that the most that 
we can aim on the subject is that they belonged to the Indo- 
European family The most striking archseological monuments of 
the piehistonc period are the sepulchial mounds, which have been 
compared m appearance to the tumulus on the plain of Marathon , 
these are found by thousands m vanous paits of the country, espe- 
cially m the neighbouihood of the ancient towns As Roman 
implements and ornaments have been found m some of them, it is 
plain that this mode of bunal continued to be piactised until a 
lato penod The deity whose worship pi evailed most extensively 
m the country was Dionysus The most powerful Thiacian tube 
was that of the Odiysse, whose king, Teies, m the middle of the 
5th ceutuiy b o. extended Ins dominion so as to include the greater 
part of Thrace Duung the Peloponnesian War his son Sitalces 
was an ally of some importance to the Athenians, because he kept 
m cheek the Macedonian monaich, who opposed the mteiesta of 
the Athenians in the Clialcidic peninsula On the death of that 
pnnee his kingdom was divided, and the power of the Thiacians 
was consequently diminished , but m the time of Philip of Macedon 
we find Cersobleptes, who mled the south-eastern portion of the 
country, exercising an important influence on the policy of Athens 
During the early peuod of the Roman empire the Thracian kings 
were allowed to maintain an independent sovereignty, while 
acknowledging the suzerainty of Rome, and it was not until the 
reign of Vespasian that the country was reduced to the form of a 
province From its outlying position m the northern part of the 
Balkan peninsula, it was much exposed to the inroads of barbarian 
mvadeis, so that it was overrun by the Gfoths on several occasions, 
and subsequently by the Huns , but its pioxmnty to Constantinople 
caused its fortunes to be closely connected with those of that city, 
from the time when it became the capital of the Eastern empire. 
In the course of time its inhabitants seem to have been thoroughly 
Romanized, and to have adopted the Latin language, and there is 
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much, probability in the view that they weie the progemtois of the 
Vlachs, or Roumanians south of the Danube, whose language is of 
Latin ougin, and who at \ arious periods formed an important 
factoi m the countries to the northward of Gieece. The hist 
evidence of the development of this nationality i» found m a 
cunous story told by Theophanes at the end of the 6th centuiy 
At that time a klian of the Avals had ovenun the Eastern empite 
and appealed before the walls of Constantinople , but two geneials 
ot the imperial foices, who had concealed themseL es m the Balkan, 
succeeded m musteung a considerable body of tioops, and weie on 
then way to suipuse the reai of the Avals when then project was 
brought to an end by the following oeeuuenee One of the beasts 
of bui den happened to fall down m the lme of march, on which 
some one close by called out to its duvei, m the language of the 
country, “ Toma, torna, fiatie,” that is, “ Turn him lound, biother ” 
The drivei did not heai this, hut the other soldiers did, and, 
thinking the enemy w T eie upon them, and that this was the sign 
for retreat, they took up the cry “Toma, torna,” and. the whole 
force fled precipitately It seems probable that the men who used 
these woids were Roumanian inhabitants of the Balkan In the 
course of the Middle Ages the northern parts of Thiaee and some 
other distucts of that country weie occupied by a Bulgarian popu- 
lation, and m 1361 the Ottomans, who had pieviously established 
themselves m Europe, made themselves masters of Adnanople, 
which for a time became the Turkish capital When Constanti- 
nople fell m 1453, the whole country passed into the hands of the 
Turks, and m their possession it lemamed until 1878, when, m 
accoi dance with the provisions of the treaty of Beilm, the noithern 
portion of it was placed under a separate admimstiation, with the 
title of Eastern Roumelia, this province has now become, to all 
intents and pui poses, a pait of the pimcipality of Bulgana The 
population of Thrace at the present day is composed ot Tniks, 
Greeks, and Bulganans (H F. T ) 

THRALE. See Piozzi. 

THRASYBULUS, an Athenian who played a distin- 
guished part m the latter years of the Peloponnesian War 
and m the restoration of the democracy at Athens In 
411 bo, as an officer m the Athenian aimament at Samos, 
he energetically opposed the oligarchical conspiracy of the 
Four Hundred, and was mainly instrumental m keeping 
the fleet and army loyal to the demociacy and m procur- 
ing the recall of the banished Alcibiades At the battle 
of Cynnosema, m the same year, he commanded the right 
wmg of the Athenian fleet, and to his valour and conduct 
the Athenian victory was largely due He took an active 
part m the naval operations of the following years, being 
present at the victories of Cyzicus (410) and Argmusas 
(406). In 407 he commanded a squadron on the Thracian 
coast, where he reduced places winch had gone over to the 
Lacedaemonians When the infamous Thirty Tyrants were 
at the height of their power m Athens, Thrasybulus, who 
as a democrat had been banished, maiched from Thebes 
with about seventy men, with the connivance of Thebes, 
and established himself at Phyle, a stiong place in the 
rear of Athens There he repulsed an attack directed 
against him by the Thirty ; his numbers increased, and, 
after surprising and routing a body of foot and horse, he 
seized Pirceus, the port of Athens, but, finding the circuit 
of the walls too great to be defended by his small force, 
he retired into the adjoining Munychia. Here he was 
attacked by the troops of the Thirty, but m the street- 
fighting the democrats had the best of it, and the Thirty 
were m consequence deposed and retired to Eleusis. 
Hostilities, however, continued until Pausamas, one of the 
kings of Sparta, intervened, and by force and craft effected 
a reconciliation. The democrats marched into Athens 
with all the pomp of war, and sacrificed to Athene on the 
Acropolis. This restoration of the democracy by Thrasy- 
bulus ranked henceforward with the memorable deeds 
of Athenian history. To his counsels seems due m part 
the credit for the wise moderation with which the demo- 
crats used their victory, and the inviolate good faith 
with which they observed the political amnesty. The 
grateful citizens rewarded their champion with an olive 
crown In 395, when Thebes was threatened by Sparta, 
the Athenians, stimulated by Thrasybulus, repaid the 
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friendly shelter which the Thebans had afforded them in 
exile by resolving to stand by Thebes against Sparta, and 
by actually sending a foice under Thrasybulus to her aid 
In 390, while the war known as the Corinthian was still 
dragging on, Thiasybulus was sent with a fleet to check the 
growing power of Spaita m the Aegean. He substituted a 
demociacy for an oligarchy at Byzantium, and won the 
friendship of Chalcedon , then, landing m Lesbos, he 
defeated a joint foice of Lacedemonians and Lesbians In 
the following spring he prepared to assist Rhodes, which 
was thieatened by the Lacedaemonians , but to recruit his 
forces he levied contributions from various cities. At 
Aspendus, m Pamphylia, an outrage committed by some 
of his men roused the anger of the people, who fell on 
him by night, and slew him m his tent He was buried 
at Athens, m the Cei amicus, near the graves of Pericles 
and Phormio 

THREADWORMS See Hematoidea 

THREE RIVERS, the third city of Quebec province, 
Canada, and capital of St Maui ice county, is situated at 
the confluence of the rivers St Maurice and St Lawience. 
The St Maurice flows m fiom the north, and, being divided 
at its month by two islands, the channels give the town 
its name It is on the line of the Canadian Pacific Rail- 
way, 78 miles south-west of Quebec, and 92 north-east 
of Montreal Founded in 1634, Three Rivers is one of 
the oldest towns m Quebec It is the centie of a large 
lumber trade, which is earned on by the St Maurice and 
its tributaries Three leagues from the city are the St 
Maurice foiges, where non wares were formerly manu- 
factured extensively. Other industries are furniture and 
cabinet making, boot and shoe making, and those earned 
on m the spool factories, brass and lead foundries, sawmills, 
and carriage factories The city is the residence of the 
Roman Catholic bishop whose diocese bears the same 
name The chief trade is m lumber, gram, cattle, <fce , 
which find sale in South America, the West Indies, Great 
Britain, and the United States. The city sends one 
member to the Canadian House of Commons and one 
to the Legislative Assembly. The population of the city 
m 1881 was 8670 (males 4173, females 4497). The 
district of Three Rivers comprises the counties of St 
Maurice, Nicolet, Champlain, and MaskmongA 

THROAT DISEASES. These form a large and import- 
ant class, and include some of the most senous and fatal 
of maladies (see Croup and Diphtheria) The present 
article will be devoted mainly to a general account of the 
more common diseases affecting the upper part of the re- 
spiratory passages, but certain morbid conditions of the 
back of the mouth and of the gullet will also be referred 
to. The diagnosis of not a few of these diseases has been 
greatly aided by the introduction into medical practice of 
the laryngoscope , but, while the use of this instrument is 
a part of the education of every well-equipped medical 
practitioner, the minute investigation and the treatment 
of the more occult and serious maladies affecting the 
throat are by general consent, and with much advantage, 
relegated to the specialist. 

Laryngitis , or inflammation of tlie mucous membrane of the 
Larynx, may be either acute or chronic 

Acute laryngitis is usually pioduced by exposure to cold directly, 
or by a catarrh extending either from the nasal or from the bronchial 
mucous membrane into that of the larynx It is an occasional accom- 
paniment of certain of the infectious diseases m which the throat 
is liable to suffer, such as small-pox, measles, scarlet fever, and 
erysipelas Excessive use of the voice, as m loud speaking or sing- 
ing, sometimes gives rise to laryngitis Euither, the inhalation of 
irritating particles, vapours, &c , and the local effects of swallowing 
very hot fluids, are well-recognized causes The chief changes m 
the larynx are great redness, with swelling of the parts, which affect 
the whole interior of the cavity, hut are specially marked where 
the tissues are lax, such as the neighbourhood of the epiglottis and 
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of the local cords The effect is to produce nairou mg of the 
channel for the entianee of air, and to this the chiet dangers aie 
due The symptoms vary with the intensity of the attack, but, 
along with more or less fe\ erishness and constitutional disturbance, 
there is usually a sense of heat, dryness, and pam m the throat, 
attended with some difficulty m the act of swallowing Cough is 
a constant symptom, and is either loud, barking, 01 clanging, 01 
else husky and toneless It is at first dry, but afterwards is ac- 
companied with evpeetoiation The voice, like the cough, is rough 
or husky The breathing shows evidence of laryngeal obstruction, 
both inspiration and expiration being prolonged and difficult, with 
a somewhat hissing sound, and with almost no mtei val between 
the two acts In se\ ere cases the face and surface geneially become 
In id, and suffocation thieatens, particularly during the paroxysms 
of coughing In favourable cases, which foim the majority, the 
attack°tends to abate m a few days, but on the other hand death 
may occur suddenly in a suffocative paroxysm, particularly m the 
ease of children Many cases of acute laiyngitis are so compaia- 
tively slight as to make themselves known only by hoarseness and 
the character of the cough, nevertheless in every instance the 
attack demands serious attention The treatment consists m keep- 
ing the patient in bed m an atmosphere of 60° to 70° F , made 
moist by steam The use of waim gaigles, and the frequent 
inhalation of the vapour of hot water, containing such soothing 
substances as benzoin, eomum, hop, &c , and the application of hot 
fomentations to the throat, will be found of much value Internally 
diaphoretics, such as small doses of antimony or Dover’s powder, 
are also to be recommended Such remedies usually suffice to re- 
lieve the attack, but m \ery severe cases moie active interference 
may be necessary When there is much swelling of the mucous 
membrane in the uppei portion of the larynx, scauiieation of the 
pairs with the aid of the laryngoscope may afford lelief, but 
tracheotomy should not he neglected where death appeals to be 
imminent from suffocation Attacks of laiyngitis may be laigely 
prevented m those liable to them by a regimen calculated to in- 
vigorate the system, such as the cold bath, i egular open-air exer- 
cise, &c 

Chronic laryngitis may occur as a result of repeated attacks of 
the acute form, oi may arise independently from such causes as 
habitual exposure (especially where along with tins there is over- 
indulgence m alcohol), the habitual oveiuse of the vocal oigans, 
&c The changes taking place in. the parts are moie permanent 
than in the acute form, consisting mainly m thickening of the 
raucous membrane, vocal cords, &c W ith it may be ulceration, 
and also sometimes destruction, of the cartilaginous paits of the 
larynx The symptoms vary according to the extent and amount, 
as well as the duration, of the luff animation Thus tlieie may 
simply be a certain huskiness oi hoarseness on attempts at the use 
of the voice, this condition being well exemplified in the so-called 
clergyman’s sore throat ( clysphonta clericcn am) , w hile, on the other 
hand, there may be, not only complete loss of voice, but severe pam 
m the act of swallowing and great difficulty m bieatlung, accom- 
panied sometimes with expectoiation of large quantities of matter 
m the cases where ulceration is present Undei this variety of the 
disease may ba included the ulceiation due to syphilis and that 
occurring m the course of phthisis, both of which are attended 
with the symptoms now'mentioned The diagnosis and the tieat- 
ment of all such cases is greatly aided by the use of the laryngo- 
scope, by winch a view of the affected parts can be obtained, and 
the propel remedies more readily applied In the treatment of 
the chrome forms of laryngitis rest to the paits is essential, any 
attempts at continuing the use of the voice only aggravating the 
condition, while tonic lemedies and legimen should be diligently 
employed to strengthen the system generally Applications to the 
affected parts m the forms of solutions of silver, alum, zinc, tannin, 
&e , either hy means of a sponge-probang inti educed into the cavity 
or hy the simpler method of spraying, are often beneficial The 
insufflation of powders, such as lodofoim, oi starch mixed with a 
minute quantity of moiphia, is also of service, as are likewise in- 
halations of vapours of iodine, carbolic acid, turpentine, eucalyptus, 
&c In aggravated forms of this disease tracheotomy is occasion- 
ally necessaiy to lelieve threatened suffocation 

Symptoms sinnlai to those alieady described aie produced by 
tumours and othei growths in the laiynx Such growths may be I 
of simple chaiactei, m the form of isolated fibious formations j 
attached by a peduncle to some portion of the laryngeal mucous I 
membrane, or as warty excrescences occurring upon or m the neigh- 
bourhood of the vocal coids They are detected by means of the 
laryngoscope, and cart often be dealt with effectually by the surgeon 
In the more senous malignant tumours (epitheliomatous oi cancer- 
ous), which either take origin in the larynx, or spiead into it liom 
adjacent paits, mterfeieuce by sutgical measures can only afford 
temporary relief 

Certain affections of the laiynx are of purely nervous origin, and 
occur independently of any local disease One of tlie most import- 
ant of these is laryngismus stridulus , otherwise called child-crow- 
ing or spasmodic droup. This condition occurs chiefly during the 
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early years of childhood, often m infants duimg dentition, and. 
manifests itself after pienimutoiy symptoms of a common catarrh, 
lasting a day or two, bj the occurrence of a violent suffocative 
attack- 5 due to sudden spasmodic approximation of the vocal coids, 
and consequent interruption to the bieatlung The symptoms aie 
not connected with any local mflammatoiy condition, but aie the 
result of leflev lintation afleetmg the nerves supplying the laryn- 
geal muscles Sueh disturbance appears specially apt to occui in 
rickety or othei wise unhealthy children, m connexion either with 
dentition oi with disoiders of the alimentary canal The onset is 
sudden, resembling a convulsive seizme, and symptoms of suffoca- 
tion are at once developed The child makes stiong efforts to 
inspire, which are accompanied with stndulous or mowing sounds, 
but, notwithstanding, very little air can entei the chest ov mg to 
the spasm of the glottis, and unless relief speedily comes death 
may be very rapid In most cases, hovvevei, the attack quickly 
passes off and the child seems little the worse A liability to this 
thsoidei is sometimes observed m families, and m such instances 
the attacks are apt to occur in their moie serious and fatal foims 
Treatment to be of any avail must be piomptly applied It con- 
sists mainly in the emplojvnent of means to allay the spasm The 
use of the waim bath is veiy seiviceable for this purpose, as is also 
chloiofoim inhalation But one of the simplest and most effec- 
tual measuies is putting the finger hack into the child’s mouth, 
which is sufficient m many cases to lelax the spasm of the glottis, 
and peimit the entianee of air In impending asphyxia the dash- 
ing of cold water over the face and chest, and the use of artificial 
respiration, should be tried, and even tiaelieotomy or laryngotomy 
if practicable In all cases every effort should he made to discovei 
any causes likely to produce nervous irntation, such as teething, 
intestinal worms, &c , and to deal with these by appropriate 
remedies 

Symptoms not unlike those now described sometimes ocem m 
adults as the lesult of irritation of the recurrent laryngeal nerve, 
by the pressure upon it of a thoiacic anenusm ox othei tumour 
Such, pressure, if long continued, results m paialysis of the nerve, 
occasioning more or less constant tiouble m breathing 

In the condition known as nervous aphonia, which occurs mostly 
m women of hysterical habit or in circumstances of enfeebled 
health, the voice becomes i educed to a whisper, but there is 
seldom any affection of the bieathmg, or cough, and tlielaiyngo- 
scope leveals a perfectly healthy state of the paits In such cases 
the remedies must be dnected s to the improvement of the general 
health The use of electricity (fiuadism) applied to the neck is 
often attended with marked benefit 

Diseases affecting the Tictchea are usually associated with 
laiyngeal affections on the one hand or bronchial on the othei, and 
then sepai ate consideration is unnecessary 

The Tonsils are frequently tlie seat of inflammation, and acuta 
tonsillitis oi quinsy is one of the most common foims of soie 
tlnoat Tins affection is usually induced by cold, but it would 
appear to ause undei othei conditions also, such as digestive 
disturbances, &c It is said to be more common m persons of 
lheumatic constitution, and one attack pi edisposes to others 
The symptoms come on somewhat suddenly ^and shaiply, with 
dull followed by fevei, the tempeiatuie frequently attaining a 
high point of elevfition Pam is experienced in the act ot 
swallowing fiom. the outset The inflammation is usually at first 
confined to one tonsil, but oil examining the tlnoat tlieie is seen to 
be considerable redness and swelling of the whole sunounding 
mucous membiane, the uvula, soft palate, &c , while a copious 
secietion accumulates at the paits, and causes much discomfort. 
The act of swallowing becomes increasingly difficult, and fluids are 
apt to leguigitate through the nose Pam is felt along the 
Eustachian tube towaids the eai, and theie aie tenderness and 
swelling m the neck about the angle of the jaw on the affected 
side The voice acqunes a peculiai and very chaiaetenstic snuffl- 
ing tone, and there may be some embarrassment to the bieatlung 
In a few days the inflamed tonsil shows signs of suppuiatmg, and 
an abscess is seen to be bulging foiwaid into the mouth When 
this bursts or is evacuated, speedy lelief is obtained, and the patient 
is soon lestoied to his usual health Occasionally, however, the 
inflammation passes from the one tonsil to the othei, and a similar 
experience has to be gone thiough again An attack of quinsy 
laiely lasts beyond a week or ten days, and is not as a rule 
attended with danger to life, although it is said that suffocation 
has occasionally occuned owing to tlie buisting of a large tonsillar 
abscess duimg sleep, and the passage of its contents into the 
trachea The tieatment for a quinsy is much the same as that for 
an ordinal ycatairh oi cold, — confinement to the house, the employ- 
ment of diaphoretics ox nuld laxatives, together with light diet, 
being all that is necessary as regards general management For 
the relief of the local inflammation the frequent employment of 
warm gargles of milk and watei oi glycerin and water or the 
inhalation of vapour afford much relief, as do also hot applications 
to the neck. Some authorities recommend the sucking of ice and 
the external application of cold compresses, but on the whole 
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warmth appears to be the more soothing remedy When an abscess 
has formed it may be punctured, but care requires to be observed in 
doing this that no injury be inflicted on any important blood-vessel 

The tonsils are frequently the seat of permanent enlaigement 
(chronic tonsillitis ), which may result from frequent attacks of 
umsy or may exist independently They are often seen m 
elieate young people, and, m the ease of some at least, denote a 
strumous tendency They give tiouble fiom the mechanical 
impediment they piesent to swallowing and cleai aiticulation, and 
when vety laige they cause the breathing to be moie or less noisy 
at all times, but especially during sleep, while again they may give 
rise to a measure of deafness They are treated by remedies which 
piomote the general nutiition, such as cod-liver oil, non, &e , by 
the use of astimgent gaigles, and when neeessaiy by excision 

The P/iai ynx or upper portion of the gullet (seen to a large 
extent on looking at the back of the mouth) is frequently the 
seat of a chronic inflammatory condition, usually associated with 
deiangements of the digestive oigans, and sometimes the lesult of 
excessive tobacco smoking On inspection the mucous membiane 
is seen to be unduly led and glazed looking, with the enlaiged 
follicles standing out prominently It produces eonsideiable 
mitation, cough, and discomfort, which may he of long continu- 
ance unless subjected to appropnate ti eatment. This consists 
m removing any loeal source of irritation, in rectifying by diet 
and other lemedies (see Stomach Diseases) any gastnc distuib- 
ance, and by the application to the paits of silver or othei mild 
caustic solution 

The (Esophagus or gullet may he the seat of catairhal or 
inflammatory conditions, hut the more important ailments affect- 
ing this tiact aie those winch ause from local injuries, such as the 
swallowing of scalding or corrosive substances This may cause 
ulceiation followed with cicatnzation which narrows the passage 
and pioduees the symptoms of stnctuie of the oesophagus, — namely, 
pam and difficulty m sv allowing, with regurgitation of the food. 
The seventy of the case will necessanly depend upon the amount 
of nariownig and consequent mechanical obstruction, hut m some 
instances this has occuired to such an extent as practically to 
occlude the canal Cases of oesophageal stnctuie of the kind now 
leferred to may sometimes be relieved by the diligent use of the 
bougie, hut not unfrequently, m oiclei to pi event death by 
starvation, suigical mteifereuce is requisite to form an opening 
into the stomach by means of which food may be introduced 

A still moie serious aud fiequent cause of oesophageal stricture 
is that due to cancerous growth, m the canal, which may oceui at 
any part, but is most common at the lower end, m the vicinity 
of the entiance into the stomach The symptoms of this condition 
are increasing difficulty m the passage downwards of the food, 
the steady decline m stiength, and the development of the cancer- 
ous cachexia, togethei with, enlargements of the glands m the 
neck , while the diagnosis is rendered the more certain by the 
absence of any cause, such as local injury, for the foimation of a 
stricture, and by the age (as a lule at or beyond middle life) 
Treatment here can only be palliative while life continues, which 
m general is not long Deeding by the bowel (enemata) may be 
advantageously resorted to as supplementary to efforts to admm- 
lstei liquid nutriment m the usual way It is to be observed m 
all cases of oigamc stueture that the food does not necessanly 
return at once, but seems as if it had passed into the stomach. 
In reality, howevei, it has passed into the dilated oi pouched 
portion of the canal, which is almost always piesent immediately 
above the seat of stnctuie, where it remains until, from its amount, 
it regurgitates back into the mouth, when it can he seen, by the 
absence of any evidence of digestion, that it has nevei been within 
the cavity of the stomach While m this way a large quantity of 
the food returns, it often happens that a small amount of the 
liquid poition does trickle through the narrowed canal into the 
stomach, and thus life may be prolonged for a considerable time. 

Stnctuies of the oesophagus may also bepioduced by the pies- 
suie of tumours or aneurisms within the cavity of the chest but 
external to the canal, Further, a variety of cesophageal stricture 
is not unfi equently met with winch is due entirely to nervous 
causes, and is quite unconnected with organic disease, — namely, 
that form occurring in hysterical, females termed spasmodic stric- 
ture Here the attack of difficulty in swallowing comes on usually 
when the patient is at meals, and the food cannot pass down The 
absence, however, of all history of any organic source of disease, 
aud especially the perfect facility with which, the cesophageal tube or 
bougie is passed, together with other manifestations of hysteria com- 
monly present, ser ve readily to establish the diagnosis The remedies 
most suitable are tonics and the frequent passage of the stomach- 
tube, which as a rule soon entirely removes the tendency to spasm 

Finally, difficulty m swallowing sometimes occurs in certain 
serious nervous diseases from paralysis affecting the nerves supply- 
ing the muscular coats of the oesophagus, which thus loses its 
propulsive power When such complications occur they usually 
denote an advanced stage of the central disease with which, they 
are connected, and a speedily fatal termination. (J. O. A.) 
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THRONDHJEM, or Trondhjem (Drontheim), the 
third town of Norway, capital of the Throndhjem. stift 
and of the South Throndhjem amt, is pleasantly situated 
on the southern shore of the Throndhjem fjord, at the 
mouth of the Nid, 348 miles by rail to the noith of 
Christiania, m 63° 25' 52" N. lat aud 10° 33' 19" E long. 
In front of the town is the islet of Munkholm, formeily 
a monastery and now a fortress , on the high ground to 
the east is the small stronghold of Chnstiansten The 
houses of Throndhjem, principally of wood, are substan- 
tial, spacious, and well lighted , and the streets are wide, 
regular, and scrupulously clean The principal building is 
the cathedral, partly dating from about 1090, hut chiefly 
belonging to the 12th and 13 th centuries (c 1161-1248) 
Its extreme length was 325 feet and its extreme breadth 
124 feet, but m the 14th, 15th, and 17th centuries it 
suffered greatly from repeated fires , after the last of these 
the nave was completely abandoned, and soon became a 
heap of rums The building, which still ranks as the 
finest ecclesiastical edifice an Norway, and is the place of 
coronation of the Norwegian sovereigns, is now undergoing 
extensive but judicious restoration. The workmanship of 
its eastern windows and of the marble or steatite columns 
of the choir is specially noteworthy. Throndhjem possesses 
thiee churches m all, and among its other public buildings 
may be mentioned the residences of the stiftsamtmand and 
the bishop, the grammar school, the real school, the head 
office of the Bank of Norway, the deaf and dumb institute, 
the hospital, and the theatre It is the seat of the royal 
Norwegian scientific society, in connexion with which 
are an excellent library and a good zoological and anti- 
quarian museum. Throndhjem, which has steamboat com- 
munication with Christiania, Hamburg, and Hull, and 
is connected with Sweden by the Meiaker Railway (63 
miles), carries on an extensive trade in copper (from the 
JEtoros mines), timber, oil, and dried and salted fish ; the 
industries mclude shipbuilding, sawmillmg, distilling, 
tanning, rope-making, and ribbon- making The popula- 
tion m 1875 was 22,152, m 1885 it was estimated at 
24,000 

Throndhjem, originally jNidaros, was founded by Olaf Tiyggvason, 
who built a loyal residence and a church here m 996 It was 
made an archbishopric m 1152 The city attained its highest 
development about thelattei half of the 13th century, by which 
time it had become an impoitant pilgumage centre and had as 
many as fifteen chuiehes It has sustained frequent sieges, as 
well as devastating conflagrations Its impoitance declined about 
the time of the Reformation, when it ceased to be a resoit of pil- 
grims At the beginning of the piesent century its inhabitants 
numbered only 8832 

THRUSH (A. S Tprysce, Icel ]>rostr, Norw. Trcist, O. 
H. Germ Drosce, whence the modern German Drossel, to 
be compared with the analogous English form Throstle , 1 
now almost obsolete, both being apparently diminutives), 
the name that m England seems to have been common to 
two species of birds, the first now generally distinguished 
as the Song-Thrush, but known in many districts as the 
Mavis, 2 the second called the Mistletoe-Thrush, but having 
many other local designations, of which more presently 

The former of these is one of the finest songsters m Europe, but 
it is almost everywhere so common that its merits in this respect 
are often disregarded, and not unfrequently its melody, when 
noticed, is ascribed to the prince of feathered vocalists, the 
FT ightingale (vol xvii, p 498) The Song-Thrush is too well 
known to need description, foi in the spring and summer there is 
hardly a field, a copse, or a garden that is not the resort of a pair 
or more ; and the brown backed bird with its spotted breast, 

1 For many interesting facts connected with the words “ Thrush ” 
and “ Throstle ” which, cannot he entered upon here, the reader 
should 1 consult Prof Skeat’s Etymological Dictionary 

% Cognate with the French Maievis, though that is nowadays almost 
restricted to the "REnwusra (vol xx p 318) Its diminutive is 
Maumette, the modem table-name of the Skylaik, and perhaps Mams 
was m English originally the table-name of the Thrush 

XXIIL — 41 
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hopping oyer the grass for a. few yards, then pausing to detect the 
movement of a noun, and vigorously seizing the same a moment 
after, is one of the most familiar sights Haully less well known 
is the singular nest built hy this hud — a deep cup, luied with a 
thin but stiff coating of fragments of rotten wood ingeniously 
spread, and plastered so as to piesent a smooth mtenoi— in 
which its sea-green eggs spotted with black aie laid An early 
breeder, it builds nest after nest during the season, and there 
can be few birds more prolific Its ravages on ripening frmts, 
especially strawbemes and goosebernes, e\ate the enmity of the 
imprudent gaidenei who leaves his crops unpiotected by nets, but 
he would do well to stay the hand of revenge, for no bird can or 
does destroy so many snails, as is testified to the cuuous observei 
on inspection of the stones that it selects against which to dash its 
captures, — stones that are besmeared with the slime of the victims 
and bestrewn with the fiagments of their shattered shells Nearly 
all the young Thrushes reared m the British Islands — and this 
expression includes the storm-sivept isles of the Outei Hebrides, 
though not those of Shetland— seem to emigrate as soon as they 
are fit to journey, and at a later period the} are followed by most 
of their patents, so that many parts of the kingdom are absolutely 
bereft of this species fiom October to the end of January On 
the continent of Em ope the autumnal influx of the birds bred m 
the North is icgarded with much intei est, as has been aheady 
stated (Bnins, vol ni p 765), for they are easily ensnaied and 
justly esteemed for tlie table, while then numbeis make their 
appearance m certain distnets a matter of great importance 
The second species to which the name applies is distinguished as 
the Mistletoe-Thrush, or, by coirupt abbreviation, tbe Missel- 
Thrush 1 It is known also m many disti lets as the ce Storm-cock,” 
from its habit of smguig m squally weather that silences almost 
all other birds, and “Holm- (i e , Holly-) Thrush,” while the haish 
cries it utters when angry or alarmed have given it other local 
names, as “ Screech,” “ Shiite,” and “ Skrike,” alltiaceableto tbe 
Anglo-Saxon Scnc E This is a larger species than the last, of paler 
tints, and conspicuous m flight hy the white patches on its outer 
tail-feathers Of bold disposition, and fearless of the sleety storms 
of spring, as of predatory birds, the cock will take his stand on 
a tall tree, “like an enchanter calling up the gale ” (as Knapp 
happily wrote), and thence with loud voice proclaim in wild and 
discontinuous notes the fervour of his love for his mate , nor does 
that love cease when the breeding season is past, since this species 
is one of those that appear to pair for life, and even when, latei 
in the year, it gathers in small flocks, husband and wife may be 
seen m close company In defence of nest and offspring, too, 
few birds are more lesolute, and the Daw, Pie, oi Jay that 
approaches with an ill intent speedily receives tieatment that 
causes a rapid retreat, while even the marauding cat finds the 
precincts of the “master of the coppice” (Pen y ZZivyn), as tbe 
Welsh name this Thrush, unsuitable for its stealthy operations 
The connexion of this bird with the mistletoe, which is as old as 
the days of Aristotle, is no figment, as some have tnecl to maintain 
Not only is it exceedingly fond of the luscious viscid bemes, but 
it seems to be almost tbe only bird that will touch them Of other 
British Thrushes, the Tielot’aeb (vol ix, p 142), Redwing (vol 
xx p SIS), and tlie Blackbird and Ring-OnSEL (vol xvm p 75) 
have been before noticed in these pages, as has been (under the 
first of those headings) the so-called “ Robm ” of North America 
The Thrushes have been generally considered to form a ' 
distinct Family, Twchdse, which is placed by some taxo- 
nomers the highest m rank among birds. An attempt has 
already been made (Ornithology, vol xvm pp. 30, 48) 
to point out the fallacy of this view, and space is here 
wanting to dwell longer on the matter This is the more 
to be regretted, for, though many modern systematists 
will admit the close connexion of the Turchdse, and some 
of the so-called Family Sylviidx or Warblers (q v ), the 
abolition or modification of the latter, by wholly or par- 
tially merging it m the former, has not yet been satis- 
factorily effected, and Mr Seebohm, m his portion of the 
British Museum Catalogue, of Birds (v p 1), being com- 

1 There is no doubt of the bud taking its name fiom the plant 
Mistletoe ( Visaim album), about the spelling of winch there can he 
no uncertainty — A S Misteltan , the final syllable originally signifying 
“twig,” and surviving m the modern “tine,” as of a folk oi of a 
deer’s antler 

a It seems quite possible that the word Shrike (vol xxi p 845), 
though now commonly accepted ab the equivalent, m an ornithological 
sense, of Lamas, may have been originally applied to the Mistletoe- 
Thrush In. several of the Anglo-Saxon Vocabularies dating from the 
8th to the Ilth century, as printed by Thomas Wright, the word 
Scnc, which can be hardly anything else than the early foim of 
“ Shrike,” is glossed Titrdus 


pelled by the conditions previously laid down by Mr 
Sharpe (op ext , iv pp 6, 7) to unite them, protests 
against doing so His own assignment of tlie Subfamily 
Tmdinse is into 11 geneia, of which, however, 6 only 
would be commonly called Thrushes, and it must lie borne 
m mind that m establishing these he regards coloration as 
the most valid character They are Geocichla with 40 
species, Tuidus with 48, Merula with 52, Mimocichla, with 
3, Cathai us with 12, and Monticola with 10 These last, 
well known as Kock-Thrush.es, make a very near approach 
to the Nightingale (vol xvii p 498), Redstart (vol 
xx p 317), and Wheatear (q v ) (an) 

THUCYDIDES Thucydides was the greatest historian 
of antiquity, and, if not the greatest that ever lived, as 
some have deemed him, at least the historian whose 
work is the most wonderful, when it is viewed relatively 
to the age m which he did it The most important facts 
which we know about him are those which he has told 
us himself It matters very little, fortunately, that the 
biographical materials are scanty For posterity, his life 
is represented by his life’s labour, the Hi&toi y of the Felo- 
ponnesian War , and the biogiaphical facts are of interest 
chiefly as aids to the appreciation of that history He 
was probably horn m or about 471 b c. The only definite Date of 
testimony on the subject is contained m a passage of AuLus ^ irttl 
Gellras, who says that m 431 Hellamcus “ seems to have 
been ” sixty-five years of age, Herodotus fifty-three, and 
Thucydides forty (Nod Att , 15, 23) The authority for 
this statement was Pamphila, a compiler of biographical 
and historical notices, who lived m the reign of Nero 
She must have had access to Greek sources of the 4th 
century b c , and her precision — though qualified, m the 
version of Gellrns, by the word “seems ” — would warrant 
the supposition that she had taken some pains to secure 
accuracy Further, the date which she assigns is m good 
accord with an inference fairly deducible from the language 
of Thucydides himself, viz , that m 43 1 he had already 
reached the full maturity of his powers Kruger, indeed, 
would place his birth earlier than 471, and Ullrich later, 
but for reasons, m each case, which can scarcely outweigh 
the ancient authority 

The parentage of Thucydides was such as to place him Parent- 
in a smgulaily favourable position for the great work to a 2 e 
which he afterwards devoted his life His father Olorus, 
a citizen of Athens, belonged to a family which derived 
wealth and influence from the possession of gold mines 
at Scaptesyle, on the Thracian coast opposite Thasos, and 
was a relative of his elder namesake, the Thracian prince 
whose daughter Hegesipyle married the great Miltiades, 
so that Cimon, son of Miltiades, was a cousin, perhaps 
first cousin, once removed, of Thucydides. It was m 
the vault of the Cimoman family at Athens, and near the 
remains of Cimon’s sister Elpmice, that Plutarch saw the 
grave of Thucydides. Thus the fortune of birth secured 
thiee signal advantages to the future historian he was 
rich, he had two homes — one at Athens, the other m 
Thrace, — no small aid to a comprehensive study of the 
conditions under which the Peloponnesian War was waged , 
and his family connexions were likely to bring him 
from his early years into personal intercourse with the 
men who were shaping the history of his time 

The development of Athens during the forty years The years 
from 471 to 431 was, m itself, the best education which 471-431 
such a mind as that of Thucydides could have received. B 0 
In the first two decades of his life tbe expansion and con- 
solidation of Athenian power was proceeding, between 
his twentieth and fortieth year the inner resources of the 
city were being applied to the embellishment and ennoble- 
ment of Athenian life. As Cimon had been the principal 
agent in the former period, so Pericles was the central 



323 


THUCY 

figure of the latter A consciousness of sucli periods may- 
be traced in. the passage of the Funeral Oration where 
Pericles refers, first, to the acquisition of empire by the 
preceding generation, and then to the improvement of that 
inheritance by his own contemporaries (11 36 o) It is 
a natural subject of regret, though it is not a just cause 
of surprise or complaint, that the History tells ns nothing 
of the literature, the art, or the social life under whose in- 
fluences its author had giown up The Funeral Oration 
contains, indeed, his general testimony to the value and 
Inner the charm of those influences There we have the very 
life of essence of the Athenian spirit condensed into a few pieg- 
Athens nan £ sentences, which show how thoroughly the writer was 
imbued with that spirit, and how profoundly he appreci- 
ated its various manifestations But he leaves us to 
supply all examples and details for ourselves Beyond a 
passing reference to public “ festivals,” and to “ beauti- 
ful surroundings in private life,” he makes no attempt 
to define those “recreations for the spirit” which the 
Athenian genius had provided m such abundance Ho 
writer of any age, perhaps, has rendered a more impressive 
tribute to the power of the best art than is implied m 
the terse phrase of Thucydides, when, speaking of the 
works which the Athenian daily saw around him, he 
declares that “ the daily delight of them banishes gloom ” 
(cbv kcl& rjjxepav f) repij/is to Xvmjpbv iKrrXrjcrcru \) But it is 

not to Thucydides that we owe any knowledge of the 
particular forms in which that art was embodied He 
alludes to the newly-built Parthenon only as containing 
the treasury , to the statue of Athene Parthenos which it 
enshrined, only on account of the gold which, at extreme 
need, could be detached from the image , to the Propykea 
and other buildings with which Athens had been adorned 
under Pericles, only as works which had reduced the 
surplus of funds available for the war Among the illus- 
trious contemporaries whose very existence would be 
unknown from his pages are the dramatists iEschylus, 
Sophocles, Euripides, Aristophanes , the architect Ictinus , 
the sculptor Phidias , the physician Hippocrates , the 
philosophers Anaxagoras and Socrates. If Thucydides 
had mentioned Sophocles as a general m the Samian War, 
it may be doubted whether he would have noticed the 
circumstance that Sophocles also wrote dramas, unless it 
had been for the purpose of distinguishing him from a 
namesake And, had he lived to carry his story down to 
the debate m the Athenian ecclesia aftei the battle of 
Argmusse, we may conjectuie that Socrates, if named at 
all, would have been barely mentioned as the one prytams 
out of fifty who resisted an unconstitutional act, — with 
some expression, perhaps, of praise, hut without any fuller 
characterization We think of the countless occasions 
which Herodotus, if he had dealt with this period, would 
have found for invaluable digressions on men and manners, 
on letters and art , we feel the severity of the loss which 
the reticence of Thucydides has caused to us , and we 
might almost be tempted to ask whether the more genial, 
if laxer, method of Herodotus does not indeed correspond 
better with a liberal conception of the histonan’s office 
Ho one can do full justice to Thucydides, or appreciate 
the true completeness of his work, who has not faced this 
question, and found the answer to it It would be a 
hasty judgment which inferred from the omissions of the 
History that its author’s interests were exclusively polit- 
ical Thucydides was not writing the history of a period. 
His subject was an event — the Peloponnesian War, — a war, 
as he believed, of unequalled importance, alike in its 
direct results and m its political significance for all time 
y. To his task, thus defined, he brought an intense concentrar 
tion of all his faculties He worked with a constant desire 
to make each successive incident of the war as clear as 
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possible To take only two instances • there is nothing m 
literature more graphic than lus description of the plague 
at Athens, or than the whole nanative of the Sicilian 
expedition But the same temper made him resolute m 
excluding irrelevant topics. The social life of the time, 
the literature and the art, find no place in his picture 
simply because they did not belong to his subject His 
work was intended to be “ a possession for ever ” He 
could conceive a day when Sparta should be desolate, 
and when only rums of Athens should remain But his 
imagination never projected itself into a time when the 
whole fabric of Hellenic civilization should have perished 
Could his forecast have extended to an age when men of 
“ barbarian ” races and distant climes would be painfully 
endeavouring to reconstruct a picture of that civilization, 

— when his own narrative would need the help of side- 
lights which seemed to him wholly unnecessaiy, — then, 
assuredly, he would have added all that such readers 
could require But he would not have done this in the 
manner of Herodotus, by free indulgence m digression, 
rather he would have gathered up the social and intel- 
lectual phenomena of his day in a compact and systematic 
introduction, specially designed for the non-Hellenic reader 
The biography which bears the name of Marcellmus 
states that Thucydides was the disciple of Anaxagoras m Thucy- 
philosophy and of Antiphon in rhetoric. Such statements <hcl.es and 
weie often founded on nothing more than a desire to ^hiphcm 
associate distinguished names, and to represent an eminent 
man as having profited by the best instruction m each 
kind which his contemporaries could afford In this case 
there is no evidence to confirm the tradition But it may 
be observed that Thucydides and Antiphon at least belong 
to the same rhetorical school, and represent the same 
early stage of Attic prose Both writers use words of an 
antique or decidedly poetical cast ; both point verbal con- 
trasts by insisting on the precise difference between terms 
of similar import; and both use metaphors somewhat 
bolder than were congenial to Greek prose in its riper 
age The differences, on the other hand, between the 
style of Thucydides and that of Antiphon arise chiefly 
from two general causes First, Antiphon wrote for 
hearers, Thucydides for readers , the latter, consequently, 
can use a degree of condensation, and a freedom in the 
arrangement of words, which would have been hardly 
possible for the former. Again, the thought of Thucy 
dides is often more complex than any which Antiphon 
undertook to interpret , and the greater intricacy of the 
historian’s style exhibits the endeavour to express each 
thought 1 Few things m the history of literary prose are Style of 
more interesting than to watch that vigorous mind m its Thu* J * 
struggle to mould a language of magnificent but im- 
matuie capabilities The obscurity with which Thucy- 
dides has sometimes been reproached often arises from the 
very clearness with which a complex idea is present to 
his mind, and his strenuous effort to present it m its 
entirety, when the stiong consciousness of logical cohe- 
rence will make him heedless of grammatical regularity. 

He never sacrifices the thought to the language, but he 
will sometimes sacrifice the language to the thought 
A student of Thucydides may always be consoled by the 
reflexion that he is not engaged in unravelling a mere 
rhetorical tangle. Every light on the sense will be a light 
on the words , and, when, as is not seldom the case, Thucy- 
dides comes victoriously out of this struggle of thought 
and language, having achieved perfect expression of his 
meaning m a sufficiently lucid form, then his style rises 
into an intellectual brilliancy — thoroughly manly, and also 
penetrated with intense feeling — which nothing in Greek 

prose literature surpasses 

1 See Jebb’s A the Orators, vol i p 36. 
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His The History shows not only a thorough insight into the 

relation political ideas of Pericles, hut also a sympathy with him, 
to public and an admiration for his character, which indicate per- 
llfe sonal friendship If, before 431, Thncydides had wished to 
take a prominent part m the public life of Athens, every- 
thing was m his favour But there is no trace of his 
having done so , and it is possible that bis opportunities 
in this respect were modified by the necessity of frequent 
visits to Thrace, where the management of such an 
important property as the gold mines must have claimed 
the occasional presence of the proprietor. The manner m 
which he refers to his personal influence m that region is 
such as to suggest that he had sometimes resided there 
430 . (iv. 105 1). He was at Athens in the spring of 430, when 

The the plague broke out If his account of the symptoms 

plague, has not enabled physicians to agree on a diagnosis of the 
malady, it is at least singularly full and vivid. He had 
himself been attacked by the plague ; and, as he briefly 
adds, “he had seen others suffer." The tenor of his 
narrative would warrant the inference that he had been 
one of a few who were active m ministering to the sufferers 
— in that fearful time when religion and morality lost all 
control over the despairing population of Athens — when 
all the ordinary decencies of life were set at nought, and 
when even the nearest relatives failed m the duties of 
humanity towards the dying 

424 The turning-point in the life of Thucydides came m 
the winter of the year 424. He was then forty-seven (if 
his birth has been rightly placed m 471), and for the 
first time he is found holding an official position. He was 
one of two generals entrusted with the command of the 
regions towards Thrace (ra im ©pafoys), a phrase which 
denotes the whole Thracian seaboard from Macedonia east- 
ward to the vicinity of the Thracian Chersonese, though 
often used with more special reference to the Chalcidic 
peninsula One reason why Thucydides had been chosen 
for the post was the local influence which he possessed 
among the people of the Thracian seaboard, tluough his 
family connexions and his ownership of the gold mines j 
His colleague m the command was Eucles. About the 
end of November 424 Eucles was m the city of Amphi- 
polis, on the river Strymon That city was not merely 
more important to Athens than any other place m the 
region, — it was the stronghold of Athenian power m the 
north To guard it with all possible vigilance was a 
matter of peculiar urgency at that moment The ablest 
of Spartan leaders, Brasidas, was then in Thrace with a 
Peloponnesian army, — not, indeed, close to Amphipolis, 
but still within a distance which imposed special caution 
on Athenian officers He was m the Chalcidic peninsula, 
where he had already gained rapid success , and part of 
the population between that peninsula and Amphipolis 
was already known to be disaffected to Athens. Under 
circumstances so suggestive of possible danger, we might 
have expected that Thucydides, who had. seven ships of 
war with him, would have been near his colleague Eucles, 
and ready to co-operate with him at a moment’s notice 
, It appears, however, that, with his ships, he was at the 
island of Thasos, several miles distant from the Thracian 
coast. Brasidas, making a forced march from the Chal- 
cidic peninsula, suddenly appeared before Amphipolis 
Eucles sent m all haste for Thucydides, who arrived with 
his ships from Thasos just m time to beat off the enemy 
from Eion at the mouth of the Strymon, but not m tune 
Fall of to save Amphipolis. Only a few hours before, it had 
Anrpiu- capitulated to Brasidas, who had offered exceptionally 
pois ' favourable terms. The profound vexation and dismay 
felt at Athens found expression m the punishment of the 
commander who seemed primarily responsible for so grave 
a disaster. Eor the next twenty years — ie , till 404 
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— Thucydides was an exile from Athens It is not im- Exile of 
probable that the charge brought against him was that of ^vcy- 
treason (wpoSocna), for which the penalty was death, and 
that he avoided this penalty by remaining m banish- 
ment A special psephim is said to have been required 
before Thucydides could return m 404, which would have 
been regular if a capital sentence had been on record 
against him, but not so if he had been merely under 
sentence of exile Cleon is said to have been the prime 
mover m his condemnation , and this is likely enough 
Eucles was probably punished also Grote was the first 
modern writer to state the reasons for thinking that 
Thucydides may have been really guilty of culpable 
negligence on this occasion, and that his punishment — 
which had usually been viewed as the vindictive act of 
a reckless democracy — may have been well deserved 
Everything turns on the question why he was at Thasos 
just then, and not at Eion No one disputes that, after 
the summons from Eucles, he did all that was possible 
It is true that the facts of the situation, so far as we 
know them, strongly suggest that he ought to have beeu 
at Eion, and do not disclose any reason for his being at 
Thasos But it is only fair to remember, m a case of this 
kind, that there may have been other facts which we do 
not know There is some presumptive evidence of careless- 
ness , but we can hardly say more than that The absence 
of Thucydides from the neighbourhood of Amphipolis at 
that precise juncture may have had some better excuse 
than now appears. 

From 423 to 404 the home of Thucydides was on 423-404. 
his property in Thrace, but much of his time appears to Travels 
have been spent m travel. He visited the countries of 
the Pelopoimesian allies, — recommended to them by his 
quality as an exile from Athens; and he thus enjoyed 
the rare advantage of contemplating the great war from a 
point of view opposite to that at which he had previously 
been placed He speaks of the increased leisure which his 
banishment secured to his study of events He lefers 
partly, doubtless, to detachment from Athenian politics, 
partly, also, we may suppose, to the opportunity of visit- 
ing places signalized by lecent events, and of examining 
their topography m the light of such information as he 
could collect on the spot The local knowledge which is 
often apparent in his Sicilian books may have been 
acquired at this period The banishment of Thucydides 
was the most fortunate event that could have occurred for 
him and for us, when it enabled him, m this way, to look 
at his subject all round If it is always hard for an 
historian to be impartial, it is especially so for the historian 
of a great war m which his own country has been one of 
the combatants. The mind of Thucydides was naturally 
judicial, and his impartiality — which seems almost super- 
human by contrast with Xenophon’s Hellenica — was m 
some degree a result of temperament. But it cannot be 
doubted that the evenness with which he holds the scales 
was greatly assisted by the experience which, during these 
years of exile, must have been familiar to him — that of 
hearing the views and aims of the Peloponnesians set forth 
by themselves, and of estimating their merits otherwise 
than would have been easy for an observer m a hostile 
camp 

His own words make it clear that he returned to Athens, 404 
at least for a time, m 404. Classen supposes that his Return to 
return took place m the autumn of that year, about six Athens, 
months after Athens had surrendered to Lysander, and 
while the Thirty were still m power. Finding that the 
rule of the oligarchy was becoming more and more violent, 
Thucydides again left Athens, and retired to his property 
m Thrace, where he lived till his death, working at his 
History. The preponderance of testimony certainly goes 
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to show that he died m Thrace, and by violence It 
would seem that, when he wiote chapter 116 of his third 
book, he was ignorant of an eruption of Etna which took 
place m 396 There is some reason then, for believing 
Death that he did not survive his seventy-fifth year According 
before to ancient tradition, he was killed by robbers His relics 
b 9 c (?) wer6 brought to -Athens, and laid in the vault of Cimon’s 
^ family, where Plutarch saw their resting-place The abrupt- 
ness with which the History breaks off agrees with the 
story of a sudden death The historian’s daughter is said 
to have saved the unfinished work, and to have placed it 
m the hands of an editor This editor, according to one 
account, was Xenophon, to whom Diogenes Laertius assigns 
the credit of having “ brought the work into reputation, 
when he might have suppressed it.” The tradition is 
however, very doubtful In its origin, it may have been 
merely a guess, suggested by a feeling that no one then 
living could more appropriately have discharged the office 
of literary executor than the writer who, m his Hellemca, 
continued the narrative 

Con- At tlie outset of the Histoiy Thucydides has indicated his general 
ceptiou conception of his woilc, and has stated the punciples which governed 
of the its composition His puipose had been foimed at the veiy begin- 
History ning of the war, m the conviction that it would move moie un- 
poitant than any event of which Gieelis had le'cora The leading 
belligeients, Athens and Spaita, were both m the highest condition 
of effective equipment The whole Hellenic world — including 
Greek settlements outside of Gieece pioper — was divided into two 
paities, either actively helping one oi the two combatants 01 medi- 
tating such action Hor was the movement confined within even 
the widest limits of Hellas, the “barbanan” woild also was 
affected by it, — the non-Hellenic populations of Thrace, Macedonia, 
Epirus, Sicily, and, finally, the Persian kingdom itself The aim 
Per- oi Thucydides was to preseive an accmate lecoid of this war, not 
manent only m view of the intrinsic interest and impoitance of the facts, 
interest hut also m oidei that these facts might be peimanent soiuees of 
of the political teaching to posterity His hope was, as he says, that lus 

war, History would be found piofitable by “those who desue an exact 

knowledge of the past as a key to the future, which m all piob- 
ability will repeat or lesemble the past. The woik is meant to be a 
possession for ever, not the lhetoneal triumph of an hour ” As 
this context shows, the oft-quoted phrase, “a possession for ever,” 
had, m its author’s meaning, a moie definite import than any meie 
anticipation of abiding fame for his Histoiy It lef erred to the 
permanent value of the lessons which his History contained. 
Thucydides stands alone among the men of his own days, and has 
no supenoi of any age, m the width of mental grasp which could 
seize the geneial significance of particular events The political 
education of mankind began m Gieece, and m the time of Thucy- 
dides their political life was still young Thucydides knew only 
the small city-commonwealth on the one hand, and on the other 
the vast barbaric kingdom , and yet, as has been w ell said of him, 
“there is haidly a pioblem m the science of government which 
the statesman will not find, if not solved, at any late handled, in 
the pages of this nniveisal master,” 1 
Such being the spirit m which he appioached his task, it is 
interesting to inquire what w r eie the points which he himself con- 
sidered to be distinctive m his method of executing it His Greek 
predecessors m the recording of events had been, he conceived, of 
The epic two classes First, theie were the epic poets, with Homer at then 
poets head, whose ehaiactenstie tendency, in the eyes of Thucydides, is 
to exaggeiate the greatness or splendour of things past— as, for 
instance, conceding the his ton cal character of the Tiojan war, he 
supposes the strength of the Gieek fleet to be overstated m the 
Iliad Secondly, there were the Ionian prose wnters whom he 
The calls “ chiomcleis ” (\ayoypdcpoi) These wnteis are directly known 
prose to us only by meagre fragments , hut Dionysius of Halicarnassus 
chrom- has described then general characteristics m a manner which serve, 
clers. to lllustiate the diffeiences indicated by Thucydides between their 
work and his own Their geneial object was to diffuse a know- 
ledge of legends preserved by oral tradition, and of written docu- 
ments— usually lists of officials or genealogies — pieserved m public 
archives , and they published their materials as they found them, 
without any attempt at sifting fact from fable. Thucydides de- 
scubes their woik by the woid £wt i64vai, but lus own by £vyypd<peu>, 
— the difference between the teims answering to that between com- 
pilation of a somewhat mechanical kind and historical composition 
m a higher sense The vice of the “chroniclers,” m his view, is 
that they caied only for populauty, and took no pains to make 
then narratives trustworthy In contrast with these predecessors, 

1 Freeman, Historical Essays, 2d ser , in 
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Thucydides has subjected his materials to the most searching Dis- 
serutmy. The ruling pnnciple of his w ork has been strict adhei- tmctive 
ence to carefully verified facts “As to the deeds done m the war, aim of 
I have not thought myself at libeity to lecoid them on hearsay Thucy- 
from the fiist mfoimant or on arbitrary conjecture My account aides, 
rests either on personal knowledge or on the closest possible sci utmy 
of each statement made by others The process of research was 
laborious, because conflicting accounts weie given by those who 
had witnessed the seveial events, as partiality swayed or memoiy 
seived them,” 

A penod of at least twenty yeais must have elapsed between the Hero- 
date at which Herodotus ceased to write and that at which the dotus 
Histoiy of Thucydides received its present form. There can be no and 
doubt that Thucydides knew the History of Herodotus, and that Thuey- 
m some places he alludes to it The diligence and the honesty of dides. 
Herodotus are alike beyond question, ana would, we may he siue, 
have been fully reeogmzed by Thucydides. The woik of Herodotus 
was distinct m kind fiom that of the Ionian ehioniclers, and was 
of an nnmeasuiably higher older. While they dealt, m a bold 
fashion, with the annals of separate cities or peoples, Heiodotus 
set the fiist example of multifanous knowledge subordinated to the 
execution of a great histoncal plan, and also showed for the first 
time that a prose history could have literaiy chaim But Thucy- 
dides doubtless thought of Heiodotus as having ceitam tiaits m 
common with the Ionian chromcleis, and as being liable, so fai, to 
the same criticism One such trait would be the inadequate sift- 
ing of evidence, another, the mixtuie of a fabulous element with 
historical fact, and another, perhaps, the occasional aiming at 
rhetorical effect. Of this last trait the chief instances would he 
those imaginary dialogues oi speeches with which Heiodotus some- 
times enlivens his nanative This bungs us to an important topic, 

— the purpose with which Thucydides himself has admitted speeches 
into his History, and the manner m which they have been com- 
posed 

The speeches constitute between a fourth and a fifth part of the The 
History If they were eliminated, an admuahle nanative w onld speeches, 
indeed remain, with a few comments, usually hi lef, on the more 
staking chaiacters and events But we should lose all tlie most 
vivid light on the innei woikmgs of the Gieek political mind, on 
the motives of the actors, and the arguments which they used, — 
m a woid, on the whole play of contempoiaiy feeling and opinion 
To the speeches is due in no small measure the impel ishable 
intellectual mteiest of the History, since it is chiefly by the 
speeches that the facts of the Peloponnesian Wai aie so lit up with 
keen thought as to become illustiations of geneial laws, and to 
acnune a permanent snggestiveness foi the student of politics 
When Heiodotus made his peisons hold conversations or deliver 
speeches, he was following the piecedent of epic poetry, his tone 
is usually colloquial lather than rhetoncal, he is merely making 
thought and motive vivid m the way natmal to a simple age 
Thucydides is the real founder of the tiadition by which historians 
weie so long held to be warranted in introducing set speeches of 
then own composition His own account of his piactice is given 
m the following words “As to the speeches made on the eve Their 
of the wai, oi m its couise, I have found it difficult to letam a language 
memoiy of the pi ecise woids which I had heaid spoken , and so 
it was with those who bi ought me repoits But I have made th.e 
peisons say what it seemed to me most opportune for them to say 
m view of eaeh situation , at the same time I have adhered as 
closely as possible to the geneial sense of what w 7 as actually said ” 

So far as the language of the speeches is concerned, then, Thucy- 
dides plainly avows that it is mamly oi wholly Ins own As a 
general lule, there is little attempt to mark diffeient styles The 
case of Pericles, whom Thucydides must have repeatedly heard, is 
probably an exception , the Thucydidean speeches of Pencles offer 
several examples of that hold imagery which Aristotle and Plutarch 
agiee in ascribing to him, while the Funeral Oration, especially, 
has a certain majesty of rhythm, a certain union of impetuous 
movement with lofty giandeui, which the histonan has given to 
no other speaker Such stiongly marked characteristics as the 
cuit bluntness of the Spartan ephor Sthenelsedas, or the insolent 
vehemence of Alcibiades, aie also indicated But the diamatie 
tiuth of the speeches generally resides m the matter, not m the Their 
foxm In legard to those speeches which were.deliveied at Athens matter 
before his banishment in 424, — and seven such speeches are 
contained m the History, — Thucydides could rely either on his 
own lecollection or on the sources accessible to a lesident citizen 
In these cases there is good reason to believe that he has repro- 
duced the substance of what was actually said In other cases he 
had to trust to moie or less imperfect leports of the “general 
sense”, and in some instances, no doubt, the speech lepresents 
simply his own conception of what it would have been “most 
opportune” to say The most evident of such instances occur m 
the addresses of leadeis to their troops The histonau’s aim m 
these militaiy harangues — which aie usually short — is to bring The 
out the points of a strategical situation, a modern wi iter would military 
have attained the object by comments prefixed oi subjoined to speeches 
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his account of the battle The comparata e indifference of Thucy- 
dides to dramatic veusinulitude ra these military orations is call- 
ously shown by the fact that the speech of the general on the one 
side is sometimes as distinctly a reply to the speech of the general 
on the othei as if they had been delivered m debate AYe may 
be sure, however, that, wheiever Thucydides had any authentic 
clue to the actual tenoi of a speech, he preferred to follow that 
Voltaire’s clue lather than to diaw on his own invention Yoltaire has 
criticism described the mtioduction of set speeches as “a sort of oratorical 
falsehood, which the historian used to allow himself in old times ’ 
The strongest charactenstic of Thucydides is his devotion to truth, 
— his laborious persistence m sepaiatmg fact fioni fiction , and it 
is natural to ask why he adopted the foim of set speeches, with 
the measure of fiction which it involved, instead of simply stating, 
m his own person, the arguments and opinions which he conceived 
to have been prevalent The question must he viewed from the 
The standpoint of a Gieek in the 5th century n c. Epic poetry had 

Greek then for many generations eveicised a poweiful influence over the 

view Greek mmd Homer had accustomed Greeks to look for two ele- 

ments in any complete expression of human energy, — first, an 
account of a man’s deeds, then an image of his mind m the report 
of his woids The Homenc heroes are exhibited both in action 
and m speech Further, the contemporary readers of Thucj doles 
were tnen habituated to a cmc life m which public speech played 
an all-important part Every adult citizen of a Greek democracy 
was a member of the assembly which debated and decided gieat 
issues. The law-courts, the festivals, the drama, the market-place 
itself, ministered to the Gieek love of animated description To a 
Greek of that age a written history of political events would have 
seemed strangely insipid if speech ‘ m the first person” had been 
absent from it, especially if it did not offer some minor of those 
debates which w r ere inseparably associated with the central inter- 
ests and the decisive moments of political life In making 
historical persons say what they might have said, Thucydides 
confined that oiatoncal licence to the purpose which is its best 
justification with him it is strictly dramatic, an aid to the com- 
plete presentment of action, by tbe vivid expression of ideas and 
arguments which were really current at the time Among later 
historians who continued the practice, Polybius, Sallust, and 
Tacitus most resemble Thucydides in this particular , while m 
the Byzantine historians, as in some modems who followed 
classical precedent, the speeches were usually mere occasions for 
rhetorical display Botta's History of Italy fiom 1780 to 1814 
affords one of the latest examples of the piactiee, which was 
peculiarly suited to the Italian genius 

The The present division of the History into eight books is one 

eight which might w r ell have pioeeeded from the authoi himself, 

books as being a natural and convenient disposition of the contents 
The fiist book, aftei a general introduction, sets faith the causes 
of the Peloponnesian AYar The first nine years of the war are 
contained m the second, third, and fourth books, — three years m 
each The fifth hook contains the tenth year, followed by the 
interval of the “msecuie peace ” The Sicilian expedition fills 
the sixth and seventh books The eighth book opens that last 
chapter of the stiuggle winch is known as the “Decelean.” or 
“Ionian 33 "War, and breaks off abruptly — in the middle of a sen- 
tence, indeed — m the year 411 The words in which Grote bids 
faiewell, at that point, to Thucydides well expiess what every 
careful student must feel “To pass from Thucydides to the 
Hellamca of Xenophon is a descent truly mournful , and yet, 
when we look at Grecian histoiy as a w'hole, we have great reason 
to rejoice that eveu so inferior a woik as the lattei has xeached us. 
The historical purposes and conceptions of Thucydides, as set 
forth by himself m his pieface, are exalted and philosophical to a 
degree altogether wondeiful, when we conadei that he had no 
pre-existing models before him from which to derive them And 
the eight books of lus work (m spite of the unfinished condition 
of the last) aie not unworthy of these laige pi onuses, either m 
spmt oi m execution ” 

Origin The puncipal reason against believing that the division into 
of that eight books was made by Thucydides himself is the fact that a 
division different division, into thirteen books, was also current in antiquity, 
as appears fiom Marcellmus (§ 58) It is veiy improbable — indeed 
hardly conceivable — that this should have been the case if the 
eight-book division had come down from the hand of the author. 
Ave may infer, then, that the division of the work into eight hooks 
was introduced at Alexandria, — perhaps m tbe 3d oi 2d century 
B a That division was already familiar to the grammarians of 
the Augustan age Dionysius of Halicarnassus, who lecogmzes it, 
has also another mode of indicating poitions of the work, viz , by 
stwhometna, or the number of lines which they contained Thus, 
in the MS which he used, the first 87 chapters of hook i con- 
tained about 2000 lines (equivalent to about 1700 lines in Bekkei’s 
stereotyped 8vo text) 

Order Ullrich has maintained with much acuteness that Thucydides 
of com- composed the first three hooks and about half of book iv m the 
position years 421-413, and the lest of the woik after 404 His general 
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ground is the existence m i -iv. of passages which seem to imply 
ignorance of later events Classen has fully examined the evidence, 
nTi as a result, has arrived at the following conclusion It is 
possible that a first rough diaft of the History, down to 413, may 
have been sketched by Thucydides before 405 But the w r hole 
History, from the first book onwards, was voiked up into its 
present form only after 404 This view is confirmed by some 
passages, found even m the earliest books, which imply that the 
writer already knew the latest incidents, or the final issue, of the 
wai AVe have seen that, after 404, Thucydides may have enjoyed 
some six or seven years of leisiue Seveiai peculiauties of expies- 
sion or statement m book vm suggest that it had not yet leceived 
the author’s final levmon at the time when death broke off the 
work The absence of speeches fiom the eighth book has also been 
remaiked But it should be observed that much of the eighth 
book is occupied with negotiations, eithei clandestine or indecisive, 
or both Its nauative hardly presents any moment which lequu ed 
such dramatic emphasis as the speeches usually impait The mere 
misi epresentations by which Alcibiades and Chalcideus pievailed 
on the Chians to levolt certainly did not claim such tieatment 

The division of the war by sunmieis and wmteis ( Kara, Bepos teal Mode of 
Xeip-uva ) — the end of the winter being considered as the end of the leckonmg 
year — is peihaps the only one which Thucydides lumself used, foi time 
there is no indication that he made any division of the History 
into books His “summer 33 includes spnng and autumn, and 
extends, generally speaking, from March oi the beginning of April 
to the end of Octobei His “winter” — Novembei to Februaiy 
inclusive— means practically the penod dui mg winch militaiy 
opeiations, by land and sea, are wholly oi partly suspended 
A\ T hen he speaks of “ summei ” and “ wmtei 3 as answering lespect- 
lvely to “half” the year (v 20 3), the plnase is not to be piessed 
it means meiely that he divides his yeai into these two paits 
The mode of leckonmg is essentially a lough one, and is not to be 
viewed as if the commencement of summer oi of wmtei could be 
precisely fixed to constant dates For chionology, besides the 
festivals, he uses the Athenian list of ai chons, the Spartan list of 
ephors, and the Aigive list of pnestesses of Heia 

There is no refeience to the Histoiy of Thucydides in the extant 
Greek waters of the 4th centuiy B.c , but Lucian has pieserved a 
tradition of the enthusiasm with which it was studied by Demo- 
sthenes The great oiator is said to have copied it out eight times, 
oi even to have learnt it by heait It is at least beyond doubt 
that the study of Thucydides contubuted a very poweiful influence 
to the style of Demosthenes, though that influence lathei passed 
into the spirit of his oiatoiy than showed itself m any mailced 
lesemblances of foim The Alexandrian cutics acknowdedgetl 
Thucydides as a gieat mastex of Attic Sallust, Cornelius Hepos, 

Ciceio, and Quintilian aie among the Roman waters whose admua- 
tion foi him can be tiaced m then woik, oi has been expiessly 
lecorded The most elaborate ancient cuticism on the diction and 
composition of Thucydides is contained m three essays by Dionysius 
of Halicarnassus 

Among the best MSS of Thucydides, the Codex Vntieanus 126 (11th cent ) le- MSS , &C. 
piesents a leeension made In the Alexandnan oi Roman, age In the fiist six 
hooka the number of passages in which the Yatieanus alone has piesened a fiuc 
reading is compaiatively small, in book vii it is somewhat luigei , In book vih 
it is so lai ge that here the Vaticanus, as compai ed with the other MSS , acquires 
the charactei of a levisedtext Othei important MSS aie the Palatmus 252 (lltli 
cent ), the Casselanus (1252 ad), the Augustanus Monacensis 430 (1301 ad) 

A collation, m books i u, of two Cambiidge MSS of the 15tli century (No 3 18, 

Kx 5 19) has been published by Shilleto Seieial Pausian MSS (fl C A F ), 
and a Venetian MSS (V ) collated hy Arnold, also deseive mention The Aldine 
edition was published m 1502 It was foimerly supposed that there had been tv o 
Juntme editions Shilleto, in the “Notice”, pi tfixed to book i , fiist pointed out 
that the only Juntme edition was that of 152G, and that the belief in an eailiei 
Juntine, of 150G, arose meiely from the accidental omission of the word mcesimo 
m the Latin veision of the lmpunfc 

Of recent editions, the most generally useful is Classen's, in the Weidmann 
senes (Berlin, 18G2-78) , each book can be obtained scpauitcly Arnold's edition 
(1848-51) contains much that is still valuable For books i and n Shilleto's 
edition (1872-76) furnishes a commentary which, though not full, deals admirably 
with many difficult points Among othei important editions, it is enough to 
name those of Dukei, BeLker, Goeller, Poppo, and Kiugei BStant’s lexicon to 
Thucydides (2 vols , Geneva, 1843) is well executed Jowett’s translation (Oxford, 

1883) is supplemented by a \olume of notes Dale’s veision (Bohn) also deseives 
mention foi its fidelitj, as Crawley’s (London, 1S7G) for its \igoui Ilellemca 
(London, 1880) contains an essay on “ The Speeches of Thucydides," pp 266-323, 
which has been tianslated into Geiman The best clue to Thucydidean biblio- 
giaphy is in Engelmann’s iptores Grseci, pp 74S sq , 8th ed , 1880 (It C J ) 

THUGS That the Sanskrit root sthag (Pali, thah), 

“ to cover," “ to conceal,” was mainly applied to fraudu- 
lent concealment, appears from the noun sthaga, “ a 
cheat, 33 which has retained this signification m the modem 
vernaculars, m all of which it has assumed the form thag 
(commonly written thug), with a specific meaning The 
Thugs were a well-organized confederacy of piofessional 
assassins, who m gangs of from 10 to 200 travelled in 
various guises through India, wormed themselves into the 
confidence of wayfareis of the wealthier class, and, when a 
favourable opportunity occurred, strangled them by throw- 
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mg a handkerchief or noose round their necks, and then 
plundered and buried them All this was done according 
to certain ancient and rigidly prescribed forms and after 
the performance of special religious rites, m which the 
consecration of the pick-axe and the sacufice of sugar 
formed a prominent part From their using the noose as 
an instrument of murder they were also frequently called 
Fhdnsigdrs , or “ noose-operators ” Though they them- 
selves trace their origin to seven Mohammedan tribes, 
Hindus appear to have been associated with them at an 
early period ; at any rate, their religious cieed and prac- 
tices as staunch worshippers of Devi (Kali, Durg&), the 
Hindu goddess of destruction, had certainly no flavour of 
Islam m them Assassination for gam was with them a 
religious duty, and was considered a holy and honourable 
profession They had, m fact, no idea of doing wrong, 
and their moral feelings did not come into play The will 
of the goddess by whose command and m whose honour 
they followed their calling was revealed to them through 
a very complicated system, of omens In obedience to 
these they often travelled hundreds of miles m company 
with, or m the wake of, their intended victims before a 
safe opportunity presented itself for executing their design , 
and, when the deed was done, rites were performed m 
honour of that tutelary deity, and a goodly portion of the 
spoil was set apart for her The fraternity possessed also 
a jargon of their own (Bamdsi), as well as certain signs by 
which its members recognized each other m the remotest 
parts of India. Even those who from age or infirmities 
could no longer take an active part m the operations con- 
tinued to aid the cause as watchers, spies, or dressers of 
food. It was owing to their thorough organization, the 
secrecy and security with which they went to work, but 
chiefly to the religious garb m which they shrouded their 
murders, that they could, unmolested by Hindu or Moham- 
medan rulers, recognized as a regular profession and pay- 
ing taxes as such, continue for centuries to practise their 
craft Both the fractions into which they were divided 
by the Nerbudda river laid claim to antiquity while the 
northern, however, did not trace their origin farther back 
than the period of the early Mohammedan kings of Delhi, 
the southern fraction not only claimed an earlier and purer 
descent, but adhered also with greater strictness to the 
rules of their profession 

The earliest authenticated mention of the Thugs is 
found m the following passage of Zihu-d din Barnl’s 
History of Firoz Shdh (written about 1356) . “In the 
reigu of that sultan,” that is, about 1290, “some Thugs 
were taken m Delhi, and a man belonging to that frater- 
nity was the means of about a thousand being captured. 
But not one of these did the sultan have killed. He gave 
orders for them to be put mto boats and to be conveyed 
into the lower country, to the neighbourhood of Laklmautl, 
where they were to be set free The Thugs would thus 
have to dwell about Lakhnauti, and would not trouble 
the neighbourhood of Delhi any more ” (Sir H M Elliot’s 
History of India , vol. in p 111). The first European 
travellers who speak of them without mentioning their 
name are Thevenot (1665) and Fryer (1673) Though 
instances of Thuggee had been known to the English 
rulers m India for many years, and sporadic efforts had 
been made by them towards the extinction of the gangs, it 
was not till Lord W. Bentmck (1828-35) took vigorous 
steps m this matter that the system was gradually un- 
masked, and finally all but stamped out. His chief agent, 
Captain (afterwards Sir William) Sleeman, with several 
competent assistants, and the co-operation of a number of 
native states, succeeded m completely grappling with the 
evil, so that up to October 1835 no fewer than 1562 
Thugs had been committed, of which number 382 were 
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hanged and 986 transported or imprisoned for life. It is 
true that, according to the Thuggee and Daeoity Report 
for 1879 , the number of registered Punjabi and Hindus- 
tani Thugs then still amounted to 344 But all of these 
had already been legistered as such befoie 1852 It may, 
therefore, fairly be assumed that none are alive now, and 
that the whole fraternity may be considered as extinct. 

Full paitieulars concerning the system of Thuggee aie given by 
Dr Sherwood, “On the Muidereis called Phansigais,” and J Shake- 
spear, ‘ Obseivations regaidmg Bradheks and Thegs”(both treat- 
ises m vol xm , 1820, ot the Asiatic Researches), [W 1ST Sleeman,] 
Ramaseeana, or a, Vocabulary of the Language used by the Thugs, 
vnth an Inti oduction and Appendix, Calcutta, 1836 , the Edmbur gh 
Review for Jan 1837 , [E Thornton,] Illustrations of the History 
and Practices of the Thugs , London, 1S37 , Meadows Taylor, 
Confessions of a Thug , London, 1839 , Major Sleeman, Report cm, 
the Depredations committed by the Thug Gangs , Calcutta, 1840 , J 
Hutton, Popular Account of the Thugs and Dacoits, London, 1857, 
Yule and Burnell, Glossary of Anglo-Indian Colloquial Words 
and Phrases, London, 1886, p 696 s# (R R ) 

THUGUT, Franz Mama von (1734-1818), foreign 
minister of Austria, was born of humble parentage at Lina 
in 1734, placed in the Government school of Oriental studies 
m 1752, and seat to Constantinople as an interpreter m 
1757 At Constantinople he lose from post to post in 
the embassy, until m 1771 he became internuncius or 
ambassador In 1776, after the war between Russia and 
Turkey, he obtained from the latter power the cession of 
the province of Bukowma to Austria After thus crown- 
ing his long service m the East and gaining the confidence 
of Maria Theresa, he was sent by her without the know- 
ledge of her son, the emperor Joseph, to Berlin, to avert 
by a peaceful settlement with Frederick the Great the 
threatened Bavarian war In 1790 he was employed m 
the negotiations of Sistova, and his next mission was to 
Pans, where he entered into close relations with Mirabeau 
as the friend of Mane Antoinette On the invasion of 
France by the allied armies m 1792, Thugut was sent to 
the scene of operations. It is well known that Kaunitz, 
the veteran minister of Austria, condemned the terms of 
the alliance with Prussia, as securing to Prussia the 
annexation of a great part of Poland, while only holding 
out to Austria an uncertain prospect of acquiring its 
equivalent in Bavaria. Thugut, a politician of the same 
school, viewed the new alliance with even greater hatred 
After the failure of the campaign of 1792 he formed the 
deliberate opinion that persons around the duke of Bruns- 
wick had been bribed by the Fieneh, and that the retreat 
had been ordered in consequence A few months later 
the anticipations of Kaunitz were realized Prussia seized 
western Poland, while Austria remained as far as ever from 
gaining Bavaria. The emperor Francis now dismissed 
the ministers responsible for the Prussian alliance, and 
called Thugut to power From this critical moment the 
alliance was doomed, and the allied commanders thwarted 
rather than assisted one another’s operations on the eastern 
frontier of France. On the other hand, Thugut drew 
nearer to Russia, and negotiated at St Petersburg for the 
seizure of Venice by Austria With England he desired 
to stand on a good footing ; but, while Pitt’s object was the 
overthrow of the revolutionary Government, Thugut’s was 
simply the acquisition of territory for Austria This dis- 
crepancy of aim led to results exasperating to the English 
ministry, such as the fall of Toulon, to which Thugut 
neglected to send the troops which he had promised. The 
evacuation of Belgium in 1794, usually attributed to 
Thugut's treachery, was, however, due to the incapacity 
or intrigues of others. In 1795, after the withdrawal of 
Prussia from the coalition, Thugut obtained financial help 
from England, gained from Russia a large share of Poland 
m the last partition, and prepared to carry on the war 
against France with the utmost energy. The campaign 
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of the archduke Charles in 1796 drove the French from 
the east of the Rhine, and Bonaparte, wlio had conquered 
northern Italy up to Mantua, narrowly escaped destruc- 
tion before this fortress But for the genius of the 
French commander and the wretched character of the 
Austrian generals and officers, the immense efforts made 
by Thugut at this time would have turned the tide of the 
war Defeat after defeat seemed to make no impression 
upon his “ world-desolating obstinacy”, and, even when 
Bonaparte had advanced to within eighty miles of Yienna, 
it is stated that the empress had to throw herself at her 
husband's feet when in conference with his minister, m 
order to overcome the re-istance of the latter to an 
armistice The subsequent peace of Campo Formio was 
hotly condemned by Thugut, who tendered his resignation 
Then followed the congress of Rastadt and the murder 
of the French envoys, long attributed, but without any 
real ground, to Thugut himself War was renewed , the 
French were driven out of Italy by Austrian armies as- 
sisted by Suwaroff , and it was determined that the allies 
should conquer Switzerland, and so invade France where 
the frontier is most open Thugut, now at the height of 
his power, and far more anxious to recover Belgium than 
to overthrow the republic, took the fatal step of withdraw- 
ing a great part of the Austrian forces from Switzerland 
at the very moment when the Russians were entering it 
The result was the destruction of the Russians by Mass&na 
and the total failure of the campaign, followed by the se- 
cession of Russia from the coalition Still full of designs 
for annexation in Italy, Thugut continued the war with 
the help of England On the very day when he renewed 
his engagements with England the news arrived of the 
battle of Marengo, which at one blow made an end of all 
that Austria had won m Italy m the preceding year 
Nothing daunted, Thugut continued, during the armistice 
which followed, his preparation for the struggle with 
Moreau m the valley of the Danube , and, if he could 
have inspired his master with his own resolute spirit, the 
result of the war might have been different But, while 
Thugut was actually receiving the British subsidies, the 
emperor, without the knowledge of his minister, surrend- 
ered the fortresses of ULm and Ingolstadt to Moreau, 
m return for an extension of the armistice, Thugut’s 
passionate indignation on learning of this miserable act 
is impressively described m Lord Mmto’s despatches from 
Vienna He withdrew from office , but Lord Mmto’s pro- 
tests compelled the emperor again to place in bis hands 
the direction of affairs, which he held until the battle of 
Hohenlmden made all further resistance impossible. He 
was then, in deference to French influence, banished from 
Vienna, and never resumed office. In his retirement he 
was occasionally consulted, as after the battle of Wagram 
in 1809, when he recommended the emperor to make 
peace at any cost, stating that the existence of the 
Austrian monarchy was at stake and that the dissolution 
of Napoleon’s empire was not far off. After the overthiow 
of Napoleon he returned to the capital, where he died 
May 29, 18X8, Thugut possessed many of the qualities 
of a great man, — indomitable courage, calmness m danger, 
devotion to public interests, enormous industiy, hut all 
this was spoilt by the persistent disregard of obligations 
towards allies m the greedy pursuit of Austria's own 
aggrandizement, and by the intriguing spirit inseparable 
from this policy The materials for forming a fair estimate 
of Thugut’s conduct of affairs from 1793 to 1801 have but 
recently been given to the world. Of his private life next 
to nothing is known, 

THULE was the name given by Greek and Roman 
geographers to a land situated to the north of Britain, 
which they believed to be the most northerly portion of 


Europe, or indeed of the known world The first writer 
who mentioned the name was Pytheas of Massilia, whose 
statements concerning it have been already given under 
the beading Pytheas But it is impossible for us to deter- 
mine with certainty what those statements, which have 
only been transmitted to us at second or third hand, really 
were, and still more so what was their real signification 
It is almost certain that Pytheas did not himself profess 
to have visited Thule, but had only vaguely heard of its 
existence, as a land of unknown extent, situated, accord- 
ing to the information he had received, six days’ voyage 
to the north of Britain This account was adopted by 
Eratosthenes (though rejected by Polybius and Strabo), 
and accordingly this unknown land became a cardinal 
point m the systems of many ancient geographers, as the 
northern limi t of the known world Nothing more was 
learnt concerning it until the Romans under Agricola 
(about 84 ad) accomplished the encumnavigation of the 
northern point of Britain, and not only visited, but 
aceoidmg to Tacitus subdued, the Orcades or Orkney 
Islands On this occasion, the historian tells us, they 
caught sight also of Thule, 1 which in this instance could 
only mean the group of the Shetland Islands No fuither 
account of this mysterious land is found m any ancient 
author, except vague statements, derived from Pytheas, 
but mostly m an inaccurate and distorted form, concern- 
ing its position and the astronomical phenomena resulting 
from this cause. It is probable that what Pytheas really 
reported was that at the summer solstice the days were 
twenty-four hours in length, and conversely at the winter 
solstice the nights were of equal duration, a statement 
which would indicate the notion of its position m about 
66° N lat, or under wbat we now call the Arctic Circle 
The skill of Pytheas as an astronomer would have been 
quite sufficient to lead him to the conclusion that this 
would be the case at some point m proceeding northwards, 
and the rapid changes m this respect that would be 
reported to him by any navigators that had really followed 
the shores of Britain to any considerable extent m that 
direction would confirm him in the correctness of his views. 
He had, too, a very exaggerated notion of the extent of 
Britain (see Pytheas), and hence he would be led to place 
an island which was six days’ voyage to the north of it 
much nearer to the Arctic Circle than its true position. 

The statement of Pytheas on this point appears to have obtained 
almost universal belief until the time of Maimus of Tyie and his 
successor Ptolemy, who were led — appai ently from tlieir knowledge 
that the group of islands to which the name of Thule had been 
applied by the Romans was really not very far distant fiom the 
Orcades — to bung down its position considerably more to the 
south, so that Ptolemy places the island of Thule, which he still 
legards as the most noitherly point of Euiope, m only 63° N lat 
Unfortunately this more reasonable view has been discaided by 
many modem writers, who have gone back to the statements of 
Pytheas concerning the length of the day, and have m consequence 
insisted upon placing Thule within the Arctic Cncle, and have 
thus heen led to identify it with Iceland. The improbability of 
such an hypothesis, when we consider the state of ancient naviga- 
tion, is m itself a sufficient refutation, and there appears no reason- 
able doubt that the Thule of Pytheas, like that of the Romans and 
of Ptolemy, was merely an exaggerated and somewhat erioneous 
conception of the large gronp of the Shetland Islands, of which the 
principal, called Mainland, is in fact so piedommant that the 
whole may well have been considered as one large island rather 
than a scattered group like the Oikneys If we might trust to 
the accuracy of Stiabo’s quotation (n 5, p 114), that Pytheas 
called Thule “the most noitherly of the British Islands,” this 
would be decisive on the point , but unfortunately the verbal 
accuracy of such references by ancient writers can seldom be relied 
on, and Strabo had evidently never seen Pytheas’s original woik. 

It appears, however, to be certain that Iceland was really visited 
by some Irish monks long before its discoveiy by the Northmen, 
and is described under the name of Thule by a wuter named 
Dicuil, himself an Irish monk, who wrote m the first half of the 

1 “Dispecta est et Thule,” Tac, Aqric , c. 10. 
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9th century, in such a manner as to leave no doubt that his state- 
ments really refei to that extensive but remote island See 
Letronne, liechci thes sur Dicuil, Paris, 1814 

THUMMEL, Moritz August vou (1738-1817), Ger- 
man writer m prose and verse, one of the imitators of 
Wieland (see vol x p 541), was horn May 27, 1738, m 
the neighbourhood of Leipsic, was educated at Rossi eben 
and the university of Leipsic, and from 1761 till 1783 
held various offices m the ducal court of Saxe- Coburg 
He died at Coburg on October 26, 1817. He wrote a 
comic prose epic, Wilhelmine, oder der vermahlte Pedant 
(1764) , Die Inoculation der Liebe (1771), a tale m verse j 
Reise m die mittaghchen Provinzen von Fr ariicrezch (1791— 
1805), a romance m 10 vols , and Der heihge Kihan, 
oder das Liebespaar (1818) An edition of his works was 
published at Leipsic m 8 vols m 1854-55 

THUNBERG, Cart Peter (1743-1828), an eminent 
traveller, and one of the most distinguished botanists of 
the school of Linnaeus, was born m 1743 He became a 
pupil of Linnaeus at the university of Upsala, where he 
graduated m medicine m 1770. Obtaining a travelling 
scholarship, he visited Holland, whence he embarked on 
a voyage of exploration to Java, m quest of vegetable 
treasures He sailed as far as the Cape of Good Hope m 
1771, and three yeais afterwards went to Japan, remain- 
ing five years, engaged in making collections of plants, 
and m observing the habits, manners, and language of the 
people On his return m 1779 he visited England, and 
made the acquaintance of Sir Joseph Banks In 1777 
he was made demonstrator of botany at Upsala, and he 
succeeded Lmnseus as professor of botany m 1784 
Thunberg published m 1784 his Flora Japomca , m 
1788 he began to publish his travels He completed his 
Prodr omus Plantarum m 1800, m 1805 his leones Plant- - 
arum , and m 1813 his Flora Gapensis. Thunberg pub- 
lished numerous memoirs in the Transactions of many 
Swedish and foreign scientific societies, of sixty-six of 
which he was an honorary member. He died in 1828 

THUNDERSTORM. All the more ordinary pheno- 
mena of thunderstorms had, about 1750, been conclusively 
traced to electrical charges and discharges (Electricity, 
vol. viii. p 6), so that they could easily be reproduced on 
a small scale m the laboratory To the article cited we 
therefore refer for their explanation Some of the laws 
of relative frequency of thunderstorms, in different places 
at the same season or in the same place at different 
seasons, will be found m Meteorology (vol. xvi p 128). 
A discussion of the cause of thunder, and of the circum- 
stances which give rise to a crash, a roll, or a peal of 
thunder is given under Acoustics (vol i. p 107). In 
what follows, therefore, the rarer phenomena of thunder- 
storms, and the possible sources of the atmospheric elec- 
tricity, will be the chief points treated. 

There can be little doubt that atmospheric electricity, 
at least m the great developments which characterize a 
thunderstorm, is due in some way to water. Before a 
great thunderstorm the lower air is usually at an abnor- 
mally high temperature, and fully saturated with water 
vapour, so that it is in a thoroughly unstable condition. 
Immense cloud masses, often miles in vertical thickness, 
which produce almost midnight darkness by day in the 
region of the storm, and which appear, when seen from a 
distance, as if boiling upwards, are always a notable 
feature of great thunderstorms. These are usually accom- 
panied by torrents of ram, or by violent hail-showers. And 
it is commonly observed that each flash of lightning is 
followed, after a brief interval, by a sudden but temporary 
lucrease in the rate of ramfalL At what stage of its 
transformations the electrification is developed by water- 
substance is, as yet, only guessed at, — though it seems 
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most reasonable to conclude that it is anterior to the 
formation of cloud, ie. } to the condensation ot vapour 
And, though the idea was at one time very generally held 
and still has many upholders, it seems unlikely to be the 
dneet result of evapoiation Foi, were it due directly 
either to evapoiation or to condensation, it is almost im- 
possible to doubt that proof would long since have been 
furnished by careful experiment, even if made on a scale 
so limited as that afforded by our laboratories No trace 
of electrical effect has been found to attend the precipita- 
tion of moisture , and the electrical effects, sometimes con- 
siderable, which have been found associated with evapora- 
tion have always been accompanied by relatively violent 
physical and mechanical actions which are not observed 
in conjunction with atmospheric electricity It has been 
suggested by some authorities that the electricity of a 
thunderstorm is developed during the formation of hail, 
by others that it is due to the molecular actions which 
accompany the diminution of total surface when two or 
more drops of water coalesce into a single one It has 
been ascribed to the friction of moist against dry air, 
and to the dust-particles which appear to be necessary 
for the condensation of vapour. Again, it has been 
suggested that it may be a mere phenomenon of contact 
electricity, due to the impact of uncondensed vapour 
particles on particles of air It is almost unnecessary 
to observe that, whatever hypothesis we adopt, some 
explanation must be given of two important points . — (1) 
What becomes of the electricity equal and opposite to that 
in each drop, which must be produced simultaneously with 
it 1 (2) By what means is the attraction between the drops 
and the recipient of the opposite chaige of electricity 
overcome so that the drops may be enabled to part with 
their charge ? It is to be presumed that gravity satisfies 
the second of these questions. As to the first, it seems to 
necessitate the presence of something besides water, in 
order that the electric separation may be commenced, and 
thus appears to be fatal to the capillaiy theory indicated 
above. Whafcevei be the true source of the charge, it is 
easy to see, by known properties of electricity, that even 
an exceedingly small charge on each vapour particle would 
lead to a very high potential as soon as a visible drop is 
formed, and that as a drop increases in size its potential is 
proportional to its surface That drops of ram are often 
individually electrified to a very high potential is proved 
by the frequent occurrence of u luminous ram,” when the 
ground is feebly lit up by the multitude of tiny sparks 
given out by the drops as they come near it. The flakes 
of falling snow, also, are often strongly electrified, so that 
smart sparks have been drawn from an umbrella on which 
the snow was falling But the law of electric repulsion 
shows us at once that, as soon as the drops m a cloud are 
sufficiently electrified, at least the greater part of their 
charge must pass to the boundary of the cloud. When 
this occurs, the nature of the further behaviour of the 
charge presents no difficulty. The reason for our singu- 
larly complete ignorance of the source of atmospheric 
electricity seems to he in the fact that it can only be 
discovered by means of experiments made on a scale very 
much larger than is attainable with the ordinary resources 
of a laboratory. The difficulties will probably be easily 
overcome by the first nation which will go to the expense 
of providing the neeessary means. 

Numberless other explanations of the origin of thunder- 
storms have been suggested ; but the more reasonable of 
these do little more than shift the difficulty, for they begin 
by assuming (without any hint as to its source) an elec- 
trification of the earth as a whole, or of the lower (some- 
times the upper) layers of the atmosphere Induction, 
convection, &e., are then supposed to effect the rest 
nciidii. — 42 
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Another and. much less reasonable class of explanations 
depends upon magneto-electricity Some of these introduce 
the so-called “ unipolar ” induction supposed to be due to 
the rotation of the earth, which behaves like a gigantic 
magnet Of this nature is the suggestion of Edlund, 
which was recently crowned by the Academy of Sciences 
of Paris That xapid vauations m the earth’s magnetic 
elements, such as often occui on a large scale, as m a 
“ magnetic storm,” have at least a share in. the production 
of the aurora is a perfectly reasonable and even plausible 
hypothesis, long ago brought forward by Balfour Stewart 
But we have yet to seek the source of these variations 

The brightness of a flash of lightning is usually much 
underrated It is true that it rarely gives even at night 
an illumination greater than that due to moonlight But 
it must be remembered that Swan has proved that the 
impression of a flash on the eye depends upon the duration, 
being nearly proportional to it, and steadily increasing for 
about a tenth of a second Now the duration of a light- 
mng-flash is (roughly speaking) only about one millionth of 
a second This is proved by the fact that the most rapidly 
lotatmg bodies appear to be absolutely steady when illu- 
minated by it Hence, if it could be made to last for a 
tenth of a second, it would give near objects an illumina- 
tion one hundred thousand times more brilliant than that 
of moonlight. It must be remembered that the flash is 
not a mere line, but a column, of intensely heated air, 
driven outwards from the track of the discharge at a rate 
initially far greater than that of sound. 

What is called “ summer lightning ” 01 “ wild-fire ” is 
sometimes a rather puzzling phenomenon. In the majority 
of cases it is merely the effect of a distant thunderstorm 
It is also often due to a thunderstorm in the higher strata 
of the atmosphere overhead, — the reason why we hear no 
thunder being not so much the distance from the spectator 
as the fact that sounds generated m rarer air lose rapidly 
in intensity as they are propagated into denser air But, 
besides these more common forms of the phenomenon, 
there is certainly a form of sheet lightning which occurs, 
without either sound or cloud, often close to the spectator 
The cause of this is not at all obvious 

But the most mysterious phenomenon is what goes by 
the name of “globe lightning” or “fire-ball,” a pheno- 
menon lasting sometimes for several seconds, and therefore 
of a totally different character from that of any other form 
of lightning The fire-ball is almost incomparably less 
brilliant than foiked lightning, because, though it lasts 
long enough to give the full impression of its brightness, 
it is rarely brighter than iron m the state which we call 
“ red hot ” It is always spherical, often more than a foot 
m diameter, and appears to fall from a thunder cloud by 
its own gravity, sometimes rebounding after striking the 
ground. It usually bursts with a bright flash and a loud 
explosion, occasionally discharging flashes of lightning 
No experimenter has yet succeeded m producing artificially 
anything resembling these natural and intensely charged 
Leyden jars 

The term “ thunderbolt,” which is nowadays rarely used 
except by poets (and by the penny-a-liners), preserves the 
old notion that something solid and intensely hot passed 
along the track of a lightning flash and buried itself in the 
ground. Two distinct classes of phenomena probably gave 
rise to this notion When lightning strikes the ground it 
often bores a hole of considerable depth, which is found to 
be lined in its interior with vitrified sand This presents 
no difficulty But Aerolites (q v.) are often found, m the 
holes which they have made, still intensely hot, m conse- 
quence of their rapid passage through the air A hasty 
generalization seems to have connected these two entirely 
independent phenomena, and thus given rise to the notion 
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of the thunderbolt The ancient notion that a lightning 
flash could occur m a clear sky is probably to be accounted 
for by the occasional appearance of these ultramundane 
visitors 

The sulphurous smell of lightning, which is vividly de- 
scribed in the Odyssey , is now known to he due to the 
formation of Ozone (q v ). 

For the precautions necessary to prevent danger fiom a 
thunderstorm, see Lightning Conductor. 

A whole volume of Aiago’s collected woiks is devoted to tliunder- 
I storms, and many lmpoi tant observations ate to be found m the writ- 
! mgs of M D’Abbache and othei scientific travellers (P G- T ) 

THUN-KHWA, or Thonegwa, a district m the Pegu 
division of Burmah, lying between 17° 37' and 19° 28' 
N lat., and between 95° 53' and 96° 53' E long, with 
an area of 5413 square miles It is bounded on the 1ST. 
by Henzada, E by Rangoon, S. by the Bay of Bengal, 
and W by Bassem district The whole district is a large 
deltaic plain, divided by the numerous channels of the 
Irrawaddy into saucer-shaped islands, with deep depressions 
m the centie The Irrawaddy traverses Thiin-khwa from 
north to south, throwing off numerous branches until it 
falls into the Bay of Bengal Geologically, Thiin-khwa 
is composed of “ older alluvial clay,” differing from that 
of the Gangetic basm m being less rich m lime. 

The population of Thiin-khwa m 1881 was letumed at 284,063 
(males 150,131, females 133,932) , Hindus numbeied 723, Moham- 
medans 1650, Christians 6894, and Buddhists 274,237 The largest 
towns in the district aie Yandoon and Pantanaw, with populations 
(1881) of 12,673 and 6174 respectively The land is much less 
fertile than that of the neighbouung districts In 1885-86 the 
area under cultivation was 349,259 acres, and the cultivable area 
1,262,374 acres The principal ciops are rice, fruits, vegetables, 
and sugar-cane The total levenue realized in the year 1885-86 
amounted to £194,737, of which the land contributed £66,590 
Thiin-khwa was constituted a distnct m 187 5, and its histoi y previous 
to that date is identical with that of Henzada, to which adminis- 
trative division it originally belonged. During the first Burmese 
war no resistance was offered to the British m the distnct as it at 
present exists except at the town of Donabyu At the time of the 
second war Donabyu was undefended, but, after the occupation of 
Prome, ilyat Htiin, an ex-tlnigyi of a small circle, succeeded m 
collecting a body of men and defied the Butish Early m Januaiv 
1853 the enemy were driven out of Donabyu, but on penetiatmg 
into the interior the Bntish weie foiced to letire In a subsequent 
engagement the British weie dnven back, but the enemy were 
eventually dispersed and their woiks captuied 

THURGATJ, or Thurgovia, a canton of Switzerland 
(ranking as seventeenth in the Confederation), takes its 
name from the river Thur. It is bounded on the IST by 
the Rhine, on the E by the Lake of Constance (the can- 
tonal frontier being so drawn as to leave the town of Con- 
stance to Baden), on the S. by a line running from Arbon 
on the lake west and south-west to Hornli, and on the W 
by a line drawn from Hornli passing east of Winterthur and 
west of Erauenfeld to the Rhine, a little west of Diessen- 
hofen and opposite Schaffhausen It is thus shaped like a 
triangle, of which the Hornli (3274 feet, the highest point 
m the canton) is the apex, and comprises the middle basin 
of the Thur Its total area is 381-4 square miles, of which 
322 6 (or 84 6 per cent ) is reckoned as “ productive 
land,” 69 8 being covered by forests, and 6 9 by vineyards. 
Of the “ unproductive ” portion no less than 50 5 square 
miles consists of the cantonal share of the Lake of Con- 
stance According to the census of 1880, the population 
amounted to 99,552 (females being m a majority of 1000), 
an increase of 6252 on the census of 1870, of these, 99,026 
are. German-speaking In religion the inhabitants are 
divided, there being 71,821 Protestants to 27,123 Roman 
Catholics; the canton till 1815 was in the diocese of 
Constance, and since 1828 has been in the reconstructed 
diocese of Basel, though for some time after 1873 the 
Government would not recognize the authority of Bishop 
Lachafc, in consequence of his support of the dogma of 
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mfallibility at tlie Vatican council. The capital is Frauen 
feld (5811 inhabitants), and Romanshorn (population 3647) 
is an important railway centre on the lake. The canton 
has many small villages, and the population is chiefly 
employed m agncultuial pursuits, though cotton spinning 
is rapidly increasing The orchards are so splendid that 
Thurgau has been called “the garden of Helvetia” A 
network of well-made roads traverses it m every direc- 
tion 

The Tluugau originally took m all the eountiy, roughly speaking, 
between the Reuss, the Lake of Lucerne, the Rhine, and the Lake 
of Constance , but many smaller distnets (•Zuri-chgau, Toggenburg, 
Appenzell, St Gall) weie gradually caived out of rt, and the county 
was 1 educed to about the size of the piesent canton when in 1264 
it passed by the gift of the last count of Ivybmg to hrs nephew 
Rudolph of Hapsbuig, chosen empeioi m 1273 In 1415 the count, 
Duke Frederick of Austua (a Hapsbuig), was put under the ban of 
the empne by the empeior Sigisinund foi having aided Rope Jolm 
XXIII to escape fiom Constance, and the county was ovenun, 
Sigismund in 1417 mortgaging to the city of Constance the appellate 
jurisdiction m all civil and criminal matteis (“ landgenclit” and 
“blutbann”) ansing wrthm the county, which he had declared to he 
forfeited m consequence of Fiedenck’s conduct In 1460 some of 
the ConfedeiateSj now becoming very eagei foi conquests, ovenan 
and seized the county "Winterthur was saved, but m 1461 
Frederick’s son, Duke Sigismund, had peifoice to cede the county 
to the Confederates Hencefoith it was ruled as a “subject dis- 
trict ” by seven membeis of the League, — Bern, occupied m the west, 
not being admitted to a share m the government till 1712, after 
one of the wais of religion It was only in 1499 that the Con- 
federation (then consisting of ten membeis) obtained from Constance 
her supreme jurisdiction, through the mediation of the duke of 
Milan, but theie weie still foity-two mmoi jiuisdictions belonging 
to vanous louts, spiritual and tempoial, which went on till 1798 
and gieatly limited the powei of the Confederates Thuigau had 
hoped, but m vain, to be admitted m 1499 a full membei of the 
Confedeiation 

At the time of the Refoi mation many of the inhabitants became 
Protestants, and bittei qnanels ensued between the Piotestant 
and Catholic (the latter having a large majonty) membeis of the 
Confederation who had lights ovei Thuigau, with legaid to the 
toleiation of the new doctimes m the “ subject distnets” such as 
Thuigau By the fiist peace of Kappel (1529) the majority m each 
“commune” was to settle the religion of that “commune,” but 
by the second (1531, aftei Zwmgli’s death) both religions weie to 
be allowed side by side m each “commune ” Thurgau thus 
became a “canton of parity,” as it is to this day Its ruleis, 
however, continued to watch each othei very closely, and Kilian 
Kesselung, one of the chief military commanueis m Thuigau, was 
in 1633, on suspicion of having connived at the advance of the 
Swedes through Thurgau on Constance, seized by the Catholic 
cantons aud severely punished. In 1798 Thurgau became free, and 
was one of the nineteen cantons of the Helvetic lepublie, being 
foimally received (like the other “ subject lands ’*) as a full member 
of the Swiss Confederation m 1803 by the Act of Mediation It 
was one of the veiy fiist cantons to revise, m 1830, after the July 
i evolution in Paris, its constitution m a very liberal sense, and m 
1831 pioposed a levision of the fedeial pact of 1815. This failed, 
but the new federal constitutions of 1848 (of which one of the 
two drafteis was Kein of Thurgau) and 1874 were appioved by 
very laige majorities In 1849 tlie cantonal constitution was 
revised and the veto introduced, by which the people might reject 
a bill passed by the cantonal assembly Finally, in. 1869, the 
existing constitution was drawn up, by winch the “initiative” 
(or right of 2500 electors to compel the cantonal assembly to take 
any subject into consideration) and the “obligatory referendum” 
(by which all laws passed by the cantonal assembly, and all 
financial lesolutions involving a capital evpendxtuie of 50,000 
francs oi an annual one of 10,000, must be submitted to a popular 
vote) were introduced The cantonal government consists of a 
legislative assembly (now of ninety-seven members, one to eveiy 
250 electors) and an executive council of five members, both elected 
directly by the people, 5000 electors can at any time call for a 
popular vote on the question of the dismissal of either one or the 
other. Further, to show the very democratic character of the 
constitution, it may be added that members of both houses of 
the federal assembly are in Thurgau elected direct by the people 
The “communes” in Thuigau are of no less than eleven or twelve 
varieties The division of the lands, &e , of the old “ burgher 
communes ” between them and the new communes, consisting of 
all iesulents (with whom political power lests), was carried out 
(1872) m all of the 214 communes , but there are still thirty-eight 
guilds or corporations with special rights over certain foiests, &c. 

The bestliistoiy of the canton is that bj J A Pupikofer, of -which a second 
and yeiy much enlaiged edition is now (18S7) being published. 
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THURII, or Thueito, a city of Magna Graccia. on the 
Gulf of Tarentum, near the site of the oldei Sybaris ( q.v ), 
but farther inland It owed its origin to an attempt made 
m 452 b c by Sybarite exiles and their descendants to 
repeople their old home The new settlement was crushed 
by Crotona, but the Athenians lent aid to the fugitives, 
and m 446, or rather in 443, Pericles sent out to Thurii 
a mixed body of colonists from various parts of Greece, 
among whom were Herodotus and the orator Lysias The 
pretensions of the Sybante colonists led to dissensions 
and ultimately to their expulsion , peace was made with 
Crotona, and also, after a period of war, with Tarentum, 
and Thurii rose rapidly in power and drew settlers from 
all parts of Greece, especially from Peloponnesus, so that 
the tie to Athens was not always acknowledged. The 
oracle of Delphi determined that the city had no founder 
but Apollo, and m the Athenian war in Sicily Thurii was 
at first neutral, though it finally helped the Athenians 
Thurii had a democratic constitution aud good law's, and, 
though we hear little of its history till m 390 it received 
a severe defeat from the rising power of the Lueamans, 
many beautiful coins testify to the wealth and splendour 
of its days of prosperity In the 4th century it continued 
to decline, and at length called m the help of the Romans 
against the Lueamans, and then m 282 against Tarentum. 
Thenceforward its position was dependent, and m the 
Second Punic War, after several vicissitudes, it was de- 
peopled aud plundered by Hannibal (204) In 194 a 
Roman colony was founded, with Latin rights, known for 
a time as Oopiae, but afterwards by the old name of Thurii 
It continued to be a place of some importance, the situa- 
tion being favourable aud the region fertile, and does not 
seem to have been wholly abandoned till the Middle Ages 
Its site, near Terranova di Siban, is marked by consider- 
able rums of the Roman period ( cf Lenormant, in Academy, 
xvn 73, and Barnabei, %bid.> xvi. 55 sq ) 

THURINGIA (Germ Thunngen), a territorial term 
without modern political significance, designates, strictly- 
speaking, only that district in Upper Saxony that is 
bounded by the Werra, the Harz Mountains, the Saale, 
and the Thurmgian Forest , but in common parlance it is 
frequently used as equivalent to the Thurmgian states, % e , 
the group of small duchies and principalities lying between 
Prussia, Hesse-Nassau, Bavaria, and the kingdom of Saxony. 1 
The name is denved, with great probability, from that of 
the Hermunduri, a branch of the great Suevic family , and 
the ancient Thurmgians, a heathen tribe first mentioned 
m the 5th century by Yegetius Renatus, are believed to be 
the descendants of that Teutonic people. The Thurmgians 
seem at one time to have occupied territories stretching 
from the Elbe not far from Hamburg to the Danube at 
Ratisbon ; but about 531 their empire was overthrown by 
the united Franks and Saxons. The north part of their 
lands fell to the Saxons, and was known for some time as 
the North Thurmgian gau , the district to the south of 
the Thurmgian Forest was called Franconia after its con- 
querors , and the name Thuringia was restricted almost to 
the narrow limits to which it now properly applies. The 
advance of the Sorbs to the east bank of the Saale about 
the middle of the 7th century made the limitation still more 
exact. Thurmgia remained under Frankish dominion, and 
various Frankish counts ruled in the different “ gaus ” 
into which it was divided. Christianity, if not introduced, 
was confirmed m this district by the British Boniface ; a 


1 The Thurmgian states are Saxe- Weimar- Eisenach, Saxe-Coburg- 
Gotha, Saxe-Memmgen, Saxe-Altenbnrg, Scliwarzburg-Rudolstadt, 
Schwarzburg-Sondershausen, and the two principalities of Renss, all 
of -which are separately described Besides these, the term Thurmgia 
also, of couise, includes the various “exclaves” of Prussia, Saxony, 
Bavana, and Bohemia which he embedded among them 
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bishopric was founded at Erfurt , and under Charlemagne 
the Thuringian mark was the base of active operations 
against the heathen Sorbs In 839 the title of duke of 
Thuringia ( ducat us Tounguhx ) appears , but that of land- 
grave &eem& to have superseded it , neither dignity implied 
sovereignty over the whole district Otto the Illustrious, 
duke of Saxony (S80), added Thuringia to his duchy, but 
the union was not permanent About the beginning of 
the 12th century Louis the Springer, builder of the 'Wart- 
burg, rose to eminence among the Thuringian nobles , 
and about 1130 his son, also Louis, was appointed land- 
grave by the emperor Lothair I Thuringia now began to 
be a united land under one prince , and the landgraves, 
who acquired the Saxon palatinate on the fall of Henry 
the Lion of Saxony m 1180, rose to considerable power 
The last landgrave of this hue was Henry Raspe 
(1242—1247), brother and successor of Louis the Saint 
His death was followed by a devastating war of succes- 
sion between his niece Sophia, duchess of Brabant, and 
Henry the Illustrious, margrave of Meissen (1221-1288), 
whose mother Jutta was a Thuringian princess Peace 
was finally established m 1263 Sophia received Hesse, 
and Henry took the rest of Thuringia, the general 
history of which thenceforth merged in that of Meissen, 
and later of Saxony, although it maintained its separate 
name Thuringia was included m the administrative circle 
of Upper Saxony (see vol xxi p 352, note 3) For its 
subsequent fate, and the rise of the present Thuringian 
states, see under Saxony (vol xxi pp 353 sq ) 

Tlie most striking natural feature of Thuringia is the Thuringian 
Forest ( Thunngeruald), a range or sjstem of hills, extending m 
an irregular line from the neighbourhood of Eisenach m the north- 
west to the Lohenstemer Kulm on the Bavarian frontier on the 
south-east, and forming the southern boundary of Thuringia, 
separating it from Franconia, On the south-east it is continued 
directly by the Frankenwald Mountains to the Fiehtelgebirge, 
which is m immediate connexion with the Erzgebirge, v, bile on 
the noTth-east it approaches the Harz Mountains, and thus takes 
its place in the great Sudetic chain of central Germany The 
length of the Thuringian chain is 70 miles, and its bieadth vanes 
fiom 8 to 25 miles It nowhere rises into peaks, and only a few 
of its rounded summits reach the height of 3000 feet, the successive 
hills melt into each other in gentle undulations, forming a con- 
tinuous and easily traced comb, and only the north-west slopes are 
precipitous, and seamed with winding gorges This mountain- 
range encloses many charming and romantic valleys and glens, 
the most prominent feature of its picturesque scenery is formed by 
the fine forests, chiefly of pines and firs, which clothe most of the 
hills The north-west part of the system is the loftier anil the more 
densely wooded, as well as the more beautiful , the highest sum- 
mits here are the Grosser Beerberg (3225 feet), Schneekopf (3179), 
and the Inselbeig (2957), all m the duchy of Gotha The south- 
east part of the Thuringian Forest is the moie populous and in- 
dustrial , the chief summits are the Kiefeile (2851 feet) at Stem- 
heid, the Blessberg (2834 feet) neai Schalkau, the Wuizelberg 
(2746 feet) near Oelze, and the "Wetzstem (2719) near Lehesten 
The crest of the Thuringian Forest, from the Wena to the Saale, is 
traversed by the Hennsteig or Ramatcig, a broad path of unknown 
antiquity, though it is believed to be referred to m a letter of Pope 
Gregory III. dated 738 The name means probably “frontier- 
path ” , and the path marks m fact the boundary between Thuringia 
and Franconia It may he also regarded as part of the boundary- 
line between North and South Geimany, fox dialect, customs, local 
names and costume are different on the two sides. 

THURINGORUM.LEX See Salic Law. 

THURLES, an ancient market-town of Ireland, in the 
county of Tipperary, and the seat of the Catholic arch- 
diocese of Cashel, is pleasantly situated on the Suir, and 
on the Great Southern and Western Railway, 46 miles 
east of Limerick, 29 west from Kilkenny, and 87 south- 
west of Dublin The cathedral of St Patrick is a beau- 
tiful building, erected at a cost of £45,000. The town 
is the . seat of other important Catholic establishments, 
including an Ursulme convent, in which is a large board- 
ing-school for young ladies , a Presentation convent , St 
Patrick’s Catholic college (1829) for ecclesiastical students, 


where was held in 1850 the synod of Thurles, composed 
of all the Catholic bishops of Ireland , and an establish- 
ment of Christian Brothers, who devote themselves to the 
instruction of boys on the Lancastrian method The town 
has a considerable agricultural and letail trade The 
population was 500S m 1871, and 4850 m 1881. 

Originally the ton n was called Dallas O’Fogarty In the 10th 
century it was the scene of the defeat of the Irish by the Danes 
A preeeptoiy was founded here by the Knights Templars, who pos- 
sessed themselves of a castle elected early m the 13th century A 
castle was subsequently erected by James Butler, fust lord palatine 
of Tipperary, of which till recently a tower still remained 

THURLOW, Edward Thuelow, Baron (1732-1806), 
was bom at Bracon-Ash, m the county of Norfolk, m 
1732 TTis father was a clergyman, and held successively 
the livings of Little Ashfield m Suffolk and of Stratton St 
Mary’s m Norfolk. His mother Elizabeth was the daughtei 
of Robert Smith of Ashfield Thuilow received his early 
education at home He was next placed under the care 
of Mr Brett at Seaming, where he lemamed for four years, 
and was then sent to the grammar school of Canterbury, 
where he was consideied a bold refractory clevei boy In 
October 1748 Thurlow entered Cams College, Cambridge, 
and speedily justified his school reputation The dean of 
the college, upon the extent and accuracy of whose classical 
acquirements grave suspicion rested, bad directed him, as 
a punishment for some act of insubordination, to translate 
a chapter of the Spectator into Greek. Thurlow executed 
his task with care, and then gave it for revisal, not to the 
dean, but to the tutor of the college. When lepnmanded 
for having thus infringed the college rules, Thurlow 
retorted that he had carried his exercise to one who could 
inform the dean whether or not he had obeyed his orders 
The insult: was too grave for rustication, and yet too slight 
to justify expulsion Thurlow was therefore permitted to 
withdraw his name from the college books, and he left Cam- 
bridge without a degree (1751) He now took chambers, 
and began regularly to keep terms m the Inner Temple, 
which he had joined while still an undergraduate He 
was for some time a pupil along with the poet Cowper in 
the office of Mr Chajnnan, an eminent solicitor in Lincoln’s 
Inn On 22cl November 1754 Thurlow was called to the 
bar, and subsequently went on the western circuit — at 
fiist with little success. But the tide turned In the 
case of Luke Robinson v the Earl of Wmchelsea (1758) 
Thurlow came into collision with Sir Fletcher Norton, 
then the terror of solicitors and the tyrant of the bar, and 
put down his arrogance with dignity and success From 
this time his practice increased rapidly In December 
1761 he was made a king’s counsel, thiough the influence 
of the duchess of Queeusberry In January 1762 he was 
elected a bencher oi the Inner Temple It now became 
necessary for him to take his side m politics, and, after 
repeated oscillations, and with some hesitancy, Thurlow 
threw himself into the ranks of the Tory party. In May 
1768 he became member for Tam worth. In 1769 the 
Douglas Peerage case came on for hearing in the House of 
Lords, and Thurlow, who had drawn the pleadings some 
years before ( Notes and Queries , 3d ser , in. 122), led for 
the appellant m a speech of great ability and analytic 
power In March 1770, as a recognition of his defence in 
the previous January of the expulsion of ’Wilkes, Thurlow 
was made solicitor-general on the resignation of Dunning, 
and m the following year (23d January 1771), after he 
had enhanced his reputation with the Government by 
attacking the rights of juries in cases of libel (Rex v. 
Miller, 20 State Trials, 870—896) and the liberty of the 
press (16 Parly. Hist., 1144), was raised to the attorney- 
generalship, Tliurlow’s public life was as factious as his 
youth had been daring. His violent hatred of the Amer- 
ican colonists, and his extreme and imprudent assertion 
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that as attorney-general lie might set aside by scire facias 
as f 01 feited every charter m America (debate on the 
American Prohibitory Bill, 18 PH, 999), his speech m 
aggravation of punishment in the case of Horne Tooke (20 
St Tr , 777—783), when he argued that the prisoner ought 
to be pilloried, because imprisonment was no penalty to 
a man of sedentary habits and a fine would be paid by 
seditious subscription , and his consistent opposition to all 
interference with the slave trade, — are characteristic of the 
man In 1778 Thurlow became lord chancellor and Baron 
Thurlow of Ashfield (June), and took his seat m the 
House of Lords, where he soon acquired an almost dicta- 
torial power He resolutely opposed the economical and 
constitutional reforms proposed by Burke and Dunning 
Under Rockingham he still clung to the chancelloiship, 
while conducting himself like a leader of the opposition 
To the short-lived ministry of Shelburne he gave a con- 
sistent support Under the coalition of Fox and North 
(April to December 1783) the great seal was placed m 
commission, and Lord Loughborough was made first com- 
missioner But Thurlow, acting as the king's adviser, 
and m accordance with his wishes, harassed the new 
ministry, and ultimately seemed the rejection of Fox’s 
India Bill (24 P ZT, 226) The coalition was at once 
dissolved Pitt accepted office, and Thurlow again became 
lord chancellor (December 23, 1783) At first he sup- 
ported the Government heartily, but soon his overbear- 
ing temper asserted itself Imprudently relying on the 
friendship of the king, and actuated by scarcely disguised 
enmity to Pitt, Thuilow passed rapidly from occasional 
acts of hostility to secret disaffection, and finally to open 
revolt He delivered himself strongly against a bill, intro- 
duced without his privity, for the restoration to the heirs 
of attainted owners of estates forfeited m the Jacobite 
rebellion of 1745. Partly to please the king and queen, 
partly from dislike to Burke, and partly perhaps from a 
real belief m the groundlessness of the accusation, he 
supported Warren Hastings on every occasion “ with 
indecorous violence ” His negotiations with the Whigs 
during the discussion of the Regency Bill (1788-I9th 
February 1789) went beyond the limits of mere perverse 
coquetry, and were designed to secure his seat on the 
woolsack in the event of Fox being called to power The 
climax was reached m 1792, when he virulently attacked 
Pitt’s bill “ to establish a sinking fund for the redemption 
of the national debt,” not on account of the economic 
objections to which it was justly liable, but on the trivial 
ground that it was an unconstitutional attempt to bind 
future parliaments The bill was carried, but only by a 
narrow majority, and Pitt, feeling that co-operation with 
such a colleague was impossible, insisted successfully on 
his dismissal (June 15, 1792). The ex-chancellor, who 
had a- few days before (June 12) been created Baron 
Thurlow of Thurlow, with remainder to his brothers and 
their male descendants, now retired into private life, and, 
with the exception of a futile intrigue, under the auspices 
of the prince of Wales, for the formation of a ministry 
from which Pitt and Fox should be excluded, and m which 
the earl of Moira should be premier and Thurlow chancellor 
(1797), finally abandoned the hopes of office and the 
dictatorship which he had so long exercised in the House 
of Lords In 1795 he opposed the Treason and Sedition 
Bills without success. In 1801 he spoke on behalf of 
Horne Tooke — now his friend — when a bill was introduced 
to render a priest in orders ineligible for a seat in the 
House of Commons His last recorded appearance in the 
House of Lords was on May 4, 1 802 He now spent his time 
between his villa at Dulwich and Brighton, Rognor, Scar- 
borough, and Bath. He died at Brighton on 1 2th Septem- 
ber 1806, and was buried m the Temple church. Thurlow 
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was never married, but left three natural daughters, for 
whom he made a handsome provision The title descended 
to his nephew, son of the hisliop of Durham. 

Lord Thuilow was a master of a coarse caustic wit, which habitu- 
ally m his pnvate and too frequently in his public life displayed 
itself in. profanity He was a good classical scholar and made 
occasional translations m veise fiom Homer and Eunpides His 
judicial and his ecclesiastical patronage was wisely exercised , he 
was the patron of Hr Johnson and of Ciahbe, and was the first to 
detect the gieat legal merits of Eldon Thurlow’s personal ap- 
pearance was striking His daik complexion, hai&Ii but regular 
features, severe and dignified demeanour, piercing black eyes and 
bushy eyebrows, doubtless contributed to his professional and 
political eminence and piovoked the sarcasm of Fox that he looked 
wisei than, any man ever was Yet he was fai fiom being an 
impostor By intense though irregular application he had ac- 
quired a wide if not a profound knowledge ot law Clear-headed, 
self-confident, and fluent, able at once to reason tempeiately and 
to assert strongly, capable of grasping, rapidly assimilating, and 
forcibly reproducing minute and complicated details, he possessed 
all the qualities which command success His speeches m the 
tual of the duchess of Kingston for bigamy (20 S T , 355-651) 
are smgulaily vigorous and effective, while his famous opening m 
the Douglas Peerage ease and his argument for the crown m 
Campbell v Hall (20 S T , 312-316) show that he might have 
rendered high service to the judicial literature of his countiy had 
he relied more upon his own industry and less upon the learning 
of Haigrave and Kenyon 

See Loi d Campbell’s Lines of the Chancellors, vn 153-333 , Foss’s Judges of 
England , viii 374-385 , Public Character s, 179S , JVofes and Queries, 2d. ear , ui 
283, 3d ser, m 122, Reports of lus decisions by Biown, Dickens, and Vesey 
(Junior), Biougliam’s Statesmen of the Time of Qeorge 111. (A W E) 

THURSO, a seaport, police burgh, and burgh of barony 
of Caithness, Scotland, is situated at the mouth of the 
Thurso, on the beautiful Thurso Bay, at the northern 
terminus of the Highland Railway, 21 miles north-west of 
Wick, and 367 north of Edinburgh by rail The new 
town, regularly built with broad streets and good houses, 
is steadily increasing m population In Macdonald 
Square, now laid out with ornamental walks, there is a 
statue of Sir John Sinclair (q~v.) Along the sands 
a promenade 300 yards in length was formed in 1882. 
The town-hall (1870) embraces a court-room and rooms 
for the free public library and the museum, which contains 
the geological and botanical specimens of Robert Dick, 
the “Thurso baker,” commemorated by Samuel Smiles, 
as well as a large collection of northern birds In the 
neighbourhood are large quarries for Caithness flags, which 
are cut and dressed m the town They constitute the 
principal export, but the trade of the port is hindered by 
the inconvenience of the harbour. There is, however, 
communication with the south and west, and with Orkney 
by steamer from Scrabster pier, 3 miles to the north To* 
the east is Thurso Castle, the residence of the Ulbster 
branch of the Sinclairs The population m 1871 was 
3622 and m 1881 it was 4026 

Thurso was the centre of the Horse power on the mainland when 
at its height under Thorfinn (1014), and afterwards till the battle 
of Largs Count Moddan, nephew of King Duncan, quartered his 
army fora time at Thurso, which he teims “the town of Caith- 
ness,” and was plentifully supplied by spoil till surprised and 
slam by Thorkel in 1040. In the time of Malcolm II Karl Erlend 
resided m the town In 1633 it was created a burgh of barony, 
and was the seat of the sheriff courts of the county till they were 
removed to Wick m 1828 

THYME. The genus Thymus (nat ord Zahtatm) com- 
prises a number of fragrant aromatic undershrubs, with 
very small leaves aud whorls of small lilac flowers m the 
axils of the leaves or at the ends of the branches The 
common garden thyme, a native of the Mediterranean 
region, is Thymus vulgaris ; the wild thyme of our banks is 
T. Serpyllum Marjoram ( Origdnum ) is also closely allied. 
All these plants are remarkable for their essential oil, to 
which their fragrance is due. From this oil is produced 
by distillation a substance known as thymol, analogous to 
camphor. It is homologous with phenol or carbolic acid, 
and may be used as a disinfectant and germicide. 
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TIBBUS, OT Tubus, a nomad race of North Africa, 1 
occupying tlie eastern section of the Sahara from about 
12 3 , where they are conterminous with the Tuareg Beihers, 
to about 24° E long , and from Fezzan southwards neaily 
to Lake Tchad, 25" to 15° N lat Their westernmost settle- 
ments aie the oases of Agram, Kawar, and JebMo, them 
noithei nmost the district of Qatrun within the Fezzan 
frontier, while south and south-east they merge gradually 
m the Negroid populations of Kanem, Bornu (Tchad basin), 
Wadai, and north-west Dar-Fur But the heart of the 
nation is concentrated m the central region of Tibesti or 
Tu, whence they take their collective name of Tib-bu or 
Tu-hu, i e , “ people of Tibesti or Tu 3,1 There are two 
mam divisions, — the northern Teda, more or less full-blood 
Tibhus, and the southern Dasa, moie or less mixed or 
Negroid Tibbus Somewhat more distantly connected with 
the same family are the Baele of the eastern and south- 
eastern oases and the ZogMwa (Zaghwa) of Dar-Fiir, 
making a total population of about 190,000, distubuted 
as follows — 

Teda (Tibesti, Qatrun, Kawai, Agram, &c ) 29,000 

Dasa (Boiku, paits of Kanem, TTarlai, Ennedi, 

and Bornu) 51,000 

Baele (Ennedi, "Wanyanga, Guio, iVim) 20,000 

Zoghava (north Dar-Fur) 90,000 

190,000 

The Tibbus, who are not expressly mentioned under this name by 
any ancient or medireval writer, are usually identified with the 
Gaiainantes of Herodotus (iv 183), whose eapital was Garama. 
(Edrisi’s Germa) m Phazama (Fezzan), and of whom Ptolemy al- 
leady spoke doubtfully as Ethiopians (Negroes ?) • “Qvtoiv Kat 
afrrSv -rjor) fiaLWov AlBibirwv (1 8) But Leo Afncanus transfers 
them to the Berber connexion, whose fifth great division he deals 
with under the names of Gumen (Garamantes ’) and. Bardeei or 
Bardoa, that is, the Teda of the Bardat oasis, Tibesti. 1 2 lastly 
Barth on linguistic grounds grouped them with the Kanun of 
Bornu, who aie undoubtedly Negroes , and since his time (1852-53) 
the Tibbus have been regarded by most ethnologists as a Negio 01 
at least a Negroid people * Nachtigal, who has studied them 
more carefully than any modern observer, sees good reason to 
challenge this conclusion {op at , ch vn ) , and, although his 
own inferences aie somewhat vague, he supplies sufficient evidence 
for a solution of this difficult ethnological problem There can be 
no doubt that the Teda, or true Tibbu, probably identical with 
the Ted.amar.su, a branch of the Garamantes, placed by Ptolemy 
south of the Samamyen m Tripolitana, 4 are physically a Hamitio, 
not a Negro people, closely resembling their western Tuareg 
neighbours They are a puie homogeneous race, who have foi 
ages undergone no perceptible change in their rocky homes, and 
who aie still distinguished by the legular features, long black 
ungletty hair, haughty bearing, and fierce expression common to 
so many of the Berber and other Hamitic peoples Mostly of 
middle size, they are finely pxoportioned in all then limbs, except 
the somewhat too small hands and feet, with lighter complexion 
than that of the southern Dasa, aud no trace of the flat nose, thick 
tumid lips, or other marked characteristics of the true Negio 
“ Their women are charming while still in the bloom of youth, 
unrivalled amongst their sisters of North Africa for their physical 
beauty, pliant and graceful figuies ” (Keane’s Jtechis, xi p 429) 
But there has been a general displacement of the lace southwards , 
and, while only a few still linger m the noithern Qatrun and Kufaia 
districts, large numbers have since mediaeval times penetrated into 
the Kanem, Bornu, TVadat, and Dai -Fur legions of central Sudan 
Here they have everywhere merged -with the natives, so that m the 
Dasa, Kanembu, Kanun, Baele, and Zoghawa gioups the Tibbu 


1 Of Kanem-bu= people of Kanem, bu being the plural personal 
postfix answering to the Bantu prefix ba, wci (Ba-Suto, Wa-Ganda, 
&e), and to the be of Ful-be = Fiil people or Fulahs from Pul In 
Tedaga the root tu means “rock”, hence Tu-bu= “rock-dwellers,” 
as described by Herodotus and as explained m their Arab designation 
Heshddeh, from reshad = rock, lull 

2 See Yater, Mithnclates, u p 45 of Berimed 1812, and Nachtigal, 
Sahara unci Sudan , 1881, n p 189 

8 “ Ursprunglich em Negervolk, ” Lepsius, ATubische Grammafak 
(Ahnleitung), Berlin, 1880. 

4 The original inhabitants of the Kufara (Kufra) oasis m south. 
Tripolitana were Teda, some of whom still survive in a small hamlet 
south of J”ebel Nan Since the beginning of the 18th century they 
hare been replaced elsewhere m Kufara by the Zwiya Arabs from the 
Leshkerreh oases 
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i ace presents all the shades of transition between the true Negio 
and the true Hamite that aie also found to prevail between the 
blacks of western Sudan and the Tuareg Beibei-,, aud between the 
Nubas and othei eastern Sudan Negroes and the Hamitic Gallas, 
Somali, and Bejas 

The same transitional stages are observed m the Tibbu forms of 
speech, which constitute aw lde-spiead linguistic family, whose most 
archaic and pmest blanch is the Tedaga of Tibesti (Nachtigal) 
Through the southern Dasaga the Tedaga meiges m the moie 
highly developed and more recent Kanem, Bornu (Kanun), Ennedi 
(Baele), and Dar-Fur (Zoghawa) dialects, which, owing to the ab- 
sence of grammatical gender and some othei stiuctuial features, aie 
usually classed as Negro languages But a Negro tongue could 
not have aiisen among the Hamrtes of the Tibesti uplands, and the 
explanation of this linguistic difficulty is obi lously the same as 
that of the physical puzzle The Negio affinities of the southern 
members of the group have ansen tlnough assimilation with the 
ongmal and now partly displaced Negro idioms of cential Sudan 
There remains the final difficulty that Tedaga itself has absolutely 
nothing m common with the Berbei or any othei Hamitic tongue 
If theiefoie it is neither Hamitic noi Negro, the only two stock 
languages recognized by Lepsius m Africa {op at , passion), how is 
it to be placed 2 Fust of all Lepsius’s hasty generalization, wholly 
inconsistent as it is with the conditions occumng m other paits of 
the continent, must be unhesitatingly i ejected Hoorn having 
thus been found foi other linguistic families, the Tedaga of Tibesti 
may be leadily explained as an independent evolution fiom a 
primeval Tibbu-Beiber germ, analogous to other linguistic evolu- 
tions m other isolated or inaccessible highland regions, such as the 
Caucasus, the Pyrenees, and the Anahuae tableland The common 
geim, essentially evanescent m its nature, has long since penshed, 
or can no longer be detected, and the Tiblbu and Berber languages 
stand side by side as now fundamentally distinct, while the tw T o 
laces still remain physically one The Tibbus aie therefoie a 
Hamitic people, who m their secluded rocky homes lia\ e had time 
to evolve an independent form of speech, which soutlnvaids has 
become laigely assimilated to the Sudanese Negro dialects 

Lying on the track of the great caravan route between 
Fezzan and Lake Tchad, the Tibbus have always been a 
predatory race, levying blackmail on the convoys passing 
thiougb their territory, maintaining intertribal feuds, and 
canymg on constant warfare with the surrounding Berber 
and Sudanese populations This, combined with the 
severe struggle for existence in their inhospitable upland 
valleys, has rendered them harsh, greedy, and suspicious, 
— sentiments reflected m their hard features and stern 
expression Till comparatively recent times all were 
pagans, whence the term Kufra (Kufara), “Land of the 
Unbeliever,” applied by the Arabs to the southern oases 
of Tripolitana. But for two or three centuries they have 
been zealous Mohammedans, and some have even lately 
been brought within the influence of the political Senhsfya 
sect (see Triboli, below) They are a frugal race, living 
mostly on goat’s milk, dates, berries, dun ha, and the fiuit 
of the diim-palm , nevertheless they are of robust con- 
stitution and remarkably agile They are also intelligent, 
crossing the wilderness by a sort of instinct quite unintel- 
ligible to the stranger, and m all ordinary tiansactions 
they display surprising tact and shrewdness The tribal 
organization embraces darda% or headmen, matna or nobles, 
and the common folk, while the unwritten law of custom 
rules supreme over all classes The women, who are orderly 
and industrious, are well treated, and the polygamy allowed 
by the law is little practised But the vendetta is still a 
social institution. (a. h k ) 

TIBER See Italy, vol xui pp 438-439 

TIBERIAS, now TabarIya, a city of Palestine, on the 
western shore of the Sea of Galilee or Lake of Tiberias, 
occupies a narrow strip of plain under a hill m a feverish 
but fertile situation. Recent estimates place the popula- 
tion at from 2000 to 3000, — about half the inhabitants 
being Jews, and many of the latter immigrants from Poland 
The streets are indescribably filthy, and an Arab saying is 
that “ the king of the fleas holds his court at Tiberias ” 
The walls of the town and the castle on the north were 
in great part lumed by an earthquake m 1837, when half 
the population perished The most interesting building 
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is a very ancient synagogue by the lake, tbe lower story 
of winch is said to have been unaffected by the earthquake 
Outside the town are the plastered monuments (“whited 
sepulchi es ”) of R AJuba and Maimomdes Half an hour 
to the south are the famous hot baths mentioned by P lin y 
(II J5F j v 15 [71]) Josepbus calls this place Emmaus, 
which has suggested an identification with Hammoth-dor 
(Josh, xxi 32) or Hammon (1 Chron. vi 76 [61]), names 
w T hich perhaps point to the existence of thermal springs 

Tiberias was founded by Herod Antipas apparently not befoie 26 
a D J and so was quite a new place at tbe time of ou.1 Lord’s min- 
istry m G-alilee And, though it became the capital of Galilee, it was 
at fii&t a puiely Greek city, which accounts for its not appearing 
among the scenes of the Galilean ministry It joined m the war 
of liberty, but yielded without lesistanee to Yespasian, and was 
lestoied by him to its master Agnppa, on whose death in 100 
it fell directly under Boman rule The place came to be a great 
seat of Jews and Jewish learning • it was the lesidence of K Judah, 
the editoi of the Mishnah , and, though the schools of Palestine 
weie ultimately overshadowed by those of Babylonia, the school 
of Tibenas was still famous in the time of Jerome Aceoidmg to 
Epiphamus, the first Christian church was built by Constantine, 
and from this time ve hear of bishops of Tibenas. The Arabs took 
Tiberias m 637 , it was restoied to Chnstendom by Tancied, but 
yielded to Saladm in. 1187 aftei the battle of Hittfn It was again 
m Chustian hands fiom 1240 to 1247 In the middle of the 18tli 
century it was one of the foxtiesses of the renouned Sheikh Zakir, 
uho for many years defied the Tuilcish powei 

TIBERIUS (42 B C —37 it), emperor of Rome, whose 
full name was Tiberius Claudius Hero, was born on tbe 
Palatine Hill on 16th November 42 b c When he became 
a member of the imperial family, the court genealogists 
made him out to be one of the ancient patrician Claudu , 
but the pedigree is at some points difficult to trace His 
father, who bore the same name, was an officer of Julius 
Csesar, who afterwaids projiosed to confer honours on the 
assassins, then joined Mark Antony’s brother in. his mad 
attack on Octavian, took refuge with Maik Antony and 
returned to Rome when the general amnesty was proclaimed 
in 39 b c Li via, the mother of Tiberius, was also of the 
Claudian family, out of which her father had passed by 
adoption into that of the Livii Drusi. Early m 38 Livia 
was amicably ceded to Octavian (the future Augustus), and 
three months after her new marriage Drusus, brother to 
Tiberius, was born. Livia had no children by Augustus, and 
therefore devoted all her remarkable gifts to the advance- 
ment of her sons They were treated with high considera- 
tion by the emperor, yet Augustus held firmly to the hope 
that his throne might be filled on his death by one m 
whose veins ran the blood of the Octavu , and not till 
Tiberius was past forty did there appear any probability 
that he would ever rise to be emperor He passed through 
the list of state offices m the usual princely fashion, 
beginning with the qusastorship at the age of eighteen, 
and attaining the consulate for the first time at twenty- 
nine From the great capacity for civil business which he 
displayed as emperor it may be inferred that he applied 
himself with determination to learn the business of 
government 

But from 22 to 6 b c and again from 4 to 10 a d by 
far tbe greater part of Tiberius’s life was spent in the 
camp His first service was- as legionary tribune m one 
of the desperate and arduous wars which led to peace in. 
the Spanish peninsula through the decimation, or rather the 
extermination, of the rebellious tribes In 20 B o Augustus 
sent Tiberius with an army to seat Tigranes of Armenia 
on the throne as a Roman vassal As Tiberius approached 
the frontier of Armenia, he found its throne vacant through 
the assassination of the king, and Tigranes stepped into 
his place without a blow being struck. Tiberius crowned 
Tigranes king with his own hand Then the Parthian mon- 
arch grew alarmed and surrendered “the spoils and the 

1 See tlie discussion m Sdhurer, Gfesch d. Jud. Volhes, u 127 sq 


standards of three Roman armies ” The senate ordered a 
thanksgiving such as was usually celebrated m honour of 
a great victory The following year was passed by Tiberius 
as governor of Transalpine Gaul In the next year (15) 
he was despatched to aid his bi other Drusus m subjugat- 
ing the Rseti and Vmdelici, peoples dwelling m the 
mountainous region whence the Rhine, Rhone, and Danube 
take their rise 2 Drusus attacked from the eastern side, 
while Tiberius opeiated from the upper wateis of the 
Rhine, and by stern, measuies tbe mountaineers were re- 
duced to a state of quietude, and could no longer cut 
communications between northern Italy and Gaul, nor 
jnosecute their raids mboth countries In 12 b c Agnppa, 
the great geneial of Augustus, to whom he may be almost 
said to have owed his throne, and who was its chief sup- 
port, died at the age of fifty- one, leaving Julia, the 
empeior’s ouly child, a widow Agrippina, daughtei of 
Agnppa by an earlier marriage, was wife of Tiberius, 
and had borne him a son, Drusus, afterwards father of 
Geimanicus Livia with great difficulty prevailed upon 
Augustus to replace Agnppa by Tiberius, who was com- 
pelled to exchange Agrippina for Julia, to his bitter grief 
During the year of mourning foi Agnppa, which delayed 
his new marriage, Tiberius was occupied with a victorious 
campaign against the Pannomans, followed by successful 
expeditions m the three succeeding summers For his 
victories m the Danube legions, the emperor conferred 
on him the distinctions which flowed from a militaiy 
triumph m republican times (now fiist separated from the 
actual triumph), and he enjoyed the “ovation” or lesser 
form of tnumphal entry into the capital On the death 
of Drusus m the autumn of 9 bo Tibeuus, whose reputa- 
tion had hitherto been eclipsed by that of bis brother, 
stepped into the position of first soldier of the empire. 
The army, if it did not warmly admire Tiberius, entertained 
a loyal confidence m a leader who, as Velleius tells us, 
always made the safety of his soldiers his first care In 
the campaign of the year after Drusus’s death Tiberius 
traversed all Germany between the Rhine and the Elbe, 
and met with slight opposition. But it would he too much 
to believe the statement of Velleius that “he reduced 
Germany almost to the position of a tributary province ” 
He was rewaided with the full triumph, the military title 
of “imperator,” and his second consulship, though the op- 
position of the powerful Sugambri had been only broken 
by an act of tieachery, the guilt of which should perhaps he 
laid at the door of Augustus In 7 b c there was another 
but insignificant campaign in Germany Next year 
Augustus bestowed on his stepson the tribumcian authority 
for five years Tiberius was thus m the most formal 
manner associated with the emperor m the conduct of the 
government on the civil side , but Tacitus (Ann , m. 56) 
goes too far when he says that this promotion marked him 
out as the heir to the throne 

Tiberius now suddenly begged permission to retire to 
Rhodes and devote himself to study He seems to have 
declined absolutely at the time to state his reasons for 
this course, but he obstinately adhered to it, in spite of 
the tears of Livia and the lamentations of Augustus to 
the senate that his son had betrayed him. If we may 
believe Suetonius, Tiberius determined to commit suicide 
by abstention from food, and Augustus only gave way 
when this design was all but accomplished The depart- 
ure from Italy was as secret as it could be made, Years 
afterwards, when Tiberius broke silence about his motives, 
he declared that he had retired in order to allow the young 
princes, Gaius and Lucius, sons of Julia, a free course 
There was perhaps a portion of the truth wrapped up m 
this declaration. Like Agrippa, who retired to Mytilene 
2 Horace, Odes, it. 14. 
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to avoid the young Marcellus, Tiberius had clearly no 
taste to become the servant of the two children whom 
Augustus had adopted in their infancy and evidently 
destined to he joint emperors after his death But it may 
well be believed that Tiberius, unlike Agnppa, had no 
burning ambition to see himself in the place destined for 
his stepsons , and it may have been m his eyes one of the 
attractions of exile that it released him from the obligation 
to aid m canymg out the far-reaching designs which 
Livia cherished foi his sake But the contemporaries of 
Tiberius weie no doubt right m believing that the scandal 
of Julia’s life did more than all else to render his position 
at Home intolerable His conduct to her from first to last 
gives a strong impression of his dignity and self-respect 
When at last the emperor’s eyes were opened, and he in- 
flicted severe punishment upon his daughter, her husband, 
now divorced by the empeior’s act, made earnest interces- 
sion for her, and did what he could to alleviate her suffer- 
ing At Ehodes Tiberius lived simply, passing his time 
mainl y in the company of Greek professors, with whom 
he associated on pretty equal terms He acquired a very 
considerable proficiency m the studies of the day, among 
which must be reckoned astrology But all Ms attempts 
at composition, whether in prose or verse, were laboured 
and obscure After five years’ absence from Borne, he 
begged for leave to return , but the boon was angrily re- 
fused, and Livia with difficulty got her son made nomin- 
ally a legate of Augustus, so as m some degree to veil his 
disgrace The next two years were spent in solitude and 
gloom Then, on the intercession of Gams, Augustus 
allowed Tiberius to come back to Borne, but on the ex- 
press understanding that he was to hold aloof from all 
public functions, — an understanding which he thoioughly 
earned out 

He had scarcely returned before death removed (2 ad) 
Lucius, the younger of the two pnnees, and a year and a 
half later Gaius also died The enrperor was thus left 
with only one remaining male descendant, Agnppa Pos- 
tumus, youngest sou of Julia, and still a boy. Four 
months after Gaius’s death Augustus adopted Agnppa 
and at the same time Tiberius The emperor now indi- 
cated clearly his expectation that Tiberius would be his 
principal successor. The two essential ingredients in the 
imperial authority — the proconsular xinpenmn and the 
tnbumcia potestas — were conferred on Tibenus, and not 
on Agnppa, who was too young to receive them Tiberius’s 
career as a general now began anew In two or three 
safe rather than brilliant campaigns he strengthened im- 
mensely the Boman hold on Germany, and established the 
winter camps of the legions in the interior, away from the 
Rhine 

In 5 a.d it became necessary to attack Maroboduus, 
who by combining peoples formerly hostile to each other 
had constructed a formidable power, with its centre m 
Bohemia, menacing the Boman acquisitions m Germany, 
Horicum, and Pannonia The operations were conducted 
both from the Bhine and from the Danube, Tiberius being 
in command of the southern army. Just as the decisive 
engagement was about to take place, Tiberius learned that 
Pannonia and Dalmatia were aflame with insurrection in 
Ms rear He was therefore forced to conclude peace on 
terms honourable to Maroboduus. The terror inspired m 
Italy by the Pannqman and Dalmatian rebellion under 
the able chief Bato had had no parallel since the invasion 
of the Cimbri and Teutones The four serious campaigns 
which the war cost displayed Tiberius at his best as a 
general. As he was about to celebrate his well-won 
triumphs, the terrible catastrophe to Yarns and his legions 
turned the rejoicing into lasting sorrow, and produced a 
profound change m the Boman policy towards Germany 
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Although Tiberius with his nephew and adopted son Ger- 
manicus made in 9 and 10 ad two more marches into the 
; interior of Germany, the Romans never again attempted 
to bound their domain by the Elbe, but clung to the 
neighbourhood of the Bhme. Tibenus was thus robbed 
XU great part of the fruit of his campaigns , but nothing 
can deprive him of the credit of being a chief founder of 
the imperial system m the lands of Eui ope From the 
beginning of 11, when he celebrated a magnificent tnumph, 
to the time of the emperoi’s death m 14 Tiberius lemamed 
almost entirely m Italy, and held rather the position of 
joint emperor than that of expectant heir Agnppa Pos- 
tumus had proved his incapacity beyond hope, and had 
been banished to a desolate island In. all probability 
Tibenus was not present when Augustus died, although 
Livia spiead reports (eagerly amplified by Velleius) of an 
affectionate interview and a Imgenng farewell 

Tibenus ascended tie thione at the age of fifty-six What struck 
his contemporaries most was Ins absolute impenetrability As was 
said of a veiy differ ent man, the poet Giay, “ he nevei spoke out ” 
All his feelings, desues, passions, and ambitions weie locked behind 
an impassable bamei, and bad to be mteipieted by the veiy un- 
cBif-. fi.-m light of his external acts It is lecoided of him that only 
once did he as commandei take counsel with his officeis concerning 
military operations, and that was when the destruction of Vaius’s 
legions had made it imperatively necessary not lightly to n&k the 
loss of a single soldier. He was an unparalleled master of passive 
and silent dissimulation, and the inevitable penalty of Ins msemta- 
bihty was widespread dislike and suspicion But behind Ins defences 
there lay an intellect of high power, cold, clear, and penetrating all 
disguises Few have ever possessed such mental vision, and he was 
piobably never deceived eithei about the weaknesses of others oi 
about his own For the littleness and seivility of public life m 
regions below the court he entei tamed a stiong contempt It is a 
question whether he ever liked or was liked by a single being , but 
he did his duty by those with whom he was connected aftei a 
thoiough though stein and unlovable fablnon As a geneial he 
commanded the full confidence of his soldieis, though he was a 
severe disciplinarian , yet the men of his own legions greeted his 
accession to the throne with a mutiny Tibenus pioved himself 
capable m eveiy depaitment of the state moie by vutue of industry 
and application than by genius His mind moved so slowly and 
he was accustomed to deliberate so long that men sometimes made 
the mistake of deeming him a weakling and a waveier He was m 
reality one of the most tenacious of men "When he had once 
foimed an aim he could wait patiently foi yeais till the favouiable 
moment enabled him to achieve it, and if compelled to yield giound 
he nevei failed to leeovei it m the end The key to much of his 
eliaiactei lies m the observation that he had m eaily life set hefoie 
himself a ceitam ideal of what a Homan m high position ought to 
he, and to this ideal he ngidly and religiously adhered. He may 
m one sense be said to have acted a part throughout life, but that 
pait had entei ed into and mteipenetiated Ins whole nature His 
ideal of character was pretty much that of the two Gatos He 
ractised sternness, silence, simplicity of life, and fiugality as he 
eemed that they had been practised by the Fabncu, the Cum, 
and the Fabn That Tibenus’s chaiactei was stained by vice befoie 
he became emperor no one who fan ly weighs the lecoixls can believe 
The persuasion enteitamed by many at the end of Ins life that he 
had been always a monster of wickedness, but had succeeded m 
concealing the fact till he became empeioi, has sliglitly, but only 
slightly, discoloured the narratives we possess of his earliei years 
The change which came over him nr the last yeais of his life 
seems to have been due to a kind of constitutional clouding of the 
spurts, which made him what the eldei Pliny calls him, ‘ ‘ the 
gloomiest of mankind,” and disposed him to "blood over mysteries 
and superstitions As this gloom deepened his will grew weakei, 
his powei tended to fall into the hands of unworthy instruments, 
tenors closed in aiound his mind, and his natmally clear vision 
was perturbed 

The change of masters had been anticipated by the 
Boman world with apprehension, but it was smoothly 
accomplished Tibenus was already invested with, the 
necessary powers, and it may even be that the senate was 
not permitted the satisfaction of giving a formal sanction 
to his accession Agnppa Postumus was put to death , 
but Livia may be reasonably regarded as the instigator 
of this crime Livia indeed expected to share tlie im- 
perial authority with her son. At first Tiberius allowed 
some recognition to the claim , but he soon shook himself 
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free, and later “became estranged from bis mother and held 
no communication with her for years before her death The 
history of Tiberius’s relations with other members of his 
family is hardly less miserable Perhaps with any other 
commander than Germamcus the dangerous mutiny of the 
troops on the Rhine which bxoke out soon after Tiberius’s 
accession would have ended m a march of the discontented 
legions upon the capital The perilous episode of Armmrns 
caused the recall of Germamcus and his despatch to the 
East on an honourable but comparatively inactive mission 
The pride and passion of Agrippina, the granddaughter 
of Augustus and wife of Germamcus, tended to open a 
breach between her husband and the emperor In his 
Eastern command Germamcus found himself perpetually 
watched and even violently opposed by Piso, the governor 
of Syria, who was suspected to have received secret orders 
from Tiberius When Germamcus died at Antioch m 19 
a d , the populace of Rome combined with Agrippina m 
demanding vengeance upon Piso j and the emperor was 
forced to disown him The death of Germamcus was 
followed four years later by that of Drusus. These two 
princes had been firm friends, and Livilla, the wife of 
Drusus, was sister to Germamcus Years afterwards it 
was found that Drusus had fallen a victim to the treachery 
of his wife Livilla, who had joined her ambition to that of 
the emperor’s minister of state Sejanus When Drusus 
died, Tiberius nominated two of Agrippina’s sons as his 
heirs But Sejanus had grown strong by nursing the 
emperor’s suspicions and dislike for the household of 
Germamcus, and the mother and the princes were im- 
prisoned on a charge of crime In his memoirs of his own 
life Tiberius declared that he killed Sejanus because he 
had discovered that he entertained a mad rage against the 
sons of Germamcus But the destruction of Sejanus did 
not save Agrippina and her two children. The third son, 
Gaius Caesar (Caligula), lived to become emperor when 
Tiberius died m 37 

Throughout his reign Tiberius strove earnestly to do his duly to 
the empire at large , his guiding principle was to maintain with 
almost supeistitious reverence the constitutional forms which 
been constructed by Augustus Only two changes of moment w J <3§ 
introduced. The imperial guard, hitherto only seen in the city m 
small detachments, was by the advice of Sej antis encamped pei- 
manently in full force close to the walls. By this measure the tui- 
bulence of the populace was kept m check The officer m command 
of the guard became at once the most important of the emperor’s 
lieutenants The other change was the practically complete aboli- 
tion of the old comitia But the senate was treated with an almost 
hypocritical deference, and a pedantically precise compliance with 
the old lepubhcan forms was observed towards the senatorial magis- 
trates The care expended by Tibenns on the provinces was unie- 
nuttmg His favounte maxim was that a good shepherd should 
shear the flock and not flay it When he died he left the subject 
peoples of the empire in a condition of prosperity such as they had 
never known before and never knew again Soldiers, governors, 
and officials of all kinds were kept m wholesome dread of vengeance 
if they oppressed those beneath them or encouraged irregularity of 
any kind Strict economy permitted light taxation and enabled 
the emperor to show generosity m periods of exceptional distiess 
Public security both in Italy and abroad was maintained by a strong 
hand, and commerce was stimulated by the improvement of com- 
munications Jurisdiction both within and without the capital 
was on the whole exercised with steadiness and equity, and the 
laws of the empire were at many points improved The social and 
moial reforms of Augustus were upheld and earned further. Such 
risings against the emperor’s authority as occurred within the 
Roman domain were put down with no great' difficulty The 
foreign or rather the frontier policy was a, policy of peace, and it 
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was pursued with considerable success With few exceptions the 
duties of the Roman foices on the borders were confined to watch- 
ing the peoples on the other side while they destroyed each other 
On the Rhine, at least, masterly inactivity achieved ti ancjuillity 
which lasted for a long period 

The disiepute which attaches to the reign of Tibenus has come 
mainly fiom three or four sources, — from the lamentable story of 
the im penal household, from the tales of hideous debauchery prac- 
tised in deep retuement at Capiese during the last eleven yeais of 
the empeior’s life, from the tyranny which Sejanus was permitted 
to wield, in his master’s name, and fiom the political pi osecutions 
and executions which Tibenus encouraged, more by silent compliance 
than by open incitement The stones of immorality are lecorded 
chiefly by Suetonius, who has evidently used a poisoned source, 
possibly the memons of the younger Agrippina, the mother of 
Hero Tibenus loved to shroud himself m mystery, and such 
stones aie probably the result of unfriendly attempts to uplift 
the darkness If history ventures to doubt the blackness of 
Theodora, that of Tibenus glow's continually lighter under the 
investigations of cnticism, Suetonius makes the empeior’s con- 
dition to have been one of mania, issuing fiequently m the aban- 
donment of all moral restiamt But in that case the authority 
of Tibenus, which was as firmly upheld during the years spent at 
Caprese as it had been earlier, must have fallen to pieces and come 
to an end With respect to Sejanus it is impossible to acquit 
Tibenus of blame If he was deceived m his favounte he must 
have been willing to be deceived He conferred on Sejanus a 
position as gieat as had been held by Agnppa during the reign 
of Augustus, and the minister was actually, and all but formally, 
joint emperoi. Of the administrative ability of Sejanus there can 
be no question ; but the charm and secret of his power lay m the 
use he made of those appiehensions of personal danger which seem 
never to have been absent from his master’s mind. The giowth of 
“delation,” the darkest shadow that lies on the leign, was in part 
a consequence of the supremacy and the arts of Sejanus Historians 
of Rome in ancient times lemembered Tibenus chiefly as the sove- 
reign under whose rule prosecutions foi treason on slight pretexts 
first became rife, and the hateful race of mformeis was first allowed 
to fatten on the gams of judicial murder Augustus had allowed 
considerable licence of speech and writing against himself, and had 
made no attempt to set up a doctrine of constructive tieason But 
the history of the state trials of Tiberius’s reign shows conclusively 
that the straining of the law proceeded in the first instance fiom 
the eager flattery of the senate, was m the eailier days checked and 
controlled to a great extent by the emperor, ana was by him 
acquiesced m after a time with a sort of contemptuous indifference, 
till he developed, under the influence of his fears, a readiness to 
shed blood. 

The principal authorities for the reign of Tibenus are Tacitus and Suetonius 
The Annals of Tacitus were not published till nearly eighty years after the 
death of Tibenus He rarely quotes an authority by name In all probability 
be drew most largely from other historians who had preceded him ; to some 
extent lie availed himself of oral tradition , and of ai chives and ongmal records 
he made some, but comparatively little, use In his history of Tiberius two 
influences were at work, in almost equal strength on the one hand he 
starves continually after fairness, on the other the bias of a man steeped m 
senatorial traditions forbids linn to attain it Tacitus is certainly not among 
the historians m whom our confidence grows by repeated reading Suetonius 
was a biographer rather than an historian, and lie ancient biogiaplier was 
even less given to exhaustive inquiry than the ancient historian , moreover 
Suetonius was not gifted with great ciitical faculty, though he told the truth 
so far as he could see it His Lives of the Twelve Caesars was written nearly at 
the time when Tacitus was composing the Annals, but was published a little 
later Velleius Fateieulus is by far the oldest authority for any part of Tibe 
nus’s life He had been an officer under Tibenus, and he eulogizes his old 
general enthusiastically, — feeling it necessary, however, to do less than justice 
to the achievements of Germamcus To Velleius all defenders of Tibenus have 
eagerly appealed In truth it is his silence alone which affords any external 
aid in repelling the charges of Tacitus and Suetonius, and the fact that Velleius 
published his work in the lifetime of his master deprives that silence of its 
value The eulogy of Sejanus which is linked with that of Tiberius must needs 
shake faith in the scrupulousness of the author It is still doubtful whether 
Dio Cassius (whose History ended with the year 229) in his narrative of the 
reign of Tihenus is to any great extent independent of Tacitus In recent times 
a considerable mass of inscriptions has added to our knowledge of the adminis- 
tration of this emperor The chief account of Tibenus m English is that 
contained in Dean Menvale’s History of the Romans under the Empire Mr 
Beesly has written an interesting defence of him in his Catiline, Clodius, and 
Tibenus The best recent history of this penod is Hermann Schiller’s G%- 
sehuMe, der romischen Kaiseirze.it (Gotha, 188S) Numerous monographs relating 
to the reign have appeared m recent times on the Continent The principles 
of the imperial administration of the provinces by Tibenus have been treated 
by Mommsen m the fifth volume of his History of Borne, translated into English 
under the title of The Roman Provinces from. Augustus to Diocletian (J8R) 

TIBESTL See Sahaba, vol m p. 149, and Tibbtjs. 


TIBET 


Plate IV. rniBET, 1 Thibet, or Tubet, an extensive and highly 
JL elevated region in the heart of Asia, comprising 
tablelands ranging from 10,000 to 17,600 feet above sea- 

1 The name Tibet is not, as usually alleged, unknown in the country 


level The Himalayan mountain ranges and the transverse 
ranges of upper Yun-nan constitute the southern scarp, 

itself, though only found there rn an attenuated form. The following 
forms are also met with — in Chinese annals T'u-bat (5th cent ) and 

XXIII. — 43 
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Bound- the Ytm-ling Mountains of China the eastern scarp, and 

aries. the K-uen-Lun (Kiun-Lun) ranges the northern scarp, 
towards Turkestan and Mongolia ; on the west, where it 
narrows considerably, it merges into the Pamir tablelands. 
Its extreme length from east to west exceeds 1600 miles; 
its breadth from north to south ranges from 150 miles in 
the west to an average of 500 in central Tibet and a 
maximum of 700 in the east. The area of Tibet exceeds 
700,000 square miles. 

Much of Tibet is wholly abandoned to wild animals, and 
much is uncultivable and occupied only by various wan- 
dering tribes of nomads. The centres of the settled and 

Name. Tie-bu-te , Thc-bo-te (11th. cent.) ; in Mongolian, Tubet, Tohtit ; in. 

Arabic Tvbbet ; Rabbi Benjamin (1165), Thibet’, j. de Plano Carpini 
(1247), Thabet ; Rubruquis (1253), Marco Polo (1298), Tebet ; Ibn 
Batata (1340), Thabat ; Ibn Haukal (976), A1 Biruni (1020), Odorie 
of Pordenone (c. 1328), Orazio della Penna (1730), Tibet. A Tibetan, 
arriving at Darchiendo from Lhasa, states that he comes from Teu-peu, 
meaning High or Upper Tibet, — Stod-Bod in contradistinction to Smad- 
Bod or Lower Tibet. The former expression, were it supported by 
any ancient authority, might he regarded as the etymological origin 
of “Tibet” ; historical evidence, however, seems to indicate another 
source. The state of which Lhasa is the capital is often called “Deba 
jung” or “land of the Debas” ( sdepa Ijongs). The title of the tepa 
lama is familiar. Chinese records say that the king of the country is 
called diba ; and Job. Grueher informs us that the king is styled deva. 
or tern, and is descended from, an ancient race of Tangut Tatars. The 
Chinese annals of the T’ang dynasty record that Fanni Tubat, the 
historical founder of a state in the east of Tibet in 433, gave to his 
dominion his surname of Tubat. This was a famous family name 
proper to several Tatar dynasties which ruled in the north and north- 
west of China, and belonged to the Sien-pi race, in the language of 
which tubat meant “a coverlet.” An appended legend stated that 
the fifth ancestor of Liluku, the founder of the southern Liang djmsty 
and family and father of Fanni, derived the surname of Tubat, which 
became that of his family, from the fact that he was horn in a coverlet 
while his mother Huykshe was sleeping. However worthless the 
legend, there is complete similarity between the name of the Tubat or 
Tobat Tatars and that of Tibet, and we may with considerable safety 
take the latter word as derived from the former, the fact being that 
it was and is still extensively used in the sense of ‘‘great,” “chief,” 
among the Tatar tribes. Tibet, however, is not the name by which 
the modem Tibetans designate themselves and their country. Bod-pa, 
“a man of Bod,” Bod-yul, “country of Bod,” are the expressions 
in current use ; but what “Bod” means is uncertain. Hodgson has.* 
maintained that before the arrival of Indian teachers the people 
had no name for themselves or their country, and the present Bod 
comes from the Sanskrit B'bt — an opinion which, though inconsistent 
with the evidence collected about Tubat, is rather confirmed by a 
legendary account. According to that account, the country, which 
was occupied by a race of men not yet emerged from primitive bar- 
barism, was originally called Bod-rgyal, i.e., “Bod’s victory.*’ The 
secondary name then might he in its simple form Bod, a Buddhist 
appellative suggested by the Sanskrit homonyms of -bat or -l’ at, part of 
the name brought in by the Tatar conquerors. Anyhow there is no 
occasion for the other etymologies suggested, such as that from 
Buddha, or that proposed by Schiefner (t’ub and p’od, both meaning 
“able,” “capable”). An old name for Tibet in the native hooks is 
Gdong-mar-gyi-yul, “country of the red-faced men,” so called ap- 
parently from the ancient national custom of painting the face red, — 
a practice which was forbidden by King Srong-btsan at the instance 
of his wife Wan ch’eng, a Chinese princess. Among the Mongols 
Tibet was simply called Barontala (the “right side”), in contradis- 
tinction to Dzontala (the “left side”), which was among them the 
name of Mongolia. In China, during the Yuan or Mongol dynasty, it 
was called Wei-sze-Tsang, in which we recognize the names of the two 
central provinces of DbUs (U) and Tsang. Khachi, Khache, Khaschi, 
Kashi, are various forms of a term which is often met with in hooks 
as applied to a part of the plateaus of Tibet, and which cannot without 
difficulty be identified in positive geography. We take it to be simply 
a revival of the old name of the Tangut or Hia kingdom, the Khashi 
or Khoshi of the Mongols (982-1227), on the north-east of Tibet, on 
the west of the Hoang-ho, whence Ho-si in Chinese history, and per- 
haps the origin of the name. In the 11th century Milaraspa made 
use of the term K’ach& for Mussulman ; Hue and Gabet have reported 
the use of the same expression in the central provinces with a similar 
acceptation. A popular etymology has confounded it with the words 
K’a-cke for K’a-chen, literally “ big mouth,” which is now supposed 
to be its meaning when applied io Mohammedans. Kashmir is also 
called K’a-cb4, from the fact that it is wider Mohammedan rule, says 
Jaeschke; but, as this has been the case only since 1605, there is 
great probability that here the term is simply used as an abridged 
form of Kashmir. (T. de L.) 


agricultural population lie to the south, in a region 
named Bod-yul (meaning Bod-land) by the inhabitants, 
who are called Bod-pas ; by the Hindus it is called Bhot, 
and by the Chinese Si-tsang. The greater portion of this 
region is governed, under the supremacy of China, by 
lamas and gyalpos, ecclesiastical and lay Bod -pas, the 
principal seat of government being at Lhasa, the chief 
city of Bod-yul. Portions are subject to Kashmir and 
Nepal, and to independent chieftains, and portions are 
directly subject to China; but the Bod- pa ethnological 
element prevails more or less throughout. 

Tibet was long a terra incognita to Europeans. It is 
difficult of access on all sides, and everywhere difficult to 
traverse. Its great elevation causes the climate to be 
rather arctic than tropical, so that there is no gradual 
blending of the climates and physical conditions of India 
and Tibet, such as would tend to promote intercourse 
between the inhabitants of these neighbouring regions ; 
on the contrary, there are sharp lines of demarcation, in a 
mountain harrier which is scalable at only a few points 
and in the social aspects and conditions of life on either 
side. No great armies have ever crossed Tibet to invade 
India; even those of Jenghiz Khan took the circuitous 
route via Bokhara and Afghanistan, not the direct route 
from Mongolia across Tibet. Thus it was no easy matter Euro- 
for the early European travellers to find their way into P 0aa 
and explore Tibet. Eriar Odorie of Pordenone is sup- 
posed to have reached LMsa circ. 1328, travelling from 
Cathay; three centuries afterwards the Jesuit Antonio 
Andrada, travelling from India, entered Tibet on the west, 
in the Manasarowar Lake region, and made his way 
across to Tangut and north-western China; in 1661 
Fathers Grueber and D’Orville travelled from Peking via 
Tangut to Lh&sa, and thence through Nepal to India; 
and during the first half of the 18th century various Capu- 
chin friars appear to have passed freely between Delhi and 
Lh&sa, by way either of Nepal or Kashmir. The first 
Englishman to enter Tibet was George Bogle, in 1774, on 
ryi embassy from Warren Hastings to the tashi (teshu) 

; "'na of Shigatze. In 1811 Thomas Manning made his 
way from India to Lhdsa ; he is the only Englishman 
who has succeeded in reaching the sacred city, and he 
had soon to leave it. During the 19th century Europeans 
have been systematically prevented from entering the 
country or speedily expelled if found in it. In 1844-46 
the French missionaries Hue and Gabet made their way 
to LMsa from China, but were soon deported hack again. 

In 1866 the Abb 6 Desgodins travelled through portions 
of eastern Tibet and reached Chiamdo (in KMm), but 
was prevented from approaching any closer to LMsa. 

Last of all the Russian Colonel Prejevalsky succeeded in 
exploring portions of northern Tibet, but was unable to 
penetrate southwards into Bodland. 

Geographers have long been in possession of maps of Tibet, com- Maps, 
piled from surveys executed early in the 18th century by lamas, 
under instructions from the Jesuit lathers who made a survey of 
China for the emperor Kang-he. The lamas’ maps were the basis 
of D’Anville’s Atlas, published in 1733, and were employed by 
Klaproth in constructing his map of Asia in. 1824 ; but they are 
generally very meagre, only reliable in the vicinity of the principal 
roads, and occasionally very misleading. They must have been 
compiled at best from rude estimates of distance and direction, and 
in some parts from mere hearsay or conjecture. They are, how- 
ever, supposed to have been based on astronomical determinations 
of position; hut this is ‘improbable, for the latitudes of such im- 
portant places as Lhasa and Batang are 30 to 60 miles in error. 

Our knowledge of the geography of the country is complete only for 
portions of western Tibet, which are subject to the maharajah of 
Kashmir, and have been regularly surveyed. This knowledge has 
been largely supplemented during the last twenty years by the 
work of natives of India — the so-called trans-Himalayan explorers 
of the Indian Survey, notably Pandits Nain Singh and Krishna 
(A—K) — who have been trained to carry route surveys through 
regions which they may, but Europeans may not, enter. 
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GEOGRAPHY ] 

Geogra- Tibet is commonly divided into two parts called Great 
pineal and Little Tibet, the former lying between. 102° and 79° 
divisions -g } on g f) the latter between 79° and 74°. Great Tibet is 
broadly divisible into a western region, in which there is 
a considerable preponderance of tableland over hill and 
mountain and of lake basins over river basins, and an 
eastern region, m which the reverse holds good and the 
surface of the ground is so greatly corrugated that the 
natives call it rong-rtsub , ,£ a rough country full of ravines ” 
In Little Tibet the Himalayas converge towards the Kuen- 
Lun, and the breadth of the plateau meridionally diminishes 
to less than a fourth of what it attains m Great Tibet 
The entire region may be broadly divided into three longi- 
tudinal zones, increasing m elevation from south to north, 
viz , a southern zone, which contains the centies of the 
settled and agricultural population , a middle zone, com- 
prising the pasture lands of the Bod-pa nomads , and a 
northern zone, for the most part abandoned to wild animals, 
but partly occupied by tribes of Turkic and Mongolian 
nomads. The southern and middle zones comprise Bod- 
land proper and are divided into four provinces, viz , — 
NAri (Kg4ri, An) on the west, between 74° and 85° E long , 
KMm, otherwise Do-KMm, on the east, between 92° 30' 
and 102° , and m the centre, Ts&ng, adjoining N&ri, and 
U or Us (otherwise Y or Wei), adjoining KMm , the two 
central provinces are commonly called U-ts&ng, as one A 
considerable belt of the middle zone is known as the Hor 
country The middle and northern zones embrace the 
greater portion of the region known to Bod-pas as the 
CMng-t&ng (By4n-t&ng, JAn-t&ng) or £{ Northern Plain,” 
which, however, protrudes southwards and abuts upon the 
Himalayas from 80° to 85° E long, thus interposing a 
nomad population between the settled populations to the 
east and the west. The northern zone merges on the west 
into the Pamir tablelands 

Table- The tableland of Tibet attains its maximum elevation, 
land. 17 } 600 feet above sea-level, on the 79th meridian, m the 
Lmgzi-Ung plateau of the northern zone, thence there 
is a gradual fall east, west, and south, the plateau level 
on the 97th meridian being about 13,500 feet m the 
northern zone and 10,000 in the southern. Between the 
82d and 90th meridians the northern zone is known only 
from the maps of the lamas 5 survey, which indicate a sur- 
face slightly corrugated with hills and containing numerous 
lakes, some of great size, but no rivers of importance 
Rivers. The river basms in this zone apparently commence to 
the east of the 90th meridian and fiom them issue the 
Di-chu 1 (Chinese Km-sha-kiang), whose headwaters -unite 
at Di-chu Rab-dun, in 94° 30' E. long ; the Chiamdo 
river or Lan-tsan-kiang, the Hoang-ho, m about 96°, 
which flows through the Kiarmg and Orm lakes (13,500 
feet above the sea and each exceeding 80 miles m circum- 
ference) and passes northwards out of Tibet through the 
Kuen-Lun , and the Ja-chu or Yalung-kiang, also in about 
90° E. long, which flows southwards through eastern 
Tibet. In the middle zone a system of lakes on the 90th 
meridian gives' birth to the Nag-chu, which becomes the 
Sok-ehu and lower down the Giama-Nu-chu — known to 
the Chinese as the Lu-tse-kiang — and, trending southwards, 
winds round the eastern extremity of the Himalayas In 
the lower zone the Indus and the Yaro-tsanpo rise on 
either side of the 82d meridian and flow m opposite direc- 
tions parallel to the Himalayas, and then, passing through 
openings m those mountains twenty degrees apart in longi- 
tude, enter India on the extreme east and west The Lohit 
Brahmaputra rises behind the eastern Himalayas and flows 

1 Tibetans call nvers either tsanpo = nver or chu — water, the 
former being chiefly employed in southern Tibet, as for the great 
Yaro-tsanpo (Upper nver) and its principal tributaries. Lakes are 
called cho or tso, A mountain pass is called Id 


south-westwards into India. The Giama-Nu-chu, Chiam- 
do-chu, and Di-chu flow southwards into Burma and Yun- 
nan, through closely contiguous valleys between a system of 
meridional ranges which project as spurs from the Tibetan 
plateau "West of 82° a single water-parting between north 
and south — that of the Mus-tagh and Karakoram, some- 
times called the Turkic — separates Indo- Tibetan from 
Turko-Tibetan waters, east of that meridian there are 
longitudinal water-partings between the basms of the 
several rivers already mentioned 

The Himalayan Mountains, which constitute so consider- Himala- 
able a portion of the southern scarp of Tibet, consist of a y an re * 
succession of longitudinal chains, running m general paral- glon 
lei to each other along the glacis of the plateau These 
chains aie much higher ou their southern than on their 
northern faces, and aie connected in some parts by tians- 
verse ridges, but m other parts are broken and interrupted 
by fissures and valleys The principal chain is the one of 
high peaks covered with perpetual snow which culminates 
m Mont Everest, 29,000 feet above the sea This chain 
may be regarded as the geographical boundary between 
Tibet and India In some paits it is the water-parting, 
but at the seveial points where its continuity is broken 
the water-parting recedes to an inner chain on the plateau, 
and basins are formed between the two chains, the waters 
of which descend m rivers to the plains of India. The 
plateau is a legion of plains and wide open valleys of little 
depth ; the scarp is a region of mountains and narrow 
confined valleys of great depth The narrow valleys of 
the scarp, being lower, are wanner and more favourably 
adapted for cultivation than the broad valleys of the 
plateau. 

Higher than these last are the plains of the CMng-tang, Chdug- 
which are, for the most part, too high and cold for any 
but pastoral uses All such tiacts the inhabitants call^ 
ckang-tdng, though the word strictly signifies “ the g 
Northern Plain”, and all tracts which contain valleys 
warm enough for cultivation they call i ong (signifying a 
ravine or narrow valley or cleft m a hill), but more par- 
ticularly the lower and warmer valleys which produce 
crops twice in the year , the word is also commonly em- 
ployed to indicate a warm country The alluvial beds in 
the valleys are composed of the cl&bris of the surrounding 
rocks, laid out in horizontal deposits, which m course of 
time have become furrowed into gigantic ravines with a 
succession of narrow tenaces m steps on each flank. It is 
on the existing lower alluvial beds and the remnants of 
higher beds that cultivation is earned on, in plots which 
are usually well watered and very fertile. The sharp 
needle-peaks, which are highest of all and bale of soil, but 
covered with perpetual snow, are met with most frequently 
m tracts of rong, and the lounded hills coated with glass to 
altitudes sometimes exceeding 16,000 feet m tracts of 
cMng-t&ng. The forest-clad mountain slopes which are 
occasionally met with occur chiefly m the rong The 
general direction of the hill and mountain chains is east 
and west, but north-west and south-east m western Tibet, 
north-east and south-west m the province of U, and 
north and south m eastern Tibet. The peaks rise m many 
parts to between 20,000 and 25,000 feet — m the Mus-tagh 
range to 28,250 — above the sea-level, but rarely to more 
than 10,000, and often to not more than a few hundred, 
feet above the general level of the plateaus from which 
they spring The principal water-partings in some dis- 
tricts follow the crests of low ridges and gentle undulations 
which are of barely appreciable elevation above the surface 
of the ground. 

N&n, the western province of Bodland, is divided into Nan. 
the sub-provinces of Ladak and Balti on the west, between 
75° and 79° E long, now a part of Kashmir, Khorsum, 
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between T9° and 82°, conterminous with, the Himalayan 
provinces of British India, and Mang-yul or Dokthol, 
between 82° and 87°, conterminous with western Nepal. 
The last two are under the government of Lhasa Western 
Nan is hounded on the south by that portion of the 
Himalayan chain of snow-peaks which stretches in almost 
a direct line north-west from the Manasarowar Lake 
region to the Nanga Parbat peak (26,620 feet), at first 
facing the plains of the Punjab, then passing north of 
Kashmir The provinces appertaining to Kashmir have 
already been described m the article Ladak and Balti 
(qv) The Karakoram chain, although its principal pass 
is 18,500 feet above sea-level, nowhere rises very high 
above the tableland It constitutes a portion of the 
water-parting between India and Turkestan, separating the 
Lingzi-tang plateau, the highest in all Tibet, from the 
broad and open valley of Chang-chenmo , it has been 
traced eastwards to the meridian of 82°, but no farther 
Khor- Khorsum is mainly ckang-tdng, but has some upland 
sum cultivation round the capital, Rudok, and in the Gartang 
valley, and lowland cultivation m the rong of the great 
plateau (120 miles long by 15 to 60 broad) of Guge or 
Hundes, the upper basin of the Sutlej In this province 
lie, within the small area of a square degree, the sources 
of four great rivers — the Indus, the Yaro-tsanpo, the 
Sutlej, and the Karnali — the sacred lakes of Manasarowar 
and Eakas Tal, 15,300 feet above the sea and each 
50 miles m circumference, and two famous mountains, 
Nimo Namlmg (25,360 feet) to the south, believed by the 
Tibetans to be their highest mountain, and to the north 
the sacred Kailas Gangri (21,830 feet), the Kantysee of 
the lamas’ survey Prom the Kadas Gangri a chain of 
hills stretches to the north-west, separating the upper 
basins of the Sutlej and the Indus , to the north of that 
another chain, running east and west, culminates m the 
Almg Gangri peaks (24,000 feet) and separates the Indus 
basin from the Pangong Lake (100 mdes long, from 3 to 
7 broad, and 14,000 feet in altitude), near which Rudok 
is situated Roads pass from Ladak to Lhdsa through 
the plains of Rawang and Sarthol, the gold-fields of Thok 
Jalung and Thok Daurakpa, and the Hor country. 

Mang- Mang-yul, or Dokthol, contains the upper basms of the 
yu! or Yaro-tsanpo — here known as the Ndn-chu — and its prm- 

Doktliol C1 p a j affluents, the Cha-chn and the Charta-tsanpo The 
province is wholly Chdng-tdng and its population nomadic, 
the capital, Sarka Jong, being merely a good-sized village 
tT-tsang The common border of the provinces of Ndri and Tsdng 
falls nearly on the 87th meridian Here the Chdng-tdng 
recedes from the Himalayas, and its southern scarp, trend- 
ing north-east, forms the upper fringe of tracts appertain- 
ing to TT-tsdng that are capable of producing a single crop 
annually. This region constitutes the most important 
The portion of the basin of the Yaro-tsanpo, for it contains 

Taro- the chief towns and monasteries of the settled Bod-pas 

tsanpo Cultivation commences on a slight scale where the nver 
enters Tsdng on the west The first town of any import- 
ance is Junglache (13,600 feet), on the right bank, with a 
large monastery Thence goods may be taken down the 
river for some distance by boats of leather over a wooden 
framework, light enough to he carried back overland 
Eighty-five miles lower down, also on the right bank, are 
the city of Shigatze or Digarchi (12,000 feet) and the 
great monastery of Tashilunpo (Teshu-Lumbo), the resi- 
dence of the ff tashi lama,” one of two spiritual incarnations 
of equal rank, of which the other, the “ dalai lama,” resides 
at Lhdsa , the monastery contains 3500 lamas Between 
Junglache and Shigatze the river receives the Rakar-tsanpo 
from the chdng-tdng on its left, and the Sdkya- J ong-chu 
from that on its right. The latter descends from the 
Himalayan water-parting past the monastery of Sdkya 
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(13,900 feet), which is surrounded by cultivation and 
governed by a chief lama called the “sakya-gangma,” 
who is held m considerable reverence as an avatar At 
Shigatze the Yaro-tsanpo receives the Pena-Nyang-ehu 
from a valley to the south-east which contains the towns 
of Pena-jong and Gyangtse-jong (13,000 feet), and numer- 
ous monasteries and villages, and through which passes 
the mam road from Bhutan to Shigatze travelled by Bogle 
m 1774 A little lower down it receives from the left 
the Shiang-chu, which rises m the Nmchen-thangla lange 
and flows past the town of Namlmg (12,200 feet, 200 
houses), where sheep are employed as baggage animals, 
the country being too cold for donkeys and the roads too 
stony for yaks Then at Shangpa (Jagsa) it receives from 
the right the Rong-chu from the famous Yamdok-tso or 
Scorpion Lake to the south-east This lake is 120 miles 
m circumference, 13,800 feet above the sea, and is sur- 
rounded by villages and monasteries , its scorpion claws 
embrace a peninsula which rises above 16,000 feet, is grass- 
grown to its summit, and embosoms the Damo-tso, a sacred 
lake, 24 miles round and 500 feet above the mam lake, 
which is expected some day to rise and destroy all animal 
life by a flood Here the roads from India via Bhutan 
and from Shigatze to Lhdsa converge, and after crossing 
the Khamba-ld (15,000 feet) strike the Yaro-tsanpo at 
Chiak-jam-chon ( = “ the iron bridge at the rocky bank ”), 

The river m its course from Shangpa down to this pomt 
is unnavigable, passing over rapids between precipitous 
hills ; there is no road on either bank A little below the 
bridge it receives from the left the Ki-chu, the river of 
Lhasa (q v ), the chief city of Bodland Below the junc- 
tion of the Ki-ebu the Yaro-tsanpo continues its eastward 
course through a broad and well -peopled valley It is 
crossed at Chetang by a ferry on the road from Lhdsa to 
Tawang in Bhutan ma the Yarlung-chu valley (right bank), 
which is said to be the pleasantest and most populous m 
Tibet , fruits grow m profusion at its lower extremity and 
the hills are forest-clad At Chetang the river is 350 
yards broad, 20 feet deep, and 11,000 feet above the sea, 
and has a sluggish current On crossing the meridian of 
92° 30' E it passes out of the province of TJ into that of 
Khdm and enters its eastern basin After traversing the Eastern 
Kongbo (Khombo) district, it trends north-east for 100 basm of 
miles — m general parallel with the contiguous Kongbo T®'™ - 
ranges and the distant Nmchen-thangla — and on reaching 1 
94° turns abruptly to the south Its course has been ex- 
plored 20 miles below the bend, to Gya-la-Smdong (8000 
feet), but no farther The basin is bounded on the north 
and east by the continuous plateaus of Lharugo, Ang, 

Pemba and Lhojong, Pashu, Dainsi, and Nagong, and on 
the south by the inner Himalayan water-parting Numer- 
ous tributaries join the river from both sides, but little is 
known of them Those from Kongbo, Lharugo, and Ang 
are said to unite and join it a little above Gya-la-Smdong, 
and one from Nagong a little below This last rises near 
the Ata-Gang-ld, a pass over the Himalayas between the 
| Nagong plateau and the Zayul district, and is said to be 
| on the direct road from Lhdsa to Zayul via Gya-la-Sm- 
dong, it is probably joined by the Kenpu river of the 
lamas’ survey, which rises m the southern scarp of the 
Pemba-Lhojong plateau and probably flows through the 
Potod and Pomed districts of Khdm The independent 
Lhoyul country lies to the south of the Nagong-chu (lit 
“black water”) The region is generally of a compara- 
tively low elevation, is said to have much more of rong 
than of chdng-tdng, and probably contains much more 
forest and luxuriant vegetation than any other part of 
Tibet north of the Himalayas Lower 

Tlie lower course of the Yaro-tsanpo has long been a matter of Yaro- 
contioversy between English and French geographers the foimer tsanpo 
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have maintained, in accordance with information from natives of 
Tibet and Assam, that it enters the Assam valley and it. the princi- 
pal source of the Biahmaputra river, of which the Lohit Biahma- 
putia liver is the eastern souiee , the latter have maintained, on 
the authonty of Chinese geographeis, that it flows into Burma and 
is the piincipal source of the Iravadi river But now its eastern 
basin has been exploied, and the Lohit Brahmaputra has been 
found to have its sources m a range bordenng the Giama-Nu-chu , 
the Yaio-tsanpo must therefore necessarily pass into Assam, and 
measurements of the dischaiges of the principal rivers entering 
Assam fiom the noith conclusively identify it with the Dihong 
That liver, which receives the Lolnt Brahmaputia a little below 
Sadiya (450 feet above the sea), has been exploied upwards into 
the Himalayas to a point within 100 miles of Gya-la-Smdong , hut 
as 3 et nothing is known of the connecting channel, except that it 
must have a fall of about 7000 feet, or as much as the entire fall of 
the Yaio-tsanpo in its uppei course of 900 miles 

The Tibetan, basins to the south of the Yaro-tsanpo which 
are included between the Himalayan chains of water-parting 
and of high snow-peaks are the Bhen, the Kali Gandak, 
and the Buria Gandak, subject to Nepal , then the follow- 
ing, which are subject to Lhasa — (1) the Tirsuli Gandak, 
on the direct road from Kathmandu to Dokthol ma Kirong 
(9700 feet), (2) the Bhotia Kosi, through which the road 
from Kathmandu to Shigatze passes ma Nilam Jong or 
Kuti (13,900 feet) into (3) the Arun-Barun basin, 120 
miles by 30, which embraces the Dmgri Maidan and Shikar 
Jong plateaus and the great Chomto Dong Lake (14,700 
feet) , this same road, after passing Sikkim and western 
Bhutan, where the chain of high snow -peaks, including 
Kanckinjmga (27,815 feet), is the water-parting, traverses 
(4) the Lhobra, (5) the Cha-yul, and (6) the Mon-yul 
basins, which are also crossed by the road between Chetang 
and Tawang East of the 93d meridian the height of the 
peaks of the outer Himalayan chain falls to about 15,000 
feet • the inner line of water-parting recedes northwards, 
and with it the boundary of Lhdsa rule. The included 
basins are occupied by independent semi-savage tubes, — 
Miris, Abors, Mishmis, &c , but about the 97th meridian 
Lhdsa rule again asserts itself. The mountains again rise 
to a great height in the Nechm-Gangra range, the eastern- 
most Himalaya, which terminates about the 98th meridian 
m spurs thrown off to the north and south, parting the 
waters of the Lohit Brahmaputra and the Giama-Nu-chu 
The southern spur bends westwards m horse-shoe fashion 
round the Zayul basin, and then merges into the range 
which separates upper Assam and eastern Bengal from 
Burma. Lhdsa rule extends oyer Zayul, and for a short 
distance down the yalley of the Giama-Nu-chu, embracing 
some tracts which lie outside the geographical li mi ts of 
Tibet, as lower Zayul, where the elevation falls below 4000 
feet and the climate is so warm that criminals are sent 
there from Lhdsa as a punishment. 

The Giama-Nu-chn is called by the Chinese the Lu-kiang or Lu- 
tse-kiang Its eouise is known down to about 27° 30' N lat , a few 
maiches below Bonga, on the left hank, where the Abbe Desgodms 
established a mission station temporarily , but nothing ceitam is 
known of its lower course It is generally believed to be identical 
with the Salwm river, which the Chinese also call the Lu-kiang ; 
hut the similarity of name is not conclusive of identity, for the 
Lu country covers a large area, and its name may be given to a 
second river rising among the Ly-su and Lu-tse tnbes to the south 
Nothing certain is known of the Salwm above 25° N. lat , where it 
is crossed on the road from Tali-fu to Bamo, it is almost ceitamly 
of too small a volume to have its sources farther off than, say, 250 
miles m the southern Tibetan scarp, and not far away m the heart 
of Tibet There is a considerable probability that the Giama-Nu- 
chu is the source of the Irawadi, and thus that Chinese geographers 
have been right m assigning a Tibetan origin to that liver, though 
wrong in identifying it with the Yaro-tsanpo 

The Dayul plateau, with the lofty mountains of Kokarpo 
to the north near Dayul (11,450 feet) and Dokela to the 
south near Bonga, lies between the Giama Nu-chu and the 
Chiamdo or Lan-tsan-kiang ; the latter river is believed 
to become the Mekong of Cambodia. The Ou-kio river of 
the Abbe Desgodms rises m an important valley between 


the Giama-Nu and Chiamdo rivers and, flowing past Dayul, 
joins the former above Bonga Next comes the Makham 
plateau, between the Chiamdo and the Di-chu, of which 
the chief town (11,900 feet) is called Gartok by Tibetans 
and Kiangka by Chinese. East of the Di-chu or Km-sha- 
kiang lie the plateaus of Batang, Litang, and Darchendo, 
which, though geographically and ethnologically Tibetan, 
are directly under China. The last two are separated by 
the Ja-chu, which is knowm as the Yalung in its southerly 
course to join the Km-sha , the united streams flow east- 
wards through China as the Yang-tse-kiang or Blue river 

The western Hor country lies to the north, on the direct Western 
route between Ladak and Lhdsa , it is a region of extensive Hor 
grassy plains and numeious lakes, some of great size, and coun ry 
occasional hill ranges, which, though often snow-covered, 
are of no great elevation above the tableland. It is in- 
habited by nomads — Chdng-pas of local origin and Khdm- 
pas from the east — and occasional communities of gold- 
diggers and of traders in salt and boiax, which are plenti- 
fully found on the margins of the lakes Thok Daurakpa 
(15,300 feet), the centie of a large gold-field, is the chief 
settlement. "Withm a remaikable basin, surrounded by 
high hills and enclosing the great Dangra-Yum Lake and a 
cluster of small but well-built villages, Ombo, are lands 
which produce a profusion of barley at an altitude of 
15,200 feet, — a unique instance of cultivation at so great 
a height, no other cultivation occurung within 300 miles 
on either side The Tengn-nur or Nam-cho, 150 miles m 
circumference and 15,350 feet above the sea, lies to the 
north-west of Lhdsa , and beyond it there is said to be a 
still larger lake, the Chargut-cho, and numerous smaller 
lakes, to one or more of which the sources of the Giama- 
Nu-cliu may perhaps be traced, though as a rule the lakes 
m this region have no outlet. The Nmchen-thangla range 
lies between the Tengn-nur and Lhdsa , it is considered by 
some writers to rival the Himalayas, but is piobably not 
more than 300 miles long nor anywhere higher than 24,000 
feet above the sea. 

The Chdng-tdng attains its greatest width (over 500 Tie 
miles) on the meridian of 85°, north of Lhdsa it contracts Ching- 
to 400 miles, and is probably narrowest (140 miles) on the™ 118, 
meridian of 97°. It is covered to a very considerable ex- 
tent, probably everywhere below 16,000 feet, with a succu- 
lent grass, which forms from May to August the softest of 
green carpets and furnishes an abundance of green pasture 
Willow and tamarisk aie occasionally met with on the 
margins of the lakes ; but as a rule theie is little wood 
or scrub of any kind, and cultivation only in very excep- 
tional localities, such as Ombo. Myriads of wild animals 
— chiefly the yak and the antelope, but also the ass and 
the camel — roam over the entire region, but mostly con- 
gregate in the uninhabited northern portion ; their argols 
furnish a plentiful supply of fuel, without which it would 
be impossible for travellers to cross the country, as there 
are stretches of hundreds of miles m which no other fuel 
is procurable As the Chdng-tdng narrows to the east, 
its surface becomes corrugated with chains of low hills. 

Here too there is more marsh land than on the west : 
the Odontala plateau at the sources of the Hoang-ho river 
is described by Prejevalsky as one vast bog in summer, 
during the prevalence of the south-west monsoon from the 
Indian Ocean. The openings between the meridional hill 
ranges to the south permit the ram clouds to pass up to 
much higher latitudes before discharging their moisture 
than on the west, where they are faced by the great longi- 
tudinal ranges of the Himalayas. 

The Knen-Lun has been identified, geologically, by Tie 
Stoliczka, as far west as the Victoria Lake on the great Kuea- 
Pamir, m 74° E. long , it has been surveyed between 77° ra ™ 
and 82°, where it rises to more than 22,000 feet, and 
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towers above tlie plains of eastern Turkestan. To the east 
it is known for some distance as the Toguz-Davan (Eleven 
Passes) range, Prejevalsky observed a prominent peak 
( Jingri, 20,000 feet) on the 90th meridian, east of which 
successive portions are known as the Angirtakshia, Shuga, 
Namohon, Burkhan Budha, and Dzun-mo-Lun ranges The 
rivers flowing north through openings in the Kuen-Lun are 
generally small, with the exception of the Hoang-ho East 
of the 85th meridian the Kuen-Lun constitutes the chord 
of an arc formed by the Altm Tagh, Ean-shan, and Koko- 
nur ranges, which project northwards and border the plains 
of the Loh-nur region and the Chinese province of Kan- 
suh ; several hill ranges and some great plateaus — notably 
those of Chaidam ot Tsaidam— are comprised between the 
arc and the chord, and the region generally is closely allied 
to Tibet m its physical aspects Occasional peaks rise to 
considerable altitudes and are covered with perpetual snow ; 
the plateaus form a succession of steps ascending from the 
plains of Gobi to the Tibetan plateau 
Commer- Darchiendo, called Ta-chien-lu by the Chinese, on the extreme 
eial road eastern boundary of Tibet, is the puncipal emporium of the tiade 
from between that country and China Thence two important roads 
west to lead to Lhasa, one called the Jiing-lam or "official road” (935 
east miles long), the other the Chang-lam or “northern road” (890 
mil es) The former, which is the more direct, is the post road and 
that by which officials travel between Lhasa and Peking , hut it 
crosses much rugged and difficult country The other is preferred 
by traders, as being less difficult and less harassed by officials, and 
mostly passing over plains with an abundance of pasture foi their 
baggage animals The former has long been known from the pub- 
lished travels of Hue and Gabet and the embassies from Hepal to 
China , and its eastern section, from Batang to Darchiendo, has been 
traversed by several Europeans of late years The latter lies la 
regions m eastern Tibet into which no European has yet penetrated, 
but which were recently crossed by Pandit Krishna from north to 
south j they belong to the province of Kham, which appears to be 
split up into a number of districts, each governed by its own gyalpo 
or clneftam, who m some instances is subject to Lhasa, in others 
to China, but not unfrequently is independent of both Darchiendo 
itself lies in the Mima (Munak) district, from which the Chang- 
lam passes through a succession of petty districts, Tau, Dango, Dau, 
and Kongbacha or Horko, skirting Niarong (Gyarung ? ) The 
inhabitants of this last are said to have conquered the neighbouring 
districts and to have even braved the Chinese, but at last to have 
been won over to Lhasa by bribery. Rongbacha lies m the valley 
of the Ja-chu and contains the large town and monastery of Kanzego 
(2500 houses, 2000 lamas ; 10,200 feet above the sea) Beyond it 
lies, in the valley of the Di-chu, the district of Dar-ge (De-gue), 
said to be one of the richest and most populous m all Tibet, con- 
taining towns m which the best jewellery, saddlery, guns, and 
swords are manufactured The Chang-lam passes through Dar-ge 
up to Kegudo (11,800 feet), where it meets roads over the Chdng- 
tang from Chaidam on the north and the Koko-nur district m the 
north-east T ery little is known of the country between the Chang- 
lam and the frontiers of China , it is called Sifan or "the country 
of the western barbarians ” by the Chinese , to the north are the 
districts of Chiamogolok and Banakhasum, inhabited by marauding 
tribes, and lower down are the Amdo and Thoehu districts, on the 
borders of tracts occupied by the Manchu tribes of Sze-chuen 
(China) From Kegudo the Chang-lam trends westwards over the 
eastern Hor country, all chdng-tang, for 300 miles The route has 
not yet been explored, but probably passes through the pastuie- 
lands of the Sok-pas ; on reaching Lake Chomora it turns south- 
wards, then passes the monastery of Shiabden (14,930 feet), a 
notable restmg-place for caravans, crosses the lower scarp of the 
Chang-tang by the Lam pass (15,750 feet), and finally descends 
into the Lhasa plateau 

Official The Jung- lam or official road from Darchiendo passes through 
road Litang (13,400 feet; 2500 houses) and Batang (8150 feet; 2000 
from, east houses) to Gartok or Kiangka, crossing m rmte the Yalung and 
to west. Kin-sha rivers , thence it proceeds np the valley of the Chiamdo- 
chu or Lan-tsan-kiang, and has been traversed by the Abbe 
Desgodms ma Dayag (his Tehraya) to Chiamdo (his Tchamouto) 
He says, “To get an idea of the configuration of the ground let 
any one take a sheet of parchment, crumple it in his hands into 
many creases, and then, spread it out on a table, and he will obtain 
a map in relief, furrowed with depressions and steep slopes and 
presenting very little flat surface ” Chiamdo is the chief town of 
the province of Kham, and, being considered a point of great 
strategic importance, is strongly garrisoned , it has a large monas- 
tery, containing 3000 lamas. It is situated at the junction of two 
rivers, which are frozen in winter , but in summer the valleys are 


highly cultivated. Thence the Jung-lam proceeds south-west to 
the bridge of Shang-ye-Jam (Kia-yu-kiao) over the Giama-Nu-chu 
— here called the Sok nver — and then ascends to Lhojong (13,140 
feet)— the Lourondson of the lamas’ survey — where it is joined by 
the road from Gartok ma Zayul and Kagong It then trends 
westwards over the plateaus already mentioned as boi dering the 
eastern basin of the Yaro-tsanpo, passes occasional small villages, 
monasteries, and lakes, crosses two lofty passes — the Niib-Gang-la 
(17,940 feet) and the Tola-la (17,350 feet) — descends to the little 
town of Giamda (10,900 feet) m Kongbo, and, passing out of Kham 
into II, enters the Lhasa plateau From the capital it is continued 
over a distance of about 900 miles to the western limits of Khorsum, 
crossing the Yaro-tsanpo at the Chiak-jam-chon budge and lecioss- 
mg at Junglache, midway passing through Shigatze , it then tra- 
verses a great breadth ot chang-tang and crosses the meridional 
water-parting at the Munam-la (15,500 feet) Theie are twenty- 
five staging places called iarjums, from 20 to 70 miles apart, be- 
tween Lhasa and Rudok, with accommodation — sometimes houses, 
but more generally tents — for about 200 men , they aie undei tlie 
charge of a jalno, who is bound to provide yaks and othei beasts 
of burden and hoises for canymg the mails, impiessing them fiom 
the nomads encamped near the taijums The road is genei ally w ell 
defined loose stones are cleared away m the nanow defiles, and 
piles of stones, surmounted by flags on sticks, are elected at places 
on the open stretches of tableland wheie the track is liable to be 
lost 

The climate of Tibet differs greatly in different parts and at Climate 
different seasons of the year In western Tibet the frost is perma- 

nent from October to April, and the lakes and rivers down to 8000 
feet are frozen eveiy winter , at 15,000 feet the thermometer falls 
below the freezing-point eveiy mglit, and at 20,000 feet there is 
probably perpetual irost m the shade The mean monthly tempera- 
tures and ranges of temperature, embracing from six to ten years’ 
observations at the meteorological observatory at Leh (m 34° 10' 

N lat , height 11,540 feet), are as follows m degrees Fahrenheit — 


Month 

1 

S 

Range 

1 

1 

S 

Range 

s 

1 

s 

Range 

1 

Mean 

Range 

Jan 

Feb 

March 

18” 0 
21° 0 
32“ 0 

28“ 5 
30“ 0 
28” 0 

Apnl 

May 

June 

! 42“ 0 
4S“ fi 
56“ 4 

31” 0 
30“ 1 
31” S 

July 

Aug 

Sept 

61“ 1 
59“ 6 
52” 8 

31” 2 
31“ 3 
31° 4 

Oct 
Nov 
Dec j 

41” 3 
32” 2 
24° 8 

30” 5 
2b“7 
25“ 2 


At Lhasa (in 29° 39' FT. lat, height 11,800 feet) the mean tem- 
peratures observed by the pandits were 36° m February and March 
and 61° m June and July Southern Tibet is described as being 
delightful in summer, — the land covered with vegetation, sti earns 
flowing in every valley, and all nature bright, sparkling, and fresh. 

But in winter snow and frost leign supieme , all vegetation is dried 
up , the lakes and rivers are frozen , the roads and footpaths are 
paved with ice , and cold cutting winds sweep acioss the suiface 
of the land. In northern Tibet Piejevalsky found “a temble 
climate” m summer at 14,000 feet m the second half of May 
wintry snowstorms were not unfreqnent and the frost by night 
reached - 9° Fahr , and in June and July there were frosts (23° 

Fahr ) every clear night In the winter the cold is intense , Hue 
and Gabet, crossing the Di-chu nver m 1846, found a great held 
of yaks entombed m ice, the nver having frozen whilst they were 
swimming across. (J T W ) 

Industry, Trade, and Government. 

The industrial arts are at a somewhat low ebb, though in metal- Industry 
founding the natives display a certain amount of ability and taste 
Their statues and small hells are, however, only copies of Indian 
models They use the iron from their mines, which is very good, 
foi making excellent blades for sabres and other weapons They 
are very fond of precious stones, but do not know how to work 
them Their chief industries are connected with wool, the gieat 
and inexhaustible staple of the country 'Weaving is generally 
the work of women The cloth usually employed for summer 
garments is the Iwa-im, which is dyed with madder or indigo, and 
sold in pieces eight or ten inches m width and about twelve yards 
in length. Another sort of cloth largely sold is the chro or p'rug, 
of a better quality of wool, finer and thickei, which is often manu- 
factured m DbTJs (U), whence it is sometimes called DbUs p’iug ; 
it is generally dyed dark red Terina is a supenoi kind of thin 
woollen cloth, a flannel-like fabric, dyed dark red, of which there 
are two sorts, — le-t’er, made of shawl wool, and lal-t’er, of common, 
wool. Sag-lad is for fine cloth made of fine shawl wool ( le-na ) , 
and snam-bu is a woollen cloth, very coaise and loosely woven, the 
common soit of which is not dyed 

Every Tibetan is more or less a trader Officers for the supei- Trade 
mtendence of trade, called garpons, are appointed by the king, the 
ministers, and the great lamaserais. The import and export traffic 
is carried on by caravans, which, according to the route and its 
difficulty, employ yaks or sheep The two great markets aie 
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Shigatze (or Digarchi) and Lhasa, "where the caravans arrive m 
December and January from China and Mongolia, Kham and 
S/e-chuen, Bhutan, Sikkim, and Nepal, Kashmir and Ladak Of 
the four principal tiade routes the two which start fiom Darehiendo 
have been mentioned above (p 342) The third route, 915 miles 
in length, starting from Si-nmg in Kan-su (China), runs along 
the Koko-nur to Jun, thence to Di-chu Rab-dun, crosses the homo, 
or lower Dangla, and proceeds via Giaro and Lake Chomora 
to Lhasa , this route, which is foibidden to the Chinese, is less 
frequented than the others because of the numerous bands of 
robbeis infesting the country towards Si-mng Much more im- 
portant is the loute which comes from the west, with Leh as its 
starting point , it runs via Gartok, Lake Manasarowar, Munam 
pass, Tadom, and Shigatze to Lhasa. Like the other caravans, the 
yearly one which follows this route stops several times on the way 
lor local fairs ; the districts passed through are compelled to fur- 
nish it with 300 yaks for carrying goods and to provide food for 
the travellers The centres for Tibetan trade on the borders are — 
for Mongolia and north China, Si-nmg , for Sze-chuen, Darehiendo , 
and m Assam, Davangin and Udalgun, where theie is a great fair 
twice a year m connexion with the Tawang route Darjiling is the 
central mart for the Chumbi valley trade/ Patna for that passing 
through Nepal, and Leh and Kashmir in the west From China 
come silks of all varieties (Buddhist prejudice not permitting the 
Tibetans to lear silk- worms and kill them), carpets, and haidwaie , 
fiom Mongolia leather, saddlery, sheep, and horses , from Kham 
perfume , from Sze-chuen brick tea (some six millions of pounds 
annually , tea in leaf is not m nse m Tibet) , from Tawang, Bhutan, 
and Sikkim rice and tobacco , fiom Nepal broadcloth, silk, indigo, 
coral, pearls, sugar, spices, and Indian manufactures , fiom Ladak 
and Kashmir saffion and Indian commodities Silver and gold 
are the most important articles of export , then follow salt, wool, 
woollen manufactures, furs, drugs, and musk By the Nepal and 
Ladak routes Tibet exports large quantities of yaks’ tails, borax, 
gold, silver, and ponies In 1882-83 the total exports to India 
amounted to £58,322 (Punjab £17,710, North-West Pi ovmces and 
Oudh £40,612) The imports into Tibet reached £24,197 (£1530 
from Punjab, £22,667 from North-West Provinces and Oudh) 
The piincipal exports were borax (£17,222), salt (£13,978), wool 
and woollen goods (£4936) The imports included gram (£13,587), 
cotton goods (£2875), and sugar (£2395) In 1883-84 the expoit 
of borax had increased by 12,329 maunds (about 453 tons), that of 
wool and woollen goods by 2244 maunds (82 tons), while the ex- 
ports of salt had decreased by 572 maunds (21 tons). The whole 
of the increase m borax is in the trade with Kumaun, and in weight 
it is almost double the increase m the export of nee from that 
distnet, for which it is bartered in Tibet, the usual rate of exchange 
being two of borax to one of nee The total excess of the value of 
cxpoits over impoits amounted to nearly two lakhs of rupees In 
1885-86 the value of the wool and woollen stuffs exported rose 
from £4300 to £8800. These figuies, however, convey no adequate 
idea of the Bntish trade with Tibet, as a large quantity of goods 
passes through Nepal Russian woollen cloths, coarse and loose, 
of scarlet, green, blue, and violet colour, as well as hearthrugs, 
thickly woven and of a flowered pattern, come through Yarkand 
and are conveyed all over the country 
Since 1720 Tibet has been a dependency of China, and as such Is 
under the Chinese viceroy of Sze-chuen Chinese authonty is re- 
presented by two imperial delegates, one of whom is the assistant 
of the other They direct exclusively the foreign and military ad- 
ministration of the country, leaving the civil and religious govern- 
ment m the hands of the Tibetans They aie appointed for terms 
of three years Subordinate to these are two daluhi or great 
officers and two paymasters, residing, one of each grade, at Lhasa 
and at Bzhikaitse (Shigatze or Digarehi) Next m rank are three 
commanders, residing at Lhasa, Digaichi, and Dingn near the 
Nepal frontier Below these are three tmgpuns, non- commis- 
sioned officers, who complete the staff of military Chinese officers 
m the country The usual number of Chinese troops, all Manchu- 
Tatars, m Tibet does not exceed 4500 men (2000 at Lhasa, 1000 
at Digarclu, 1000 at Giangchi, 600 at Dingri), In matters of civil 
government the supreme authority belongs to the dalai lama, the 
rgyal-ba nn-po-ci , residing m the famous temple-palace of Potala 
(see Lhasa, vol xiv p. 500). But he is consulted only in cases 
of emergency, when his decision is never questioned His poweis 
are transmitted to a special officer for life, nominated by the 
Chinese Government, who is known by several titles, such as de-sn 
or the Mongol nomokhan, “king of the law”, he is the rgyal-po 
or “king ” as well as the prime minister of the dalai lama, and the 
regent when the latter is a minor He is selected from among 
the four head lamas of the Chomolmg, Kondulmg, Tangialmg, and 
Chajohng divisions near Lhasa, so-called from their chief monas- 


1 This is still in a disturbed state, the pass being closed by the Tibetans m 
consequence (1) of the important preparations made m 1886 for a commercial 
mission to Lhasa by Mr Macaulay and (2) of the pressure of the Nepalese 
Government on that of Tibet in a recent treaty, m order that the whole trade 
should pass through Nepal 


tenes or dgonpet (vnlg gomba) Each of the four must he, like 
the dalai lama, an avatar, i e , when removed by death he must 
reappear m the flesh as a child, and he raised to that position Of 
equal rank with the nomokhan is the deba lama of dGa-ldan, the 
great monastery near Lhasa , he, however, is not an avatanan 
lama his appointment has to he continued by the Chinese em- 
peror Next to him is the lama guru or chaplain of the dalai 
lama, the director of his conscience ; he may he an avatar, but his 
nomination is also in the hands of the Chinese emperor, and this 
furnishes an interesting clue to the extent of the imperial power 
over the church of Tibet The nomokhan lules with the help of 
five ministers four of these— laymen— are foi the financial, judicial, 
revenue, and home departments, and a fifth, a lama, for ecclesias- 
tical affairs The four provinces of Mngan-Khorsum, DbUs, gTsang 
(Tsang), and Khams (Kham) are ruled each by a bJca-blon or 
governor, with a proper staff of minor officers, under the authority 
of the nomokhan Besides these theie are several minor kings or 
rgyal-pos outside of the four piovinees , but within these provinces 
there are four principalities which are under the direct government 
of the Chinese imperial delegates These aie (1) Dayag oi Chraya 
and (2) Kiamdo or Chiamdo, both on the east , (3) bKra-sis-lhun-po 
or Tashilunpo, wkeie resides th e pcm-Zen nn-po-Ze lama, who yields 
to none but the dalai lama m leligious importance, and, though an 
avatar, requires also the confirmation of the Chinese emperoi to his 
election , (4) Sakya-Kongma, south-west of the preceding There is 
also a Chinese officer (y-tsm) in residence at Lhasa who superin- 
tends seveial mmor principalities scatteied ovei the country Every 
five years Lhasa, Chiamdo, and Tashilunpo send envoys with 
presents to the emperor In the east of the country is the pimci- 
pality of Daige or Degue, m the upper course of the Yalung-kiang, 
ruled by a king who lecognizes the suzerainty of China, and at the 
same time since 1863 has managed to keep on good teims with 
the king of Lhasa, to whom he lias piomised submission On the 
lower course of the same nvei aie the Chentui or Gyarung tribes, 
who from the conquest of Tibet weie subject to China, but since 
1864 have been transferred by the Chinese Government to the rule 
of the king of Lhasa, who is now represented among them by a 
Tibetan lesident South of the Chentui is the principality of 
Dar-rtse-mdo oi Darehiendo, the Ta-chien-lu (Tatsienlu) of the 
Chinese, the rGyala of the Tibetans, wkeie the government, under 
the supervision of Chinese officers, is entrusted to a native king, 
called Mmg-chang-se by the Chinese and rGyala rgyal-bo or king 
of rGyala by the Tibetans. 

Ethnology 

The Tibetans, in a legend of the Tandjur, pretend to he the de- Inhabit- 
scendants of an ape, sent to the snowy kingdom (i e Tibet) by ants 
Chenresig (Spyan - las - gzi'gs = Avalokiteshvara), and of a Tibetan 
snnmo (a female demon or xakshasi) They had six children, whom, 
as soon as they were weaned, they, abandoned m a forest of fruit 
trees Coming back after a few years, the father found to his great 
surprise that then number bad increased to 500. But, as they were 
starving, he had recourse to his patron Chenresig, who declared that 
he would he the guardian of the race So he went to Mount Tise 
(or Kaila the Su-Mera), and threw down a great quantity of the five 
kinds of gram, with which the famished apes long fed themselves 
As the consequence of eating this gram the monkeys’ tails and the 
hair on their bodies giew shorter and shortei, until they finally dis- 
appeared The monkeys began to speak and became men, and 
clothed themselves with leaves The interest of this legend, when 
stripped of its Buddhistic adornments, lies m the fact that belief m 
a monkey ancestor seems to have been common to various branches 
of the race The Tang-chang and Peh-lang tubes boasted also of 
bemg descended from a monkey , they were the two great divisions 
of the Tang-hiang or Tangut, offsets of the same Sien-pi stock as 
that of the conquerors of Tibet under Panni Tubat (see note, p 338 
above) The inhabitants of Tibet belong to the Mongoloid races 
Besides the Tibetans so called, occupying the greater part of the 
country, especially m the south from west to east, there are Turkic 
tubes called Hor m the north-west, Mongol tribes called Sog (Sok) in 
the north-east, and several ill-defined tribes on the borders of China, 
who differ from the others The Tibetan race is not thoroughly 
homogeneous, as maybe seen from the various accounts oftiaveSers 
On the west they are described as being short, with an average 
stature of 5 feet 2 inches, according to the measurements of Geneial 
Alexander Cunningham , m central Tibet and the east they are of 
middle stature, rather tall than short, — a difference resulting ap- 
parently from their intermingling with the surrounding races As 
general characteristics, they are strong, slendei in limb, with black 
eyes slightly oblique, large mouth, brown hair, no beaid, a cleai 
ruddy brownish complexion with an intelligent expression They 
are a people of good natural gifts, mild in temper, true to their 
word, kind and simple, fond of music, dancing, and singing, but 
thoroughly imbued with superstition and lacking enterprise Ex- 
ception is made of the people of the eastern borders, who are 
described as being cheats and cowards. The most highly gifted 
are the inhabitants of Amdo, the region beyond Kham, having 
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Koko-nur on the north and China on the east. Taller than the 
Tibetans of the vrest, they are famed for their quick intelligence 
and open disposition ; a large propoition of the leaders and chief 
lamas of the great schools and the higher officials belong to this 
race The nomad tubes of the north-east are known by the Chinese 
common appellative of Sifan (“western aliens”). They include 
Mongol, Tibetan, and other tribes In the east, near the borders of 
China, are the numerous tribes called Gyarung or Chentui , their 
language has been studied by Hodgson, who has pointed out its 
rexnaikable similarity of structure to that of the Tagals in the 
Philippines To the south of these are the Laka or Lolo (mainly 
m Sze-chuen), Liso, and Moso , the last-named have advanced to 
some extent into Indo China. The Laka or Lolo are remarkable 
for their European white features Their language, along with that 
of the Liso and Moso, k c , forms a group cognate to the Burmese 
Not so far east are the Lutze or Kuming, Melam, Arm, Pagny or 
Djion, Telu, and Remepu, all speaking a dialect of Tibetan, mixed 
with foreign words, for which the name of Melam is appropriate 
Savages are found, says the pandit explorer A — K, m some of the 
valleys of the range north of Saithang (i e , the Altm-tagh north 
of the Syrten plain) They have a thick and dark skm, are well 
built and apparently well fed They are clad in skins, and live in 
caves and dens or under the shelter of overhanging rocks Being 
ignorant of the use of arms m the chase, they he m wait for 
their piey near springs of water or salt flats They are remaikable 
for their fleetness of foot , even a horseman finds difficulty m over- 
taking them. 'Whenever they see a civilized man they run. off m 
great alaim. They are said to know how to kindle a fire by means 
of a flmt , and they flay the animals they kill with sharp-edged 
stones This is not the only sun lval of the Stone Age, for in the 
case of some religious rites the lamas are shaved with a “lightning 
stone ” The country is thinly peopled and large tracts in the 
upper plateaus and Mngan-Khorsum are quite uninhabited. In 
the province of Khara the population is very irregularly distributed, 
and the nomad character of the tribes occupying a great part ot the 
upper country makes any estimate doubtful. The central provinces 
of DbTJs and gTsang are the most densely peopled, and A — K puts 
the population of Lhasa at 25,197 (7540 being lamas) The totals 
lately given by Chinese authorities (4,000,000) and by the Russian 
staff-officers (6,000,000) are probably nearer the truth than the 
11,000,000 and 33,000,000 of former authorities The Tibetans 
are a very social people, and all possible circumstances, especially 
marriages and births, are made occasions for feasting and enjoyment 
The bunal customs are peculiai First the hair is plucked out fiom 
the top of the head, m order to facilitate transmigration The 
corpse is not disposed of everywhere or always in the same way 
(lack of fuel sometimes preventing cremation), and the lamas decide 
whether it is to be put away by interment, by throwing into the 
nver, by burning, or by exposure to beasts and birds of prey The 
last-named mode (regarded as very honourable) has almost dis- 
appeared m the west, hut is still practised m the central and eastern 
provinces , the body is cut in pieces and the bones broken into frag- 
ments by professional corpse butchers, aud, when all the flesh has 
been devoured at the selected spot, called dtir Herod, to which the 
body had been previously earned, it is not unusual to throw the 
remaining fragments of the broken bones into the nver ; sometimes 
the phalanges of the fingers are preserved to be used in bead-rolls 
The lamas are generally inhumed in a sitting posture, the knees 
being brought up to the chm and corded together as tightly as 
possible. In the case of the gyalpos or kahlons the body is burned 
m a metal vessel, the ashes being afterwards carefully collected to 
he made into an image of the deceased Polyandry has been 
practised from the earliest times, and has been carried by the spread 
of the race into more genial countries, such as Bhutan. The joint 
husbands are usually, hut not always, brothers. The arrangement 
seems to work smoothly, and women enjoy general consideration, 
according to all travellers who have spoken of the subject The 
wedding ceremony takes place at the house of the bride’s parents, 
after adequate presents have been offered by the elder brother, 
husband or bridegroom, and without the assistance of any pnest 
It consists chiefly m the engagement of the intending spouses and 
the placing of a piece of butter by tlie bride’s parent on tne head of 
the bridegroom and by his parent on that of the bride Unless 
otherwise stated by the mother m each case, the elder husband is 
the putative father of the children, and the others are uncles 
Polyandry has resulted m the assignment to the wife of a paramount 
position, which in the north-east and east of the country has grown 
among certain tnbes into a real sovereignty, of which we hear from 
the beginnings of Chinese history, and which has left certain sur- 
vivals among the Lolo and Moso tnhes of the. present day as well 
as m the late Burmese court. 

Religion. There axe two religions in Tibet — Buddhism, m the shape of 
Lamaism (q v), and an earlier creed, generally called the Bon 
religion, of which not much is known The latter, a cieed evolved 

from Shamanism, does not seem, from what is said in Buddhist 
books, to have received any regular form either in doctrine or other- 
wise until the introduction of Buddhism, which incited the Bonpo 


to seek in a better organization the means of holding then own. 

They bon owed much liom the Buddhists, as the lattei did fiom 
them, — many deities supposed to he Buddhist because of then 
Buddhist names being simply Bon gods At the present day the 
two religions exist peaceably side by side, and the Bon cieed has 
numerous adheients and rich convents m the central provinces of 
DbUs and gTsang, hut few m the western and eastern pi ovinces 
The Bonpo are sometimes called the “Sect of the Black,” as distm- Bonpa 
guishedfrom the "Red” or Old and “Yellow” or Refoimed Lamaists, 
both appellations being denved from the colour of their garments, 
though Bonpo hare been seen m red as well as m black They are 
also called Grun-drun-pa (see below) The establishment of the Bonpa 
or Bon-cos, % e , the Bon religion, is attubuted to G&en-rabs, also 
called Bstan-pa Gsen-rabs, ‘i e , Gsen-iabs of the doctrine, the name 
under which he is woi shipped m the temples of his sect, as, for 
instance, at Tsodam in east Tibet, not far fiom Bonga , his statue, 
which occupies the central place, represents him as squatting, with 
his right arm outside his reef scaif, and holding in his left the vase 
of knowledge. In a Bon sutra he is said to hold m his light 
hand the iron hook of mercy, with which he fishes people out of the 
ocean of transmigration, m lus left hand the seal of equality, and 
to wear on his head the mitra jewel His full name is Bon gsen- 
rabs -grun-drun 1 Gsen-rabs-mi-po, or “(the) excellent human 
god,” another name of the same peisonage, has been identified by 
some Tibetan authorities with Lao-tsze or Lao-kiun of China. Tins 
identification, however, rests only on the^ slender basis of an appaient 
affinity of sound between the hen of gsen and a common Chinese 
appellative for the Taoists The genuine resemblances between 
Bonpa and Taoism come from the fact that both religions have drawn 
from s imil ar sources, fiom the native lude Shamanism which is much 
the same m both countries, fiom the tantnc and esoteric doctnnes 
of India, and from Buddhist ideas The identity is sufficient to have 
deceived the uncritical nund of native scholars, and the matter has 
not yet been caiefully examined by Europeans The eighth book 
of the Grub -mtha7i-sel-lyi-mi- Ion, in twelve hooks, by a Tibetan 
lama, Chkoikyi Nyima (1674-1740), which, with three others, lias 
been lately translated by Sarat Chandra Das (in Jour As Soc 
Bang, for 1881-1882), gives some information on the rise of the 
Bonpa in the region of Shang-shung, identified, not with the modern 
legion of the same name m the north-west of Lhasa, but with 
Guge or Ghughe and Knaor or Upper Besahr Three stages are 
pointed out m the development of the Bonpa after the time of 
its mythical founder, who reckoned among his spiritual descendants 
sages of Persia, Leg-tang-mang (some names of Lao-kiun ? ) of China, 
of Thomo, of Mimak (east Tibet), of Sumpar, and of Shang-sliung 
The first stage is that of the human and historical founder of the 
religion, a sage of the name of Shong-hon, who lived in the semi- 
histoncal time of Thi-de-tsanpo, the sixth king of Tibet (the first is 
said to have ruled about 415 bc) The second stage, dating from 
the 3d century B o , is that at which Bon theories and doctnnes 
began to exist, a beginning coincident with the arrival m the 
country of three Bon pnests from Kashmir, Dusha, and Shang- 
shung The recital down to this point gives evidence of the vague- 
ness of the traditions preserved by the Tibetans with reference to 
their own beginnings, and shows that the author has striven haid 
to put together shreds of ancient reminiscence withm a fabulous 
and mythical account. With the third stage we come down 
to historical tames. It is divided into three periods, — the first 
daring from the arrival of an Indian pandit by way of Kashmir, 
who wrote some of the Bon hooks , the second being that of the 
introduction of Buddhism and the consequent persecution leading 
the Bonpo to multiply their sacred hooks, which they concealed , 
and the last being that of the revival of the Bonpa and the bring- 
ing forth of the hidden books subsequent to the overthrow and 
temporary effacement of Buddhism by gLang-dharma (908-1013) 
According to this source, which, however, is certainly tinged by 
Buddhist prejudice, it was only at the last-mentioned date that the 
Bonpa reached its complete organization. 

Eighteen principal gods and goddesses are enumerated, includ- 
ing the red wrathful lazor spirit, the black wrathful razoi spirit, 
the tiger god of glowing fire (the popular god universally wor- 
shipped), the messenger demon Rgyal-po, otherwise Pe(d)kar 
rgyal-po (much dreaded and worshipped in the central provinces 
he is said to he identical with the deity Kye-pang of Lhasa, figured 
as a wooden stick or log decked with rags , see Jaesehke, But , 
p 7), the god of sound, the great demon, and the serpent demon 
Infoimahon is lacking as to the specific characteristics of these 
gods, and it is not clear to which of them belongs the title of 
lun-tu bmng-po, frequently cited as the chief Bon god , he is re- 
puted to have a wife Yom-ki-long-mo, the eternal female principle, 
and from their union have resulted all the minor gods and the 
whole world. 

1 The term gyun-drun (svash), also applied to Ins followers, means the cross 
cramponnee, the svastilea, similar to that of the Buddhists, from which it differs 
only m direction, the Bonpo manner of circnmambnlation round a shrine 
or deity being from right to left, while the Buddhist manner is from left to 
right. 
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Bonpa Of the Bonpa literature the only text ■which has been made 
litera- accessible to Western scholais is a sutia translated by A Sehiefher 
ture. m Mem de VAcad de St Peteisb (xxvin , No 1) called Gtsangma 
Mu Mum dkar-po (“ The holy white naga, the hundied thousand ”) , 
but Buddhist influence is so manifest m it that no conect idea of 
the pumitive Bon leligion can be derived from it In a native 
account, dating from the 18th century and tianslated by Sarat 
Chandia Das, the following aie enumeiated — three works on philo- 
sophy and metaphysics, four meditative woiks, nine ntual serials, 
six series of epistles, and foui mystic works of a late penod, m all 
of which the title of the translated sutra is not made known It 
is stated in the translation that these Bon scriptures originally 
consisted of wholesale plagiarisms, subsequently altered m oitho- 
graphy and terminology from Buddhist canonical woiks. The 
Bonpo are said to have got the counterparts of the Kak-gyur m 
geneial As a correlative of the six-syllable prayer of the lamas 
om mam pad-me hum (vulgarly “ om-mam peme-on”), they have 
one m eight syllables, which they pronounce ma-tn-mu-tre-sa- la- 
dzu The Bonpo are now frequently confounded with the Red 
Lamas or Buddhists of the Old school, who aie distinguished from 
the Yellow oi Reformed sect by then garments. 

History. 

History. From the 11th century B c the Chinese used to call by tbe name 
of Kiang the tribes (about 150 m numbei) of nomads and shepherds 
m Koko-nux and tbe north-east of present Tibet , but their know- 
ledge continued to be confined to the bolder tnbes until tbe sixth 
century of our era In the annals of the T’ang dynasty it is said 
that the population of the country originated from the Bat-Kian 
or Fah Kiang , and, as the information collected m the fust pait 
of the notice concerning Tu-bat, afterwards Tu-ban, the modem 
Tu-fan, dates partly (as is proved by internal evidence) from a time 
antenor to the T’ang dynasty (618 ad), some degree of reliance 
may be placed on its statements There we are told that Fanni, 
a scion of the southern Liang dynasty of the Tu-bat family (which 
flourished from 397 to 415 at Liang-chu m Kan-suh), who had 
submitted to the noithern Liang dynasty, fled in 433 with all his 
people from his governoiship of Lm-sung (m Kan-chu) westwards 
acioss the Yellow river, and founded beyond Tsih-shih (“heapy 
stones”) a state amidst the Kiang tubes, with a terutoiy extend- 
ing over a thousand h By his mild and just lule he was soon 
enabled to establish his sway over an immense temtoiy His 
oiigmal state was apparently situated along the upper course of 
the Yalung river, an affluent of the Km-sha-kiang The foiegoing 
statements, which aie most probably genuine history, aie pieceded 
m Tibetan chronicles by a mass of legends invented by the native 
Buddhist histonans for the purpose of connecting their monarchy 
with India 

Through the exertions of Punsep, Csoma de Koros, E von Schlag- 
intweit, and Sarat Chandra Das we possess five copies of lists of 
kings, forming the royal canon of Tibet from the legendary begin- 
nings between the 5tli and 2d century B o down to the end of the 
monarchy in 914, But the serious diveigenees which they show 
(except as to later times and m general outlines) make their un- 
authentic character plain. As the last published list is accom- 
panied by a commentaiy, it is the easiest to follow, and requires 
only to be supplemented here and there from the other lists and 
from the Chinese sources. The fust king, Gnya-khri btsan-po, is 
said to have been the fifth son of King Prasenadjit of Kosala, and 
was bom with obliquely drawn eyes He fled north of the Hima- 
layas into the Bod country, wheie he was elected king by the 
twelve chiefs of the tribes of southern and central Tibet He took 
up his residence in the Yarlung country south of Lhasa. This 
Yailung, which borrowed its name from the Yalung of the state of 
Fanni Tu-bat, is a river which flows into the Yaio-tsanpo The 
first kmg and his six suceessois are known as the seven celestial 
Min ; the next senes consists of six kings known as the earthly 
legs , and they were followed by eight terrestrial Idi, This thiee- 
fold succession is apparently an imitation or a debased foim of the 
ancient legend of heavenly, earthly, and human rulers, which was 
earned into Persia and China, and from the latter country into 
Japan and Tibet, — the relative number of kings being alteied m 
the last-named countries to suit local convenience and the small 
amount of tiuth which they contain, "Whilst giving an Aryan 
descent to their first kings, the ancient Tibetans assigned to their 
princesses a divine ongin, and called them lhamo, "goddess ” 
The gynsecratic habits of the race are manifested in. the names of 
all these kings, which were formed by a combination of those of 
their parents, the mother’s generally preceding that of the father. 
The Ide kings were followed by four rulers simply called htsan 
(“mighty”). 

Then occurs a break m tbe lineal descent, and the king next 
in order (c 461) may be the Tatar Fanni Tu-bat, but most probably 
his son and successor. His name was Lha-tho tbon gnyan-btsan, 
otherwise Gnyan-btsan of Lha-tho thon, according to the custom 
usual m Tibet of calling great personages after the name of then 
birthplace. Lha-tho means “heaps of stones,” and therefore 


appears to be a translation of T&ih-slnh, “heapy stones,” tbe 
countiy mentioned m connexion with the foundation of a state by 
Fanni Tu-bat It w as during bis leign that the fust Buddhist objects 
are leputed to have reached Tibet, piobably from Nepal Little 
is said of his three immediate successors. The fourth was gNam-n 
srong htsan, who died in 630 During his reign the Tibetans 
obtained then fust knowledge of arithmetic and medicine from 
China , the piospenty and pastoral wealth of the countiy weie so 
gieat that “the king built his palace with cement moistened with 
the milk of the cow and the yak ” To the same king is attributed 
the discoveiy of the inexhaustible salt mine called Chyang-gi- 
ts’wa (Byang-gi-ts’wa= “noithern salt ”), which still supplies the 
greater poition of Tibet The leign of his illustrious son, Siong 
btsan sgam-po, opened up a new era , he introduced Buddhism 
and the ait of writing from India, and was the foundei (in 639) of 
Lha-ldan, afterwards Lha-sa He was greatly helped m his pi os- 
elytism. by his two wives, one a Nepal princess, daughtei of King 
Jyoti varma, the other an imperial daughter of China , afterwards, 
they being childless, he took two more princesses from the Ru-yong 
( = “ left corner”*) and Mon (general appellative foi the nations 
between Tibet and the Indian plains) countnes As a eonqueroi 
he extended his sway from the still unsubdued Kiang tubes of tlie 
north to Ladak m the west, and m the south he carried his power 
thiough Nepal to the Indian side of the Himalayas How far 
southward this dominion at fiist extended is not known , but m 
703 Nepal and the countiy of the Brahmans rebelled, and the 
Tibetan king, the thud successor of Siong btsan sgam-po, was killed 
while attempting to restore his power It is rathei cmious that 
nothing is said of this Tibetan lule m India, except m the Chinese 
annals, where it is mentioned until the end of the monarchy m the 
10th centuiy, as extending ovei Bengal to the sea, — the Bay of 
Bengal being called the Tibetan Sea J R Logan lias found ethno- 
logical and linguistic evidence of this domination, which w T as left 
unnoticed in the Indian histories Mang-srong mang htsan, the 
second son and successoi of Siong btsan sgam-po, continuing the 
conquests of his father, subdued the Tukuhun Tatars around the 
Koko-nui in 663, and attacked the Chinese , aftei some adverse 
foitune the lattei took then revenge and penetrated as fai as Lhasa, 
wheie they burnt the royal palace (Yumbu-lagang) Klin Ide 
gtsng-bitan-mesag-ts’oms, the giandson of Mang-srong and second 
in succession from him, piomoted the spread of Buddhism and 
obtained for his son, Jangts’a Lhapon, who was famous for the 
beauty of his person, the hand of the accomplished pimcess Kymi- 
shang, daughter, otherwise Jcung-chu, of the Chinese emperor Juy- 
tsung But the lady amved after the death of hei betrothed, and 
aftei long hesitation became tbe bade of the fathei She gave 
birth m 730 to Khu siong ldeu htsan, in the Buddhist annals the 
most illustrious monaich of his country, because of tbe strenuous 
efforts be made m favoui of that religion during his l eign of forty- 
six years (743-789) His son and successor Muni btsan-po, being 
deteimined to laise all his subjects to the same level, enacted that 
tlieie should be no distinction between poor and rich, humble and. 
gieat He compelled the wealthy to snaie tlieir riches with the 
indigent and helpless, and to make them then equals m lespect of 
all the comforts and conditions of life He repeated this experi- 
ment thiee times , but each time he found that they all returned 
to then foimer condition, the neh becoming still richer and the 
pool still pooler. The sages attributed this cmious phenomenon 
to the good and evil acts of their former lives Nothing of un- 
poitance occuned during the following leigns, until that of Ral- 

E aehen, who won gloiy by Ins care foi the tianslations of the 
iuddhist scriptures which he caused to be completed, or lewntteu 
more accuiately when required In this leign a severe struggle 
took place with China, peace being concluded in 821 at Ch’ang- 
ngan and ratified at Lhasa the following yeai by tbe erection of 
bilingual tablets, which still exist Ralpachen was assassinated 
by the partisans of gLang-dharma and the country fell into dis- 
oi der gLang-dharma instituted a violent persecution of Buddhism ; 
but he was soon assassinated m his turn, and the kingdom divided 
into a western and an eastern part by his two sons. The partition 
did not, however, prevent internecine wars. The histoiy for some 
time now becomes lather intricate, and requires some attention. 
Pal K’or tsan, the second western kmg, after a reign of thirteen 
years died leaving two sons, Thi Tasi Tsegpa-pal and Thi Kyida 
Nyimagon. The latter went to Ngan (Mngan) and founded tbe 
capital Purang , he left three sons, of whom the eldest declaied 
himself king of Mang-yul (the Monhuil of our maps), the second 
seized Purang, and the youngest, Detsud-gan, became kmg of the 
province of Shang-shung (the modern Ghughe) The revival of 
Buddhism began with the two sons of the last-named, the elder of 
whom became a monk The younger, Khorre, inherited his father’s 
throne, and was followed in his authonty "by twenty suceessois. 
Tasi Tsegpa also bad three sons, — Palde, Hodde, and Kyide. The 
descendants of the first made themselves masters of Gung-t’ang, 
Lugyalwa, Chyipa, Lhatse, Langlung, and Tsakoi, wheie they 
severally ruled as petty chiefs The descendants of Kyide spread 
themselves over the Mu, Jang, Tanag, Yarulag, and Gyaltse 
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districts, where they also ruled as petty princes Hodde left four 
sons,— PhaMese, Thide, Thicli’ung, and Gnagpa The first and 
fourth became masters of Tsangrong, the second took possession of 
Amdo and Tsongkla, the third became king of DbUs, and removed 
the capital to Yarlung, south of Lhasa He was followed on his 
throne from son to son by elei en successors History is silent as 
to the fate of the eastern king, the other son of gLang-dharma, 
anil lus sueeessois, but the geogiaplucal names of the chieftainships 
enumerated above make it clear tbat the western kingdom had 
extended its power to the east Chronology is deficient for all that 
juried "While the dynasty of Khorre in Shang-shung and that of 
Tlnch’ung m DbIJs were running, another authonty, destined to 
become the superior of both, had arisen m Tibet Khorre left his 
throne to his son Lhade, who was himself succeeded by his three 
sons, the youngest of whom invited the celebrated Indian Buddhist, 
Atisha, to leave his monastery Tikrama Shila for Tibet, where 
he settled m the great lamaserai of Thoding in bTgan Besides 
icligious hooks and teachings, he introduced m 1026 the method 
of computing time by cycles of sixty years, “obtained from the 
Indian province of Shambala.” He was the first of the several 
chief priests whose authority became paramount m the country 
The kings of DbIJs greatly patronized them, as for instance m the 
case of the celebrated Sakya Pandita by the seventh of these kings 
Pandita, at the special request of Kuyuk, the successor of Ogdai, 
paid a visit to his court in 1246-48 Live years afterwards Kublai 
Khan conquered all the east of Tibet , and, after he had ascended 
the throne of China, the Mongol emperor invited to his court 
Phagspa Lodoi Gyaltshan, the nephew of the same Pandita He 
lemamed twelve years with the emperor, and at his reqnest framed 
foi the Mongol language an alphabet imitated from the Tibetan, 
which, however, did not prov e satisfactory, and disappeared after 
eighty-five years without having been very largely used. In return j 
for his services, Kublai invested Phagspa -with sovereign power over ' 

(1) Tibet proper, comprising the thirteen districts of U and Tsang, 

(2) KMm, and (3) Amdo. Prom this time the Sakya-pa lamas 
became the universal rulers of Tibet, and remained so, at least 
nominally, under twenty-one successive lamas during seventy years 
(1270-1340) Their name was derived fiom the Sakya monastery, 
which was their cradle and abode, and their authority for temporal 
matters was exercised by specially appointed regents "When the 
power of the Sakya began to wane, that of the rival monasteries of 
Digung, Phagdub, and Tshal increased largely, and their respective 
influence and authority overbalanced that of the successors of 
Phagspa It was at this troubled epoch that Chyang Chub Gyalt- 
shan, better known as Phagmodu from the name of his native town, 
appeared on the scene He subdued Tibet proper and Kham, for 
the continued possession of which he was, however, compelled to 
fight for several years , but he succeeded in the long run, and with 
the approval of the court of Peking established a dynasty which 
furnished twelve rulers m succession "When the Mongol dynasty 
of China passed away, the Mings confirmed and enlarged the 
dominion of the Tibetan rulers, recognizing at the same time the 
chief lamas of the eight principal monasteries of the country 
Peace and prosperity gradually weakened the benign lule of the 
kings of tins dynasty, and during the reign of the last hut one 
internecine war was rife between the chiefs and nobles of TJ and 
Tsang This state of things, occurring just as the last Tulers of 
the Sling dynasty of China were struggling against the encroach- 
ments of the Manchus, their future successors, favoured the inter- 
ference of a Khoskot Mongol prince, Tengir To, called m the 
Tibetan sources king of Koko-nur The Mongols were interested 
m the religion of the lamas, especially since 1576, when Altan, 
khakan of the Tunieds, and his cousin summoned the chief lama of 
the most important monastery to visit him This lama was Sodnam 
rGyamtso, the third successor of Gedundub, the founder of the 
Tashilumho monastery in 1447, who had been elected to the more 
important abbotship of Galdan near Lhasa, and was thus the first 
of the great, afterwards dalai, lamas The immediate successor of 
Gedundub, who mled from 1475 to 1541, had appointed a special 
officer styled depci to control the civil administration of the country 
To Sodnam rGyamtso the Mongol khans gave the title of Yadjra 
Dalai Lama m 1576, and this is the first use of the widely known 
title of dalai lama During the minority of the fifth (leally the 
third) dalai lama, when the Mongol king Tengir To, under the 
pretext of supporting the religion, intervened in the affairs of the 
country, the Pan-cVen Lo-sang Ch’o-kyi Gyal-ts’ang lama obtained 
the withdrawal of the invaders by the payment of a heavy war 
indemnity, and then applied for help to the first Manchu emperor 
of China, who had just ascended the throne This step enraged 
the Mongols, and caused the advance of Gushri Khan, son and 
successor of Tengir To, who invaded Tibet, dethroned ah the petty 
princes, including the king of Tsang, and, after having subjugated 
the whole of the country, made the fifth dalai lama supreme 
monarch of all Tibet, m 1645 The Chinese Government m 1653 
confirmed the dalai lama m his authority, and he paid a visit to 
the emperor at Pekmg The Mongol Khoskotes m 1706 and the 
Sun gars in 1717 interfered again m the succession of the dalai 


lama, but the Chinese army finally conquered the country m 1720, 
and the present system of government was established The events 
which have happened since that time have been recorded m the 
articles Lhasa and Ladak 

Language 1 and Literature 

Bod-skad is the general name of the language of Tibet, which Lan- 
is also occasionally called Gangs-can-gyi skad {i e “the glaciers guage 
language”) This name is specially applied to the forms m use in 
EbUs-gTsang The vernacular is called p’dl-skad or common 
language m contradistinction to the tos-slad or book language 
Besides the Bod-skad there are two chief dialects 2 m Great Tibet, — 
tbat of Khams, spoken m the three provinces of Mdo (Darrtse- 
mdo), Kham, and Gong m the east, and that of Ngan-Khorsum 
in the west Jaeschke ananged these dialects under three heads, — 

(1) western, including those of Balti and Purig, the most archaic, 
and of Ladak and Lahul ; (2) central, including those of Spiti and 
of DbIJs and gTsang , (3) Khams To the same Bhot group belong 
theCbanglo oi Bhutam or Lhopa, the language of Bhutan, of which 
we have a grammatical notice by Robinson (1849), and the Serpa 
and the Takpa, of Tawang, both of which are only known through 
the vocabularies collected by Hodgson The later Takpa forms the 
transition between the Bhot group and the Si-fan group, which in- 
cludes the Mmiak, Snngpan, Liian, and Tliochti dialects, spoken 
near the eastern borders, as well as the Horpa, spoken on a larger 
area west of the pre ceding, and much mixed with Tuikic m- 

1 The Capuchin friars who were settled m Lhasa for a quarter of a century 

from 1719 studied the language , two of them, Francisco Orazio della Penna, 
well known from his accurate description of Tibet, and Cassian di Macerata 
sent home materials which were utilized by the Augustine friar Aug Ant G eorgi 
of Rimini (1711-97) m his Alphdbetum Tibetanum (Borne, 1762, 4to), a ponderous 
and confused compilation, which may be still referred to, but with great caution 
The Tibetan characters were drawn by Della Penna, and engraved by Ant 
Fontanta m 1738 In 1820 Abel Remusat published his JRecherches sur les 
Langues Tartares, a chapter of which was devoted to Tibetan The next work 
of importance was a dictionary, intended for European students, which was 
published, with Tibetan types, at the expense of the East India Company, in 
1826 at Serampur, and edited by John MaTshman, from a MS copy made by 
Fr. Chr G Sehroeter, a missionary m Bengal, who had substituted English 
for the Italian of the original It was the unsifted result of the labours of 
an unknown Italian missionary, who had been stationed either in eastern Tibet 
or close to the frontier m Bhutan It was properly a collection of all the 
sentences he could get written by a native teacher, completed with extracts 
from the Padma tangyig, a popular senes of legends about Padma Sambhava 
Unfortunately the work was left unfinished, and unrevised, as there was no 
Tibetan scholar to correct the proofs Though richer m words than later 
dictionaries, the work cannot, for these reasons, be accepted as an authority 
on any doubtful point The grammatical notice, consisting of forty pages from 
Sehroeter, prefixed to this Dictionary of the Bhotanta, or Butan Language, hardly 
deserves mention At Calcutta in 1834 the Hungarian Alexander Csoma de 
Koros (1784-1842) brought out his Dictionary, Tibetan and English, and his 
Grammar of the Tibetan Language m English, prepared on the western frontier, 
where he had resided for several years at the monasteries of Tangla and 
Pukdal m Zanskar, and finally at Kanum m Upper Besahr, enjoying the help 
of native scholars His works are admirable so far as concerns the literary 
language (chiefly that of the Buddhist translations) At St Petersburg J J 
Schmidt published his Grauimahk der Tibetischen Sprache m 1839 and his 
Tibetisch-Deutsches Worterbuch m 1841, but neither of these works j ustified the 
great pretensions of the author, whose access to Mongolian sources had enabled 
him to ennch the results of lus labours with ascertain amount of information 
unknown to his predecessors In France, P E Foucaux published in 1847 a 
translation from the Bgya teher rol pa, the Tibetan version of the Lahta Vistara, 
and in 1858 a Grammaire Thibetame , while Ant Schiefner had begun at St 
Petersburg m 1849 bis senes of translations and researches His Tibetische 
Studien (1851-68) is a valuable collection of documents and observations In 
1861 Lepsius published his paper Veter Ghmesische und Tibetische Lautverhdltmsse, 
and since 1864 L6on Feer has brought out m Pans many translations of texts 
from Tibetan Buddhist literature In 1849 the Journal of the Asiatic Society 
of Bengal published comparative vocabularies of spoken and written Tibetan 
by Bryan H Hodgson, and grammatical notices of Tibetan (according to Csoma’ s 
grammar) and of Changio, a Tibetan dialect, by "W Robinson But it was at 
Singapore in 1852 that the general relationship of the Tibetan and the Burman, 
now admitted m comparative philology, was established foi the first time, by 
J R Logan, m tbe Journal of the Indian Archipelago Prof Max Muller, m his 
“Letter on the Classification of the Turanian Languages” of 1853, arrived in- 
dependently at a similar conclusion In 1857 the Moravian missionaries estab 
lished a station at Kyelang, district of Garza, British Lahul, m Ladak, a school, 
and a lithographic press, and it is to the labours of H A Jaeschke of this 
mission that we are indebted for the most valuable materials for the practical 
study of Tibetan From 1860 to 1867 tbat scholar made several important com- 
munications, chiefly with reference to the phonetics and the dialectical pro- 
nunciation, to the academies of Berlm and St Petersburg, and m the Journal of 
the Asiatic Society of Bengal In 1868 at Kyelang he published by lithography 
A Short Practical Grammar of the Tibetan Language, with special reference to the 
spoken dialects, and the following year a Romanized Tibetan and English Dic- 
tionary He also published m 1871-76 at Gnadau m Prussia by the same process 
a Tibetan and German dictionary Afterwards he prepared for the English. 
Governments Tibetan-English Dictionary, with special reference to the prevailing 
dialects, m 1881 DrE "Wenzel, one of his pupils, brought out in 1883 from 
his MS a Simplified Tibetan Grammar Major Tb H Lewm with the help of 
a lama compiled A Manual of Tibetan, or rather a series of colloquial phrases, 
which was brought out at Calcutta m 1S79 A portion of the New Testament 
has been translated into Tibetan As regards native philology, the most 
ancient work extant is a grammar of the Tibetan tongue, by Tonmi Samb’ota, 
the introducer of the Indian alphabet, preserved m the Bstan-hgyur (mdo 
cxxiv) This collection also contains other works of the same kind, diction- 
aries by later writers, translations of many Sanskrit works on grammar 
vocabulary, &c , and bilingual dictionaries, Sanskrit and Tibetan As separate 
publications there are several vocabularies of Chinese and Tibetan , Mongol and 
Tibetan, Chinese, Manchu, Mongol, Oelot, Tibetan, and Turkish, Tibetan, 
Sanskrit, Manchu, Mongol, and Chinese , 

2 There are without doubt many minor skad-lugs or dialects which are still 
unknown For instance, m the Pan-yul valley north of Lhasa the inhabitants 
are said to speak an indistinct skad lugs 
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gradients With, the exception of the Sokpa, a Mongol dialect, and 
ol the Gyarung, a pi e-Chinese dialect, the languages spoken m Tibet 
belong to the laige linguistic family commonly called Tibeto- 
Burman, a division of the Kuen-lun gioup, which is a part of the 
Turano-Scythian stock 

Gram- The language is more consonantal than vocalic, though much 

mar. softened m the central dialect The consonants, 30 in number, 

■winch are deemed to possess an inherent sound a, are the follow- 
ing —l a, Ic'd, ga, nga, la, Za, dja, nycc, hi , t'a, da, na, pa, p'a, ba, 
ma, tsa, is’ a, dza, na, zha, za, ’ h , ya, ra, la, sha, sa, ha,’ a , the so- 
called Sanskrit cerebrals are represented by the letters ta, t’a, da, 
na, sTia turned the other way Ya, when combined as second con- 
sonant with Tc-, j o-, in-, is written under the first letter Ra, when 
combined as second letter with L-, t-, p-, is written under the first, 
and when combined with another consonant as first letter over the 
second The vowels are a, i, u, e, o, which are not distinguished 
as long or short in writing, though they are so m the vernaculars 
m the case of woids altered by phonetic detrition Agglomeiations 
of consonants are not objectionable , and they are often met with 
as initials, giving the appearance of telescoped w ords — an appearance 
which historical etymology often confirms Many of these initial 
consonants aie silent m the softened dialects of the central provinces, 
or have been resolved into a simpler one of another character The 
language is much ruled bylaws of euphouy, which have been stnctly 
formulated by grammarians Among the initials, five, viz , g, d, b, 
m, 5 A, aie regarded as prefixes, and are called so for all purposes, 
though they belong sometimes to the stem As a lule none of 
these letters can be placed before any of the same organic class 
Post-positions, pa or ba and ma, are requned by the norm (sub- 
stantive or adjective) that is to he singled out , po or bo (masc ) 
and mo (fern ) aie used foi distinction of gender or for emphasis 
The cases of nouns are indicated by suffixes, wdnch vary their 
initials aecoidmg to the final of the nouns The pluial is denoted 
when required by adding one of seveial words of plurality When 
several words aie connected m a sentence they seldom requne more 
than one case element, and that comes last Theie are personal, 
demonstrative, interrogative, and reflexive pronouns, as well as 
an indefinite article, which is also the numeral for “ one ” The 
personal pronouns are leplaced by various terms of respect when 
speaking to oi before supenors, and there are many words besides 
which are only employed m ceremonial language The verb, which 
is pioperly a participle, has no element of person, and denotes the 
conditions of tense and mood by an external and internal inflexion, 
or the addition of auxiliary veibs and suffixes when the stem is not 
susceptible of inflexion Tbe conditions which appioximate most 
closely to our present, perfect, future, and imperative are maiked 
eithei by aspiration of the initial or by one of the five prefix con- 
sonants according to the rules of euphony, and the whole looks like 
a former system thrown into confusion and disoider by phonetic 
decay As to the internal vowel, a or sin the present tends to 
become o in the imperative, the e changing to a m the past and 
future , % and u are less liable to change A final s is also occasion- 
ally added Only a limited number of verbs aie capable of four 
changes ; some cannot assume more than three, some two, and 
many only one This deficiency is made up by the addition of 
auxiliaries or suffixes There are no numeral auxiliaries or segrega- 
tives used m counting, as in many languages of eastern Asia, 
though words expressive of a collective or mtegial aie often used 
after the tens, sometimes after a smaller number In scientific 
and astiological works, the numerals, as in Sanskrit, are expressed 
by symbolical words In the ordei of the sentence the substantive 

piecedes the adjective and the verb stands last, the object and 
the adverb precede the verb, and the genitive precedes the noun on 
which it depends An active or causal verb lequires before it the 
instrumental instead of the nominative case, which goes only before 
a neutei or intransitive verb The chief differences between the 
classical language of the Tibetan translators of the 9th century and 
the vernacular, as well as the language of native words, existed in 
vocabulary, phraseology, and grammatical structure and arose from 
the influence of the translated texts. 

Philo- The Tibetan language, m its wutten and spoken forms, has a 

logy great interest for philologists, on account of its bearing on the 

° history of the so-called monosyllabic languages of eastern Asia. Is 

the Tibetan a monosyllabic language passing to agglutination ® or 
the reverse ? The latter is the fact, as we shall see further on 
The whole question has turned upon the elucidation of the pheno- 
menon of the silent letters, generally prefixed, which differentiate 
the spelling of many words from their pronunciation, in the central 
dialect or current speech of Lhasa. As long as the sounds of this 
dialect only were known, the problem could not be fully grasped 
Remusat rather dubiously suggested, while Schmidt and Schie&er 
maintained, that the silent letters weie a device of grammarians to 
distinguish m writing words which were not distinguished in speech 
But this convenient opinion was not sufficient for a general explana- 
tion, being supported by only a few cases Among these are — (a) 
the addition of silent letters to foreign words m analogy with 
older terms of the language (e.g , the Persian tadjik was tran- 


scribed staggzig or “ tiger-leopard,” because the foreign term left 
untouched would have been meaningless for Tibetan readers) , ( b ) 
the addition for the sake of uniformity of prefixed letteis to words 
etymologically deprived of them , (c) the probable addition of letters 
by the Buddhist teacheis from India to Tibetan voids in. oidei to 
make them more similar to Sanskrit expressions (for instance, ije- 
for “kmg,” wutten in imitation of laja, though the ongmal word 
vasye ot she, as is shown by cognate languages) On the other hand, 
while phonetically the above explanation was not inconsistent 
with such cases as l Tea, dkah, bMh, bsla, ancl nga, jnga, ngag, sngags, 
Inga, iigad, and brtse, 'bxdzim, db yar, &c , wheie the italicized letteis 
aie pronounced m full and the otheis are left aside, it failed to ex- 
plain other cases, such as dgra, mgion, spyod, spy an, shang, sbiul , 
bhia, Vii, hi ad, Vnms, Vi us, &c , pronounced da, don, cod or 
swod, Zen, dang, deu, ta, t'i, tad or teh, thm, tu, &c , and many 
others, where the spoken forms are obviously the alteration by 
wear and tear of sounds oiigmally similar to the wutten foims 
Csoma de Koros, who was acquainted with the somewhat aichaic 
sounds of Ladak, was able to point to only a few letteis as silent 
But Major Cunningham, m his book on the same countiy (1854), 
held that the Tibetan writing, when first applied to the language, 
was the faithful tianseription of speech, and he gave as a proof that 
the name of the piovmee of U, wutten DbTJs, was the Debases, of 
Ptolemy Foucaux, m his Giammaire (1858), quoted a fragment 
from a native work on grammar several centuues old, m which the 
pronunciation of the supposed silent letters is caiefully described 
Smce then the problem has been disentangled , and now minor 
points only lemam to be cleared up Jaeschke devoted special at- 
tention to the dialectical sounds, and showed in several papers and 
by the comparative table prefixed to his dictionaiy that m the 
western and eastern dialects these sounds correspond more oi less 
closely to the wutten forms Thus the valuable testimony of these 

dialects may be added to the evidence furnished by foreign tran- 
scriptions of Tibetan woids, loan words in conteimmons languages, 
and woids of common descent m kindred tongues And the whole 
shows plainly that the written foims of words which are not of 
later remodelling aie really the i epresentatives of the pi omm ciation 
of the language as it was spoken at the time of the transcnption. 
The concurrence of the evidence indicated above enables us to form 
the following outline of the evolution of Tibetan In the 7 th 
century there was no diffeience between the spoken and the written 
language Soon afterwards, when the language was extended to 
the western valleys, the prefixed and most of the important con- 
sonants vanished from the spoken woids The ya-taq and ra-tag 
or y and r subscript, and the s after vowels and consonants, weie 
still m force The next change took place in the cential pro- 
vinces , the ra-tags were alteied into cerebral dentals, and the ya- 
tags became Later on the superscribed letteis and finals d and 
s disappeared, except m the east and west It was at this stage 
that the language spread in Lahul and Spiti, where the superscribed 
letters were silent, the d and g finals were hardly heaid, and as, os, 
us, weie a%, oi, m The woids introduced from Tibet into the 
border languages at that time differ gieatly from those mtioduced 
at an earlier period The other changes aie more recent and re- 
stricted to the piovmces of U and Tsang The vowel sounds ai , 
oi, u%, have become e, 5, u , and a, o, u before the finals d and n 
aie now a, o, u The mediae, have become aspuate tenues with a 
low intonation, which also maiks the words having a simple initial 
consonant , while the former aspirates and the complex initials 
simplified m speech are uttered with a high tone, oi, as the Tibetans 
say, “with a woman’s voice,” shrill and rapidly An inhabitant 
of Lhasa, for example, finds the distinction between s7i and zh, or be- 
tween s andz, not in the consonant, but m the tone, pronouncing sh 
and s with a high note and zh and z with a low one The in- 
troduction of the important compensation of tones to balance 
phonetic losses had begun several centuries befoie, as appears fiom a 
Tibetan MS (No 4 622> St Petersburg) partly published by Jaeschke 
( Monatsbei . A7md Bei l , 1867) A few instances will serve to illus- 
trate what has been said In the bilingual inscriptions, Tibetan 
and Chinese, set up at Lhasa in 822, and published by Bushell m 
1880, we remark tliat the silent letters were pronounced Tib 
spudgyal, now pugyal, is rendered suh-pot-ye in Chinese symbols , 
Tch/n, now t’%, is hieh-1% , hbrong is puh-lung , snyau, is sheh-njoh 
and su-njoh , srong is su-lun, su-lung, and si-lung These tian- 
scnptions show by their variety that they were made from the 
spoken and not from the written forms, and, considering the 
limited capacities of Chinese orthoepy, were the nearest attempt 
at rendering the Tibetan sounds Spra or spreu (a monkey), now- 
altered into deu at Lhasa, ten m Lahul, Spiti, and Tsang, is still 
more recognizable in the Gyarnng shepri, and m the following 
degenerated forms — shreu in Ladak, sireu-go m Khams and m 
cognate languages, sola m Lmfbu, saheu in Lepcha, s%ma % in 
Tabbing Naga, sibeh m Abor Mm, shibe in Sibsagar Min, sarrha m 
Eol, sara in Euri, &c, Grog-m a (ant), now altered into the spoken 
t’oma, is still tyoma m Bhutan, and, without the suffix, Tcorok m 
Gyarung, h’oro- m Sokpa, VoroTc, ValeTc m Knanti, &c Grang- po 
(cold), spoken t’ammo, is still grang- mo m Takpa, Wyain m Bur- 
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mese, &c A lespectful word for “head” is u, wntten. dbu, lvhieh 
finds its cognates m Murmi thobo, Kusunda chipi, Sibaagar Mm 
-tub, kc JBtju (bird), spoken chya, is still pye m Gyaiung Bijod 
(to speak), pionouncedjotZ, is cognate to the Burmese pyauhtso, the 
Garo Irot, Ac The word foi “cow lies” is ’yioii- m written, ruvi- 
in spoken Tibetan, and ynia m wntten Burmese , slop (to learn), 
spoken lop, is slop in Melam “Moon” is zluia in wiitten and 
dent, a m spoken language, m which -la is a suffix , the woid itself 
i& da-, cognate to the Mongol ssaia, Sokpa sat a, Gyarung t-sile 
Yayu cholo, kc The common spoken word for “head” is go, 
wiitten tnfjo, to which the Mump an viola and the Mishmi mhua 
aie related Sometimes the wntten forms correspond to double 
words which have disappeared Bor instance, gyc (eight), which 
is wntten bigyad and still spoken vrgyoul m Balti m the west and 
Kliams m the east, is gyad m Ladak, Lahul, and U. The same 
woi d does not appear elsewhere , hut w e find its two parts separately, 
such as Gurungprc, Murmip/e, Taksya phre, and Takpa gyet, SeTpa 
gye, Garo diet, &c Pda (horse) is reduced to ta m speech, hut we 
find n, rluji, loh m Sokpa, Horpa, Thochu, Hmiak, and ta, tah , 
teh, fay m Lhopa, Serpa, Murmi, Kami, Takpa, kc , both with the 
same meaning Such aie the various pieces of evidence obtained 
from an endless number of instances The cases refen ed to above 
do not, owing to the difference of the causes, yield to any explana- 
tion of this kmd And it must be admitted that there are also 
many cases, some of them caused by irregularities of writing, 
modification of spelling by decay, and by a probable use of prefixes 
still unascertained, which also resist explanation, though the 
account just given stands good whatever solution the question of 
prefixes may leceive m future. 

Lvfcera- Little is know n of the non-rehgious literatme of Tibet. The 

ture most populai and widely circulated book is called The Bundled 
Thousand Songs of the Venerable Ahlaraspa. Their author Milar- 
aspa (unless the work should be attnbuted to his disciples), often 
called Mila, was a Buddhist ascetic of the 11th century , according 
to Jaeschke, during the intervals of meditation he travelled through 
the southern part of middle Tibet as a mendicant fnar, instructing 
the people by his improvisations m poetry and song, proselytizing, 
refuting and converting heretics, and working manifold miracles 
His legends are not without wit and poetical merit. A number 
of poems written m an elevated and special style, dramatic works, 
and collections of fairy tales and fables are said to be m existence. 
A very extensive woik, the Djmng yg (Sgruns yg), regarded as the 
national epic m Kham, has been partly seen by Desgodins and 
Baber It is m prose , but the dialogue, interspeised with songs, 
is metrical, and is much more extensive than the prose framework. 
Religious discussions and philosophical dissertations alternate with 
comic episodes It includes three divisions, — the JOjiung ling, 
which describes the invasion of part of Tibet by the Djiung or 
Moso , the Bor hug, which recounts the conquest of the Hor (Turk 
tribes) by the Tibetans, and conveys much historical information 
m a tale of magic and marvel , and the Djia ling (Chinese division), 
which narrates a contest of unknown date between the Tibetans 
and the Chinese This work has apparently never been published, 
and even the manuscripts of the three divisions cannot, says Baber, 
be obtained m a complete form But every Tibetan, or at least 
every native of Kham, w ho possesses any education, is able to lecite 
or to chant passages of great length Another Tibetan epic, the 
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Gyaldt ung, praises Dagyolong, a famous warrior who subdued the 
savage men of Kham Besides these poems we find allusions to a 
sgruaq, referimg to the Yesser Khan. Dramatic works exist, as 
well as translations of Galen, also of the Bamayana m the first 
vol of the B&todts’ogs of the Bstan-hgyur For the leligious 
literature, which is considerable, see Lamaism. 

■\\Titmg was not mtioduced until the 7 th century. Motched Writing 
sticks (shuig-cht am) and knotted cords weie m current use, but 
the latter contrivance is only faintly alluded to m the Tibetan 
records, while of the other there are numerous examples. Mo 
mention is anywhere made of a liieroglyphieal wilting, but on the 
eastern frontiei the medieine-men or tomba of the Moso have a 
peculiar pictorial writing, which is known m Europe from two 
published MSS (m Journ Boy As Soc , 1885, vol xvu ) , though 
apparently now confined solely to purposes of witchcraft, it perhaps 
contains survivals of a foimei extensive system superseded by the 
alphabetic wilting introduced from India According to tradition 
— a tradition of which the details aie open to criticism — the alpha- 
bet was introduced from India by Tonmi Samb’ota, who was sent 
to India m 632 by King Srong btsan to study the Sanskrit language 
and Buddhist literature Tonmi Samb’ota introduced the so- 
called “ writing in thirty characters ” (six of which do not exist m 
Sanskrit) m two styles, — the “thick letters” or “letters with 
heads,” now commonly used m printed hooks, and the half-cmsive 
“cornered letteis,” so called from their less regular heads The 
former are traditionally said to have been derived from the Landza 
chaiacter The Landza of Nepal, however, is certainly not the 
origin of the Tibetan letter, but rather an ornamental development 
of the parent letter The close resemblance of the Tibetan char- 
acter “ with heads” to the Gupta inscriptions of Allahabad shows 
them to have been denred fiom the monumental wilting of the 
penod, and various aiguments appear to show that the other 
Tibetan letter came from the same Indian character in the style m 
which it was used in common life. The Tibetan half-cuisive was 
further developed into the more cunent “headless” chaiacteis of 
which there are several styles From the monumental writing of 
Tibet was denved, for the special use of the Mongols in the 13tli 
century, the slioit-lived writing known as Bagspa, fiom the name 
of the lama who worked it out 
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TIBULLUS, Albius (c 51-19 b c ), was the second in 
the tetrad of the elegiac poets of Rome. As we learn 
from Ovid, he was the successor of Cornelius Gallus and 
the immediate predecessor of Propertius. The informa- 
tion which we possess about him is extremely meagre 
Besides the poems themselves — that is to say, the first and 
second books — we have only a few references in later 
authors and a short Life of probable but not undoubted 
genuineness. We do not know his prsenomen , and his 
birthplace is uncertain It is, however, a plausible con- 
jecture that he came from Gabii. The year of his birth 
has been variously assigned , hut 54 b c may be taken as 
approximately correct. This would make him about twenty- 
five when he accompanied Messala on his Aquitaman cam- 
paign m 29, and thirty-five at his untimely death in 19. 
His station was that of a Roman knight, and he had 
inherited a very considerable estate But,, like Virgil, 
Horace, and Propertms, he seems to have lost the greater 
part of it in 41 amongst the confiscations which Antony 
and Octavian found expedient to satisfy the rapacity of 
their victorious soldiery Tibullus, like Propertms, seems 
to have lost his father early. He once mentions his mother I 


and sister , and, according to Ovid’s elegy upon him, they 
were alive at his death 

Tibullus’s chief friend and patron was M Valerius 
Messala Corvinus, himself an orator and poet as well as a 
statesman and commander. Messala, like Maecenas, was 
the centre of a literary circle m Rome , but the bond be- 
tween its members was that of literature alone. They 
stood in no relations to the court, and the name of 
Augustus is never once to be found in the writings of 
Tibullus. It was doubtless this community of taste which 
gained the young poet the friendly notice of Messala, who 
offered him an honourable position on his private staff 
when he was despatched at the end of 30 by Augustus to 
quell the Aquitaman revolt. Tibullus distinguished him- 
self in the campaign and was decorated for his services 
But this did not rouse m him any military ardour. His 
tastes lay in quite other directions , and he always speaks 
of war with horror and dislike. At the end of the war 
m 29 Tibullus returned to Rome, and thenceforward his 
life seems to have been divided between Rome and his 
country estate, though his own preferences were altogether 
for the country life. Soon after his return he made the 
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acquaintance of Ins first love, Delia Tins is wliat lie 
calls lier m 3ns poems , but we learn from Apuleius that 
her real name was Plama Deha seems to have been a 
woman of middle station It is impossible to give an 
exact account of the intimacy The poems which refer to 
her are arranged m no chronological order She appears 
now as single, now as married , but we do not hear any- 
thing either of her marriage or of her husband’s death 
It is clear, however, that it was the absence of her hus- 
band on military service m Cilicia which gave Tibullus the 
opportunity of making or renewing the acquaintance It 
was not dropped when he returned, probably with Messala 
in 27 It was not a difficult task to deceive the simple 
soldier , and Delia was an apt pupil m the school of de- 
ception, — too apt, as Tibullus saw with dismay when he 
found that he was not the only lover His entreaties and 
appeals were of no avail • and after the first book we hear 
no more of Delia It was during the earlier period of this 
attachment and probably in the spring of 28 that, yielding 
to his friend’s earnest and repeated requests, Tibullus left 
Delia to accompany Messala on a mission to Asia He 
fell ill, however, and could not get farther than Corcyra 
In the second book the place of Delia is taken by Hemesis, 
which is also a fictitious name Hemesis (like the Cynthia 
of Propertius) was a courtesan of the higher class , and she 
had other admirers besides Tibullus He complains bitterly 
of his bondage, and of her rapacity and hardheartedness 
In spite of all, however, she seems to have retained her 
hold on him until his death Tibullus died prematurely, 
probably m 19, and almost immediately after Virgil, m 
order, as their contemporary Domitius Marsus pathetically 
puts it, 

“ That none might sing of gentle love m elegy’s sad lay, 

Or gallant maicli of loyal war on epic feet essay ” 

The character of Tibnllus is reflected in his poems Though not 
an admirable it is certainly an amiable one He was a man of 
generous impulses and a gentle unselfish disposition He was loyal 
to his friends to the verge of self-sacnfiee, as is shown by his leaving 
Delia to accompany Messala to Asia, and constant to his mistresses 
with a constancy but ill deserved His tenderness towaids them is 
enhanced by a refinement and delicacy of feeling which are very 
lare amongst the ancients Horace and the rest taunt the cruel 
fair with the retribution that is coming with the years, when they 
will exult over the decay of the once imperious beauty If Tibullus 
refers to such a fate, lie does it by way of warning and not m any 
petty spirit of triumph or revenge Cruelly though he may have 
been treated by his love, he does not invoke curses upon her head 
He goes to her little sister’s grave, hung so often with his garlands 
and wet with his tears, and bemoans his fate to the dumb ashes 
there Tibullus lias no leanings to an active life his ideal is a 
quiet retirement m the country with the loved one at his side He 
has no ambition and not even the poet’s yearning for immortality 
His muse may go packing if it cannot propitiate the fair As 
Tibullus loved the country life, its round of simple duties and 
innocent recreations, so he clung to its faiths, and m an age of ciude 
materialism and the grossest supeistition he was religious m the 
old Roman way A simple, gentle, affectionate nature such as his 
could not fail to win esteem , and his early death caused deep regret 
in Rome Tibullus was remarkable, his biographer tells us, foi lus 
good looks and the care that he bestowed upon his peison As a 
poet he reminds us m many respects of the English Collins His 
clear, finished, and yet unaffected style made him a great favounte 
with his countrymen and placed him, m the judgment of Quin- 
tilian, at the head of their elegiac writers And certainly within 
his own range he has no Roman rival For natural grace and 
tenderness, foi exquisiteness of feeling and expression, he stands 
alone He has far fewer faults than Propertius, and m paiticular 
he never overloads his lines with Alexandnan learning But, for 
all that, his lange is limited , and m power and compass of ima- 
gination, m vigour and originality of conception, in richness and 
variety of poetical treatment, he is much his inferior The same 
differences are perceptible m the way the two poets handle their 
metre Tibullus is smoother and more musical but liable to be- 
come monotonous , Propertius, with occasional harshnesses, is more 
vigorous and varied It need only be added that in many of 
Tibullus’s poems a symmetrical composition is obvious, although 
the symmetry must never be reduced to a fixed and unelastie scheme 
It is probable that we have lost some of the genuine poems of 
Tibullus On the other hand, much has come down to us under 
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his name which must certainly be assigned to others Only the 
fiist and second books of the usual order, or about 1240 vei&es, can 
claim his authorship The first book consists of poems written at 
\anous times between 30 and 26 It was piobably published about 
25 or 24 The second book seems to have been a jjo&thumouE, publi- 
cation It is very short, containing only 428 verses, and is evi- 
dently incomplete In both hooks occur poems which give evidence 
of internal disorder , but scholars cannot agree upon the remedies 
to be applied 

The thiid hook, which contains 290 verses, is by a much mfenor 
hand. The writer calls himself Lygdamus and the fan that he 
smgs of Nesera He was bora m the same year as Ovid, m the 
consulship of Hirtius and Pansa ; but there is nothing Ovidian 
about his work He has very little poetical power, and his style 
is meagie and jejune He has a good many reminiscences and imi- 
tations of Tibullus and Propeitius , and they are not always happy. 
The sepaiation of the fourth book fiom the thud has no ancient 
authonty They foim one m the best MSS , and are quoted as one 
in the anthologies of the Middle Ages The division dates fiom 
the revival of lettexs, and is due to the Italian scholars of the 15th 
century. The fourth book consists of poems of very diffeicnt 
quality The first is a composition m 211 hexameteis on the 
achievements of Messala , and very poor stuff it is The authoi is 
unknown ; but he was certainly not Tibullus The poem itself was 
written m 31, the year of Mes&ala’s consulship The next eleven 
poems relate to the loves of Sulpicia and Cermthus Sulpieia was 
a Roman lady of high station and the daughter of Yalena, Messala’s 
sistei She had fallen violently in love with Cermthus, about 
whom we know nothing but what the poet tells us , and he soon 
reciprocated hei feelings The Sulpicia elegies divide into tw T o 
groups The first comprises iv 2-6, containing ninety-four lines, 
m which the theme of the attachment is w orkea up into four grace- 
ful poems composed for Sulpicia and Cennthus alternately The 
second, iv. 8-12 (to which seven should be added), consists of 
Sulpicia’s own letters They are very short, only forty lines m all , 
but they have a quite unique interest as being the only love poems 
by a Roman woman that have escaped the ravages of time Then 
frank and passionate outpourings remind us of Catullus The 
style and metrical handling betray the novice in poetical writing ; 
and the Latmity is “feminine” The thirteenth poem (twenty- 
foui lines) claims to he by Tibullus , but it is a miserable forgery 
It is little more than a cento from Tibullus and Propertius The 
fouiteenth is a little epigram of foui lines There is nothing to 
detei mine its authoiship Last of all comes the epigram of Domitius 
Maisus already refened to To sum up the third and fouith 
books appear m the oldest tradition as a single book , if separated, 
they would contain only 290 and 373 lines respectively, as against 
812 of the first book and 428 of the incomplete second , and they 
comprise pieces by different authoi s and m very different styles, 
none of which can be assigned to Tibullus with any eeitamty The 
natural conclusion of this is that we have here a collection of 
scattered compositions i elating to Messala and the members of Ins 
encle which has been added as an appendix to the genuine lelics of 
Tibullus "When tins collection was made cannot be exactly do- 
teimxned , but it w r as eeitamly not till aftei the death of Tibullus, 
and piobably not till after Messala's Besides the foiegoing, two 
pieces m the collection called Pnapea have been attributed to 
Tibullus , but there is very little external and no internal evidence 
of his authoiship The text of Tibullus is, on the whole, bettei 
preseived than that of Catullus, aud still more so than that of 
Piopertius But it still contains many corruptions and seveial 
lactmse, besides the disarrangements already xefeired to 

The value of the short Vita, Tibulh, which is found at the end 
of the Ambrosian and Yatican, also of mfenor, MSS , has been 
much discussed E Baelneus maintains that it is genuine, and 
possibly an abstiact fiom the book of Suetonius, De Poetts , — a con- 
jecture suppoited by the fact that even in so short a piece of writing 
more than one Suetoman phrase occuis (Baehi , Tibulhscke Platt , 
p 4 sq ), — while Schulze ( Ztschv f d Gymnasialwesen, Berlin, xxxu 
658) regards it as a meie rtfacimento of Horace, JSp , i 4, and 
vanous passages in Tibullus E Hiller (Rhem Mus , xvm 350) 
thinks it genuine, but assigns it to the late classical period, — a 
view quite consistent with an ultimate Suetoman origin It is as 
follows — “Albius Tibullus, eques R e G-abns [Baehrens’s ingeni- 
ous conjecture for the MS eques r eg alts, R being the customary 
abbreviation for JRomarms], msignis forma cultuque eorpons observa- 
bilis, ante alios Corvmum Messalam ob Ingemum [so Baehr , MSS 
onginem, others oratorewi] dilexit, cuius et eontubernalis Aquitamco 
hello militanbus doms donatus est Hie multorum radieio prmeipem 
inter elegiographos optmet locum Epistulse quoque eius, quam- 
quam breves, omm.no utiles suut [so the MSS. ; Baehrens reads 
subtitles The letters referred to are Sulpicia’s] Obut adulescens, 
ut indicat epigramma superscnptum ” {% e , the one ascribed to 
Domitius Marsus These words seem to be a later addition to the 
Jjife) — Another moot question of some importance is whether our 
poet should be identified with the Albius of Horace [Od , 1 33 ; 
Eptst , i 4), as is done by the commentator Porphyno (200-250 
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v i) ) in his Scholia In tlie former passage Horace tells Albius to 
moderate his grief at the cruelty ot Glyceia, nor to descant in 
piteous elegies on hei broken faith and the x lctoiy of a. younger 
uval It is clear that Glycera cannot he Kemesis , for it is a 
pseudonym, as the context shows, and Horace would, of course, 
hare used the same pseudonym as Tibullus If, on the other 
hand, Hemesis weie a real name, Horace had no occasion to use 
a pseudonym It is possible that Tibullus had another mistress, 
Glyceia, ot whom we know nothing fuither, and that the miser abiles 
eleyi have perished , hilt this is a mere supposition The Aibius of 
the epistle has an estate at Pedum, where Horace conjectures he 
may be musing or wilting He is handsome, rich, and knows how 
to enjoy life He is wise and has the gift of speech, popularity, 
reputation, and good health dbunde , — an enviable list of attributes, 
but ceitamly one which does not agiee very well with what we 
know fiom elsewhere of Tibullus The theory, then, that these 
passages refei to Albius Tibullus must be pronounced, with Baehiens, 
unproven , and the forma of Horace’s Albius must not be used, as 
Schulze uses it, to subvert the credit of the msigms forma of the 
Life — Ovul, Trist , iv 10, 53 sq , ,l! successor fuit hie [Tibullus] 
tibi, Galle, Piopertms llh, quartus ab his sene tampons ipse fin ” 
In the piecedmg couplet he had said, “ Yergilium yidi tantum nee 
arnara Tibullo tempus amicitue fata dedere me® ” Ovid, who was 
bom m 43, would be only twenty-four at Tibullus’s death if it 
occurred m 19 — The loss of Tibullus’s landed property is attested 
by himself (l 1, 19 sq ), “Vos quoque felicis quondam, nunc 
pauperis agn custodes, fertis munera vestra, Lares Tunc vitula 
umumeioa lustiabat caesa mvencos , nunc agna exigui est hostia 
paiva soli” (comp 41, 42) Its cause is only an inference, though 
a very piobable one That he was allowed to retain a portion of 
his estate with the family mansion is clear from n 4, 53, “ Quin 
etiam sedes mbeat si vendere avitas, ite sub unpenuni sub titulum- 
que, Lares ” Compaie the passages quoted above and i 1, 77, 78 — 
Messala composed epigrams (Plin , Ep , v 3) and bucohc poems 
(comp the pseudo- Virgilian Catalepton, ii ) , but he was more con- 
spicuous as a patron than as a poet On his circle and that of 
Maecenas, see Teuffel, Gesch der romisehen Litcratur , 4th ed , p 
431 (vol i p 389 of the Eng transl ) Other members of the circle 
were Messala’s brother, Pedius Publicola, JEmilras Macer (probably 
the Maeer addressed m u 6), Valgius Rufus, Lygdamus, Sulpicia, 
and others, and even Ovid to a certain extent (Ov , Punt , i 7, 28 
sq , Tnst , iv 4, 27 sq ) Tibullus was Messala’s contubei nahs in 
the Aquitanian war ( Vita Tib and Tib , i 7, 9 sq , a poem com- 
posed ior Messala’s triumph) It should be stated that the date of 
the Aquitanian campaign is still undetermined. It has been 
assmneu to 30, 29, and 23 He received nnlitai ta dona ( Vita) , 
Baehrens unkindly suggests it was foi purely poetical sex vices (Tib 
PI , p 15) Tibullus’s dislike of wai is always coming to the surface 
(e g , l 3 , i 10), and so also his love of quiet and retirement (l 1 , 
n 1 , 3, 1 sq ) — Apuleius (Apol , 10), “aecusent Tibullum . . quod 
ei sit Plama in ammo, Delia m versu ” , this is the most probable 
foim of the name, Delia (Srjko s) being a translation of Plama As 
regaids her station, it should be noticed that she was not entitled 
to wear the stola, the dress of Roman matrons (i. 6, 68). Her husband 
is mentioned as absent (l 2, 67 sq ). She eludes the custodes placed 
over her (i 2, 15, and 6, 7) Tibullus’s suit was favoured by Delia’s 
mothei , of whom he speaks in very affectionate terms (i. 6, 57 sq.) 
For Tibullus’s illness at Gorcyia, see 1 3, 1 sq., 55 sq. The fifth 
elegy was written dm mg estrangement (discidium) and the sixth 
after the return of the husband and during Delia’s double infidelity 
On the difficulty of “haimomzing” the Delia elegies, see F Li"' 
(m Kiessling and Wilamowitz-Mollendorfs Philol Uhters , u pp 
19-23), who is, however, too sceptical Any other attachments that 
Tibullus formed (such as the supposed one foi Glycera) must have 
fallen between the end of the Delia and the beginning of the 
Nemesis connexion — Ovid, writing at the time of Tibullus’s death 
(Am , m 9, 31), says — “ Sic Nemesis longum, sic Delia, nomen habe- 
bunt, alteia cm a xecens, altera pnmus amor ” Nemesis is the sub- 
ject of book n 3, 4, 6 The mention of a letia (n 6) settles hei 
position The connexion had lasted a year when n 5 was written 
(see ver 109) It is woith noticing that Martial selects Nemesis as 
the souice of Tibullus’s reputation, ‘‘fama est arguti Nemesis lasciva 
Tibulh ” (Epigr , vm 73, 7), compare xiv 193, “ ussit amatoiem 
Nemesis lasciva Tibullum, in tota mvit quern nihil esse domo,” 
where, howevei, the second line is taken fiom one of the Delia 
elegies Ovid, Amores , in 9, 58, “me temut monens deficiente 
manu ” The point of this can only be seen by reference to Tib , i 3, 
60, where Deha is addressed, “ te teneam monens deficiente manu ” 
— The epigram of Domitius Marsus oil his death is as follows “ Te 
quoque, vergilio comitem, non acqua, Tibulle, Morsmvenem campos 
misit ad Elysios, ne foret aut elegis molies qm fieret amores aut 
oaneret forti regia bella pede ” — Tibullus condemns the rough 
handling which the inamorata often suffered fiom her Homan lovex, 
e g , i. 10, 59-60 — “A 1 lapis est fenumque, suam qmcumque puellam , 
verberat , eeaelo denpitille deos.” The tenderness of the passage 
paraphrased above (n 6, 41) is perhaps unmatched in ancient poetry * 
“desrao, ne dominse luetus renoventur acerbi. Non ego sum tanti 1 
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ploret ut ilia semel.” — His love for a rustic life and lustic woislup 
appears throughout whole poems, as m l 1 and n 1, 2 Of Ins 
poetry he says (n 4, 19), “Ad dommam faciles aditus per carmina 
qusero , ite procul, Musse, si nihil ista valent” — Specimens of 
Tibullus at his best may be found in l 1, 3, 89-94 ; 5, 19-36 , 9, 
45-68 , u 6 Quintilian sa\s (List, x 1, 93), “Elegia quoque 
Graeeos provocamus, cuius milu teisus atque elegans maxime videtur 
auetor Tibullus , sunt qui Propertium mahnt , Ovidius utroque las- 
civior sicut dunor Gallus ” — Ovid (Am , l c ) well calls him eultus. 
Martial argutus , “fine-toned ” A short but not inadequate account 
of Tibullus’s prosody is given by L Mueller in his introduction 
to Tibullus ( Catullus , Tibullus , unci Propertius , Leipsie, 18S0) 
Catullus and Tibullus lengthen a short vowel before sp and fr , 
Propertius always keeps it short in similar conjunctions, even 
wlieie s is followed by two consonants, as m striges. Catullus, 
and m three cases Tibullus, allow a trisyllabic verb to close the 
pentameter Piopertius never permits himself this liberty, al- 
though m his eailier poems he has as many trisyllabic endings as 
Tibullus — The chronology of the first book is discussed amongst 
otheis by Baebrens ( Tib Bl , pp 12-24) But the data do not 
admit m all eases of his precise determinations Baehrens and 
Hiller ( Hermes , xvm 353) agiee that the second book was post- 
humous If it had been known to Ond when he wiote his elegy 
on the poet’s death, it seems certain that he would have quoted 
from it Hiller assigns 2 B c. as an mfenor limit, by which time 
Ov , Ars Am , m 3, 535 sq , must have been written Amongst 
the “disarranged poems” are l 1, 4, 6 and ii 3, 5 Proposed re- 
arrangements of them may be found m Hillei’s Tibullus (1885) 
Chansius (pp 66 and 105) quotes pait of a hexameter which is not 
found m the extant poems of Tibullus 

The Tibullian authorship of book in has long ago been sui- 
rendeied by scholars Its latest defendexs have been Fuss (Be 
Elccjg Libia quest Lygclami esse putant, Munstei, 1867) and the 
English translator, J Cranstoun It has been suggested that 
Lygdamus (Xtf-y&os-, white maible) is a Grecizmg of Albius, some 
relation of Tibullus (compare Hillei, Hermes, xvm 353, n 2) , 
and this is possible Giuppe’s long-exploded theory that Ovnl 
w T as the author has been recently revived by J Kleeman (Be Libn 
III Carmimbus quse. Tibulh Nomine circumferuntur, Stiasburg, 
1876) Considerable difficulty is caused by in 5, 15-20, which 
contains agieements with tlnee passages of Ovid, Ais Am, , n 6G9 
sq , Tr , iv 10, 6 “cum cecidit fato consul uterque pan” 
(Lygdamus and Ovid using woid for woid the same expression foi 
the year of then bnth, the consulship of Hirtius and Pansa) , and 
Am , xi 14, 23 sq , which are much too close to be accidental, and 
in which the theory that Ovid was the imitator is excluded by the 
fact that the lines are much more appiopnate to their suuoundings 
m Ovid than in Lygdamus In consequence Baehiens ( Tib 2)1 , 
40) regards the poem as written after 13 a.d , the date of the 
Tustia, while Hulei (l e , p 359) regaids the lines as a later addi- 
tion by Lygdamus himself In either ease it would be published 
after 13 The hue quoted above may have obtained proveibirtl 
cunency before either of the passages was written, as the death of 
both consuls m one year would have zmpiessed the Roman imagina- 
tion as powerfully as the coincident deaths of Adams and Jefferson 
did the American In that case no part of book m. need be latei 
than the Christian eia For Lygdamus’ s imitations of Tibullus, 
see Gruppe, Die romische Elcgie, i. 112 sq There are resemblances 
between, the pseudo-Tibullus and the Catalepton (Baehr , op cit , p 
52) — The view of Baehrens (Tib Platt, 49) and otheis that m 
and iv originally formed one book may now be considered estab- 
lished, m spite of Birt’s objections (Das cmtike Buchwesen, 426 sq ) ; 
and Hiller m his edition punts them as one They were published 
some time aftei book u , probably after the death of Messala (Baeh- 
rens, op cit , 48, adds, “and of his son Mes&alinus ’) Further 
determination of the date is impossible We do not know when 
they were added to the genuine poems of Tibullus , but it was piob- 
ably before the Life was written — Most scholars since Laehmann 
(Kl Schr , n 149) have condemned the “Panegync on Messala ” 
It is an inflated and at the same time tasteless declamation, entirely 
devoid of poetical ment The language is often absmdly exagger- 
ated, e.g , 190 sq. The author himself seems to be conscious of 
his own deficiencies (1 sq , 177 sq ) Ail that we know about him 
is that he, like so many of his contemporaries, had been reduced 
to poverty by the loss of his estates (181 sq ) The date is fixed 
by 121 sq — Sulpicia was the daughter of Servius Sulpicius (iv 10, 
4), and she seems to have been under the tutelage of Messala (cf 
14, 5-8), her uncle by mairiage (Hanpt, Hermes, iv 33 sq ) Cerm- 
thus is a real name He was probably a Greek (Baehr , p 41 and 
note) He is not to be identified with the Cornutus addressed m 
Tib ,11 2, 3 Gruppe (op at , 27) and Teuffel (Studien, 367) attri- 
bute iv. 2-6 to Tibullus lnmself , but the style is different, and it 
is best to answer the question as Baehiens does (p 46) with a non 
liquet For Sulpicia’s style and its feminine Latmity, compaie 
Gruppe (op cit , i 49 sq ) — The direct ascription of iv 13 (veise 
13 — “ nunc licet e caelo mittatur arnica Tibullo ”) to Tibullus prob- 
ably led to its being included in tbe collection. Later on, it and 
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the epigram togethei caused the addition of the pseudo-Tibulljana 
to the genuine works Although not suspected till lecently, it is 
unquestionably spuiious , see the elimination by Postgate ( Jovni 
of Plul , ix 280 sq ) — The authorship of the two Piiapea, (one an 
epigram and the othei a longer piece m iambics) is discussed bj 
Hiller (He) vies, xvm 343-9) His conclusions are that, as regaids 
the iambics, the theory that Tibullus w as its author, though fiom 
the natuie of the case it does not admit of complete disproof, rests 
upon the slightest oi foundations, and, as regards the epigram, that 
the hypothesis of a Tibullian authoiship is quite inadmissible 
The text of Tibullus is in a much better condition than it was in Lachmann’s 
time, thanks to the recent disco\ ery of new MfeS by E Baehrens Of these 
the Ambrosianus (A), of date about 1374, and the Vatieanus (V), end of the 14th 
or beginning of the 15th century, agree so closely that thej can he referred to 
an original extant in the early part of the 12th or 13th century but long since 
lost A third is the Guelferbj tanus (G), written m Lombard, characters, but 
on parchment of the beginning of the 15th century Baehrens, who attaches 
great impoitance to the original readings of this codex, considers it a faithful 
copy of a 10th or 11th century MS Besides these we have a number of extracts 
from Tibullus m the Flonlegvwm Parvsmum, an anthology from various Latin 
writers which probably dates back to the 11th century, and which we ha\ e 
from two MSS at Paris (7647 and 17903) , see Meyncke, Jlhein Mits , xxv. 309 
sq Baehrens considers that these excerpta Pansma and G are closely con- 
nected, and that their original and that of A and V were both descended from 
a more ancient MS , which he calls O, hut which was still full of corruptions 
The so called Excerpta, Frismgensia, preserved m an 11th-century MS (now at 
Munich), but unfortunately very few m number, are exti acted from a much 
better MS than O Still better was the Fragmentum. Cutaciarvum, which we 
know only from Seahger’s collation (in the library at Leyden), and winch is 
to be carefully distinguished fiom the codex Cuiacianus, a late MS containing 
Catullus, Tibullus, and Piopertius, and still extant It only contained fiom 
in 4, 65 to the end The codices which Laehmann used are later than all the 
foregoing and full of mteipolations Baehrens’s estimate of the MS authorities 
for Tibullus has not been accepted m all its details In particular lus high 
estimate of G has been disputed by Leo, op cti , p 3 , Rotlistem, Be TibiUh 
Codicibus, p 67 sq (who also endeavours to raise Laclimann’s MSS to an inde- 
pendent position again) , and others R Leonhard, in a careful disserta- 
tion, Be Codicibus Tibulliams Capita Tria (Munich, 1SS2), agrees with Baehrens 
m the mam, though his pedigree of the MSS (p 53) is more elaborate 
Editions — The hrst two editions of Tibullus and the pseudo-Tibulhana are 
that with Catullus, Propertius, and the Silvie of Statius by Vrndebn de Spira 
(Venice, 1472) and one of Tibullus sepaiately by Florentius de Argentina, prob- 
ably printed m the same year Compare Huschke, Tibullus, Praef , vi sq, 
xxm sq Amongst others we may mention those by Scaliger (with. Catullus 
and Propei'tius, Paris, 1577, 1582, <Ssc ), Broukhuys (Amsteidam, 1708), Vulpius 
(Padua, 1749), Heyne (Leipsic, 1817, 4tli ed by Wunderlich , with supplement 
by Bissen, 1819), Huschke (Leipsic, 1S19, 2 vols ), Laehmann (Berlin, 1829, 
the hrst critical edition), Dissen (Gottingen, 1S35) The most important edition 
with critical apparatus is that of E Baehrens (Leipsic, 1878) The most recent 
edition, with cntvcal introduction and index, is E Hiller’s (Leipsic, lSb5) 
Recent texts aie those of L Mueller (Leipsic, 1SS0, also with Catullus and 
Propertius) and Haupt-Vahlen (Leipsic, 188o) There is no good recent comment- 
ary on Tibullus , we lia\ e to fall back on Heyne and Dissen That by B Eabiicius 
(Berlin, 1881) does not even comprise all the poems Some contributions 
are made to the subject m P Leo’s paper m Kiessling’s and Wilamowitz- 
Moellendorfs Phildl Enters , n p 3 sq , and by J Valilen m the Monat&benchte 
of the Berlin Academy, 1878, pp 343-356 For fuller bibliographies, see Engel- 
mann’s Bibliotheca Scriptomim Latinorum. (ed Preuss, 1S82) and J E B 
Mayor’s Bibliographical Clue to Latin Literature (1875) For the older editions, 
see the pieface to Huschke’s There is an excellent account of Tibullus m W 
S Teuffel’s Gesch d romisch Literatnr (4th ed , L Scliwabe, 1S82) Those 
in the Eng ti and Pauly’s Iteal-Encyklopadie are antiquated. The following 
translations into English verse are known, — hy Dart (London, 1720), Grainger 
(London, 1739, 2 vols , with Latm text and notes, subsequently reprinted), 
Cranstoun (Edinburgh and London, 1872) An Essay towards a Few Edition of 
the Elegies of Tibullus, with a Translation, and Notes (London, 1792), merely con- 
tains l 1 and 7, 29-48 Sir C A Elton, Specimens of the Classic Poets (London, 
1814, vol xu 141-171) contains i 1 , n 4 , in 2 4 , 6, 33 to end , iv 2, 3 To 
these should probably be added Tibullus, with other Translations from Ovid , 
Horace, &a , by Richard Wluffin, London, 1829 Cranstoun’s is the only com- 
plete version of merit , hut it is far mfenoi to the translations by Elton, from 
whom Cranstoun seems sometimes to have borrowed (J P P ) 

TIBUR. See Tivoli. 

TIG DOULOUREUX. See Neuralgia 
TICINO, or Tessin, a canton of Switzerland, ranking 
as eighteenth m the Confederation, consists of the upper 
basin of the river from which it takes its name, — the Val 
Leventma, with the tributary valleys of Blegno and Maggia 
— and farther south takes m the districts of Lugano and 
Mendnsio between Lakes Maggiore and Como Its total 
area is 1088 2 square miles, which is exceeded by only four 
other Swiss cantons, — Graubunden (Grisons), Bern,Yalais, 
and Vaud Of this 720 8 square miles are classed as pro- 
ductive, including 215 3 square miles covered by forests 
and 33 8 by vines j of the unproductive portion 24 3 
square miles are occupied hy lakes (most of that of 
Lugano belonging to the canton) and 13 1 by glaciers. 
The highest points m the canton are the Basodine (10,749 
feet) m the north-west and the Yalrhem (11,148 feet) m 
the north-east corners. In 1880 the population was 
130,777 (the females exceeding the males by 10,000, 
doubtless owing to the emigration of the latter), being 
an increase of 11,158 on that of 1870, the increase was 
particularly marked iu the Yal Leventma and is due to 
the influence of the St Gotthard Railway, which traverses 


the entire canton Of this population 129,409 speak 
Italian , 342 of the remainder foim the German-speaking 
hamlet of Bosco or Gunn m the Yal Cavema (m noith- 
west), a colony from the neighbouring valley of Formazza 
or Pommat, which is politically Italian In religion 
130,017 are Roman Catholics Until 1859 Ticino wfs 
partly (Yal Leventma, Yal Blegno, and the Riviera) m the 
metropolitan diocese of Milan, chiefly m that of Como, and 
is still practically (though not legally) administered by 
these two bishops, — all attempts made hitherto to incor- 
porate them with the see of Chur or to secure the erection 
of a special see for them having failed. The chief towns 
are Lugano (6129 inhabitants), Airolo (3674), Mendnsio 
(2749), Locarno (2645), and Bellmzona (2436). Formerly 
Lugano, Locarno, and Bellmzona were the capital hy turns 
of six years each, but since 1881 the seat of government 
has been permanently fixed at Bellmzona. Ticino stands 
m a comparatively low position as regards moral, educa- 
tional, agricultural, and commercial matteis. It has pro- 
duced a number of sculptors, painters, and architects 
Many of the men migrate during the summer m search of 
woik as picture-dealers, waiters m cafes, chimney-sweeps, 
and especially as masons, plasterers, labourers, and navvies 
A large quantity of fruit is grown , the chief articles ex- 
ported are cattle, hay, fish, chestnuts, and earthenware 
In manners, customs, and general character the inhabitants 
strongly resemble their Italian neighbours 

The canton is made up of all the permanent conquests (with one 
oi two trifling exceptions) made hy different members of the Swiss 
League south of the mam chain of the Alps From an histoncal 
point of view Italian Switzerland falls into tbiee groups* — (1) 
Yal Leventma, conqueied by Un m 1440 (previously held from 
1403 to 1426) , (2) Bellmzona, the Riviera, and Yal Blegno (held 
fiom 1419 to 1426), won on 1500 from the duke of Milan hy men 
from Un, Schwyz, and Nidwald, and confirmed hy Louis XII of 
France in 1503 , (3) Locarno, Yal Maggia, Lugano, and Mendnsio, 
seized m 1512 hy the Confederates when fighting for the Holy 
League against France, ruled by the twelve members then nr the 
League, and confirmed by Francrs I rn the treaty of 1516 These 
districts were governed by bailiffs holding office two years and 
purchasing it from the members of the League , each member of 
group 3 sent annually an envoy, w’ho conjointly constituted the 
supieme appeal in all matteis This government was veryhaisli 
and is one ot the daikest pages m Swiss histoiy Yet only one open 
revolt is recoided — that of the Leventma against ITn in 1755 In 
1798 the people were distiacted hy the Swiss and “Cisalpine re- 
public” parties, but sided with the Swiss On being fieed from 
then hated masteis, they weie formed into two cantons of the 
Helvetic republic — Bellmzona (=1 and 2 above) and Lugano ( = 3). 
In 1803 all these distucts weie formed into one canton — Ticino — 
which became a full member of the Swiss Confederation Fiom 
1810 to 1813 it was occupied hy the troops of Napoleon. The 
loads over the Bernardino (1819-23) and the St Gotthaid (1820-30) 
weie made undei the constitution of 1814 But many of the old 
tioubles leappeaied and were only done away with hy the consti- 
tution of 23d July 1830, which (with subsequent modifications) 
prevails at the present time A legislative assembly (11 2 members) 
chosen, by duect election and an executive (5 members) chosen hy 
the legislature are its principal featuies The “optional referen- 
dum.” (permitting the submission of any law to a popular vote if 
asked for by a certain numbei of citizens) was adopted iu 1883. In 
1848, on leligious grounds and owing to feais as to customs duties, 
the canton voted in the mmonty against the Fedeial constitution 
of that year ; hut m 1874, though the people voted against the re- 
vised constitution, the legislature adopted it, and the canton was 
counted as one ot the majority Since 1830 the local history of the 
canton has been, veiy disturbed owing to the fact that, though 
Roman Catholicism is the state religion, and all the population aie 
Roman Catholic (the few Piotestants having been expelled fiom 
Locarno m 1555), they are divided between the Radical and Ultia- 
montane parties Smce 1876 the intervention of Federal troops 
(already known in 1870) has been quite common m consequence 
of conflicts of the local authorities inter se, or against the Federal 
assembly 

See Her Kanton Tessin, by Stefano Franscuu (St Gall, 1S35) 

TICK See Mite. 

TICKELL, Thomas (1686-1740), English man of letters, 
the son of a clergyman, was born at Bndekirk, near Car- 
lisle, in 1686 After a good preliminary education be 
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•went to Queen’s College, Oxford, where in 170S he took j 
Ins degree, and of which college he was two years later j 
elected fellow He did not take oiders, but by a dispensa- ! 
tion from the crown was allowed to retain his fellowship 
until his marriage m 1726 As a poet Tickell displayed 
very mediocre qualities His success m literature, as m 
life, was mainly due to the fuendship and patronage of 
Addison, who procured for him (1717) the under-secretary- 
ship of state, to the chagrin of Steele, who thenceforth bore 
Tickell no good will During the peace negotiations with 
France Tickell published the Prospect of Peace , which was 
well spoken of m the Spectator and reached a sixth edition. 
In 1717 he brought out a translation of the first hook of 
the Iliad contemporaneously with Pope’s version. Ken- 
sington Gardens , his longest poem, which appeared m 1722, 
is inflated and pedantic, and was doomed to oblivion from 
its birth. Dr Johnson’s criticism of it gives it its dne meed 
of praise and blame The most popular of Tiekell’s poeti- 
cal writings was the ballad of “ Colin and Lucy,” which 
will bear comparison with some of the ballad poems of 
Wordsworth. "Whether from fear of Pope’s rivalry or from 
unbiassed choice, Tickell abandoned the translation of the 
had and set about rendering the Odyssey and Lucan into 
English In 1725 he was appointed secretary to the lords 
justices of Ireland, — a post which he retained until his 
death, which took place at Bath on 23d April 1740 
Tickell rose once above the level of mediocrity, when he 
wrote his elegy addressed to the earl of Warwick on the 
death of Addison Posterity has endorsed Dr Johnson’s 
affirmation that this elegy is equal in sublimity and ele- 
gance to any funeral poem which had theretofore appeared, 
— and this notwithstanding Steele’s caustic disparagement, 
that it was only “prose m rhyme ” Tickell also contributed 
to the Spectator and the Guardian. 

See “ T Tickell,” m Johnson’s Lucs of the Poets , the Spectator , 
Anderson’s English Poets , Ward’s English Poets 

TIOKHOR, Georg-e (1791-1871), historian of Spanish 
literature, was born at Boston (Mass ), on 1st August 1791 
He received his early education from his father, Elisha 
Ticknor, who, though at that time m business, had been 
principal of the local Franklin public school and was the 
originator both of the system of free primary schools in 
Boston and of the first Hew England savings-bank He 
studied at Dartmouth College from 1805 to 1807, and on 
leaving it was placed for nearly three years under Dr 
Gardiner, a pupil of Dr Parr. In the autumn of 1810 
Ticknor entered the office of a leading Massachusetts 
lawyer, and, though his studies appear to have been liter- 
ary rather than legal, he was admitted to the bar m 1813 
He at once commenced practice , but a year’s experiment 
convinced him that scholarship and letters would be more 
congenial to his abilities In the spring of 1815 he set sail 
for England. Attractive in appearance, cultured, vivacious, 
and sympathetic, he had won many influential friends in 
America, and his introductions gave him access to most of 
the men then worth knowing in Europe. He spent nearly 
two years at Gottingen, but he also visited the chief 
towns on the Continent, meeting Prescott for the first time 
at Pans, and spending some months m Spam and Portugal, 
the life and literatures of which had already strong attrac- 
tions for him Returning to America m the summer of 
1819, he was inducted m the August following to the 
Smith professorship of French and Spanish literature and 
to the college professorship of belles-lettres at Harvard 
The history and criticism of Spanish literature was in. ! 
many respects a new subject at that time even in Europe, 
— the Spaniards themselves having no adequate treatment 
of their literature as a whole, and both Bouterwek and 
Sismondi having worked with scanty or second-hand re- 
sources To supply this want, therefore, he gave his mo3t 


serious thought, developing m his lectures the scheme of 
his more permanent work In June 1821 his father died, 
and m September he married Anna, daughter of Samuel 
Eliot, a merchant and founder of the chair of Greek 
literature at Harvard College In the years following 
1821 Ticknor made a vain effort to introduce measures of 
university reform The death of his only son in 1834 and 
the subsequent failure of his wife’s health led him to 
resign his post at Cambridge to Longfellow , and m the 
spring of 1835 he again went to Europe, where he re- 
mained until 1838 From that time till his death he 
lived chiefly at Boston. Till 1849 he published only 
occasional reviews and papers, such as his essays on 
Moore’s Anacreon , on Milton’s Paradise Lost , and on 
Thatcher’s Sermons , m 1812, on Michael Stiefel, m 1816 , 
on Griseom’s Tour in Europe and on General La Fayette, 
in 1824 , on amusements m Spam and on changes m Har- 
vard College, m 1825, on Chateaubriand, m 1827, on 
Daniel Webster, in 1831 , and on the best mode of teach- 
ing living languages, m 1832 His history of Spanish 
Literature , the first editions of which appeared m Hew 
York and London m 1849, was welcomed on all hands 
as the standard work on the subject, and was rapidly 
translated into Spanish and other Continental languages 
Whatever its defects, it at least reduced to system and 
clearness a laige mass of varied historical material hitherto 
only vaguely known ; and its copious references to authori- 
ties and editions and its loving exploration of the byeways 
of the literature made it as valuable to scholars as its 
direct and unpretentious style made it popular with general 
! readers Iu many respects it was the admirable literary- 
complement of the historical work of Prescott. Like his, 
the bent of Tieknor’s mmd was expository rather than 
critical , and m both cases the standards applied were of 
a conventional rather than of an advanced nature As 
with Prescott the glow of vivid narration often hides rather 
than reveals the underlying problems of social and philo- 
sophic import, so with Ticknor a certain fund of graceful 
and genial commonplace is apt to gloss over the really vital 
critical issues of the subject-matter At crucial moments 
m place of the keener edge of criticism one is apt to find 
only the paper-knife intelligence of the ordinary book-lover 
The defect, however, was common to the critical schools of 
the time The merits of the work in its accurate survey 
of comparatively untrodden ground -were individual and of 
an exceedingly high order Ticknor subsequently took 
an active part m the establishment of the Boston public 
library, m the interests of which he paid in 1856 another 
visit to Europe, and to which he left at his death his fine 
collection of Spanish and Portuguese works. In 1859, on 
the death of Prescott, he at once began to collect materials 
for a life of his friend, which was published m 1864. His 
death took place at Boston on 26th January 1871 

A Life of Ticknor, with his letters and journals, was edited by 
George S Ballard, Boston, 1876 

TICOHDEROGA, a village and township of the United 
States, in Essex county, Hew York, situated upon the 
stream connecting Lakes George and Champlain, and ex- 
tending back upon an abrupt promontory which separates 
the two lakes Two railroads enter the village, — the 
Delaware and Hudson and a branch of the Central Ver- 
mont The population m 1880 was 8304. 

Commanding the direct Toute from the St Lawrence to the 
Hudson, Ticonderoga was early seized by the French and fortified 
under the name of Fort Carillon In July 1758 it was unsuccess- 
fully attacked by Abercrombie In the same month of the suc- 
ceeding year it was abandoned by the French upon the approach 
of an English, army under Amherst, who occupied it and greatly 
strengthened its works At the beginning of the Revolution, m 
1775, the fort was surprised and captured by Ethan Allen and a 
party of Vermont militia In 1778 it was retaken by the English 
under Bnrgoyne and was held by them until the close of the war. 
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I On the Nature of Tides 
§ 1. Definition of Tide 

Deflm- TTTHEN, as occasionally happens, a ship m the open sea 
tion YY meets a short succession of waves of very unusual 
magnitude, we hear of tidal waves, and the large wave 
caused by an earthquake is commonly so described. The 
use of the term “ tide ” m this connexion is certainly incor- 
rect, but it has perhaps been fostered by the fact that such 
waves impress their records on automatic tide-gauges, as, 
for example, when the wave due to the volcanic outbreak 
at Krakatoa was thus distinctly traceable m South Africa, 
and perhaps even faintly at Brest We can only adequately 
define a tide by reference to the cause which produces it 
A tide then is a rise and fall of the water of the sea pro- 
duced by the attraction of the sun and moon A rise and 
fall of the sea produced by a regular alternation of day 
and night breezes, by regular rainfall and evaporation, or 
by any influence which the moon may have on the weather 
cannot strictly be called a tide. Such alternations may, 
it is true, be inextricably involved with the rise and fall of 
the true astronomical tide, but we shall here distinguish 
them as meteorological tides. These movements are the 
result of the action of the sun, as a radiating body, on the 
Atmo- earth Tides m the atmosphere would be shown by a 
spheric regular rise and fall in the barometer, but such tides are 
tides undoubtedly very minute, and we shall not discuss them in 
this article, merely referring the reader to the Mecamque 
Celeste of Laplace, bks. 1 . and xin. There are, howevei, 
very strongly marked diurnal and semi-diurnal inequalities 
of the barometer due to atmospheiic meteorological tides 
Sir William Thomson in an interesting speculation 1 shows 
that the interaction of these quasi-tides with the sun is 
that of a thermodynamic engine, whereby there is caused 
a minute secular acceleration of the earth’s rotation. This 
matter is, however, beyond the scope of the present article 
We shall here extend the term “ tide ” to denote an elastic 
or viscous periodic deformation of a solid or viscous globe 
under the action of tide-generating forces. In the techni- 
cal part of the article by the term “ a simple tide ” we 
shall denote a spherical harmonic deformation of the water 
on the surface of the globe, or of the solid globe itself, 
multiplied by a simple harmonic function of the time 

§ 2 General Description of Tidal Phenomena 2 
High If we live by the sea or on an estuary, we see that the 
retarded wa ^ er rises arL< ^ near ly twice a day , speaking more 
50“ per exac %j average interval from high water to high 
diem water is about 12 u 25 m , so that the average retardation 
from day to day is about 50 m . The times of high water 
are then found to bear an intimate relation with the moon’s 
position Thus at Ipswich high water occurs when the 
moon is nearly south, at London Bridge when it is south- 
west, and at Bristol when it is east-south-east. Bor a very 
rough determination of the tune of high water it is suffi- 
cient to add the solar time of high water on the days of 
new and full moon (called the “establishment of the port”) 
to the time of the moon’s passage over the meridian, either 
Van- visibly above or invisibly below the horizon The interval 
ability of between the moon’s passage over the meridian and high 
after™ wa ^ er vanes sensibly with the moon’s age From new 
moon’s vioon to first quarter, and from full moon to third quarter 
transit (or rather from and to a day later than each of these 
phases), the interval diminishes from its average to a mim- 

1 SocuJtd de Physique, September 1881, or Proa Roy Soc. of 
Edmhurgh, 1881-82, p 896 

2 Founded on Airy’s “ Tides and Waves,” in Ency Metrop. 


mum, and then increases again to the average ; and in the 
other two quarters it increases from the average to a maxi- 
mum, and then diminishes again to the average. 

The range of the rise and fall of water is also subject Spring 
to great variability On the days after new and full moon and 
the range of tide is at its maximum, and on the day after neap 
the first and third quarter at its minimum. The maximum 
is called “spring tide” and the minimum “neap tide,” and 
the range of spring tide is usually between two and three 
times as great as that of neap tide At many ports, how- 
ever, especially non-European ones, two successive high 
waters are of unequal heights, and the law of variability of 
the difference is somewhat comjfiex ; a statement of that 
law will be easier when we come to consider tidal theories. 

In considering any tide we find, especially m estuaries, 
that the interval from high to low water is longer than 
that from low to high water, and the difference between 
the intervals is greater at spring than at neap. 

In a river the cm rent continues to run up stream foi Biver 
some considerable time after high water is attained and tldes * 
to run down similarly after low water Much confusion 
has been occasioned by the indiscriminate use of the term 
“ tide ” to denote a tidal current and a rise of water, and 
it has often been incorrectly inferred that high water must 
have beeu attained at the moment of cessation of the 
upward current The distinction between “rising and Distmc- 
falhng” and “flowing and ebbing” must be carefully 
maintained in livers, whilst it vanishes at the seaboard f a ii from 
If we examine the progress of the tide-wave up a river, flood and 
we find that high water occurs at the sea earlier than 
higher up If, for instance, on a certain day it is high 
water at Margate at noon, it is high water at Gravesend 
at a quartei past two, and at London Bridge a few minutes 
before three. The intervalfrom low to high water diminishes 
also as we go up the river , and at some distance up certain 
rivers — as, for example, the Severn — the rising water 
spreads over the flat sands in a roaring surf and travels up 
the nvei almost like a wall of water This kind of sudden 
rise is called a “ bore ” 8 In other cases where the differ- 
ence between the periods of rising and falling is consider- 
able, there are, in each high water, two or three rises and 
falls A double high water exists at Southampton 

"When an estuary contracts considerably, the range of 
tide becomes largely magnified as it narrows , for example, 
at the entrance of the Bristol Channel the range of spring 
tides is about 18 feet, and at Chepstow about 50 feet 
This augmentation of the height of the tide- wave is due Ang- 
to the concentration of the energy of motion of a large 
mass of water into a narrow space At oceanic ports the m 
tidal phenomena are much less marked, the range of tide estuaries, 
being usually only 2 or 3 feet, and the interval from high 
to low water sensibly equal to that from low to high water 
The changes from spring to neap tide and the relation of 
the time of high water to the moon’s transit remain, how- 
ever, the same as in the case of the river tides 
In long and narrow seas, such as the English Channel, Dand- 
the tide m mid-channel follows the same law as at a station lodkeii 
near the mouth of a river, rising and falling m equal times, seas ‘ 
the current runs in the direction analogous to up stream 
for three hours before and after high water, and down 
stream for the same period before and after low water. 

But near the sides of channels and near the mouths of 
bays the changes of the currents are very complex; and 
near the headlands separating two bays there is usually at 
certain times a very swift current, teimed a “race ” 

3 See a senes of papers fleanng on this kind of wave fly Six W. 

Thomson, xn Phil Mcig , 1886-87. 
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In inland seas, such as the Mediterranean, the tides are 
nearly insensible except at the ends of long bays Thus 
at Malta the tides are not noticed by the ordinary observer, 
whilst at Venice they aie conspicuous 
"Wintl The effect of a strong wind on the height of tide is 
generally supposed to be very marked, especially m estu- 
aries In the case of an exceptional gale, when the wind 
veered round appropriately, Airy states 1 that the water has 
been known to depart from its predicted height at London 
by as much as 5 feet The effect of wind will certainly 
be different at each port The discrepancy of opinion, on 
this subject appears to be great, — so much so that we 
hear of some observers concluding that the effect of the 
Atmo- wind is insensible Variations in barometric pressure also 
spheric cause departures from tbe predicted height of water, high 
pressure, barometer corresponding to decrease of height of water 
Roughly speaking, an inch of the mercury column will 
correspond to something less than a foot of water, but 
the effect seems to vary much at different ports 2 

§ 3. G aural Explanation of the Cause of Tides 
Tide- The moon attracts every particle of the earth and ocean, 
general- an d by the law of gravitation the force acting on any par- 
forces ^icle 1S directed towards the moon’s centre, and is jointly 
proportional to the masses of the particle and of the moon, 
and inversely proportional to the square of the distance 
between the particle and the moon’s centre. If we imagine 
the earth and ocean subdivided into a number of small 
portions or particles of equal mass, then the average, both 
as to direction and intensity, of the forces acting on these 
particles is equal to the force acting on that particle which 
is at the earth’s centre Tor there is symmetry about the 
line joining the centres of the two bodies, and, if we divide 
the earth into two portions by an ideal spherical surface 
passing through the earth’s centre and having its centre 
at the moon, the portion remote from the moon is a little 
larger than the portion towards the moon, but the nearer 
portion is under the action of forces which are a little 
stronger than those acting on the further portion, and the 
resultant of the weaker forces on the larger portion is 
exactly equal to the resultant of the stronger forces on the 
smaller If every particle of the earth and ocean were 
being urged by equal and parallel forces, there would he 
no cause for relative motion between the ocean and the 
earth. Hence it is the departure of the force actmg on 
any particle from the average which constitutes the tide- 
generating force Now it is obvious that on the side of 
the earth towards the moon the departure from the average 
is a small force directed towards the moon , and on the 
side of the earth away from the moon the departure is a 
small force directed away from the moon Also these two 
departures are very nearly equal to one another, that on 
the near side being so little greater than that on the other 
that we may neglect the excess All round the sides of 
the earth along a great circle perpendicular to the line 
joining the moon and earth, the departure is a force directed 
inwards towards the earth’s centre. Thus we see that the 
tidal forces tend to pull the water towards and away from 
the moon, and to depress the water at right angles to that 
direction. If we could neglect the rotations of the bodies, 
and could consider the system as at rest, we should find 
that the water was m equilibrium when elongated mto a 
prolate ellipsoid with its long axis directed towards and 
away from the moon. 

Theory But it must not be assumed that this would be the case 
tonal 11 " W ^ en ^ere 18 m °tion For, suppose that the ocean con- 
caaal on sls " fce< ^ a canal round the equator, and that an earthquake 
earth 0T any other cause were to generate a great wave m the 
canal, this wave would travel along it with a velocity de- 


pendent on the depth If the canal were about 13 miles 
deep, the velocity of the wave would be about 1000 miles 
an hour, and with depth about equal to the depth of our 
seas the velocity of the wave would be about ball as great 
We may conceive the moon’s tide-generatmg force as 
making a wave m the canal and continually outstripping 
the wave it generates, for the moon travels along the 
equator at the rate of about 1000 miles an hour, and the 
sea is less than 13 miles deep. The resultant oscillation 
of the ocean must therefore be tbe summation of a series 
of partial waves generated at each instant by the moon 
and always falling behind her, and the aggregate wave, 
being the same at each instant, must travel 1000 miles an 
hour so as to keep up with the moon 

Now it is a general law of frictionless oscillation that, 
if a slowly varying periodic force acts on a system which 
would oscillate quickly if left to itself, the maximum ex- 
cursion on one side of the equilibrium position occurs 
simultaneously with the maximum force in the direction 
of the excursion , but, if a quickly varying periodic force 
acts on a system which would oscillate slowly if left to 
itself, the maximum excursion on one side of the equili- 
brium position occurs simultaneously wnth the maximum 
force m the direction opposite to that of the excursion 
An example of the first is a ball hanging by a short string, 
winch we push slowly to and fro , the ball will never quit 
contact with the hand, and will agree with its excursions 
If, however, the ball is hanging by a long string we can 
play at battledore and shuttlecock with it, and it always 
meets our blows. The latter is the analogue of the tides, 
for a free wave m our shallow canal goes slowly, whilst 
the moon’s tide-generating action goes quickly Hence, Tides m- 
when the system is left to settle into steady oscillation, it verted 
is low water under and opposite to the moon, whilst the 
forces are such as to make it high water at those times 

If we consider the moon as revolving round the earth, - 
the water assumes nearly the shape of an oblate spheroid 
with the minor axis pointed to the moon. The rotation 
of the earth m the actual case introduces a complexity 
which it is not easy to unravel by general reasoning We 
can see, however, that if water moves from a lower to a 
higher latitude it arrives at the higher latitude with more 
velocity from west to east than is appropriate to its lati- 
tude, and it will move accordingly on the earth’s surface 
Following out this conception, we see that an oscillation 
of the water to and fro between south and north must be 
accompanied by an eddy Laplace’s solution of the diffi- 
cult problem involved m working out this idea will be 
given below. 

The conclusion at which we have arrived about the tides 
of an equatorial canal is probably more nearly true of the 
tides of a globe partially covered with land than if we 
were to suppose the ocean at each moment to assume the 
prolate figure of equilibrium. In fact, observation shows 
| that it is more nearly low water than high water when 
the moon is on the meridian If we consider how the 
oscillation of the water would appear to an observer carried 
round with the earth, we see that he will have low water 
twice in the lunar day, somewhere about the time when 
the moon is on the meridian, either above or below the 
horizon, and high water half way between the low waters. 

If the sun be now introduced, we have another similar Sun’s m- 
tide of about half the height, and this depends on solar flnence. 
time, giving low water somewhere about noon and mid- 
night The superposition of the two, modified by friction 
and by the interference of land, gives the actually obseived 
aggregate tide, and it is clear that about new and full 
moon we must have spring tides and at quarter moons 
neap tides, and that (the sum of the lunar and solar tide- 
generating forces being about three times their difference) 


Airy, “Tides and Waves,” 


Airy, op. at , §§ 572-573. 
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the range of spring tide will be about three times that 
of neap tide 

So far we have supposed the lrnmnai les to move on the 
equator , now let us consider the case where the moon is 
not on the equator It is clear m this case that at any- 
place the moon’s zenith distance at the upper transit is 
different fiom her nadir distance at the lower transit 
But the tide -generating force is greater the smaller the 
zenith or nadir distance, and therefore the forces are 
different at successive transits. This was not the case 
when the moon was deemed to move on the equator 
Thus there is a tendency for two successive lunar tides to 
be of unequal heights, and the resulting inequality of 
height is called a “ diurnal tide ” This tendency vanishes 
when the moon is on the equator; and, as this occurs each 
fortnight, the lunar diurnal tide is evanescent once a fort- 
night Similarly m summer and winter the successive 
solar tides are generally of unequal height, whilst m spring 
and autumn this difference is inconspicuous. 

One of the most remarkable conclusions of Laplace’s 
theory of the tides, on a globe covered with ocean to a 
uniform depth, is that the diurnal tide is everywhere non- 
existent. But this hypothesis differs much from the reality, 
and m fact at some ports the diurnal tide is so large that 
during two portions of each lunation there is only one 
great high watei and one great low water m each twenty- 
four horns, whilst m other parts of the lunation the usual 
semi diurnal tide is observed 

§ 4 Historical Sketch?- 

In 1687 Newton laid the foundation for all that has 
since been added to the theory of the tides when he 
brought his grand generalization of universal gravitation 
to bear on the subject. Kepler had indeed at an earher 
date recognized the tendency of the water of the ocean to 
move towards the centres of the sun and moon, but he 
was unable to submit his theory to calculation Galileo 
expresses his regret that so acute a man as Kepler should 
have produced a theory which appeared to him to rein- 
troduce the occult qualities of the ancient philosophers 
His own explanation referred the phenomenon to the rota- 
tion and orbital motion of the earth, and he considered that 
it afforded a principal proof of the Copernican system 

In the 19th corollary of the 66th proposition of book l 
of the Fnnapia, Newton introduces the conception of a 
canal circhng the earth, and he considers the influence of 
a satellite on the water m the canal He remarks that 
the movement of each molecule of fluid must he accelerated 
m the conjunction and opposition of the satellite with the 
molecule, and retarded in the quadratures, so that the 
fluid must undergo a tidal oscillation It is, however, in 
propositions 26 and 27 of book m that he first deter- 
mines the tidal force due to the sun and moon The sea 
is here supposed to cover the whole earth, and to assume 
at each instant a figure of equilibrium, and the tide-gener- 
ating bodies are supposed to move m the equator Con- 
sidering only the action of the sun, he assumes that the 
figure is an ellipsoid of revolution with its major axis 
directed towards the sun, and he determines the ellipticity 
of such an ellipsoid High solar tide then occurs at noon 
and midnight, and low tide at sunrise and sunset The 
action of the moon produces a similar ellipsoid, but of 
greater ellipticity The superposition of these ellipsoids 
gives the principal variations of tide He then proceeds 
to consider the influence of latitude on the height of 
tide, and to discuss other peculiarities of the phenomenon 
Observation shows, however, that spring tides occur a day 
and a half after syzygies, and Newton falsely attributed 

1 Founded on Laplace, M&camque Oileste, tk. xm chap i. 


this to the fact that the oscillations would last for some 
time if the attractions of the two bodies were to cease 
The Newtonian hypothesis, although it fails m the form 
which he gave to it, may still be made to represent the “ Astres 
tides, if the lunar and solar ellipsoids have their major fictlfs ” 
axes always directed towaids a fictitious moon and sun, 
which are respectively at constant distances from the true 
bodies , these distances are such that the syzygies of the 
fictitious planets occur about a day or a day and a half 
later than the true syzygies In fact, the actual tides may 
be supposed to be generated directly by the action of the 
real sun and moon, and the wave may be imagined to take 
a day and a half to arrive at the port of observation. 

This period has accordingly been called “ the age of the Age of 
tide ” In what precedes the planets have been supposed to tlcle 
move in the equator , but the theory of the two ellipsoids 
cannot be reconciled with the truth when they move m 
orbits inclined to the equator At equatorial ports the 
theory of the ellipsoids would at spring tides give morn- 
ing and evening high waters of nearly equal height, what- 
ever the declinations of the bodies But at a port m any 
othei latitude these high waters would be of very different 
heights, and at Brest, for example, when the declinations 
of the bodies are equal to the obliquity of the elliptic, the 
evening tide would be eight times as great as the morning 
tide. Now observation shows that at this port the two 
tides are nearly equal to one another, and that their 
greatest difference is not a thirtieth of their sum 

Newton here also offered an enoneous explanation of 
the phenomenon In fact, we shall see that by Laplace’s 
dynamical theory the diurnal tide is evanescent when the 
ocean is of uniform depth over the earth At many non- 
European ports, however, the diurnal tide is very important, 
and thus as an actual means of prediction the dynamical 
theory, wheie the ocean is treated as of uniform depth, 
may be hardly better than the equilibrium theory 

In 1738 the Academy of Sciences of Pans offered, as aD Bem- 
subject for a prize, the theory of the tides The authors 811(1 
of four essays received prizes, viz , Daniel Bernoulli, Euler, 0 ers 
Maclaunn, and Cavallen. The first three adopted not only 
the theory of gravitation but also Newton’s method of the 
superposition of the two ellipsoids Bernoulli’s essay 
contained an extended development of the conception of 
the two ellipsoids, and, under the name of the equilibrium 
theory, it is commonly associated with his name Laplace 
gives an account and critique of the essays of Bernoulli 
and Eulei m the Mecamque CUeste. The essay of Mac- 
laurm presented little that was new m tidal theory, but 
is notable as containing those theorems concerning the 
attraction of ellipsoids which we now know by his name 
In 1746 D’Alembert wrote a paper in which he treated 
the tides of the atmosphere, but this work, like Maclaurm’s, 
is chiefly remarkable for the importance of collateral points 

The theory of the tidal movements of an ocean was Laplace, 
therefore, as Laplace remarks, almost untouched when m 
1774 he first undertook the subject In the Mecamque 
Celeste he gives an interesting account of the manner m 
which he was led to attack the problem. We shall give 
below the investigation of the tides of an ocean covering 
the whole earth, the theory is substantially Laplace’s, 
although presented in a somewhat different form This 
theory, although very wide, is far from representing the 
tides of our ports Observation shows, m fact, that the 
irregular distribution of land and water and the variable 
depth of the ocean produce an irregularity m the oscillar 
tions of the sea of such complexity that the rigorous solu- 
tion of the problem is altogether beyond the power of 
analysis. Laplace, however, rested his discussion of tidal 
observation on this principle — The state of oscillation of a 
system of bodies in which the primitive conditions of move- 
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Principle ment ham disappeared through friction is copenodic with 
of forced (] Le forces acting on the system Hence, if the sea is solicited 
tions a ' ^7 a periodic force expressed as a coefficient multiplied by 
loas ‘ the cosme of an angle which increases proportionately with 
the time, there results a partial tide, also expressed by the 
eosme of an angle which increases at the same rate , but 
the phase of the angle and the coefficient of the cosine in 
the expression for the height may be very different from 
those occurring in the corresponding term of the equilibrium 
theory. The coefficients and the constants or epochs of the 
angles m the expressions for the tide are only derivable 
from observation. The action of the sun and moon is ex- 
pressible in a converging series of similar cosines , whence 
there arise as many partial tides, which by the principle 
of superposition may be added together to give the total 
tide at any port. In order to unite the several constants 
of the partial tides Laplace considers each tide as being 
produced by a fictitious satellite moving uniformly on the 
equator Sir YY, Thomson and others have followed La- 
place m this conception; hut m the present article we 
wTifi.ll not do so The difference of treatment is m reality 
only a matter of phraseology, and the proper motion of 
each one of Laplace’s astres ftctifs is at once derivable from 
the argument (or angle under the sign of cosme), which 
we shall here associate with the partial tides. 

Lubbock, Subsequently to Laplace the most important workers m 
Whevell, this field were Sir John Lubbock (senior), YYhewell, and 
andAirj wor k 0 f Lubbock and Whewell (see § 34 below) 

is chiefly remarkable for the coordination and analysis of 
enormous masses of data at various ports, and the con- 
struction of trustworthy tide-tables and of cotidal maps. 
Airy contributed an important review of the whole tidal 
theory. He also studied profoundly the theory of waves 
in canals, and explained the effects of frictional resistances 
on the progress of tidal and other waves Of other authors 
whose work is of great importance we shall speak below. 

Amongst all the grand work which has been bestowed 
on this difficult subject, Newton, notwithstanding his errors, 
stands out first, and next to him we must rank Laplace. 
However original any future contribution to the science of 
the tides may be, it would seem as though it must perforce 
be based on the work of these two, 

Biblio- A complete list of works bearing on the theory of the 
grapby tides, from the time of Newton down to 1881, is contained 
in vol u. of the Bihhographie de V Astronomic by Houzeau 
and Lancaster (Brussels, 1882) This list does not con- 
tain papers on the tides of particular ports, and we are 
not aware of the existence of any catalogue of works on 
practical observation, reduction of observations, prediction, 
and tidal instruments References are, however, given 
below to several works on these points. 

II Tide-generating Forces 
§ 5 Investigation of Tide-generating Potential and Forces 
Tide- We have already given a general explanation of the nature of 
gener- tide-generating forces ; we now proceed to a rigorous investigation 
atmg If a planet is attended by a single satellite, the motion of any 
forces body relatively to the planet’s suifaee is found by the process 
described as reducing the planet’s centre to rest. The planet's 
centre will be at rest if every body in the system has impressed 
on it a velocity equal and opposite to that of the planet’s centre , 
and this is accomplished by impressing on every body an accelera- 
tion equal and opposite to that of the planet’s centre 
Let M, m be the masses of the planet and the satellite ; r the 
radius vector of the satellite, measured from the planet’s centre , p 
the radius vector, measured from the same point, of the particle 
whose motion we wish to determine , and z the angle between r and 
p The satellite moves m an elliptic orbit about the planet, and 
the acceleration relatively to the planet’s centre of the satellite is 
(M+ m)/r 2 towards the planet along the radius vector r Now the 
centre of inertia of the planet and satellite remains fixed in space, J 
and the centre of the planet describes an orbit round that centre of I 
inertia similar to that described by the satellite round the planet, 
hut with linear dimensions reduced in the proportion of m to M+ m 1 


Hence the acceleration of the planet’s centre is m/r- towards the 
centre of inertia of the two bodies Thus, m order to reduce the 
planet’s centre to rest, we apply to every particle of the system an 
acceleration m/r 2 parallel to r, and directed from satellite to planet 
Now take a set of rectangular axes fixed m the planet, and let 
Myr, M 2 j, M 3 r be the coordinates of the satellite referred thereto . 
and let*£p, ij p, £p be the coordinates of the particle P whose ladius 
is p Then the component accelerations for reducing the planet’s 
centre to restare - mMJ/ 2 , - , and since these 

are the differential eocfhcicnts with respect to py, p{ of the 
function «ip,, T . , r , , r ., 

"fa (Mjf+M-ij + Mjfl, 


and since cos c=Mjf it follows that the potential of 
the forces by which the planet’s centre is to be reduced to lest is 

mp 


Now let ns consider the other forces acting on the particle The 
planet is spheroidal, and therefore does not attiact equally in all 
directions , but in this investigation we may make abstraction of 
the elhpticity of the planet and of the ellipticity of the ocean due 
to the planetary rotation This, which we set aside, is consideied 
m the theones of gravity and of the figures of planets Outside 
of its body, then, the planet contributes forces of which the poten- 
tial is M/p Next the direct attraction of the satellite contributes 
forces of which the potential is the mass of the satellite divided 
by the distance between the point P and the satellite , this is — 

to 

y'{r 3 +p--2/pcob »}* 

To determine the forces from this potential we regard p and z as 
the variables for differentiation, and we may add to this potential 
any constant we please As we are seeking to find the forces which 
urge P relatively to M, we add such a constant as will make the 
whole potential at the planet’s centre zeio, and thus we take as the 
potential of the forces due to the attraction of the satellite — 


\J{r 1 +p 1 — 2rp cos 2 } r 

It is obvious that r is very large compared with p, and we may 
therefore expand this in powers of p/r. This expansion gives us 

where P x = cos a, P 2 = v cos 2 «-£, P s =■§ cos 3 z - -J cos z, &e The 
reader familiar with spherical harmonic analysis of course recog- 
nizes the Legendre’s functions , but the result for a few terms, which 
is all that is necessary, is easily obtainable by simple algebra 
Now, collecting together the various contributions to the potential, 

and. noticing that ^ • &P 1 =^ cos z, and is therefore equal and oppo- 
site to the potential by which the planet’s centre was reduced to 
rest, we have as the potential of the forces acting on a paiticle 
whose coordinates are pi-, pi), pt 

y +^3 (#c°s 2 s-J)+ , ^-(|cos 3 z--|eo9z)+- . (1) 

The first term of (1) is the potential of gravity, and the terms of 
the senes, of which two only are written, constitute the tide-gener- 
ating potential In all practical applications this senes converges 
so rapidly that the fiist term is amply sufficient, and thus we shall 
generally denote 

r=g^(cos 2 S -J) . . (2) 

as the tide-generating potential. 

In many mathematical works the tide-generating force is pre- 
sented as being due to an artificial statical system, -which produces 
nearly the same force as the dynamical system considered above 
This statical system is as follows Stopping all the rotations, we 
divide the satellite into two equal paits, and place them diametri- 
cally opposite to one another in the orbit Then it is clear that, 
instead of the term 


V , {r 2 +p 3 - 2 rp cos 2 } r 3 

hm , 


'f{r 2 +f-2rpcQsz} {r 2 + p 2 + 2 rp cos k} r~ 

And this reduces to 


The first term is the same as before , hence the statical system 
produces approximately the same tide-generatmg force as the true 
system The “moon” and “anti-moon,” however, produce ngor- 
ously the same foice on each side of the planet, whereas the true 
system only satisfies this condition approximately 1 
1 The reader may refer to Thomson and Tait’s Natural Philosophy 
(1883), part u §§ 798-821, for further considerations on this and. 
analogous subjects, together with some interesting examples 
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§ 6 Forni of Eqiiilxbt mm 
Let us considei the shape assumed by a layer of fluid of density 
<r, lying on a globe of mass M, when acted on by disturbing forces 
whose potential is „ 3 m a , „ 

V =2PPi^-~i) (3) 

Suppose the layer to be very thin, and that the mean ladius of the 
layei is a, and let the equation to the boundary of the fluid be 
p=41 + E(eos 2 «-i)] (4) 

"We assume this form, because the theory of harmonic analysis tells 
us that the depaiture from sphericity must be represented by a 
function of the form cos 2 s - ^ That theoiy also gives us as the 
potential of a layer of matter of depth ca(cos 2 s- J), and density cr, 
at an external point the value 

- f ircrffl 3 3 c(cos 2 2 - 1) 

Hence the whole potential, outside of and u|> to the fluid layer, is 
y + 5 p2 ( COs2 ~ ~ s) + i™a 2 (^) t (cos 2 3-1) (5) 

The first term of (5) is the potential of the globe, the second that 
of the disturbing force, and the thud the potential due to departure 
from sphericity 

How the fluid must stand m a level surface , hence, if we equate 
this potential to a constant, we must get back to the equation (4), 
which was assumed to be that ol the surface In othei words, if 
we put /j=ci [1 + e(cos 2 3- J)] in (5), the result must be constant, 
provided the departure from sphericity is smalL In effecting the 
substitution for p, we may put p—am the small terms, hut in the 
first term of (5) we put 

The whole potential (5) can only be constant if, after this substitu- 
tion, the coefficient of cos 2 s - ^ vanishes Thus we must have 
M 3 ma? . „ 

— — E+ " +-fir<ra-C=0 

But if 8 he the mean density of the planet M— %ir a s 8, and gravity 
p=il//a 2 Then we easily find that 

_3 via 1 

Z ~2gr*l-i<r/8 

Thus the equation to the surface is 

• ( 0 . 

If tr he small compared with 8, the coefficient is Zmajigr 3 , thus we 
see that 1/(1 - gcr/8) is the coefficient by which the mutual atti ac- 
tion of the fluid augments the deformation of the fluid under the 
action of the distuibing force If the density of the fluid be tbe 
same as that of the sphere, the augmenting factor becomes f, and 
we have e= i £ma/gr 3 , which gives the form of equilibrium of a fluid 

sphere under the action of these forces Since 

it follows that, when the form of equilibrium is p— a\l + t(cos 2 s - 1)], 
the potential of the forces is 




( 8 ). 

More generally, if we neglect the attiaetion of the fluid on itself, 
so that cr/o is treated as small, and if p=c&( 1+s) be the equation to 
the surface of the fluid, wheie s is a function of latitude and longi- 
tude, then the potential of the forces under which this is an equi- 
librium form is 

F=^-s , (9). 

It thus appears that we may specify any tide-generating forces by 
means of the figure of equilibrium which the fluid would assume 
under them, and m the theory of the tides it has been found prac- 
tically convenient to specify the forces in this way 
By means of the puneiple of “ forced vibiations” referred to in 
the historical sketch, we shall pass from the equilibrium form to 
the actual oscillations of the sea 


§ 7 Development of Tide-generating Potential in Terms of 
Sour- Angle and Decimation 

We now proceed to develop the tide-generating potential, and 
shall of course implicitly (§ 6) determine the equation to the equili- 
brium figure 

We have already seen that, if z be the moon’s zenith distance at 
the point P on the earth’s surface, whose coordinates referred to 
A, B, 0, axes fixed in the earth, are <xq, af, then 
cos z= + 17M2 + 1 M 3 , 

where M l5 M 2 , M 3 are the moon’s dnection cosines referred to the 
same axes. Then with this value of cos 2 — 

£2_~2 Tyr a tvt 2 

cos 2 3-1= 2 ^M x M 2 + 2 * 1 - IYXl + 2^M 2 M 3 + 2£fM x M 3 

3 jf 2 +->? 2 -2f 2 M 1 3 + M a a -2M 3 3 
+ 2 3 3 (10} ' 


The axis of C is taken as the polar axis, and AB is the equatorial 
plane, so that the functions of £, rj, f are functions of the latitude 
and longitude of the point P, at which we wish to find the potential. 

The functions of M t , JI 2 , M 3 depend on the moon’s position, and 
we shall have occasion to develop them in two different ways,— 
first in terms of her hour-angle and decimation, and secondly (§ 
23) in temis of hei longitude and the elements of the orbit. 

How let A be on the equator m the meridian of P, and B 90° 
east of A on the equator Then, if M be the moon, the inclination of 
the plane MC to the plane CA is the moon’s easterly local hour-angle 
Let h = local hour-angle of moon and 8= moon’s de clina tion we 
have 


M x — eosoeos/i, M,= cos5smA, M s =sm 5, 


2M 1 M 2 = cos 2 8 sin 2h, M x 2 - M, 2 

h, 2MiM 3 =2 sm S cos d cos h, 


„ . . =cos 2 8 cos 2Ji, 

2M 2 Mo = 2 sm 5 cos 5 sm h, 2M”iM« = 2 sm ~ 

Mj 3 + M, 2 - 2M, 2 . 

— 1 1 = $-sm !t 8 

Also, if X he the latitude of P, 

£=cosX, 17 = 0, f=smX, 

and 

^=0,-^~=§cos 2 X, £f=^sin2X, ^=0, 


$(f-H> a -2j- 2 )=i-sm 2 \ 

Hence (10) becomes 

cos 2 a — ^ = J cos 2 X cos 2 5 cos 27i + sm 2X sm 5 cos 5 cos h 

+lG-sin 2 8)(i-sm 2 X) (11) 

The angle lb, as defined at present, is the eastwaid local hour-angle, 
and therefore diminishes with the time As, however, this function 
does not change sign with h, it will be more convenient to legard 
it as the westward local houi -angle Also, if h 0 be the Greenwich 

westward hour-angle at the moment under consideration, and l he 
the west longitude of the place of observation P, we have 


Ti=h 0 -l (12) 

Hence we have at the point P, whose radius vectoi is a, 

V =% nr {i cosS x cos3 8 cos 2(A 0 - 1) + sm 2X sin 8 cos 8 cos {h 0 - 1) 

2j +■} (i - sm 2 8)(| - sm 3 X)} . . (13). Potential 

The tide-geneiatmg foices are found by the rates of vanation of F' cleve 1 1 ' 
for latitude and longitude, and also for radius a, if we care to find 5T ecl m 
the radial distuibing force. ^our- 

angle and 
declma- 

§ 8 Evaluation of Tide-generating Forces, and Lunar Deflexion ' tiom. 
of Gravity 


The westward component of the tide-generating force at the eaith’s 
surface, where p—a, is dV/a cos Ml, and the northwaid component 
is dV/adX , the change of apparent level is the ratio of these to 
gravity q Theiefore, differentiating (13), changing signs, and 

writing foi we have component change of level south- 

ward 

= {sm 2X cos 2 8 cos 2 (h Q - Z) - 2 cos 2X sm 28 cos (h 0 - 1) Lunar 
4Ji\ rj q. sm 2X(1 — 3 sm 2 8)} , deflexion 

of gravity. 


component change of level westward 

-sey { c ° s x cos2 $ sm - i ) 

M\L\i J +smXsm2 


sm X sm 28 sm (h Q - 1)} 


(14) 


The westward component is made up of two peuodic terms, one going 
through its vanations twice and the othei once a day The south- 
waid component has also two similar terms , hut it has a third 
teim, which does not oscillate about a zero value If A be a de- 
cimation such that the mean value of sm 2 8 is equal to sm 2 A, 
then, to deteimme the southward component so that it shall he 
a truly periodic function, we must subtract from the above 
sm 2X(1 - 3 sin 2 A), and the last term then becomes 
3 sm 2X(sin 2 A - sm 2 8) 

In the case of the moon, A vanes a little according to the position 
of the moon’s node, but its meau value is about 16° 31' 

The constant portion of the southward component of force has 
its effect m causing a constant heaping up of the watei at the 
equator , or, in other words, the moon’s attraction has the effect of 
causing a small permanent ellipticity of the earth’s mean figure 
This augmentation of ellipticity is of course very small, hut it is 
necessary to mention it in order that the meaning to he attributed 
to lunar deflexion of gravity may be clearly defined 
If we consider the motion of a pendulum-bob during any one day, 
we see that, m consequence of the semi-ditirnal changes of level, it 
twice describes an ellipse with major axis east and west, with ratio 
of axes equal to the sine of the latitude, and with linear dimensions 
proportional to cos 2 8, and it once describes an ellipse whose north 
and south axis is proportional to sm 28 cos 2X and whose east and 



358 


TIDES 


V «\ 3 

M\r) 


cos X. 


\ west axis is proportional to sm 2<$ sm X. Obviously the latter is 

circulai in latitude 30° "When tlie moon is on the equator, the 
maximum deflexion, occurs when the moon's local hour-angle is 45°, 
and is then equal to 

3 in 
2M' 

At Cambridge m latitude 52° 43' this angle is 0" 0216 
An attempt, made by Geoxge and Hoi ace Darwin, 1 to measure 
the lunar deflexion of a pendulum failed on account of incessant 
variability of level occurring m the supports of the pendulum 
and arising from unknown terrestrial changes The work done, 
therefore, was of no avail for the purposes for which it was instituted, 
but remained as a contribution to an interesting subject now be- 
ginning to be studied, viz , the small changes which are always 
taking place on the upper strata of the earth 

§ 9 Correction to Equilibrium. Theory for Continents. 

Effect of In the equilibnum theory as worked out by Newton and Ber- 
land in noulli it is assumed that the figure of the ocean is at each instant 
e quili- one of equilibrium under the action of gravity and of the tide- 
bnum generating forces Sir W Thomson lias, however, reasserted 2 a 
theory point which was known to Bernoulli, but has since been overlooked, 
namely, that this law of nse and fall of water cannot, when por- 
tions of the globe axe continents, be satisfied by a constant -volume 
of water in the ocean The law would still hold if water were 
appropriately supplied to and exhausted from the ocean , and, if in 
any configuration of the tide-generating body we imagine water to 
be instantaneously so supplied or exhausted, the level will every- 
where nse or fall by the same height. Now the amount of that 
nse or fall depends on the position of the tide-generating body 
with reference to the continents, and is different for each such 
position Conversely, when the volume of the ocean remains con- 
stant, we have to correct Bernoulli’s simple equilibrium theory by 
an amount which is constant all over the globe at any instant, but 
which changes in tune Thomson’s solution of this problem has 
since "been reduced to a form which is easier to grasp intelligently 
than m the shape in which he gave it, and the results have also 
been reduced to numbers 3 It appears that there are four points 
on the earth’s surface at which in the corrected theory the semi- 
diurnal tide is evanescent, and four others where it is doubled. A 
• similar statement holds for the diurnal tide As to the tides of 
long period, there are two parallels of latitude of evanescent and 
two of doubled tide 

Now in Bernoulli’s theory the semi-diurnal tide vanishes at the 
poles, the diurnal tide at the poles and the equator, and the tides 
of long period m latitudes 35° 16' north and south The numerical 
solution of the corrected theory shows that the points and lines of 
doubling and evanescence m every case fall close to the points and 
lines where in the uncorrected theory there is evanescence When 
m passing from the uncorrected to the corrected theory w e speak of 
a doubled tide, the tide doubled may be itself ml, so that the result 
may still be nil The conclusion, therefore, is that Thomson’s cor- 
rection, although theoretically interesting, is practically so small 
that it may be left out of consideration 

III Dynamical Theory of Tides 
§ 10. Historical Explanation 

Dyna- The problem of tidal oscillation is essentially a dynamical one. 
mical Even when the ocean is taken as covering the whole earth, it pre- I 
theory sents formidable difficulties, and this is the only case in which it 
has been hitherto solved 4 Laplace gives the solution in bks i 
and iv of the Mieamque Celesta, but his work is unnecessarily 
complicated hy the inappropriate introduction of spherical harmonic 
analysis, and it is generally admitted that his investigation is 
difficult Airy, in his “ Tides and "Waves” (in Ency Metrop) 
presents the solution free from that complication, but he has made 
a criticism of Laplace’s method wluch we believe to be wrong 
Sir W Thomson has written some interesting papers (m Phil Mag, 
1875) in justification of Laplace, and on these we base the following 
paragraphs This portion of the article is given more fully than 
others, because there exists no complete presentment of the theory 
free from objections of some kmd 

§ 11 Equations of Motion. 

Equa- Let r, 9, <f> be the radius vector, co-latitude, and east longitude of 
turns of a point with reference to an ongm, a polar axis, and a zero-meridian 
motion, rotating with a uniform angular velocity n fiom west to east Then, 
if J?, j ET, She the radial, co-latitudinal, and longitudinal accelerations 
of the point, we have 


1 Reports to the British. Assoc , 1881 (York) and 1S82 (Southampton) 

2 Thomson and Tait, Nat Phil., § 807 

3 Darwin and Tumei, Proc Roy Soc , 1886 

4 Sn V Thomson's paper “ On the Gravitational Oscillations of Rotating 
Water, mPm Mag , August 1880, bears on the same subject It is the only 
attempt which has hitherto been made to consider the effects of the earth’s 
rotation on the oscillations of land-locked seas 


<M S 

_ 1 df n d6\ 

> ~ l ~r dt\ dt) 


CM 


(15) 


H= 


<M] 


Now suppose that the point never moves far from a zero position 
and that its displacements £, rjsmB co-latitucknally and longi- 
tudinally are very large compaied with its radial displacement p, 
and that the velocities are so small that their squares and products 
are negligible compared with n-r- , then w e have 

a very small quantity , 

Niyj 

dt~ dt 

Hence (15) is approximately 

11= - viVsm 2 9 
S = - 2 n sind cos 6 ~ 


(16) 


Com- 

ponent 

accelera- 


tor? 
dt 

— sm *® +2 ’* cosS l. 

With regard to the first equation of (16), we observe that the time tl0ns 
has disappeared, and that 12 has exactly the same foim as if the 
system were rendered statical by introducing a potential sm 2 0 
and annulling the rotation of the axes Since inertia plays no 
sensible part radially, it follows that, if we apply these expressions 
to the formation of equations of motion for the ocean, the radial 
motion need not be considered We are left, therefore, with only 
the last two equations of (16) 

We now have to consider the forces by which an element of the Corn- 
ocean is urged in the direction of co-latitude and longitude These ponent 
forces are those due to the external disturbing forces and to the forces 
pressure of the surrounding fluid, the attraction of the fluid on 
itself being supposed negligible We have seen m (9) that, if 
fluid on a sphere of radius a be under the action of disturbing forces 
whose potential is Ur 1 , and if r=a+ft be the equation to the sur- 
face, then must pft= Tla? Hence, if z be tbe equilibnum height of 
tide, the potential of the distuibmg force is gzr-fa? But, if the 
elevation be ft, the potential under which it would be m equili- 
bnum is g\]mja- Therefoie, if ft be the elevation of the tide 
m our dynamical problem, the forces due to hydrostatic pressure 
on an element of the ocean are the same as would be caused by a 
potential - g^r-/a- Hence it follows that the whole forces on the 
element are those due to a potential - </(ft - z) , r i ja 2 Therefore from 
(16) we see that the equations of motion are 

g-lnsmSeo s «|= 

It remains to find the equation of continuity This may be deduced 
geometrically from the consideration that the volume of an element 
of the fluid remains constant , but a shorter way is to derive it from 
the equation of continuity as it occurs m ordinary hydrodynamical 
investigations If V be a velocity potential, the equation of con- 
tinuity for incompressible fluid is 

Sr t(^ 5mdS9S4> ) +se Te( r sm0 

+ i— ^ 8ff) = 0 

d<p\ r sm 0 d<p } 

The element referred to m this equation is defined by r, d, <t>, 
r+dr, 6 + 89, <j>+8<p The co-latitudinal and longitudinal veloci- 
ties are the same for all the elementary prism defined by 9, <p, 

6+69, <p+8<p, and the sea bottom Then — f — 

rdQ dt r hindd<p 

sm 0-J , and, since the radial velocity is dfjjdt at the surface of the 


( 17 ) 


Equa- 
tions of 
motion 


-a. 


ocean, where r=a+ y, and is zero at the sea bottom, where r- 
. dV r-adh 
we have __ Hence, integrating with respect to ? fiom 

r~a+y to r=a, and again with respect to t from the time t to the 
time when ft, £, rj all vanish, and treating y and ft as small com- 
pared with a, we have 

fysmd+j e (y£sme) + ~(yv)sm6)=0 (18) Equa- 

This is the equation of continuity, and, together with (17), it forms continu- 
the system which must be integrated m the general problem of the ity 
tides. The difficulties m the way of a solution are so great that 
none has hitherto been found, except on the supposition that 
y, the depth of the ocean, is only a function of latitude. In this 
case (18) becomes 
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§ 12 Adaptation to Forced Oscillations 
Since ire may suppose that the free oscillations are annulled by 
faction, the solution requited is that corresponding to forced oscil- 
lations How we have seen from (13) that t (which is proportional 
to V ) has terms of three lands, the first depending on twice the 
moon’s (or sun’s) hour-angle, the second on the hour-angle, and the 
third independent thereof The coefficients of the first and second 
terms vary slowly, and the whole of the third varies slowly Hence 
r has a semi-diurnal, a diurnal, and a long period teim We shall 
see later that these terms may be expanded m a senes of approxi- 
mately semi-diurnal, diurnal, and slowly varying terms, each of 
which is a stnctly harmonic function of the time Thus we may 
assume for c a form e cos(2nft+l<f>+a), where/ and 1c are numbers, 
and where e is only a function of co-latitude and of the elements of 
the orbit of the disturbing body According to the usual method 
of treating oscillating systems, we may therefore make the follow- 
ing assumption for the form of solution 

t=e cos (2nft+k^)+a ) ) 
fy=hcos(2}i/4- ltp+a) ! 

|=xeos (2 lift + kip -{-a) f 
r]=y sm (2nft + k<p + a) ) 

where e, h, x, y are functions of co-latitude 0 only 
these values in (19), we have 


( 20 ), 

Substituting 

( 21 ) 


Then, if we write u for h - e, and put m—rPaJg, substitution from 
(20) m (17) leads at once to 

xp+yfsva. 0 cos 0=7— 


J_^u 

im dd 1 

8ss _±_ JL_ ( 

4 m sm 6 J 


y/ 2 sin0 + x/cos 0 

Solving (22) for x and y, we have 

o 1 /VZu , 7c cos 0\ 

^- c ^ e)= J5W + /'W 

d/JO n A. -l/COS0fZu &U \ 

7«B«y-co. s +— 

Then substituting from (23) m (21), we have 


1 rfpyf® 

sm 0 dd\_ 


a d\\ , k 


Z 2 - cos 2 0 


0 ]- 


7cy- f 


cos 0 du 
f_ dd 


( 22 ) 


(23). 


sm 0 


r sin 6{f 2 - cos 2 0) 


+ 4ma(u+e)=0 „ (24) 

This is Laplace’s equation for tidal oscillations in an ocean whose 
depth is only a function of latitude When u is found from this 
equation, its value substituted in (23) will give x and y 


§ 13. Preparation for Solution 

Prepara- The ocean which is considered in this case is not like that on the 
tion for earth’s surface, and therefore it does not seem desirable to pursue 
solution, the integration of (24) except m certain typical cases 

In (13) we have the expansion of the disturbing potential and 
implicitly of the disturbing forces m three terms, the first of 
which is vanable m half a day, the second in a day, and the third 
m half the period of revolution of the tide-raismg body Forestal- 
ling the results of chapter iv — each of these terms may be expressed 
as the sum of a series of strictly harmonic functions of the time , 
the first set of these have all approximately semi-diurnal periods, 
the second approximately diurnal periods, and the third vary 
slowly m dependence on. the periodic time of the tide-generatmg 
body The first set involve twuee the terrestrial longitude, the 
second the longitude, and the third set are independent of the 
longitude of the place of observation From these statements 
compared with (13) we see that m the semi-diurnal terms / is 
approximately unity, k= 2 , and t=E sm 2 6 , m the diurnal terms 
/ is approximately \, k= 1 , and e=E sm 6 cos 0 , in the terms of 
long period / is a small fraction (for the fortnightly tide about -fa), 
k= 0, e=E(J--cos 2 6) The departure from exactness in the rela- 
tion /= 1 for the semi-diurnal, and f~\ for the diurnal terms is 
generally (except for certain critical depths of ocean) not such as to 
greatly change the nature of the results from those obtained when 
Laplace’s/=1 and J rigoiously Hence the integration of (24) will he 
three pursued on these three hypotheses, giving Laplace’s three kinds of 
kinds of oscillation The hypothesis which, will be made with regard to 7 
oscdla- is that y=l{l-q cos 2 0), and m the case of the semi-diurnal tides 
tion. we shall be compelled by mathematical difficulties to suppose q to 
he either unity or zero The tides of zonal seas may he worked out, 
and more complex laws of depth may be assumed; but for the 
discussion of such cases the reader is referred to Thomson's papers 
in Phil. Mag , 1875. 

There might be reason to conjecture that the form of u would be 
similar to that of e, and this is m fact the case for the diurnal tides 


for any value of q and for the semi-diurnal tides when q is unity Preli- 
Before pioceedmg furthei it will be convenient to exhibit twommary 
purely analytical transformations of the first two terms of (24) transfor- 
which hold true for certain values of l and/ and when u has such mations 
a form as that suggested If we put k=l, f=\, 7= Z(1 -q cos 2 0), 
then, if v=A sm 0 cos 0, it will be found on substitution that 

1 

sm Odd 


2 cot 0^-i — Vo 
dd sm- 9 _ 


-8 Iqv (25) 


£ - cos 2 0 r | - cos 2 6 
Agam, if we put 1 = 2, /= 1, g = l, y=l(I - cos 2 B)=l sm 2 9, and if 
v=A sm 2 0. 


1 d 


7/-cg + 2»cos9) cot 


— 2y— 


- 8 Iv (26) 


sm 0 eld 1-eos 2 0 1-cos 2 0 

Another general pioperty of (24) is derived from the supposition 
that u is expressed m a senes proceeding by powers of l , thus 

=VM>i|+^jp+ • (27) 

Let v 0 , w, v 2 , &c , be so chosen that, when u is substituted in (24), 
the coefficient of each power of l vanishes independently , then 
the term independent of l obviously gives v 0 — - e, and the connex- 
ion between successive v’s is 

r / dv k \-i / cos 6 dv m kv m \ 

7 ( sm d ~dF + f° w cos 6) _ \f dd sm d) 


1 d py 

smddd I — 


dd V 
P- Ci 


sm 0(/ 2 -cos 2 0) 


4- 4mlv m+1 — 0 (28) 

We shall suppose below that u is expansible m the form (27), an d 
shall use (28) in conjunction with (25) or (26) for findmg the 
successive values of the v’s 


§ 14 Diurnal Tide 

Let us first consider the diurnal tides We have e =E sm 0 cos 0, Diurnal 
*= 1. and /=} , then v 0 = - E sm 0 cos 0 Hence by (28) and (25) tide 
-SlqVo + imlv^O (29), 

and therefore 2 h= : ^o Applying the same theorem a second time, 
r 2=( 2 sMfai and so on , therefore u = u 0 [l + Zlq/ma + (2lqjma)~ 4- ] 

^ - ”0- _ _ e 

1 - 2lq{ma~ 1 - 2lq/ma [6} 

Butu=h-e, hence x 2 Iq/ma 

1-2 Iqjma ’ ' W' 

It appears, therefore, that the tide is “ inverted,” giving low water 
where the equilibrium tide gives high water If ^=0, so that the 
ocean is of uniform depth, the tide vanishes, 

§ 15 Semi-Diurnal Tide, with V malic Depth 

Next let us consider the semi-diurnal tide m the case where q= 1, Semi- 
so that 7 =1 sm 2 0 Then e=E sm 2 0, k= 2, /= 1 • also v 0 = - e= diurnal 
- E sm 2 0 Hence by (28) and (26) -8 lv 0 + 4mZ% = 0, whence v-, — tide 
2/mv 0 Applying the same theorem a second time, ^=(2/mp 0 , 
and so on , therefore u=‘U 0 [l + 2l/mci+(2l/ma) i + ] 

_ % e 

1 - 2 IJma 1 - 2l/ma 

Hence h=n+e= TO 

If 2ljma= l, the height of tide is equal to the equilibrium height ; 
but it is inverted, giving low water where the equilibrium theory 
gives high water In the case of the eaith m=l/289, and therefore 
this relation is satisfied if Z=a/1156 Hence in a sea 3000 fathoms 
deep at the equator, and shallowing to the poles, we have inverted 
semi-diurnal tides of the equilibrium height 


§ 16 Semi-Diurnal Tide, with Uniform Depth 
The method of development used above, where we proceed by 
powers of the depth of the ocean, is not applicable where the depth, 
is uniform, because it leads to a divergent senes We have there- 
fore to resume equation (24) In the case of the semi-diurnal tides 
we have for the depth 7 =1 (a constant by hypothesis), k=2, f= 1 
approximately, ana e=Esm 2 0 How for bievity let /3=4 majl, 
i»=sin 0, so that e=Ev 2 Then we find that on development (24) 
becomes jt n 

Al-^-r~-(8-2v^-^)n= -fW (33) 

Let us now assume as the solution of this equation 

u=(Z’ 2 -E> 2 +A 4 ^ + jE 6 v«-|- . +Z&*+... (34). 

Substituting from (34) m (33), and equating to zero the coefficients 
of the successive powers of v, we find K 2 =E, 2T 4 apparently inde- 
terminate, and 

2i{2i + 6)^0; ^.4 — 2i(2t -f - 3 ) 4- ~ 0 (35) 

Since jfr o =0, this equation of condition may beheld to apply for 
all positive integral values of 1 , beginning with i=0 It is obvious 
that ATg is determinable m terms of K A and E 2 , K s in terms of AT 8 
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and if 4 , &c. 3 so that all the JT’s aie to he found in terms of A' 2l 
which is known, and of K 4l which is apparently indeterminate 
The condition, for the convergency of the senes (34) for n and for 
the senes dajdv is that shall tend, to a limit less than 

unity The equation (35) may be written 

A 3344 _ 2i , + 3 0 

2&“H> 


(36). 


- JTi — ■ - 2t(2i + 6) Kju+2 

Now A*2 S+ 2 / Kh tends to be exthei infinitely small oi not infinitely 
small If it he not infinitely small in the limit, the second term 
on the light of (36) becomes evanescent when i is very great, and 
we have in the limit when i is very large— 

?a£ w = 2 i± s 3= r r s-| 

2m- 6 L 2(1+3)J L 2>J 

But the latio of successive terms of tends to become 

(1 - 2 /i)v~ Henc e, if does not tend to become infinitely 

small, u=A + BVl-/, where A and B are finite for all values of v 
Again, under the same circumstances we have m the limit when % is 
very large — 

(g!±Mk ^A3 a _/ I V 3_V 

(2i+2)A' 2i 4.i/ J ‘+ 1 ~2i + 2 2z + 6 \ 4+1/V 2(i+3)/ 

=(l-l/2i> 2 . 

But the ratio of successive terns of (1 - v~)~^ tends to (1-i/i)/ 
Hence, if Ak+s/Aiu does not tend to become infinitely small, 
'dn/dv=Q +D(1 - /)“£, where C and D are finite foi all values of v 
Now ~ra— c ~r Vl - /=CVl - /+D. 

do dv 

Therefore at the equator, where v=l, dnfdB=D, a finite quantity 
Hence the hypothesis that K^s/K^ tends to he not infinitely small 
leads to the conclusion that n and dn/dd are finite at the equator 
But on account of the symmetiy of the system the co-latitudinal 
displacement £ must vanish at the equator, and therefore x also 
By (23), when/=l, i=2, v=&m d, 

But we have just seen that this hypothesis makes u finite when 
r— 1 or 8=90% and therefore at the equator 

x== sS’ a fimte < i imntity 

Now symmetry necessitates a vanishing value of dn/dd at the 
equator Thus the hypothesis that Na-ws /£i» tends to be not in- 
finitely small is negatived, and we conclude that, on account of 
the symmetry of the motion, it is infinitely small for infinitely great 
values of i This being established, let us write (36) m the form 

An, 4-3 

Ah, “2i 2 +3i-(2i~+6i)AWAh,+» 


(36a). 


Hence by repeated application of (36a) we have 

X a f = 2&- K MT+W+W 

2(i+L) + 3 (» + 1 )--2( i+ 2)3+3(t+2)-&c. (37). 
And we know that this is a continuous approximation to -£2,4-0/ Ah, 
which must hold in order that the latituclmal velocity may vanish 
at the equator Writing the iY’s may be com- 

puted from the continued fraction (37) Then 

AT 2 =E, KJ~Ei=Ni, JT a /E=W 1 W a , JTJ ^NJSTjr* &c 
We cannot compute £ s from £j, E~ s from K& and so on , for, if we 
do, then, short of infinite accuracy m the numerical values, we shall 
be gradually led to successive values of the iTs which tend to 
equality 1 

This process was followed by Laplace without explanation It 
was attacked by Airy m his * ‘ Tides and "Waves ” (in Ency. llctrop ) 
and by Terrel in his Tidal Researches (IT S Coast Survey, 1873), but 
was justified by Sir W Thomson m the Phil. Mag (1875, p 230) 
The investigation given here is substantially Thomson’s. 

Laplace gives numerical solutions for three different depths of 
the sea, ts^, nrhr of the earth’s radius. Since m 
these coriespond respectively to the cases of 0=40, 10, 5, and the 
solutions are 

0=40, h=E [v 2 + 20 1862k' 4 +10 1164/ -13 1047/-15 4488/° 

-7 4581k' 12 - 2 1975k' 14 — 0 4501/ 8 - 0 0687/ 8 
-0 0082/®- 0 0008/ 2 - 0 0001/ 4 . \ 

0=10, h=E{/+ 6 1960/+ 3 2474/+ 0 7238/+ 0 0919/° 

+ 0 0076/®+ 0 0004/ 4 } 

0= 5, h=E(/+ 0 7504/ + 0 1566/ + 0 0157/+0 0009/°+. } 


l Thomson calls this a dissipation of accuracy It may "be illustrated thus 
Consider the equation a£-3:c+2=0, winch may be written either a;=5+Jx 2 or 
x=S - 20 Now let a:, 1 4- 1 =§+3a:2 WJ and suppose we start with any value % less 
than unity, and compute aq, % 2 > • x n Then, starting with % n in the equation 
* n _ 1 =3- 2/* n , if we work backwards, we ought to come to the original value 


!, and the values go on approximating to 1, which is a root of 
Next start backwards with Kg= -97, and we find x^= 938, x%= 868, 
6,%= 127,20= -12 76, #_i=8 167, ib_s=2 367,z_ ? =2 155,r_4=2 072, and 
->t of the equation 


ie values" go on approximating to 2, the other root 


Since h vanishes when v=0, theie is no rise and fall of water at 
the poles "When v = 1 at the equatoi, we find 
0=4O, h= - 7 434E 
0=10, h= 11 267 E 
0= 5, h= 1 924 E 

The negative sign in the fust case shows that the tide is inverted 
at the equator, giving low watei when the distuibmg body is on 
the meridian Near the pole, however, that is, for small values of 
v, the tides are direct In latitude 18° (approximately) there is a 
nodal line of evanescent semi-diurnal tide In the second and 
third cases the tides are eveiy where direct, increasing m magnitude 
from pole to equator As 0 diminishes the tides tend to assume 
their equilibrium value, because all the terms, save the first, become 
evanescent When 0=1 (depth fj of radius) the tide at the equator 
still exceeds its equilibrium value by 11 per cent. As 0 diminishes 
from 40 to 10 the nodal hue of evanescent tide contracts round the 
pole, and when it is infinitely small the tides are infinitely gi eat 
The particular value of 0 for which this occurs is that wheie the free 
oscillation of the ocean has the same period as the forced oscilla- 
tion The values cho»en by Laplace were not w ell adapted for the 
illustration of the results, because m the eases of 0 = 40 and 0=10 
the depth of the ocean is not much different from that value which 
would give infinite semi-diurnal tide For values of 0 greater than 
40 we should find other nodal lines dividing the spheie into regions 
of direct and inverted tides We refer the reader to Six W 
Thomson’s papers for fmther details on. this interesting point 

§17 Tides of Long Period , Laplace's Argument 
from Fi iction 

In tieatmg these oscillations Laplace remarks that a very small Laplace’s 
amount of friction will be sufficient to cause the surface of the argu- 
oeean to assume at each instant its form of eqiulibiium, and he ment 
adduces m proof of his conclusion the considerations given below from 
The fiiction heie contemplated is such that the integral effect is friction 
represented by a retarding force pioportional to the velocity of the unsound, 
water relatively to the bottom. Although proportionality to the 
square of the velocity would probably be nearer to the truth, yet 
Laplace’s hypothesis suffices for the piesent discussion 

in oscillations of this class the wmter moves for half a period noi th, 
and then for half a period south In oscillating systems, where the 
resistances are proportional to the velocities, it is usual to specify the 
resistance by a modulus of decay, namely, that period m which a 
velocity is reduced to e' 1 of its initial value by friction Now the 
friction contemplated by Laplace is such that the modulus of decay 
is short compared with the semi-peiiod of oscillation. The quickest 
of the important tides of long period is the fortnightly (see chapter 
iv ) , henee, for the applicability of Laplace’s conclusion, the modulus 
of decay must be short compared with a w r eek Now it seems prac- 
tically ceitam that the friction of the bed of the ocean would not 
materially affect the velocity of a slow ocean cunent in a day or two 
Hence we cannot accept Laplace’s discussion as satisfactory How- 
ever this may be, we now give what is substantially Ins argument 

Let us write S for the reciprocal of the modulus of decay Then 
the frictional forces introduced on the left-hand side of (17) are 
+ Sd^/dt m the first and sm QSdy/dt in the second. Laplace’s 
hypothesis with regard to the magnitude of the factional forces 
enables us to neglect the terms d-£/df 2 and sm 8 d-y/dt 2 compared 
with the frictional forces Then, if we observe that 111 oscillations 
of this class the motion is entirely latitudinal, equations (17) and 
(19) become <f£ _ d v _ g d_ n 


. dy 




(38). 


fja sm 9 + j e (y£ sm 9) = 0 J 

From the first two of these we easily obtain 

( s+ ?“ 8 ’0f= <*» 

As a first approximation we treat d^jdt as zero, and obtain tj=e, 
or the height of water satisfies the equilibrium theoiy In these 
tides (see chap iv) e=|E (i~cos 2 0) cos it, so that from the third 
equation of (38) we can obtain a first approximation to £ , then, sub- 
stituting in (39), we obtain on integration a second approximation 
to fj Laplace, however, consideis as adequate the first approxima- 
tion, which is simply the conclusion of the equilibrium theory 

§ 18 Tides of Long Period m an Ocean of Uniform. Depth 
As it seems certain that these tides do not satisfy even approxi- Tides of 
mately the equilibrium law', we now proceed to find the solution long 
where there is no friction In the case of tli ese tides £=0,/a small period 
fraction, and e=EQf-eos s 0). The equation (24) then becomes without 
i j t • />*i\ friction. 

(7^_jie)+i»M(ti+e)=o , 

Y 2 - COS 2 9/ 
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or, -writing y. for cos 6 and e=E ( 3 - ft), 

J^V^!p =4 “ ,(u+e) (40) 

We shall confine the investigation to the case where y—l, a con- 
stant, and where the sea covers the whole surface of the globe 
The symmetry of the motion m this case demands that n when ex- 
panded in a series of powers of y shall only involve even powers 
Let us assume, therefore, that 

i^tr B ^ +B ^ 3+ -•+Bi t +ift* +1 + •* (41) 

Then D^g=B aj u+ ( B 3 -B l) ^ + + (B 2l+1 - B 2l -i)ft !+1 + . 

|(^|)= B - +8 ^- B > !+ • 

+ (2i+l) (B 2i +i - B 2t -iV 21 + • (42) 

Again, 

-/ 2 B^+(B 1 -/ 2 B 3 )ft+ • +(B 2rt -/ 2 B 2l+1 )^+ 1 + . (48), 

u=0-if 2 B^ 3 +l(B 1 -/ 2 B 3 y+ . +I(B 2t _ 3 -r-B2 l -iK‘+ (44), 

where O is a constant TheD, writing p for ima/l, as m the case of 
the semi-diurnal tide, substituting from (42), (43), and (44) m (40), 
and equating to zero the successive coefficients of the powers of y, 
we find C=-^E + B 1 /P'« 

[_ {4e) 

B «- B «( 1 -5pri^^)-5^i5 B «“ 0 J 

Thus the constant 0 and B«, B 5 , &c , are all expressible m terms of 
B x , and B x is apparently mdeteiminate We may remaik that, if 

- ^ B -i= iP E » or B -i= " 2E > 

the equation of condition (45) may be held to apply for all values 
of i, from one to infinity Let us write (45) m the form 

B -‘±l = l _ — ^ PP+ - ? 2l ~ 3 (46) 

B*-i 2 i(2h- 1) /P+ 2z(24+l)B 2i _ 1 


When 4 is large B 2l +i/B 2l _i either tends to become infinitely small 
or it does not do so Let us suppose that it does not tend to become 
infinitely small Then it is obvious that the successive B’s tend 
to become equal to one another, and so also do the values of 
(B 2 ,_2 - / 2 B 2 ,_i) 12% and the coefficients of dujdy Hence we have 
dn/dy = L+M/(l - ft), for all values of ft where L and M are 
finite Hence this hypothesis gives infinite velocity to the fluid at 
the pole, where y=l But with a water-covered globe this infinite 
velocity is impossible, and therefore the hypothesis is negatived, 
and B 2 i+i/B 2 f_i must tend to become infinitely small This being 
established, let ns write (46) in the form 

P 


B 21 _ 3 ' 


2i(2i+1) 


1- 


f*P B it+i 

2i{2i+l) B 2t _i 


(47) 


By repeated applications of (47), we have m the form of a con- 
tinued fraction 


2A Vj 3= 15203, 1 +/ 2 iV 1 =l 0041, iA T 1 (l+/ 2 W 0 ) = l 5228, 
iW 1 W 2 (l+/ 2 Wj) = l 2187, i^ 1 Noh\(l+f z N i )= 60088, 

• A 7 4 (1+/ 2 A 1 5 )= 20888, ftV) W 5 (l +f t N s )= 05190, 

^ A r 6 (l +/ 2 A r 7 )= 00976, fadfj W 7 (l+/-iV 8 )= 0014, 

Wi W 8 (H-/W 9 )= 00017 

So that 

h/e= { 1520-1 0041 +1 5228ft- 1 21 87ft + 6099ft- 2089ft° S 
+ 0519ft 2 - 0098ft 4 + 0014ft® - 0002ft 8 } — (j -ft) (50) 

At the pole, where /i=l,h= -Ex 1037=ex 15561 /r,, 
and at the equator, where y= 0, h= +Ex 1520 = e x 4561 / ' ' 

How let ns take a second case, wheie /3= 10, which was also one 
of those solved for the case of the semi-diurnal tide by Laplace, 
and we find 


h/E= 2363-1 0016ft + 5910ft 1 - 1627ft+ 0258ft- 0026ft° 

+ 0002ft 2 

At the pole, wheie y=l, we find h= -Ex 3137= ex 471, and at 
the equator h=+Ex 2363 = ex 709 With a deepei ocean we 
should soon amve at the equilibrium value for tbe tide, for N l3 N», 
&c , become very small, and 2iYj//3 becomes equal to J In this 
case, with such oceans as those with which we have to deal, the 
tides of long period are consideiably smallei than the equilibiium 
value 


§19 Stability of the Ocean 

Imagine a globe of density 5, surrounded by a spherical layer of Stability 
water of density cr Then, still maintaining the spherical figure, and of the 
with water still coveung the nucleus, let the layer be displaced ocean 
sideways The foice on any pait of the water distant / fiom the 
centie of the water and r from the centre of the nucleus is ^var' 
towards the centre of the fluid sphere and ■fir(d-er)? towards the 
centre of the nucleus If 5 be greater than cr there is a force tend- 
ing to carry the water fiom places where it is deeper to places where 
it is shallower , and therefore the equilibrium, thus aibitianly dis- 
turbed, is stable If, bowevei, S is less than cr (or the nucleus 
lighter than watei) the foice is such that it tends to carry the water 
from wheie it is shallower to where it is deeper, and therefore the 
equilibiium of a layer of fluid distributed over a nucleus lighter 
than itself is unstable. As Sir William Thomson has remarked, x 
if the nucleus is lighter than the ocean, it wall float m the ocean Stabilities 
with part of its suiface diy Suppose, again, that the fluid layer of various 
be disturbed, so that its equation is r=a(l + s l ), where s t is a sur- orders, 
face harmonic of degree % , then the potential due to this defoima- 

tion is Sl> an< * ^ ie w h°) e potential is 

4ir8ft , 47rc r qt+3 
3t~ + 2i+l r%+ 1 S% 


If, therefore, <r/(2i+l)is greatei than |5, the potential of the forces 
due to deformation is gieatei than that due to the nucleus But 
we have seen that a deformation tends to increase itself by mutual 
attraction, and therefore the forces are such as to increase the 
deformation If, therefore, a— ^(24+1)8, all the deformations up 
to the 4th are unstable, but tbe 4+ 1th is stable 2 If, however, cr 
be less than 5, then all the deformations of any order aie such that 
there are positive forces of restitution Eor our present purpose 
it suffices that this equilibrium is stable when the iliud is lighter 
than the nucleus 


§ 20 Precession and Nutation 


P 

B 2t _i_ 24(24+1) p 

B^-a" f 2 p , (24+2)(24+3) 

24(24 + 1)'% f-p 

(24 + 2)(24+3) 


P 

t (24 + 4)(24 + 5) 


And we know that this is a continuous approximation, which must 
hold in older to satisfy the condition that the water coveis the 
whole globe Let us denote this continued fraction by — N L Then, 
if we remember that B_ 1 = - 2E, we have 

B 1 =2EW 1 , B 3 /B 1= -W 2 , B 5 /B 3 = ~N 3 , B 7 /B 6 = -W* &c , 
so that 


B 3 = -2EW 1 iV 2 , B b = 2EW 1 W 2 W 3 , B 7 = - 2EW»Ar 3 W 3 2V' 4 , &c , 
and C=-pJ + 2E Nfp 

Then h=n+e 

= C + P 7 (E + i^B 1 )ft+i(B 1 -/ 2 B s )ft + KB 3 -/ 2 B s )ft+ . 
=E {2 Nip - (1 +/LV 1 )ft + 4^(1 +/ 2 JV 3 )ft 

-JW 1 iY 2 (l+/ 2 W 3 )ft+ } . .. (49) 

How we find that, when /3=40, which makes the depth of the 
sea 3000 fathoms or of the radius of the earth, and with 
f— 0865012, which is the value for the fortnightly tide (see 
chap iv ), 

2Vi=3 040692, W 2 =l 20137, N % = 66744, 2V" 4 =*42819, N s = 29819, 
Wg= 21950, N 7 = 16814, N & = 13287, W 9 = 107, N 10 = 1. 
These values give 


Suppose we have a planet covered with a shallow ocean, and that Preces- 
the ocean is set into oscillation Then, if there aie no external dis- sion and 
turbmg forces, so that the oscillations are “free,” not “forced,” nutation 
the resultant moment of momentum of the planet and ocean remains 
constant And, since each paiticle of the ocean executes periodic 
oscillations about a mean position, it follows that the oscillation of 
the ocean imparts to the solid earth oscillations such that the re- 
sultant moment of momentum of the whole system remains constant 
But the mass of the ocean being very small compared with that of 
the planet, the component angular velocities of the planet necessary 
to counterbalance the moment of momentum of the oscillations of 
the sea are very small compared with the component angular 
velocities of the sea, and therefoie the disturbance of planetary 
rotation due to oceanic reaction is negligible If now an external 
disturbing force, such as that of the moon, acts on the system, the 
resultant moment of momentum of sea and earth is unafieeted by 
the interaction between them, and the processional and nntational 
couples are the same as if sea and earth were rigidly connected 
together Therefore the additions to these couples on account of 
tidal oscillation are the couples due to the attraction of the moon 
on the excess or deficiency of water above or below mean sea-level. 

Tbe tidal oscillations are very small m height compared with the 
equatorial protuberance of the eaith, and the density of water is 
^ths of that of surface rock , hence the additional couples are very 
small compared with the couples due to the moon’s action on the 


1 Thomsen and Tait, Nat Phil , § 816 

2 Compare an important paper by PomcarS, m Acta Math (1885), 7 , 3, 4 

XXIII — 46 
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Correc- solid equatorial protuberance Therefore precession and nutation 
tions to take place sensibly as though the sea were congealed in its mean 
preces- position If the ocean be regarded as fuctionless, the principles 
sion and of energy show us that these insensible additional couples must be 
nutation periodic m time, and thus the corrections to nutation must consist 
msen- of semi-diurnal, diurnal, and fortnight!} nutations of absolutely 
sible insensible magnitude. "We shall have much to say below on the 
results of the introduction of friction into the conception of tidal 
oscillations as a branch of speculative astronomy 

§ 21 Some Phenomena of Tides in Pavers 
Tides in In § 2 we have given a description of some of the phenomena of 
rivers the tide-wave m rivers As a considerable part of our piactical 
knowledge of tides is derived from observations m estuanes and 
merSj we give an investigation of two of the most important 
features of the tide- wave m these cases It must be premised that 
v hen the profile of a wave does not present the simple harmonic 
form it is convenient to anal} se its shape into a senes of partial 
■waves superposed on a fundamental wave , and generally the prin- 
ciple of harmonic analysis is adopted, m which the actual wave is 
regarded as the sum of a number of simple harmonic waves 
The tide-wave in a nver is a “long” wave m which the vertical 
motion of the water is very small compared with the horizontal, 
the river very shallow eompaied with the wave-length, and the 
water which is at any moment in a vertical plane always remains 
so throughout the oscillation 

Suppose that the water is contained in a straight and shallow 
canal of uniform depth , then take an origin of coordinates at the 
bottom, with the x axis horizontal m the direction of the canal, 
and the y axis vertical , let A he the undisturbed depth of water , 
let h + v he the oidinate of the surface corresponding to that fluid 
whose undisturbed abscissa is x and disturbed abscissa x +£, and 
let g be grai lty. The equations of motion and continuity 1 are 


dP~ 9 (l+dl-ldx) 3 I 


(52) 


_ - hd£jdx 

v ~ l+dl-ldx J 
For brevity we shall write u 2 = gh and u=vt-x Since for “ long ” 
waves d%jdx is small, the equations (52) become approximately 

dt* ds?\ dx) I , 53) 

h~ dx^\dx) J 

For finding a fiist approximation we neglect the second term on 
the right of each of (53) The solution is obviously 
ij = a cos m(zt-x)= acosmu\ 

71= -mahsmmu J • \ ) 

(54) gives the height of the water whose undisturbed abscissa is 
x, and since £ is small this is approximately the height at the point 
on the hank whose abscissa is x But now suppose that at the 
origin (the mouth of the nver) the canal communicates with a 
basm in which there is a forced oscillation of water-level given by 
7)=Hsmni . ... (55) 


This represents the oceanic tide, and n is that which we call below 
(§ 23) the speed of the tide Then obviously m=njv, so that at 
any point x up the nver 

i,=Ksm . (56) 

(56) gives the first approximation to the forced tide-wave, and 
it is clear that any number of oscillations may be propagated inde- 
pendently up the nver with the velocity -s /gh due to the depth of Over 
the nver In passing to the second approximation we must separate tides 
the investigation into two branches 

(l ) Oier-Tides (see § 24) — We now suppose that the tide at the 
nver mouth is simply (55) On substituting the approximate 
values (54) in (53) our equations become 

^y=ir ~; + sin 2 mu 'l 

dt % l (57) 

! = ^ J 

We have now to assume an appropnate form for the solution of (57), 
such as £ —a cos mu + Ax cos 2 mu + B sin 2 mu (58) 

We have here m effect assumed that the second and third terms of 
(58) are small compared with the first It is clear, however, that 
at a distance from the origin the term in A will become large 
This difficulty may he eluded by taking the canal of finite length, 
and supposing that, where the canal debouches into a second basm, 
a second appropnate forced oscillation is maintained The length 
of the canal remains arbitrary, save that the second term of (58) 
shall still be small compared with the first On substituting from 
(58) m (57) we have B indeterminate and A = - 1 arm" , hence 
rj/h = \m-a" - ma sin mu + $m 3 arxsm2mu + (2mP>-\m-a-)cas 2mu (59) 

This gives the elevation of the water whose undisturbed abscissa 
is x, that is to say, at the point whose abscissa along the hank is 
X=a3+£ If we put x=X-£ m the largest term of (59), and treat 
£ as small, and put x—X m the small terms, (59) becomes 
17/A = - ma sm m(vt - X ) + 1 m s a 2 X sm 2m(vt - X) 

+ (2mB - f mV) cos 2 m(vt - X) 

But at the ongin (55) holds true, therefore B = ftfnaP, - mah = 
and mv=n Thus the solution is 

/ X \ 3 Ehi ( X \ 

(60) 

From (60) we can see what the proper forced oscillation at the Solution 
further end of the canal must be , but this matter has no present giving 
interest The first term of (60) being called the fundamental, the first 
second gives what is called the first over -tide, and by further over-tide 
approximation we can get the second, third, &c The over-tide 
travels up the river at the same rate as the fundamental, but it has 
double frequency or “speed,” and the ratio of its amplitude to that 

of the fundamental is ^ 

4A ^Jgh 

As a numerical example, let the range of tide at the river mouth 
be 20 feet and the depth of river 50 feet The “speed” of the 
semi-diurnal tide is about 1/1 9 radians per hour , \{gh—27 miles 
8JET 1 v 9 

per hour , hence -j==^X Therefore 34 miles up the river 


the over-tide is ^th of the fundamental and has a range of 2 feet 
If the nver shallows very gradually, the formula will still hold, 
and we see that the height of over-tide vanes as (depth)~i 
Fig. 1 s read from left to right exhibits the progressive change 
of shape The steepness of the advancing crest shows that it is a 
shorter time from low to high water than vice versa The law of 
the ebb and flow of currents mentioned in § 2 may also he easily 
determined from the above investigation. We leave the reader to 
determine the effect of faction, which is given by inserting a term 
-pd^jdt on the nght-hand side of (57) 

Inter- (ii ) Compound Tides (see § 24) — We shall now consider the 
ference mutual influence of two waves of different penods travelling up 
of waves the nver together In the first approximation they are quite inde- 
nt sbal- pendent, and we may assume 

low £ = a cos m(vt -x) + h cos [n(vt ~ a) + e] (61) 

water I n proceeding to the second approximation, we only take notice 
of those terms which result from the interaction of the two, and 
omit all others, wntmg for the sake of brevity 
{m-n} = (m- n)(vt -x)-e, 

\m+%) = (m+n)(vl-x}+e 

With the value of £ assumed m (61), we find, on substituting m (53) i 
and only retaining terms depending on mutual influence, that the j 
equations for the second approximation are 


+ + n ) sm {«!■ + n) - (to - n) sm {m-w}]!^ ) 
17 /A = - abmn\cos {m+n} - cos {to-k}]- d^jdx J 

Now let us assume as the solution 
£=acosm(®f-a:)+Aa 3 Cos{m-Mi} +Bsin{m+ 7 i} } 

+&cos[«(v£-«) + e]+CK cos{m-7i} +Dsm{m-w} J ' J 
and let us elude the difficulty about the increasing magnitude of 
the second term m the same way as before Substituting m the 
equation of motion, we have for all time, 

2(m +n)A sm [m + n] +2(m-«)Csin {m-n} 
+%abmn[(m+n) sin. {m-\-n} - (m-n ) sm 
This gives A= - \abmn and C= +f dbmn B and D remain arbi- 
trary as before, and will he dropped, because they are to be deter- 
mined by the condition that at the ongm the terms of d£/dx in 
cos {m+n}, cos {m - n} are to vanish, whence 

yjh— - am, sin m(vt - x) - In sm \n(vt - x) + e] 

+ 2 abmn[(m + n)x sm {m+n} -(m- n)x sm {to - n} ] 

+ terms in cos {to + n} and cos {to - n] 

Then we pass from x to X as m the last section, and make the 
terms m cos [m+n] and cos {to - n) vanish by proper values of B and 
D, and we have 

17 = avih sm m(vt-X)- Ink $m\n(vt - x) + e] 

+ f dbmnX[(m +n) sm {m+n} —(m~n) sm {to - «.} ] (64) 
Now at the river’s mouth, wheie 23=0, suppose that the oceanic tide 
is represented by 97 =!?{ sm nf + JS^ sin (n 2 t + e) 
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- am = SJh , 


so that (64) becomes 


- bn=JETfh, hab/nn—ff^Jh, 
_ n 1 ±n 2 
\[gh ’ 


+ 3^,^ XBm [ ()ti + ns) ( ( _^ +e ] 

< 65 ’ 

As a numerical example, suppose at the mouth of a river 50 feet 
deep that the solar semi-diurnal tide has a range 2j2' 1 =4 feet, and 
the lunar 2iT 2 =12 feet , then % + ?i 2 =£f radians per hour, % - n 2 =-^ 7 
radians per hour, and as before \Jgh = 27 miles per hour With 
these figures 3.5^ 7? 2 + n 0 1 

4A ^gh 170 

Thus 15 miles up the river the quater-diumal tide (m § 24 below, 
called MS) has a semi-range of an inch But the luni-soiar fort- 
nightly tide (called MSf in § 24) would have a semi-range of -^yth 
of an inch Where the two interacting tides are of nearly equal 
speed, the summation compound tide is very large compared with 
the differential tide As before, when the river shallows gradually 
this formula will still hold 

It is interesting to note the kind of effect produced by these 
compound tides When the primary tides are m the same phase 
n 1 t=n 2 t + e. 


^ +,h) v-^ + ' =2 ’ h ‘~ ( - ni+ ' h) W^ ’ 


,=(ai+j> n « 1 (*-i)+?^34^ sln [ 2 ^ K+n!|): ^] 

_3iyr a 7 h -n 3 (v-i|s) 

ih vp; *Jgh 

Hence the front slope of the tide-wave is steeper at spring than at 
neap tide, and the compound tide shows itself m the form of an 
augmentation of the first over-tide , and the converse statements 
hold of neap tide Also mean-water mark is lower and higher 
alternately up the river at spring tide, and higher and lower alter- 
nately at neap tide, by a small amount which depends on the dif- 
ferential tide With the river which we were considering, the 
alternation would be so long that it would in actuality be either 
all lower or all higher 


ip wo IY The Harmonic Analysis 

methods § 22 Methods of applying Theory to Practice 

of treat- The comparison between tidal observations and tidal theories, 
m S °b- an d the formation of tables predicting the tidal oscillations of the 

serva- sea, have been carried out m two different ways, which may be 

tions called the “ synthetic ” and the “ analytic ” 

Syn- The semi-diurnal rise and fall of tide with the weekly alternation 

thetic of spring and neap would naturally suggest to the investigator 
method, to make his formula conform to the apparent simplicity of the 
phenomenon He would seek to rejiresent the height of water by 
either one or two periodic functions with a variable amplitude , 
such a representation is the aim of the synthetic method That 
method has been followed by all the great investigators of the past, 
— Newton, Bernoulli, Maclaurra, Laplace, Lubbock, Whewell, Airy 
Since at European poits the two tides which follow one another on 
any one day are nearly equal, or, m other words, there is scarcely 
a sensible diurnal tide, these investigators bestowed comparatively 
little attention to the diurnal tides If these are neglected, the 
synthetic method is simple, for a single function suffices to repre- 
sent the tide In non-European ports, however, the diurnal tide is 
sometimes so large as to mask the semi-diurnal, and to make only 
a single instead of a double high water m twenty-four hours. To 
lepresent this diurnal tide m the synthetic method we are compelled 
to introduce at least one more function There should also he a 
third function representing the tides of long period , hut until the 
last few years these tides have scarcely been considered, and there- 
fore we shall have little to say of them in explaining the synthetic 
Three method The expression for the tide-generating forces due to either 
classes sun or moon consists of three terms, involving the decimations and 
of tides hour-angles of the planet One of these terms for each goes through 

its period approximately twice a day, a second once a day, and the 
third varies slowly (§ 7). The mathematical basis of the synthetic 
method consists of % synthesis of the mathematical formulas The 
semi-diurnal term for the moon is fused with that for the sun, and the 
same process is carried out for the diurnal and slowly varying terms 
A mass of tidal observation at a place where the diurnal tide is 
small, even if, as m all the older observations, it consists merely 


of heights and times of high and low water, soon shows that the 
fusion of two simple harmonic oi periodic functions is insufficient 
to repiesent the state of tide , and the height and time of high 
water are found to need corrections for the variations of decimation, 
of motion m right ascension, and of the parallaxes of both bodies 
But wben continuous tide-gauges were set up far moie extended 
data than those of the older observations became accessible to the 
investigator, and more and more coirections were found to be ex- 
pedient to adapt the formnke to the facts A systematic method 
of utilmng all the data became also a desideratum This state of 
matters led Sir W Thomson to suggest the analytic method 1 It Analytic 
is true that the dynamical foundations of that method have always method 
lam below the surface of the synthetic method, and have constantly 
been appealed to foi the theoretical determination of corrections , 
nevertheless, we must regard the explicit adoption of the analytic 
method as a gieat advance In this method we conceive the tidal 
forces or potential due to each disturbing body to be developed into 
a senes ot terms each consisting of a constant (determined by the 
elements of the planet’s orbit and the obliquity of the ecliptic) 
multiplied by a simple haimomc function of the time Thus m 
place of the terms of the synthetic method for the thiee classes of 
tides we have an indefinitely long series of terms for each of the 
three classes The loss of simplicity m the expiession foi the forces 
is far more than counterbalanced by the gam of facility for the 
discussion of the oscillations of the water This facility arises from 
the gieat dynamical pnnciple of forced oscillations, which we have 
explained m the historical sketch Applying this principle, we see 
that each individual teim of the harmonic development of the tide- 
generating forces coiresponds to an oscillation of the sea of the 
same period, but the amplitude and phase of that oscillation must 
depend on a network of causes of almost inextricable complication 
The analytic method, then, lepresents the tide at any port by a 
senes of simple harmonic terms whose period is determined from 
theoretical considerations, hut whose amplitude and phase are found 
from observation Fortunately the senes representing the tidal 
forces converges with sufficient rapidity to permit us to consider 
only a moderate number of harmonic terms m the series 
Now it seems likely that the corrections winch have been applied 
in the use of the synthetic method might have been clothed m a 
more satisfactory and succinct mathematical form had investigators 
first carried out the harmonic development, In this article we shall 
therefore mveit history and come back on the synthetic method 
from the analytic, and shall show how the formulae of correction 
stated in harmonic language may be made compaiable with them 
m synthetic language One explanation is expedient before pro- Fusion oi 
ceedmg with the harmonic development There are certain terms terms 
in the tide-generating forces of the moon, depending on the longi- affected 
tude of the moon’s nodes, which complete their revolution m 18 6 by mo- 
years Now it has been found practically convenient, m the appli- tion of 
cation of the harmonic method, to follow the synthetic plan to the moon’s 
extent of classifying together terms whose speed differs only m node 
consequence of the movement of the moon’s node, and at the same 
time to conceive that there is a small variability m the intensity of 
the geneiatmg forces 


§ 23 Development of Equilibnwm Theory of Tides in Terms 
of the Elements of the Orbits 

■Within the limits at our disposal we cannot do more than in- Equili- 
dicate the processes to be followed m this development brium 

We have alieady seen m (3) that the expression for the moon’s theory, 
tide-generating potential is elements 

, r 3m 0 or orbits 

V= 2 ^ 2 ( cos ^~i)> mtro- 

and in (10) that # duced. 

cos® z — i=2^M 1 M 2 +2^^ M ^ 2 +2^M 3 + 

3^+^-2f Mi a + M 2 a -2M 3 2 
+ 2 3 3 * 

where MyM 2 ,M 3 are the direction cosines of the moon referred to 
axes fixed m the earth W e requu e to 
find the functions MjMa, J(M i - M 2 a ), 

&c , of the moon’s direction cosines 2 
Let A, B, C (fig 2) he the axes fixed 
m the earth, C being the north pole 
and AB the equator , let X, Y, Z be a 
second set of axes, XY being the plane 
of the moon’s orbit , M the projection 
of the moon m her orbit , J=ZG, the 
obliquity of the lunar orbit to the 
equator, x=AX=BCY, Z=MX, the 



1 Airy, and after him Chazallon, appear to have been amongst the first to use 
a kind of harmonic analysis for reducing tidal observations , hut, as Airy did 
not emancipate himself from the use of hour-angles, decimations, &c , his work 
can hardly be considered as an example of the analytic method , see his “ Tides 
and Waves,” and Hatt’s Phenomena des Marees, Pans, 1885 

2 For further details of the analysis of this section, see the Report “On 
Harmonic Analysis, &c ," for 1883 to the Bntish Association (Southport) 
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Moon’s moon’s longitude m her orbit measuied from X, the intersection of 
longitude the equator with the lunar oibit, hereafter called the “intersection ” 
and oUi- Then 


quit} of 
orbit in- 
troduced 


cos Zcosx + '-m f sin X cos 
1L= -cosZsinx + smko»xcos/ j- (66) 

M 3 = sm l sm I J 

Writing for brevity p = cos \I, psmM (67), 

v e find that 

Mx 2 - il 2 2 cos 21 x ~ Z) + cos 2 x+tf cos 2(% Z) 

- 2MjM 2 =s the «amc with sines m place of cosines 

MjMj— -fq cos (x - 2Z) + pq(p“ - f) cos x ^jpfco sfo + 2Z) >(68) 
MjM 2 =thu same with smes in place of cosines 
£ - M 3 j = i( 2 ' 4 - ip-q- + cf} + 2 \p-q- cos 2Z 
Moon’s These are the required functions of Mj, il 2 , M s 
distance Now let c be the moon’s mean distance, e the eccentricity of the 
and ec- moon’s orbit, and let 
centncity _3 to 

intro- T ~ 2 tr* 

duced Then, pnttmg 


(69). 


Height 
of tide 
at any 
port 


T=[ilna .]»*. z= [£O^J 1Ij (7I 


(70), 


we have 

Y— 


'(iz?r^ =2{, ’ XT+2i ~2 — 2 

. 35 2 4-7j 2 -2f ! X 2 +Y--2Z a 
+ 2 3 3 

Corresponding to the definition of a simple tide given m § 1, the 
expression for each term of the tide-generating potential should 
cousist o 1 a solid sphencal harmonic, multiplied by a simple time- 
harmomc In (71) p-&, p 2 (£ 2 - 1? 2 ), Ac , aie solid spherical hai- 
momcs, and m order to complete the expression for V it is necessaiy 
to develop the five functions of X, Y, Z in a senes of simple tune- 
harmonies But (71) maybe simplified m such a way that the 
five functions are reduced to three The axes fixed m the earth 
may be taken, as in § 7, to have their extremities as follows • — the 
axis C the north pole, the axis B 90° E of A on the equator, and 
the axis A on the equator m the meridian of the place of observa- 
tion Thus, if \ be the latitude of that place, we have 
£=cosX, ij=0, i"=sinX. 

Tide- Then, writing a for the earth’s radius at the place of observation, 
generat- (71) becomes 

Sffi 

1 +-K£ - sin 2 X)J(X 2 -f- Y 3 - 2Z 2 )] .. (71a) 

The process of developing the three functions of X, Y, Z consists 
m the mtioduetion of the formula of elliptic motion into (66) 
and (70), the subsequent development of the X-Y-Z functions 
m a senes of trigonometrical terms, and the rejection of terms 
which appear numerically to be negligible The terms depend- 
ing on the principal lunar inequalities — eveetion and variation — 
aie also introduced Finally, the three X-Y-Z functions are ob- 
tained as a senes of simple -fame-harmonics, with the arguments of 
the smes and cosines linear functions of the earth’s rotation, the 
moon’s mean motion, and the longitude of the moon’s perigee The 
next step is to pass, according to the principle of forced oscillations, 
from the potential to the height of tide generated by the forces 
corresponding to that potential The X-Y-Z functions being simple 
tune-harmonics, the principle of foreed vibrations allows us to 
conclude that the forces corresponding to Y in (71a) will generate 
oscillations in the ocean of the same periods and types as the terms 
m V, but of unknown amplitudes and phases. How let 
£3, KT 3 -*- Jjp- 2E 2 ) be three functions having respectively similar 
forms to those of 

X 2 - Y 3 XZ j 1(X?+Y*-22P) 

(l-e2)3 ,ana 3 (1-e 2 ) 3 1 

hut differing from them in that the argument of each of the simple 
time-harmonics has some angle subtracted from it, and that the 
term is multiplied by a numerical factor. Then, if g be gravity 
and h the height of tide at the place of observation, we must have 


,f--^X 2 -Y 2 


+ 2i7fYZ+2 ftXZ 


- (71) 


hay[4cos*A(3P-i 9 ) +sm2X£2+S(J-sm 2 A)Ka?+ 1 2 -2£ 3 )] (72) 

The factor Tar[g may he more conveniently written 1^“)% 

where Mis the earth’s mass It has been so chosen that, if the equili- 
brium theory of tides were fulfilled, with water covering Hie whole 
earth, the numerical factors in the £-g-2 functions would be each 
Defim- unity and the alterations of phase would be zero The terms m 
uon of ^(£ 2 + g 2 - 22r) require special consideration The function of the 
ugh tide latitude being J - sin. 3 X, it follows that, when in the northern 
>f tide of hemisphere it is high water north of a certain critical latitude, it 
ong is low water on the opposite side of that parallel , and the same is 

leriod true of the southern hemisphere. It is best to adopt a unif orm 


system for the whole earth, and to regard high tide and high water 
as consentaneous m the eqnatonal belt, and of opposite meanings 
outside of the critical latitudes. We here conceive the function 
always to be written ^ — sm 2 X, so that outside of the cntical lati- 
tudes high tide is low water We may m continuing the develop- 
ment wnte the £-g-£ functions in the foim appiopnate to the 
equilibnum theory, with water covering the whole eaith , for the 
actual case it is only then necessaiy to multiply by the reducing 
factor, and to subtract the phase alteration k As these are un- 
known constants for each place, they would only occui m the 
development as symbols of quantities to be deduced from observa- 
tion It will be understood, there foie, that in the following 
schedules the “argument” is that part of the argument which is 
derived from theory, the hue complete argument being the “argu- 
ment” - k, where k is derived from observation 

Up to this point we have supposed the moon’s longitude and the 
earth’s position to he measured from the intersection , but in order 
to pass to the ordinary astronomical foimulae we must measure the 
longitude and the earth’s position from the vernal equinox Hence 
we determine the longitude and right ascension of the intersection 
m teims of the longitude of the moon’s node and the inclination of 
the lunar orbit, and intioduce them into our formulas for the iE-jjf-S 
functions The expiessions foi the functions corresponding to 
solar tides may be written down by symmetry, and m tins case the 
intersection is actually the vernal equinox 

The final result of the process sketched is to obtain a series of Explana- 
terras each of which is a function of the elements of the moon’s or tion of 
sun’s orbit, and a function of the terrestrial latitude of the place of schedules 
observation, multiplied by the cosine of an angle which mci eases below 
uniformly with the time We shall now write down the result m 
the form of a schedule , hut we must first state the notation em- 
ployed — e, e^eccentucities of lunar and solar orbits , J, w= ob- 
liquities of equator to lunar oibit and ecliptic , p, p ,= longitudes of 
lunar and solar perigees , xzr,xrr y = hourly increments ofp, p, , s, h= 
moon’s and sun’s mean longitudes , <r, hourly increments of s, 
h , local mean solar time reduced to angle , 7-77 = 15° per hour , 

A=lafatude of place of observation ; £, r= longitude m lunar orbit, 
and BA of the intersection , iY=longitude of moon’s node , %— 
inclination of lunar orbit The speed of any tide is defined as the Speed 
rate of increase of its argument, and is expressible, therefore, as defined 
a linear function of 7, ij, cr, ns , for we may neglect ns, as being very 
small. 

The following schedules, then, give h the height of tide The 
arrangement is as follows First, there is a universal coefficient 

which multiplies every term of all the schedules Secondly, 

there are general coefficients, one for each schedule, viz , cos 2 X for 
the semi-diurnal terms, sm 2A for the diurnal, and 4 ~ I sm 3 X for 
the terns of long period In each schedule the third column, 
headed “coefficient,” gives the functions of I and e (and m two cases 
also of p) In the fourth column is given the mean semi-range of 
the corresponding term in numbers, which is approximately the 
value of the coefficient m the fiist column when I=u , but we pass 
over the explanation of the mode of computing the values The 
fifth column contains arguments, linear functions of t, h, s,p, v, £ In 
[A, 1 ] 2Z+2(A-r) and in [A, ri] t+(7i-v) are common to all the 
arguments The arguments are grouped in a manner convenient 
for subsequent computation Lastly, the sixth is a column of 
speeds, being the hourly increase of the arguments m the preceding 
column, estimated m degiees per hour It has been found practi- 
cally convenient to denote each of these partial tides by an initial 
letter, arbitrarily chosen In the first column we give a descriptive 
name for the tide, and in the second the arbitranly chosen initial 
In some cases no initial has been chosen, and here we indicate 
the tide by the analytical expression for its speed, or hourly increase 
of argument. 

The schedule for the solar tides is drawn up m precisely the same 
manner, the only difference being that the coefficients aie absolute 
constants The eccentricity of the solar orbit is so small that the 
elliptic tides may he omitted, except the largei elliptic semi- 
diurnal fade. In order that the comparison of the impoitance of 
the solar tides with the lunar may be complete, the same umveisal 

coefficient ® 1S re tamed, and the special coefficient foi each, 

term is made to involve the factor ^ Here r , m j being the 
sun’s mass. With 

s= 815 - 

To write down any term, take the umveisal coefficient, the Mode of 
general coefficient foi the class of fades, the special coefficient, and reading 
multiply by the cosine of the argument The result, taken with schedules 
the positive sign, is a term in the equilibrium tide, with water explained, 
covering the whole eaith The transition to the actual case by 
the introduction of a factor and a delay of phase (to he derived 
from observation) has been already explained The sum of all the 
terms is the complete expression for the height of tide h 
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Schedule of Lunar Tides 
[A, x ] — 'Universal Coefficient = § a 

Semi-diurnal Tides , General Coefficient = cos 2 X 


[B ] — Schedule of Solar Tides 

Solar Tides, Universal Coeffieient=§ — a 
* 2 m\cj 


tKl-ae-)cos‘HI 
Kl+ 3 e 2 )lsm 2 1 


i Jecos 4 tIx 

{l-12tn 2 |cos(2p-2£)} i ( 


1 ipjmecostyl 
Jl|meeos4|I 
i %' l ni2cos*}I 


-2(s-£)-( S -p) 21 

' -Sfs-^+Cs-^-B+TT 

where „ , oi 

6sm2 (p-& “ 

eotsj/-6eos2(p-^) 

-2(s-i)-2(s-p) 2' 


-2(s-$)~(s-p)-2h+2s+7T 29° 4556254 
-2(s-£)+2fc-2s 27° 9CS20S4 


[i ] — Semi-diurnal Tides , General Coefficient = cos 2 A 

P ”oto Pal S -2 ^(l-feajicosiiM 21137 2t 30=0000000 

Lum- solar T 

(i>olarpor- K» -'(l+3fi, 2 )lsm2 w 01S23 2J+2A 30= 0821372 

L hptic T ^'ifocostfjw 01243 2t-(h ~p t ) 29= 9589314 

[u ] — Diurnal Tides , Geneial Coefficient = sm 2A 
S naf dlUr ' P | - *e/0Jsin w cos 2 } w 0S775 t-li+iv 14= 9589314 
Lum-solar r 

(solar por- K a | -'(l-He^Jsm wcosw 0S407 t+h-lv 15= 0410686 
tion) i 7 

[m ] — Long Period Tides , General Coefficient - d sm 2 X 
S ®™A an ' Issal p(l-Be,2)ism2w I 0364s| 2 h ] 0= 0S21372 


j 01243 [2 1 -Qi-p) [29= 9589314 
al Coefficient = sm 2 X 
Jwl 08775! i-h+iv |l4° 9589314 


[A, u ] — Dnunal Tides , General Coefficient = sin 2\ 







Speed m 

Descrip- 
tive Name 

Initial 

Coefficient 

!§J 

Argument 

t+(h-v) 

Degrees 
per m s 
Hour 

Lunar di- 
urnal 

O 

(1~ i« 2 )ismIcos 2 4I 

1SS56 

-2(s-£)+j7r 

13” 9430350 

7+2cr 

Lum-solar 

OO 

(1 -§e 2 ) J sm I sm 2 JI 

00812 

+2(s-£)-£7r 

16” 1391010 

(lunarpor- 

tion) 

Larger 

elliptic 

Kl 

(l+3e s )£smr cosl 

1S115 

-iir 

15= 04106SU 

Q 

ie Jsinlcos 2 JI 

03651 

-5(s-£)-(s-p) 
-hi ir 

13= 3986609 

Smaller 
elliptic b 

Mi 

sJsm7cos2|Jx 

\/{f-Heos2(p-f)} 

005228 

01649 

-(a-^+Q-iTT 
where tanQ 
=Jtan (p-£) 

14= 4920523 

7+cr-cr 

J 

fie Jsinrcosr 

01485 


15° 5854433 

Elliptic, 

second 

order. 

7-4<r-f-2ur 

Jj?e 2 isinrcos 2 *! 

004S7 

-2(s-D-2(*-p) 

+iw 

12° 8542862 

Evectional 

7-3<r-trr-)-297 

Jsinlcos 2 ^! 

005127! 

00708 

-2(s-£)+( S -p) 

-4-2X-2s+Jw 

13° 4715144 


[A, in ] — Long Period Tides , General Coefficient ^ - •§ sm 2 X. 


Of variable 

(l+i)e 2 )j(l-|sin 2 I) 252248 partis jV,the 19“ 34 pei annum 
long ofnode 

Mm 3e-4(l-gsin2jr) 04136 s-p 0=5443747 

-27,+J *£me i(l~fsin 2 J) j M 0=4715211 


(l~fe 2 )}sm 2 I 07827 


1 Fused mth 2 y- cr+vr 

2 m is the ratio of the moon’s mean motion to the sun’s 

3 In these three entries the lower number gives the value when the c 


2084 From the fouith columns we see that the coefficients in de- Scale of 

j 1 scendmg older of magnitude aie M 2 , K 2 (both combined), S 2 , import- 

0 , Ki (lunar), N, P, K x (solar), K 2 (both combined), K 2 (lunar), Ml, ance of 
Q, Mm, K 2 (solai), Ssa, v, M x , J, L, T, 2N, fi, OO, 3 cr-ur, tides 
Y~ 3 cr - ?u+2i7, 7~4cr-|-2cr, <r-2r)+T3, 2{<r-f), X 

The tides depending on the fourth power of the moon’s parallax 

arise from the potential V =~/> 8 (f cos 3 z - % cos z) They give rise 

to a small diurnal tide Mj, and to a small ter-diurnal tide M 3 , but 
we shall not give the analytical development 

§ 24 Meteorological Tides, Over-Tides, and Oornpoitnd Tides 
All tides whose penod is an exact multiple or submultiple of a Meteoro- 
mean solar day, or of a tropical year, aie affected by meteorological logical 
conditions Thus all the tides of the principal solar astronomical tides 
series S, with speeds 7-97, 2(7-47), 3(7 — 47), &c , are subject to 
more or less meteorological peiturbation An annual inequality m 
the diurnal meteorological tide Sj will also give nse to a tide 7 - 2 97, 
and this will he fused with and indistinguishable from the astro- 
nomical P , it will also give nse to a tide with speed 7, which will 
he indistinguishable from the astronomical part of K a Similarly 
the astionomical tide Z 2 may be peiturbed by a semi-annual in- 
equality m the semi-diurnal astronomical tide of speed 2(7-47), 
Although the diurnal elliptic tide Sj or 7-77 and the semi-annual 
and annual tides of speeds 2 97 and 97 are all probably quite insensible 
as ansmg fiom astronomical causes, yet they have been found of 
sufficient importance to he considered The annual and semi- 
annual tides are of enormous importance m some livers, representing 
m fact the yearly flooding m the rainy season In the reduction 
of these tides the arguments of the S series are t, It, 3 1 , ka , and of 
the annual, semi-annual, ter-annual tides h, 2 h, 3 h As far as can 
he foieseen, the magnitudes of these tides are constant from year 
to year 

"We have in § 21 considered the dynamical theory of over-tides Over- 
The only tides of this kind m which it has hithei to been thought tides 
necessary to represent the change of foirn in shallow water belong 
to the principal lunar and principal solar series Thus, besides the 
fundamental astronomical tides M 2 and S 2 , the over-tides M 4 , M e , M g , 
and S4, S 6 have been deduced by harmonic analysis The height 
of the fundamental tide M 2 varies fiom year to year, according to 
the variation m the obliquity of the lunar oibit, and this variability 
is represented by the coefficient cos 4 \I It is probable that the 
variability of M 4 , M 6 , M 8 will be represented by the square, cube, 
and fouith power of that coefficient, and theory (§ 21) indicates that 
we should make the argument of the over-tide a multiple of the 
argument of the fundamental, with a constant subtracted 

Compound tides have been also considered dynamically m § 21 Com- 


efficients of the evection and variation have their full values as derived from By combining the speedB of the important tides, it will be found that pound 


lunar theory 

* Indicated by 2MS as a compound tide (see below, § 24) 

6 A fusion of 7 - <r± vs, of which the latter is the tide named. 


there is in many cases a compound tide which has itself a speed tides 
identical with that of an astronomical or meteorological tide We 


6 The upper number is the mean value of the coefficient of the tide 7 - <r - vs , fbus find that the tides O, Mm, P , M 2 , Mf, Q, M v, L al e liable 

the lower applies to the tide M* compounded from the tides 7-a-UT and to perturbation in shallow water If either or both the component 
7-d+ur tides aie of lunar origin, the height of the compound tide will 

7 The lower number gives the value when the coefficients in the evection have change from year to year, and will probably vaiy pioportionally 

then full value as derived from lunar theory to the product of the coefficients of the component tides F01 the 

and thl Gamble* eS? 2 £ » c^c*«Sir= P™T° se of Properly reducing the numerical value of the compound 
- 0328 cos A tides, we require not merely the speed, but also the argument 

s phe lower of these two numbers gives the value when the coefficients The following schedule gives the adopted initials, aigument, and 
in the evection and variation, have their full values as derived from lunar S p ee( j Q f -fche principal compound tides The coefficients are the 
theory _ . . . — - ■ - products of those of the two tides to he compounded 


o Indicated by MBf as a compound tide 
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[C ] — Schedule of Compound Tides 


Initials 

Arguments corn 
Lined 

Speed 

Speed m Begins 
p*.r 111 s Hoar 

me 

Mj+Kj. 

ty -2a 

44° 0211728 

>rs 

31 ,-Sj 

4 7 -2(r- 2 t/ 

5S° 9S410U 

Mfef 

S- -Mo 

la-2-r, 

1 013S95S 

2MK 

31 . r O 
MMm 

by --iff 

42 927139S 


S.+Kjl 

Sy-ttt, 

41° 04100*50 

>£N 

3I 2 +N 

iy-ba+rs 

57° 423S318 


Sj+O 

37-20- -27? 

43° 9430300 


Sj -0 

7 -s- 2 o-- 2 tj 

10° 05G9O44 

2SM 

Si - Mo 

27+20- -4ij 

31° Q15S95S 


M0+S4 

67— 2<r-4i] 

SS' 9S41042 

SMS 

M4-&1 

27-40- +2rj 

27- 9oS20b4 


34+&i 

By - 40- - 2iJ 

S7= 9OS20S4 


§ 25 Oil the Form of Presentation, of Results of Tidal Obsa lations 
Imme- Supposing n to be tlie speed of any tide m degrees per mean solar 
diate re- hour, and t to be mean solar time elapsing since 0 h of the first day 
suit of of (say) a jear of continuous observation, then the immediate result 
harmonic of harmonic analysis is to obtain A and B, two heights (estimated 
analysis m feet and tenths) such that tlie height of this tide at the time t 
is given by A cos nt+ B sm nt It we put R=\/(A 2 tB 2 ) and 
tan B/A, then the tide is represented by 
R cos (nt - £) 

In this form R is the semi-range of the tide in British feet, and 
y is an angle such that f/ii is the time elapsing after 0 h of the first 
day until it is high -water of this particidar tide It is obvious 
that £ may have any value from 0 s to 360°, and that the results 
of the analysis of successive years of observation will not he com- 
parable with one another when presented m this form 
Final But let us suppose that the results of the analysis are presented 
form , in a number of terms of the foim 
tidal fH cos (V+u-k), 

coa " where V is a linear function oi the moon’s and sun’s mean longi- 
stants tudes, the mean longitude of the moon’s and sun’s perigees, and 
the local mean solar time at the place of observation, reduced to 
angle at 15° per hour V increases uniformly with the time, and 

its rate of increase per mean solar hour is the n of the first method, 
and is called the speed of the tide. It is supposed that u stands 
for a certain function of the longitude of the node of the luntr 
oibit at an epoch half a year later than 0 h of the first day Strictly 
speaking, u should be taken as the same Junction of the longitude 
of the moon’s node, varying as the node moves , hut, as tlie varia- 
tion is but small m the course of a year, u may be treated as a 
constant and put equal to an average value for the year, which 
average value is taken as the true v alue of u at exactly mid yeai 
Together V+u constitute that function which has been, tabulated 
as the “argument” in the schedules of § 23 Since V+u are to- 
gether the whole argument according to the equilibrium theory of 
tides, with sea covering the whole earth, it follows that tejn is the 
lagging of the tide which arises from kinetic action, friction of the 
water, imperfect elasticity of the earth, and the distribution of land 
It is supposed that H is the mean value m British feet of the 
senn-range of the particular tide in question , f is a numerical 
factor of augmentation or diminution, due to the variability of 
the obliquity of the lunar orbit The value of f is the ratio of the 
“coefficient” m the thiid column of the preceding schedules to the 
mean value of the same term For example, for all the solar tides 
f is unity, and for the principal lunar tide M 3 it is equal to 
cos 4 4J-f-cos 4 Jo! cos 4 , for the mean value of this term has a 
coefficient cos 4 |w cos 4 \i. It is obvious, then, that, if the tidal 
observations are consistent from year to year, H and k should come 
out the same from each year’s reductions It is only when the 
results are presented m such a form as this that it will he possible 
to judge whether the harmonic analysis is yielding satisfactory 
results This mode of giving the tidal results is also essential 
for the use of a tide-predicting machine (see § 38) 

We must now show how to determine H and k from R and £ It 
is clear that H= R/f, and the determination of f from the schedules 
depends on the evaluation of the mean value of each of the terms 
in the schedules, into which we shall not enter If V 0 be the value 
of V at 0 h of the first day, then cleaily 
-f=r 0 +w-yc, 
so that k=£+F 0 +u 

Thus the rule for the determination of k is Add to the value of 
£ the value of the argument at Oh- of the first day 
Tidal The results of harmonic analysis are usually tabulated by giving 
con- H, k under the initial letter of each tide , the results are thus 

stunts, comparable from year to year 1 For the purpose of using the tide- 

predictmg machine the process of determining H and k from R and 

1 See, for example, a collection of results lay Baird and Darwin, Proc Roy. Soc , 
No 239, 1885 


£ has simply to be reversed, w ltb the difference that the instant of 
time to winch to refer the aigument is 0 h of the first day of the 
new year, and we must take note of the different value of u and f 
for the new year Tables ~ hav e been computed for f and u for 
all longitudes of the moon’s node and for each kind of tide, and 
the mean longitudes of moon, sun, and lunar perigee may be ex- 
tracted from any ephemens Thus when the mean semi-range H 
and retardation k ot any tide are known its height may be com- 
puted for any instant Tlie sum of the heights for all the principal 
tides of course gives the actual height of water, 

§ 26 Numerical Harmonic Analysis for Tulcs of Short Period 

Tlie tide-gauge (desenbed below, § 36) furnishes us with a con- Tieat- 
tmuous graphical record of the height of the water above some ment of 
known datum mark for eveiy instant of time The first operation tide 
performed on the tidal record is the measurement m feet and deei- curves 
mals of the height of water above the datum at every mean solar 
hour The period chosen for analysis is about one year and the 
fir&t measurement corresponds to noon 

If T he the period of any one of the diurnal tides, or the double 
penod of any one of the semi-diurnal tides, it approximates more 
or less nearly to 24 ms hours, and, if we divide it into tw enty- 
four equal parts, we may speak of each as a T-hour We shall for 
brevity refei to mean solar time as S-time Suppose, now, that 
we have two clocks, each marked with 360°, or 24 hours, and that 
the hand of the first, or S-cloek, goes round once in 24 S-hours, 
and that of the second, or T- clock, goes lound once m twenty -foui 
T-hours, and suppose that the two clocks aie started at 0° or 0 11 
at noon of the initial day For the sake of distinctness, let us 
imagine that a T-hour is longer than an S-hour, so that the T-clock 
goes slower than the S-clock The measurements of the tide curve 
give us the height of water exactly at each S-hour , and it is re- 
quired from these data to determine the height of water at each 
T-hour For this end we are, m fact, instructed to count T-timo, 
but are only allowed to do so by refeience to S-time, and, moreovei, 
the time is always to be specified as an integral number of hours 
Commencing with 0 h of the first day, we begin counting 0, 1, 2, 

&c , as the T-hand comes np to its hour-maiks But, as the S-hand 

ams on the T-hand, there will come a time when, the T-hand 

emg exactly at the p hour-mark, the S-hand is nearly as far as 
\p + J When, however, the T-hand has advanced to the j? + l horn - 
i mark, the S-hand will be a little beyond p + 1 + — that is to say, 

[ a little less than half an hour before y/+2 Counting, then, m 
! T-time by reference to S-time, we jump from p to p+Z The 
counting will go on continuously for a number of hours nearly 
equal to 2p, and then another number will be diopped, and so on 
throughout the whole year If it had been the T-hand which 
wentfastei than the S-hand, it is obvious that one number would 
be repeated at two successive hours instead of one being diopped 
We may describe each such process as a “ change ” 

Now, if we have a sheet marked for entry of heights of water Method 
aceordmgto T-hours fiom results measured at S-houis, we must of analy- 
enter the S-measurements continuously up top, and we then come sis 
to a change , dropping one of the S -senes, we go on again continu- 
ously until another change, when another is dropped , and so on 
Since a change occurs at the time when a T-hour falls almost 
exactly half-way between two S-hours, it will be more accurate at 
a change to insert the two S-entnes which fall on each side of 
the truth If this be done the whole of the S senes of measure- 
ments is> entered on the T-sheet Similarly, if it be the T-hand 
which goes faster than the S-hand, we may leave a gap m the 
T-seues instead of duplicating an entry For the analysis of the 
T-tide there is therefore piepared a sheet arranged m rows and 
columns , each row conesponds to one T-day, and the columns are 
marked 0 h , l h , . . 23 11 , the 0’s may be called T-noons. A dot 
is put m each space for entry, and where there is a change two 
dots are put if theie is to he a double entry, and a bar if there is 
to be no entry 3 The numbers entered in each column are summed , 
the results are then divided, each by the proper divisor for its column, 
and thus the mean value for that column is obtained. In Bus way 
24 numbers are found which give the mean height of water at each 
of the 24 special hours It is obvious that if this process were con- 
tinued over a very long time we should m the end extract the tide 
under analysis from amongst all the others , but, as the process 
only extends over about a year, the elimination of the others is not 
quite complete The elimination of the effects of the other tides 
may be improved by choosing the penod for analysis not exactly 
equal to one year 

Let us now return to our general notation, and consider the 24 
mean values, each pertaining to the 24 T-hours We suppose that 
all the tides except the T-tide are adequately eliminated, and, m 
fact, a computation of the necessary corrections for the absence 
of complete elimination, which is given in the Tidal Report to the 
British Association m 1872, shows that this is the case It is 

2 Report on Earmnui Analysis to Brit Assoc , 1883, and more extended table 
m Baird’s Manual of Tidal Observation, London, 1887 

3 A sample page is given m the Report to the Bnt Assoc , 1883 
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Neces- obvious that any one of the 24 values does not give the true height 
sity loi of the T-tide at that T-hour, but gives the average height of the 
augment- watei, as due to the T-tide, estimated over half a T-hour before 
mg fac- and half a T-hour after that hour A consideiation of this point 
toi& shows that certain augmenting factors, differing slightly from 
unity, must be applied. In the reduction of the S-senes of tides, 
the numbers treated are the actual heights of the water exactly at 
the S-hours, and therefore no augmenting factor is requisite 
We must now explain how the harmonic analysis, which the use 
of these factors presupposes, is carried out 
If t denotes T-time expressed m T-hours, and n is 15°, we express 
the height h, as given by the avei aging piocess above explained, 
by the formula 

h = A 0 + A x cos nt + an nt + A 2 cos 2nt + B 2 sin 2nt + , 

where t is 0, 1, 2, 23 Then, if 2 denotes summation of the 

senes of 24 terms found by attributing to t its 24 values, it is 
obvious that 

Analysis. A 0 = -fa 2h , A-t— x \2hcos nt , B 1 = r V3hsin nt , 

A 2 =xV Shcos 2 nt , B^fg- 2hsm 2 nt ; &e , &c 
Since n is 15° and t is an integer, it follows that all the cosines 
and smes involved m these series are equal to one of the following, 
viz , 0, ±sm 15°, ism 30°, dbsm 45°, ±sin 60°, ism 75°, il It is 
found convenient to denote these smes by 0 ,iSi,iSa,iS 3 ,iS 4 , 
iS 5 ,il The multiplication of the 24 h’s by the various S’s and 
the subsequent additions may be arranged in a very neat tabular 
form, like that given m a Report to the British Association m 1883 
The A’s and B’s having been thus deduced, we have R= 
V(A 2 + B 2 ) R must then be multiplied by the augmenting factor 
We thus have the augmented R Next the angle whose tangent 
is B/A gives £ The addition to £ of the appropriate V Q +u gives 
k, and the multiplication of R by the appiopnate 1/f gives H The 
reduction is then complete An actual numerical example of 
harmonic analysis is given m the Admiralty Scientific Manual (1886) 
In the aiticle t! Tides ” , but the process there employed is slightly 
diffeient from the above, because the series of obseivations is sup- 
posed to be a short one 

§ 27 Harmonic Analysis for Tides of Long Period 
Tides of For the purpose of determining the tides of long period we have 
long to eliminate the oscillations of watei -level arising from the tides of 

period short period As the quickest of these tides has a period of many 

days, the height of mean water at one instant for each day gives 
sufficient data Thus there will m a yeai’s observations be 365 
heights to be submitted to haimome analysis To find the daily 
mean for any day we take the anthmetie mean of 24 consecutive 
hourly values, beginning -with the height at noon This height 
will then apply to the middle instant of the period from 0 h to 23 h , 
— that is to say, to 1]> 30 m at night The formation of a daily 
mean does not obliterate the tidal oscillations of short period, be- 
cause none of the tides, except those of the principal solar senes, 
have commensurable periods in mean solar time A small correc- 
tion, or “clearance of the daily mean,” has therefore to be applied 
for all the important tides of short penod, except for the solar tides 
Passing by this clearance, we next take the 365 daily means, and 
find their mean value This gives the mean height of water foi 
the year We next subtract the mean height from each of the 365 
values, and find 365 quantities Sh, giving the daily height of water 
above the mean height These quantities are to be the subject of 
the harmonic analysis, and the tides chosen for evaluation are those 
which have been denoted above as Mm, Mf, MSf, Sa, Ssa 
Harmo- Let 5h = A cos (<r - vs) t + B sm (<r - vs) t \ 
meally +G cos 2<xt + D sm 2crt I 

analysed + C' cos 2(o- - 7j)t + D' sm 2(<r - y)t V (73), 

+E cos yt + F sin^i I 

+ G cos 27715 +Hsm2i7£ J 

where t is time measmed from the first ll 11 30 m If we multiply 
the 365 5h’s by 365 values of cos (<r-tx)t and effect the summation, 
the coefficients of B,C,D, &c , are very small, and that of A is nearly 
182 \ Similarly, multiplying by sm {<s--ti)t, cos 2 at, &e , we obtain 
10 equations for A,B,C, &c., in each of which one coefficient is nearly 
182J and the rest small These equations are easily solved by 
successive approximation In this way A,B,C, &c , are found, 
and afterwards the clearance to which we have alluded is applied 
Finally the cleared A, B, C, &e , are treated exactly as weie the 
components of the tides of short period. Special forms and tables 
have been prepared for facilitating these operations 

Y Synthetic Method. 

§ 28. On the Method and Notation 

Synthetic The general nature of the synthetic method has been already 
method explamed , we now propose to develop the expressions for the tide 
from the result as expressed in the harmonic notation If it should 
he desired to make a comparison of the results of tidal observation 
as expressed m the synthetic method with those of the harmonic 
method, or the converse, or to compute a tide-table from the har- 
monic constants by reference to the moon’s transits and from the 


decimations and parallaxes of sun and moon, the analytical ex- 
piessions of the following sections are necessary 

In chapter iv the mean semi-iange and angle of retardation or 
lag of any one of the tides have been denoted by H and k We 
shall here, however, require to introduce several of the H’s and k's 
into the same expression, and they must theiefoie be distinguished 
from one anothei This may in general be conveniently done by 
writing as a subscnpt letter the initial of the corresponding tide , 
for example H TO , K m will be taken to denote the H and k of the 
principal lunai tide M 2 This notation does not suit the K 2 and 
tides, and we shall theiefore write H", h." for the semi-diurnal 
K 2 , and H', k' for the diurnal tide These two tides pioceed 
according to sidereal time and arise from the sun and moon jointly, 
and a synthesis of the two parts of each is effected m the haimome 
method, although that synthesis is not explained m chapter iv 
The latio of the solar to the lunar part of the total K 2 tide is 46407 ; 
hence 683 H" is the lunar portion of the total K 2 Theie will he 
no occasion to separate the two portions of K ls and we shall retain 
the synthesis which is effected in the harmonic method 


§ 29 Semi-Dim nal Tides 


The piocess adopted is to replace the mean longitudes and ele- Mean 
ments of the orbit in each term of the harmonic development of the longi- 
schedules of § 23 by hour-angles, decimations, and parallaxes tude and 
At the ti m e t (mean solar time of port 1 educed to angle) let elements 
a, 8, f bell’s E A, decimation, and hour-angle, and l S’s longitude replaced 
measured from the “intersection ” These and othei symbols when by hour- 
written with subscript accent are to apply to the sun Then v angle, 
being the R A of the intersection, we have fiom the right-angled declma- 
sphencal triangle of which the sides ai el, 8, a-v the relations tion, and 
tan(«-j')=cos JtanZ, sm 5=sm Zsm l (74) parallax 

Now s— £ is the S’s mean longitude measured from the intersection 
and s-p is the mean anomaly , hence approximately 

Z=s-|+2esm (s-p) (75) 

Fiom (74) and (75) we have approximately 

a=s+ (v - 1) + 2e sm (s -p) - tan 2 \I sm 2(s - £) 

Now, h being the O’s mean longitude, t+h is the sideieal hour- 

angle, and \f/=t+h-a 

Hence 

Z-l- h - s - (v - £)= \p + 2e sm (s -p) - tan 2 \ Jsm 2 (s - £) (7 6). 

Again, if we put 

cos 2 A=l-£sin 2 / (77), 

we have approximately fiom (74) and (75) 

cos 2 d — cos 2 A . 1 

■=cos 2 (s-£) 


whence 


sm 2 A 

sm&cosS d8_ 
c sm 2 A dt 


■ sm 2(s - £) 




Obviously A is such a decimation that sm 2 A is the mean value of 
sin 2 8 during a lunar month Again, if P be the ratio of the S’s 
parallax to her mean parallax, the equation to the ellipse descnbed 


gives 

whence 


- (P — 1) = cos (s —p) 
1 dP . . 


(79). 


Now it appears in schedule A of § 23 that the arguments of all 
the lunar semi-diurnal tides are of the foim 2(t+h-v)±2(s- f) or 
i(s -p) It is clear, therefore, that the cosines of such angles may 
by the relations (76), (78), (79) be expressed m teims of hour-angles, 
decimations, and parallaxes Also by means of (77) we may intro- 
duce A in. place of I in the coefficients of each term An appioxi- 
mate formula for A is 16° 51 + 3° 44 cos N- 0° 19 cos 2 N In the 
Report to the British Association for 1885, the details of the processes 
indicated are given 

Befoie giving the formula it must he remarked that the result Age of 
is expressed more succinctly by the introduction of the symbol 5' dechna- 
to denote the D’s decimation at a time earlier than that of observa- tional 
tion by an mteival which may be called the “age of the deelina- and pa- 
tional inequality,” and is computed from the formula tan (k" - K m )/2<r rallactic 
01 52 11 2 tan (*" - K m ) Similarly, it is convenient to introduce P correc- 
to denote the value of P at a time earlier than that of observation tions 
by the “age of the parallactic inequality,” to be computed from 
tan (kw- K n )/((r - -a) or 105 11 3 tan (K m -K n ) These two “ages” 
probably do not differ in general much fiom a third period, com- 
puted from (zc,- /Cm)/2(<r- rf), which is called the “ age of the tide ” 

The similar series of transformations when applied to the solar 
tides leads to simpler results, because A, is a constant, being 16° 33, 
and the “ ages ” may be treated as zero , besides the terms depend- 
ing on dSjdt and dPjjdt are negligible. If now we denote by h 3 
the height of water with reference to mean water-mark, m so far 
as the height is affected by the harmonic tides M 2 , S 2 , K 2 , N, L, 

T, R, 1 the harmonic expression is transformed into 


1 H is the smaller solar elliptic tide bearmg the same relation to T that L 
does to N amongst the lunar tides It was omitted as unimportant m schedule 
[B, 1 ] of § 23 
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^ H m cos (2/>- A m ) + H, cos (2 /> t - k,) 
,2 5 '~T --- 6S3 H" cos (2 ^ -a.") 


+ c osS ^- . . c ^ A‘ 317 H" cos - a") 

smocossW 6S3 H" XT x __„ t ~] , 

if H ”* tan ' A J 


cr an** A, 
cos a A 
** COa J A, 


(P'-I) 


H n COS A n - H; COS Ki 


+ (-P, - cos (2^, - A.) 


cos 2 A dPjdt p iH e __ 

cr- cr)L - 




H* 


cos(2^-e) 


Jsm(2^-^)(S0), 


" r ecos i A, (cr - cos{A m -K n ) co$Ki~K m ), 

where c is an auxiliary angle defined "by 

fan«= g- 5 S - « »r-|c S £S (81) 

Hb COS Kn — Ej COS K[ v 1 

The first two terns are the principal tides, and the physical origin 
of the remaining small terms is indicated by their involving o', d„ 
da/dt, T, P„ dPfdt The terms in dSjdt and i^PJdt are generally 
smaller than the others 

The approximation may easily be earned further But the above 
is m some respects a closer approximation than the expression from 
winch it is derived, since the hour-angles, declinations, and paral- 
laxes necessarily mvolv e all the lunar and solar inequalities 

§ 30 Syntheses of Solar and of Lunar Portions of the 
Semi-Diurnal Tide 

Let us write 

cos 2 A TT cos 3 S'- cos 2 A „ OOTT „ . 

M °cSa7 H ~ + --"s 7 n »A; -" 6S8H C03 '‘ 

. “A (r-i) 5 -. c rifi>_55gn C o, (.-*„> ; 

' ' e cos e 

+21!* ^ , H„eoss,-H,cosK, 

cos* 1 A, v ; scose v ' 

am 5co,5 is r — 68|H’ H , A -1 

A, dt LC0S(X — Am) J 


o* sm 3 A, 

cos 2 A 

geos 2 A, ff- 


4H m e- 




cos 2 8. -cos 2 A, 


5l 

COS (K m - K n ) ~ COS (k { 




317H , '+(P / -1) 


H t -E r 


-«m)l 1 


sm s A, • v , - , 

2 .. . (82) 
Since observation and theory agree m showing that k" is generally 
very nearly equal to k„ we are justified in substituting k, for k" in 
the small solar declinational term of (80) involving 317 H". Then, 
using (82) in (80), 

hj=M cos 2(^-g)+H, cos 2 {r}/, - g,) (83) 

If the eqmlibrium theory of tides were true, each H would be pio- 
portional to the corresponding term in the harmonically developed 
potential This proportionality holds nearly between tides of almost 
the same speed , hence, using the expressions in the column of co- 
efficients m schedule [B, i ], § 23 (with the additional tide K there 
omitted, but having a coefficient (r,/r)£ \e, cosHw, found by sym- 
metry with the lunar tide L), and introducing A, m place of w in 
the solar tides, we may assume the truth of the proportion 

3l7H g = r = H 
sm 2 A, 3 e, * 

"With this assumption, M ; reduces to 

Hence .. , . (84). 

‘ J cos 2 A, v r 

This is the law winch we should have derived directly from the 
equilibrium theory, with the hypothesis that all solar semi-diurnal 
tides suffer nearly equal retardation Save for meteorological influ- 
ences, this must certainly be true 
A similar synthesis of M cannot be carried out, because the con- 
siderable diversity of speed amongst the lunar tides makes a similar 
appeal to the equilibrium theory incorrect It may be seen, how- 
ever, that it would be more correct to write cos 2 S' instead of cos 2 A 
in the coefficient of the parallactic terms m M and 2 p 
The three terns of M m (82) give the height of lunar tide with its 
declinational and parallactic corrections, and similaily the formula 
for p in (82) gives its value and corrections. 

If now r denotes the mean solar time elapsing since the moon's 
uppeT transit and y the angular velocity of the earth’s rotation, 
it is clear that the moon’s hour-angle 

\jr~(y-da/dt)T; 


and, since i!cos2(^-g) is a maximum when ^=p or differs from 
p by 180°, it follows that p/(y - dajdt) is the “interval” from the 
moon’s upper or low er transit to high w ater of the lunar tide Sirfce 
r is necessarily less than 12 h , we may during the interval from transit 
to high water take as an approximation dajdt—cr, the moon’s mean 
motion 1 Hence that interval is p/( y-a), or -fsp hours nearly, 
when fi is expressed m degrees Thus (82) for p gives by its first 
term the mean interval for the lunar tide, and by the subsequent 
terms the declinational and parallactic corrections 
We have said that the synthesis of M cannot be earned out as Approxi- 
m the case of M„ but the partial synthesis below will give fairly mate 
good results The proposed formula is formula 

M 2!^ H „+2?!A22!* 683 H“ cos , 

' cos- A, sm- A, 




' cos 2 S' -cos 2 A 
sm 2 A, 


,683 H sm (a — K m ) , 


mat 

k-g,) } 


( 86 ) 


(87) 


Synthe- 
sis to 
obtain 
single 
term 


M/=ps £2?3 H 
' cos~ A. * 

2 (85) 

These formulae have been used m the example of the computation 
of a tide-table given in the Admiralty Scientific Manual (1886) 

§ 31 Synthesis of Lunar and Solar Semi-Diurnal Tides 
Let A be the excess of S’s over O’s It. A , so that 
A = a - a„ 

^,=^ + A, 

and h 2 =aicos2(^-/i)-fM, cos 2(^+A 

The synthesis is then completed by writing 

H cos 2( P -<£)=M + JVI, cos 2(A -fi,+ p), 

H sm 2{p,~4>)= M, sm 2( A - p, + p), 
so that h s =H cos . . 

Then H is the height of the total semi-diurnal tide and <£/( y - da/dt) 
or <p((y - cr) or 4? <f>, when <p is given m degrees, is the “interval ” 
from the moon’s transit to high water 
The formuke for H and (p may he written 

H = \/ |M 2 + M, 2 + 2MM, cos 2( A - p., + p)} ~] 

^ M,sw2(A-/t / +g) Y (88) 

tai<, ‘-*> g itk, M z(i-wi i 

They may be reduced to a form adapted for logarithmic calculation Fort- 
Smce A goes through its period in a lunation, it follows that H nightly 
and <(> have inequalities with a period of half a lunation These mequal- 
are called the “fortnightly or semi-menstrual inequalities ” in the lty 
height and interval. 

Springtide obviously occurs when A=p,~ p Since the mean 
value of A is s-h (the difference of the mean longitudes), and since 
the mean values of p and p, are |/c„ it follows that the mean 
value of the period elapsing after full moon and change of moon up 
to spring tide is {k,- K m )/2{<x - y) The association of spring tide 

with fall and change is obvious, and a fiction has been adopted by 
which it is held that spnng tide is generated m those configura- 
tions of the moon and sun, but takes some time to reach the poit 
of observation Accoidxngly (k,- K n )/2{(r- y) has been called the 

“age of the tide ” The average age is about 36 hours as far as Age of 
observations have yet been made The age of the tide appears not tide 
in general to differ very much from the ages of the declinational 
and parallactic inequalities 

In computing a tide-table it is found piactically convenient not 
to use A, which is the difference of R A ’s at the unknown time of 
high water, but to refer the tide to A 0 , the difference of B A ’s at the 
time of the moon’s transit It is clear that A 0 is the apparent time 
of the moon’s transit reduced to angle at 15° per hour We have 
already remarked that 4>/(y - da/dt ) is the interval from transit to 
high water, and hence at high water 

d a/dt- da, jdt 


A=A 0 + 


-da/dt 


(89). 


As an approximation we may attribute to all the quantities in Befer- 
the second term their mean values, and we then have ence to 

. . o* - 7i moon’s 

L=A 0 + - -d- transit 


7-0- 


and 


A-p l +p.=Ai-p,+'?~p-A 0 -p J +%%p 


(90) 


This appioximate formula (90) may be used in computing from 
(88) the fortnightly inequality m the “height” and “interval ” 

In this investigation we have supposed that the declinational and 
parallactic corrections are applied to the lunar and solar tides be- 
fore their synthesis , but it is obvious that the process might be 
reversed, and that we may form a table of the fortnightly inequality 
based on mean values H m and H„ and afterwards apply corrections 
This is the process usually adopted, but it is less exact The labour 
of computing the fortnightly inequality, especially by graphical 
methods, is not great, and the plan here suggested seems preferable 


1 The tide has been referred by Lubbock and others to an earlier transit, 
and not to the one immediately preceding the time under consideration In 
this case we cannot admit with great accuracy that cla[dt— cr, since the interval 
may he 30 or 40 hours 
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§ 32 Diurnal Tides 

Diurnal These tides have not been usually tieated with completeness m 
titles not the synthetic method In the tide-tables of the British Admiralty 
easily we find that the tides at some poits are “afiected by diurnal in- 
treated equality ” , such a statement may he interpreted as meaning that 
s\ nthet- the tides are not to be predicted by the information given m the 
ically so-called tide-table The diurnal tides are indeed complex, and do 
not lend themseb es easily to a complete synthesis In the hai- 
niome notation the three important tides are Kj,0,P, and the lunar 
portion of Kj is nearly equal to 0 m height, whilst the solar portion 
is nearly equal to P A complete synthesis may be earned out on 
the lines adopted in treating the semi-diurnal tides, but the ad- 
vantage of the plan is lost in consequence of large oscillations of 
the amplitude thiough the value zero, so that the tide is often 
represented by a negative quantity multiplied by a circular function 
It is best, then, only to attempt a partial synthesis, and to admit 
the existence of two diurnal tides 

AYe see from schedules [A, n ] and [B, i], § 28, that the principal 
diurnal tides aie those lettered 0, P, Ej Of these K 2 occurs both 
for the moon and the sun The synthesis of the two parts of K a is 
effected without difficulty, and the result is a formula for the total 
K x tide like that in [A, n ], but with the v which occuis in the argu- 
ment replaced by a different angle denoted as, v' If, then, we write 

Y<,=i+A — 2s — j' + 2£+-| , r\, 

Y'=t+h-v' -hir J * (91) ’ 

the three tides 0,E x ,P are written as follows — 

0 =fo H 0 cos (V 0 ~ k 0 ), 

Ki=f H' cos (Y'-id), 

P = - H, cos [V' -k'~ (27i -?')+*'- ir,)] (92) 

The last two tides have very nearly the same speed, so that we 
may assume k'=k p , and that Hp has the same ratio to H' as in the 
equilibrium theory Now, m schedules [A, u ], [B, u ], § 23, the 
coefficient of Ei, viz , H' (the sum of the lunai and solar paits), is 
26522, and the coefficient of P, viz , Hp, is 08775, so that H' 
= 8 023 Hp, oi say=3Hp Hence we have 
Partial K 1 +P=H' [F- J cos (2 h - v')] cos (V' - k') 

synthesis -H' ^ sm( 2h - v') sm (V' - k') 

If, theiefoie, w r e put 

R' cos [f'- Jcos(2^-y')] I / Q q\ 

R' sm H' sm {2h - v‘) / 

E 3 +P=R / cos {Y'+f— k') 

It is clear that ^ and R' have a semi-annual inequality, and there- 
in! e for several weeks together R' and xj/ may he tieated as constant. 

Now suppose that we compute Y 0 and V' at the epoch— that is, at 
the initial noon of the period during which we wish to predict the 
tides — and with these values put 

fo=K 0 - Y 0 at epoch, £ j =k'- Y' at epoch - ^ 


Then the speed of Y 0 is y-2 <r, or 13° 94303 per hour,, or 
360° - 25° 3673 pei day , and the speed of Y' is y, or 15° 0410686 
pei hour, or 360® 9856 per day Hence, if t he the mean solar time 
on the (n+l)th day since the initial moment or epoch, 
Y 0 -«r 0 =360 o ?i+13°943 W 0 -25°367 n, 
Y / -f^-/c'=360°?i+15 o 041 t-t'+ 0° 986?i 
Diurnal Therefore the diurnal tides at time t of the (?i+l)th day are given hy 
correc- O=f 0 H 0 cos [13° 943t- ft,- 25° 367w] \ 

tions to Iv 1 +P=R‘' cos [15° 041 t-ft'-f 0° 986»] J 

If we substitute for t the time of high or low water as computed 
anclli AY. sim Pty f rom the semi-diumal tide, it is clear that the sum of these 
two expressions will give the diurnal correction for height of tide 
at high or low watei, provided the diurnal tides axe not very large. 
If ive consider the maximum of a function 

A cos 2(t - a) + B cos n(t - (3), 

where B is small compared with A and n is nearly unity, we see 
that the time of maximum is given approximately by t=a, with a 
conection St determined from 

- 2A sm (2St) - mB sm n(a ~p)—0 ; 

„ 180° iiB , ox 

or St= 7 -j- sumfa-fl) 

7T 4A ^ r/ 


Diurnal In this way we find that the corrections to the time of high water 
correc- fiom O and K^+P aie 

tion to / a- \ f„TT > 

time of 3t 0 =- 0*988( 1 )-^° sm [13° 943 1 - ft, - 25° 367»] ) 

HAY > y - <r (£ >(»5), 

andLW 5t'= - 0* 088 (l + ~ g- sm [15° 041t- ft'+0 o 986 ji] ) 

H denoting the height and t the time of high water as computed 
from the semi-diurnal tide If t next denotes the time of low water 
the same corrections with opposite sign give the coirections for 
low water 

If the diurnal tides are laige a second approximation will be 
necessary These formula have been used m computing a tide-table 
in the example given m the Admiralty Scientific Ma/rnal (1886) 


§ 33 Explanation of Tidal Tcims in conn non use , Datum Levels 

The mean height at spring tide between high and low water is Tidal 
called the spimg rise, and is equal to 2( ll m + H,) The height terms e%- 

between mean high-water maik of neap tide and mean low-water plained 
mark at spung tide is called the neap rise, and is equal to 2H m 
The mean height at neap tide between high and low watei is called 
the neap range , this is equal to 2(H m - H„) Neap range is usually 
about one-third of spring range The mean period hetw een full or 
change of moon and spring tide is called the age of the tide , this 
is equal to {s a ~ K m )/2{cr-ri), or, if K,~K m he expressed m degrees, 

0* 984 x (x, - k m ) , K s -K m is commonly about 36°, and the age about 
36*. The penod elapsing from the moon’s upper or lowei transit 
until it is high water is called the interval or the lunitidal internal 
The mteival at full moon or change of moon is called the establish- 
ment of the poi t oi the vulgar establishment The interval at spring 
tide is called the corrected oi mean establishment 

The mean establishment may be found fi om the vulgar establish- 
ment hy means oi the sprmg and neap use and the age of the tide, 
as follows 

Let a be the age of the tide reduced to angle at the rate of 
1° 016 to the hour Then the mean establishment in hours is equal to 
the vulgar establishment m hours, diminished by a penod expressed 
m hours numerically equal to fa of the angle whose tangent is 
H s sm a/(H m +3 t cos a), expressed in degrees Also H„/H m is equal 
to the ratio of the excess oi sprmg use over neap rise to neap rise. 

The French have called a quantity which appears to be identical 
with H to +Hj, or half the spring use, the unit of height, and then, 
define the height of any other tide by a tidal coefficient 1 

The piaetice of the British Admiralty is to refer their sonndmgs Admir- 
and tide-tables to “ mean low- watei mark of ordinary spring tides ” alty 
This datum is found hy taking the mean of the low-water maiks of datum 
such observations at spring tide as aie available, or, if the obsei- 
vations are very extensive, by excluding from the mean such spring 
tides as appear to he abnormal, owing to the largeness of the moon’s 
paiallax at the time oi any other cause The Admnalty datum is 
not, then, susceptible of exact scientific definition , but, when it 
has once been fixed with reference to a bench maik ashore, it is 
expedient to adheie to it, hy whatever process it was first fixed. 

It is now proposed to adopt for any new Indian tidal stations a Indian 
low- watei datum for the tide-table to be called '‘Indian low-watei datum 
mark,” 2 and to be defined as H OT +H s +H'-j-H 0 below mean- water 
level Although such a datum is not chosen from any precise 
scientific considerations, it is susceptible of exact definition, is 
low enough to exclude almost all negative entries from the table (a 
sine qua non, for a good datum), and will differ but little from the 
Admnalty datum, however that maybe determined A valuable 
list of datum levels is given by Mr J, Shoolbied m a Report to the 
Butish Association in 1879 

§ 34 Ora the Reduction of Observations of Sigh and Low Water 8 

A continuous register of the tide or observation at fixed intervals Obsen a- 
of time, such as each hour, is ceitamly the best; hut for the tions oi 
adequate use of such a lecord some plan analogous to haimomc H W 
analysis is necessary Observations of high ana low watei only audL AY 
have, at least until recently, been more usual Some care has to 
be taken with respect to these observations, for about high and low 
water an irregulanty in the n&e and fall becomes very noticeable, 
especially if the place of observation is badly chosen 4 Observa- 
tions should therefore be taken every five oi ten minutes for half 
an hour or an hour, embracing the time of high and low water 
The time and height of high and low watei should then be found 
by plotting down a curve of heights, and by taking as the true 
tide-curve a lme which presents a sweeping curvature and smoothes 
away the mmoi irregularities A similai hut less elaborate piocess 
would render hourly observations more perfect In the reduction 
the immediate object is to connect the times and heights of high 
and low water with the moon’s transits hy means of the establish- 
ment, age, and fortnightly inequality in the interval and height 
The reference of the tide to the establishment is not, however, 
scientifically desnable, and it is better to determine the mean 
establishment, which is the mean interval from the moon’s transit 
to high water at sprmg tide, and the age of the tide, which is the 
mean penod from full moon and change of moon to spnng tide 

For these purposes the observations may be conveniently tieated Grapln- 
graphically ° An equally divided horizontal scale is taken to cal treat- 
represent the twelve hours of the clock of civil time, regulated to ment 
the time of the port, or — more accurately — airanged always to show 


i See Hatt, PMnomene des Maries, p 151, Paris, 1S85 

8 See Prefaces to Indian Official Tide-Tables for 1887 

3 Founded on Whewell’s article “ Tides ", in Admiralty Sc Manual (ed 1841), 
and on Airy’s “Tides and Waves,” m Ency Metrop 

4 Waves "with a penod of from five to twenty minutes are very common, and 
appear to be analogous to the “ seiches ” of Geneva and other lakes See 
Poiel, Bulletin Soc Valid Soi Mat , 1873, 1875, 1877, and 1819 , Ann Chime et 
Physique, vol ix , 1876 , Comptes Mendus, 1879 ; Arch Sci , Ph , et Mat , Geneva, 
1885 , also An y, “On the Tides of Malta,” Phil Trans , 1878, part i 

6 For a numerical treatment, see Directions for Reducing Tidal Observations, 
by Commander Burdwood, B N , London, 1876 

XXIII — 47 
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apparent time by being fast or slew by the equation, of time , this 
time-scale lepiesents the time-of cloek of the moon’s tiansit, eitha 
upper or loner The scale is perhaps moat conveniently arranged 
in the ordei V, TI, . , XII, I . IIII Then each internal 

of time from transit to high iviter is set off as an ordinate abo\e 
the corresponding time-of-cloek of the moon’s transit A sweeping 
curve is diuwii nearly through the tops of the oidmates, so as to 
cut off minor irregularities Next along the same 01 dinates are set 
oft lengths eouespondmg to the height of water at each high water 
A second similar figure inay be made for the interval and height at 
low water 1 In the curve of lugh-water internals the ordinate 
corresponding to XII is the establishment, since it gnes the time 
of high water at full moon and change of moon That ordinate of 
lugh-water intervals which is coincident vrith the greatest ordinate 
ot high-watei heights gives the mean establishment. Since the 
moon’s transit falls about fifty minutes later on each day, m setting 
off a foi tnight’s observations there will he about five days for each 
foui times-of-clock of the uppei transit. Hence in these figures we 
may regaid each division ot the time-scale I to II, II to III, &e , 
as representing twenty-five horns instead of one hour Then the ■ 
distance from the gieatest ordinate of high-water heights to XII 
is called the age of the tide Prom these two figures the times and 
heights of high and. low water may in general be predicted with 


fair approximation. "We find the time-of-clock of the moon’s upper Grapln- 
01 lowei tiansit on the day, correct by the equation of tune, lead cal pre- 
off the eouespondmg heights of high and low water fiom the figures, diction 
and the intervals being also read off aie added to the time ot the 
moon’s tiansit and give the times of high and low w T atei At all 
poits there is, however, an unegulanty of heights and intervals 
between successive tides, and m consequence of this the curves pre- 
sent more oi less of a zigzag appearance 'Where the zigzag is 
perceptible to the eye, the curves must be smoothed by drawing 
them so as to bisect the zigzags, because these diurnal inequalities 
will not piesent themselves similaily in the future 'When, as m 
some equatorial poits, the diurnal tides are large, this method of 
tidal prediction fads 

This method of woikmg out observations of high and low water Methods 
was not the eailiest In the Mecamque Celeste, hits i and v , Laplace of La- 
tieats a large mass of tidal observations by dividing them into place, 
classes depending on the configurations of the tide-geneiatmg bodies Lubbock, 
Thus he separates the two syzygial tides at full moon and change Whewell. 
of moon and divides them, into equinoctial and solstitial tides 
He takes into consideration the tides of several days embracing 
these configurations He goes through the tides at quadratures 
on the same general plan The effects of decimation and paiallax 
and the diurnal inequalities are similarly ti eated Lubbock {Phil. 
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Fxc 3 — Tide-curve for Bombay from tie beginning of the civil year 1S84 to the midnight ending Jan 14, 1884, or from 12h Dec 31, 1SS3 
to 12h Jan 14, 1884, astronomical time ’ 


Trans., 1SS1 sq ) improved the method of Laplace by taking into 
account all the observed tides, and not merely those appertaining 
to certain configurations He divided the observations into a 
number of classes First, the tides are separated into parcels, one 
for each month ; then each, parcel is sorted according to the hour 
of the moon’s transit Another classification is made accoiding to 
decimation ; another according to parallax , and a last for the 
diurnal inequalities This plan was followed in treating the tides 
of London, Brest, St Helena, Plymouth, Portsmouth, and Sheemess 
Whewell {Phil Turns , 1834 sq ) did much to reduce Lubbock’s 
results to a mathematical form, and made a highly important 
advance by the introduction of graphical methods by means of 
craves The method explained above is due to him Airy remarks 
of Whewell’s papers that they appeal to be “the best specimens of 
reduction of new observations that we have ever seen.” 

YI Tidal Instruments and Tidal Prediction 
§ 35 General Ternaries. 

Practical tidal work is divisible into the three stages of observa- 
vation, reduction of observations, and prediction 

Tlie simplest observation is that of the height of water on a 

1 An example of this kmcl of curve for the high-water heights for Bombay, 
drawn, automatically by a tide-gauge, would be shown by joining all the Wn 
waters together (as m fig 8) by a continuous curve , ami a similar curve 
may be constructed, for the low waters In this case, however, the hours 
of the clock are repeated twice over, so that the morning and. evening tides 
occur in different halves of the figure, and the hours are not hours of the 
moon’s transit, but the actual times of high water It is obvious that the 
separation of the morning and evening tides prevents the occurrence oi the 
zigzags referred to 


graduated staff fixed m the sea, with such allowance as is possible 
made for wave-motion It is fai better, however, to sink a tube 
into the sea, mto which the watei penetrates through small holes. 

The wave-motion, is thus annulled. In this calm water there lies 
a float, to which is attached a cord passing over a pulley and 
counterpoised at the end The motion of the counterpoise against 
a scale is observed In either case the observations may be made 
every hour, which is preferable, or the times and heights of high 
and low water may be noted We have explained in § 34 the 
| methods of reducing the latter kind of observation Although 
more appropriate for rough observations, this method is susceptible 
of great accuracy when carefully used It has been laigely super- 
seded by the harmonic method, but is still adheied to by the British 
i Admiralty In more careful observations than those of which we 
aie speaking the tidal record is automatic and continuous , the 
reduction may he, and probably at some futme time will be, 
mechanical , and the prediction is so alieady We shall therefore 
devote some space to general descriptions of the three classes of 
instrument The harmonic reductions are at piesent (1887) actu- 
ally done numerically, and in chapter iv we have indicated the 
uatuie of the arithmetical processes 

§ 36. The Tide-Gauge 

The site for the erection of a tide-gauge depends on local cucum- Tide- 
stances It should be placed so as to present a fair representation gauge, 
of the tidal oscillations of the sunoundmg aiea A tank is gener- 
ally provided, communicating by a channel with the sea at about 
10 feet (more or less according to the prevalent surf) below the 
lowest low- watei mark. In many cases on open coasts and fie- 
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quently m estuaries tlie tank may be dispensed with At any rate 
we suppose that water is piovnled rising and falling with the tide, 
without much wave -motion The natrne of the installation de- 
pends entuely on the circumstances of the case A veitical pipe 
is fixed m the watei m such a way as to admit it only through 
holes small enough to annul wave -motion and large enough to 
make no sensible retaidation of its use and fall m the pipe The 
diameter of the pipe differs gieatly in deficient instruments some- 
times that which we have deseubed as the tank serves as the pipe, 
and sometimes the pipe alone dips into the sea A cylindrical 
float, usually a hollow metallic box 01 a block of green-heait wood, 
hangs and floats in the pipe, and is of such density as just to sink 
wutliout support In Sir \Y Thomson’s gauge the float hangs by 
a fine platinum wne, m Newman’s (used m India) by a metallic 
libbon In the lattei a chain hangs at the bottom of the float of 
such weight that, whether the w'ater be high 01 low, there is the 
same upwai d force on the float It is neeessaiy that the pull on 
the float should be constant, otherwise a systematic error is mfcto- 
duced between rising and falling water The suspension wire is 
wrapped round a wheel, and imparts to it rotation proportional to 
the use and fall of tide. By a simple gearmg this wheel duves 
another, by which the range is ledueed to any convenient extent 
A fine wire w ound on the final wheel of the tram drags a pencil 
or pen up and down or to and fio proportionately to the tidal 
oscillations The pencil is lightly pressed against a drum, which 
is duven by clockwoik so as to make one revolution per day The 
pen leaves its trace or tide -curve on paper wrapped lound the 
drum Geneially, however, the paper is fixed to the drum, and 
tlie recoicl of a fortnight may he taken without change of paper 
An example of a tide-curve for Apollo Bunder, Bombay, from 1st 
to 15th Januaiy 1884, is shown m fig S. Sometimes the papei 
is m a long hand, which the drum picks off from one coil and 
delivers on to another The contact of the pen must he such that 
tlie woik done m dragging it over the paper is small, otherwise a 
vaiymg tension is thrown on to the float wne Hence, if the fric- 
tion is considerable, the float must he large 
The conditions necessary for a good tide-gauge appear to he better 
satisfied by Sir AY. Thomson’s than by any other , but, as his in- 
strument is lecent, other forms have been much more extensively 
used, and have woiked well The peculiarity of Thomson’s tide- 
gauge is that, by giving the drum an inclination to the vertical, 
the pressure of the pen on the paper and on its guides is very deli- 
cately legulated to the minimum necessary for effecting the purpose. 
In other gauges the drum lias been either veitical or horizontal, and 
the amount of friction has necessarily been consideiably greater 1 


§ 37 The ’Harmonic Analyser. 

Har- If a function H he expressed as a series of harmonic terms, and 
monic if one pau of these terms he A cos ?«S+B sin nt, then, if T be a 
analyser, multiple of the complete nenod 27r/)i, we have 

A=-I J ' 1 H cos nt dt, B = ^ f T H sin nt dt. 


Thus a machine which will effect these integrations will give A and 

B Such a machine has been invented by Prof James Thomson 

and perfected by Sn AY Thomson. In fig 4 let TT' he a circular 

table, capable of rotation about the 

mclmed shaft s Let S he a sphere A - — // 

touching the table anywheie along (SI // 

its hoiizontal diameter Let 0 be a y/ 

cylmdei, of somewhat smallei diam- 4 Y'"~y__vv7 

eter than the sphere, capable of l ota- ( co ) Xn nn 

tion about a horizontal axis paiallel 

to the table, and touching the sphere // 

so that CS is parallel to TT' Sup- * nn 

pose that the point of contact of tlie nn 

spheie with the table is distant x 

from the centre of the table, and FlG 4 -Harmonic analyser 
nearer to us than the shaft , then, when the shaft s and the table 
TT' turn m such a direction that T rises from the paper and T' 
goes below it, the sphere will turn m the direction of its arrow If 
the radius of the sphere is a, and that of the cylinder 6, then, when 
the table turns through a small angle 50, the sphere turns through 
as 56 j a and the cylinder through x58/b. This angle vanishes if S 
touches the table at the centre, and is reversed if the sphere be 
moved across to the other side of the centre Also whilst the 
table is turning the sphere may he rolled backwards and forwaids 
without rubbmg, and thus transmits motion from the table to 
the cylinder -without slipping Now suppose the turning of the 
table is so constrained that Sd=k cos whilst a: is constrained 
to he equal to the arbitrarily varying quantity H. Then the 
total angle turned through by the cylinder, as the machine mns, 
is proportional to /H cos ipdf. If we impart to the table a ample 


harmonic oscillatory motion, with a period pioportional to the lunai 
liali-day, whilst the spheie rnoies, relatively to the centre of the 
table, piopoitioiutely to the tide-heights on the same time-scale, 
then, at the end of a sufficient numbei of lunar days, we shall find 
that the total angle turned thiough by the cylinder is piopoi tional 
to eithei the A oi B component of the lunar seini-cliuinal tide An 
index, which points to a dial, may be fixed to the cylmdei, so that 
the lequired lesult may be read off 

In the harmonic analyser the tide-cuive diagram is wiapped on a 
drum, which is turned by one hand, whilst with the other a pomtei 
is guided to follow the tide-cuive As the diurn turns proportion- 
ately to mean solai time, appropriate gearing causes two tables to 
execute harmonic oscillations m phases at right angles, with lunai 
semi-diurnal penod At the same time a fork attached to the pointer 
guides the two spheies so that their distances fiom tlie centres of 
their tables aie equal to the tide-height in the diagiam The in- 
dexes attached to the two cylinders give the two components of the 
lunai semi-diurnal tide, and the approximation improves the longei 
the tide-curve which is passed through the machine Con esponding 
to each of the principal lunai and solai tides theie aie a pan ol 
tables, spheres with guiding folks, and cylmdei s similailygeaied, and 
tlieie is another sphere and another table, which last always turns 
the same way and at the same rate as the dium, fiom which the 
mean height of water is determined Such an instrument has been 
constructed under the supervision of Sir AV Thomson, but has not 
yet been put into practical use, so that we cannot say how it will 
compete with the arithmetical haimomc analysis A similai, but 
less complex machine foi the analysis of meteorological observations 
is m constant use m the Meteorological Office m London, and is 
found to woik well 2 


§ 38 The Tulc-Pi dieting Instrument 

The first suggestion for instrumental prediction of tides was given, Tide- 
we believe, by Sir AY Thomson in 1872, and the instruments since predict- 
made have been founded on the principles which he then laid down mg m- 
Mi Edwaid Robeits boie a very important pait m the first practical strument 
lealization of such a machine, and a tide-pi edicter was constructed 
by Lege for the Indian Government undei his dn ection Thomson’s 
is the only instrument m Eui ope as yet in legular piactical use for 
navigational purposes It lequixes much skill and caie m manipu- 
lation, and it has been ably worked by Mi Robeits foi the produc- 
tion of the Indian tide-tables evei since its completion AYe lefer 
the readei to Sir AY Thomson’s paper on “Tidal Instruments,” in 
Inst G E , vol lxv , and to the subsequent discussion, foi a full 
account of the several instruments, and foi details of the share home 
by the various persons concerned m the realization of the idea. 

Eig 5 illustrates diagrammatically the nature of the instrument 
A coid passes over and under a succession of pulleys, being fixed at 
one end and having at the other a pen which p 
touches a revolving dium If all the pulleys but » 
one be fixed, and if that one executes a simple 
harmonic motion up and down, the pen will exe- 4- 
cute the same motion with half amplitude If a 
second pulley he now given an harmonic motion, 
the pen takes it up also with half dr 

amplitude The same is tiue if all °* UM 

the pulleys are in haimomc motion 
Thus the pen sums them all up, 
and leaves a tiace on the revolving 
drum. AYhen the dium and pul- 
leys aie so geared that the angular 
motion of the drum is proportional 
to mean solar time, whilst the har- 
monic motions of the pulleys cor- „ „ „ , ' 

respond m lange and phase to all ^ IG 5 — Tlde predicting instalment 
the important lunar and solai tides, the trace on the drum is a 
tide-curve, fiom which a tide-table may be constructed The 
haimomc motion of the pulley is given by an arrangement in- 
dicated only m the case of the lowei pulley m the figuie The 
pulley flame has attached to its veitical portion a horizontal slot, 
m which slides a pm fixed to a wheel. Suppose that whilst the 
dium turns thiough 15“ the wheel turns through 28° 984. Now a 
lunar day is 24 842 mean solar horns , hence as the dium turns 
through 15° x 24 842 the wheel turns through 24 842 x 28° 984 oi 
720° Thus, if the drum turns with an angular velocity pio- 
portional to solar time, the wheel turns with twice the angulai 
velocity proportional to lunai time, and the pulley geared to the wheel 
executeslunar semi-diurnal harmonic oscillations AYhen the thiow 
of the pm and its angular position on its wheel aie adjusted so as to 
correspond with the range and phase of the observed lunar semi- 
diurnal tide, the oscillation of the pulley remains rigorously ac- 
curate for that tide for all futrne time, if the gearing be ngoiously 
accurate, and with all needful accuiacy for some ten yeais of tide 



1 For further details concerning the establishment of tide-gauges* see Major 

Bi aid’s Manual of Tidal Observation , London, 1887, and Sir W Thomson, ‘“On 
Tidal Instruments," m Inst Civ JEiig , vol lxv p 10 


2 For further details, see Appendixes m , iv , v , to Thomson and Tait’s Nat 
Phil , 1879, vol i , part i , James Thomson, Proa Roy Soc , vol xxiv 1876, 
p 262, and (SixW Thomson) pp 209, 271, SirW Thomson, Proc Inst C E„ 
vol lxv 
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■ft ltli gearing as practically constructed The upper pullej shaie 
to be eartinily counterpoised as indicated It has not been found 
that any appreciable distiubauee is caused by the meitm of the 
moving parts, e\ tn when the speed of woikuig is high The prt- 
dictti ot the India Ointe takes about lour hours to lun ofl a jeai’s 
tides, but qieatu speed seems attainable by modification in the 
gearing The Indian nisti ument, in the stoic depaitment at Lam- 
beth, has nullevsfoi the following tides (see chip n ) — il s . M* 
hl 6 K„ SSj, 0, X, P, K* <>, v, J, L, \ 2iiS, 2SM, 313, Ssa, Sa 


§ j 9 Xvmci ical Eat aioim Analysts ami Ptcdidion . 

In chapter iv we have discussed the application of the numerical 
haimome method to a long senes of hourly observations An 
actual numerical example ol this analysis, with modifications to 
lender it applicable to a short senes, such as a fortnight, is given 
m the Admit ally Scientific Manual, 1SS6, where also an example 
of the numerical and graphical prediction of the tides may be 
found Ilie formulae used are those gn on in chapter v. 


Til Progress of the Tide-Wave over the Sea, 
aad the Tides of the British Seas 
§ 40. Meaning of Cotidal Lines 

Sufficient tidal data would of course give the state of the tide at 
euiy pait of the world at the same instant of tune, and if we were 


to follow the successive changes we should be able to pictuie 
mentally the motion of the wave over the ocean and the successive 
changes” in its height The data aie, howevez, as yet veiy incom- 
plete and only a lough scheme is possible A map purporting to Cotidal 
give the progress of the tide-nave is called a map of cotidal lines lines 
1’or a peiieet representation three senes ot maps would he lecjuned, 
one foi the semi-diurnal tides, a second foi the diurnal tides, and 
a third for the tides of long period. Each class of map would then 
show the progress of the wave for each configuration of the tide- 
generators But as yet the only cotidal maps made aie those for 
the mean semi-diurnal tide, and only for the configuration of new 
and full moon The knowledge of the tides is not very accurate 
throughout the woild, and therefore m the maps which we give it 
is assumed that the same interval elapses at all places between new 
and lull moon and spring tide 
At spnng tide, as we have seen m (87) and (88), 
h 2 = (M -b M,) cos 2 (^ - ft), 

since A-g, "becomes then equal to As a lough approximation 
spnng tide oecuis when the moon’s transit is at one o’clock at night 
or m the day We only assume, however, that it occurs simultan- 
eously everywhere Now let r be the Greenwich mean time of high 
watei, and l the E long nr houis of the place of observation, then, 
the local time of high watei being the tune of the moon’s transit 

} dus the interval, and local time being Greenwich time plus E 
ong, we have a) -~l=Aj p-lAl 11 , 



where jm is in degrees Therefore, if we draw over the ocean a 
succession of lines defined by equidistant integral values of the 
Greenwich time of high water, and if we neglect the sepaiation of 
the nmon from the sun m longitude m twelve hours, the successive 
hues w ill give the motion of the semi-diurnal tide- wave in one hour. 

§ 41 Cotidal Lines of the World, 

No recent revisal of cotidal lines has been made with the aid of 
the great mass of tidal data which is now being accumulated, and 
we therefore reproduce (fig 6) the chait of the woild prepaaedby 
Sir George Any foi his article on “Tides and "Waves ” The parts 
of the world for which data are wanting are omitted. The Roman 
numerals upon the cotidal lines denote the hour in Greenwich time 
of high water on the day of new or full xuoon. Airy lemaiks 
(§§ 575-584) that the cotidal lines of the Forth Atlantic aie ac- 
curately drawn, that those of the South Atlantic are doubtful, and 
in the Pacific east of Few .Zealand are almost conjectural The 
embodiment of lecent observations m a cotidal chait would neces- 
sitate some modification of these statements 
Lines "Whoa a free wave runs into shallow water it travels with less 
crowded velocity and its height is mci eased This is observable in the 

near flexure and crowding of the cotidal lines meai continents and oceanic 
land islands, as, foi example, about the Azores, the Bermudas, and the 
coast of South America The velocity of the tide-wave gives good 
information as to the depth, of the sea In the Forth. Sea it appears 
to travel at about 45 miles an houi, which conesponds to a depth 


of 140 feet, and we know that the depth along the deepei channel 
is greatei and along the sides less than this In the Atlantic the 
wave passes over 90° of latitude, from the southern to the northern 
one o’clock line, m twelve hours, that is at the rate of 520 miles an 
hour If the Atlantic tide could be considered as a free wave 
generated "by the Pacific tide, this velocity would correspond to a 
depth of 18,000 feet Airy considers, however, that the Atlantic 
forms too large a "basin to permit the neglect of the direct tidal 
action, and thinks that the tides of this ocean derive extremely 
little of their character from the Pacific. 

“There is another consideration,” he says, “which must not be Sir G 
left out of sight It is that, supposing the cotidal lines to be accu- Airy 
rately what they profess to "be— namely, the lines connecting all the 
points at which high watei is simultaneous— they may, nevertheless, 
with a compound senes of tide-waves, not at all represent the udge 
of the tide-wave which actually runs over the ocean Thus an cyo 
at a great distance, capable of observing the swells of the tide-waves, 
might see one huge longitudinal ridge extending from the mouth 
of the Amazon to the sea beyond Iceland, making high water at 
one time from Cape de "Verde to the Forth Cape, and at another 
time from Flonda to Greenland, and another ridge transversal to 
the foimer, travelling from the coast of Guiana to the northern 
sea ; and the cotidal lines which we have traced may depend simply 
on the combination of these waves. It does not appear likely that 
we can ever ascertain whether it is so or not , but it is certainly 
possible that the original waves may have these or similar forms , 
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and if so it is vain for us to attempt entirely to explain the tides 
of the Atlantic ” 

He sums up the discussion of the chart by saying — - 
“Upon the whole, therefore, we are driven to the conclusion 
lhat we cannot at all explain the cause of the form of the cotidal 
lines m the ocean, so far as they have been tiacecl with any prob- 
ability And, supposing us to know with tolerable certainty those 
corresponding to the semi-diurnal tide, we cannot at all predict 
those which should hold for the diurnal tide ” 

§ 42. Gotidal Lines of the British, Seas 
Fig 7 shows the cotidal lines in the seas surrounding the British 
Islands Here the lines refer to full moon and change of moon 
and not to spring tide The small figuies along different paits of 
the coast denote the extieme range of the tide in yaids This 
figure is from the same source as the preceding one, and we again 
repioduce a portion of Airy’s remaiks 
Sir G “ The tides in the English Channel claim notice as having been 
Airy the subject of caieful examination by many persons, English and 



Fig 7 — Cotidal lines of British seas 


French It appears that m the upper part of the Channel the 
water flows up the Channel nearly three hours after high water and 
inns down nearly thiee horns aftei low watei (this continuance 
of the ctu rent after high water, if it last three horns, is called hy 
sailois tide-and-hailf-tide , if it last one horn and a half, it is called 
tide-and-quarter-tide) On the English side of the Channel, especi- 
ally opposite the entrance of bays, the directions of the currents 
turn m twelve hours m the same direction as the hands of a watch , 
on the French side they turn in the opposite direction This is 
entirely m confoimity with theoiy The same laws aie recognized 
as holding m the British [Bristol 2] Channel, and in the G-eiman 
or north Sea near the Scotch and English coasts 

“With regard to the lush Channel we have only to remark that 
there is a very great difference in the height of the tide on the 
diffeient sides, the tide on the east side being consideiably the 
greater They are also greater m the northern part (north of 
Wicklow on one side, and of Bardsey Island on the other side) 
than in the southern part. Between Wexfoid and Wicklow they 
are very small 

“ The tides of the German Seapresent a very remarkable peculiar- 
ity. Along the eastern coast of England, as far as the mouth of the 
Thames, the tide-wave, coming from the Atlantic round the Orkney 
Islands, flows towards the south. Thus, on a certain day, it is 
high water in the Murray [Moray] Firth at eleven o’clock, at 
Beiwick at two o’clock, at Flamboiough Head at five o’clock, and 
so on to the entrance of the Thames But on the Belgian and 
Dutch coasts immediately opposite, the tide-wave flows from the 
south towards the north Thus, on the day that we have sup- 
posed, it will be high water off the Thames at eleven o’clock (the 
tide having travelled m twelve hours from the Murray Firth) and 
at Calais nearly at the same time , hut at Ostend it will be at 
twelve, off The Hague at two, off the Heldei at six, and so on. 


“We believe that a complete explanation may be found m the 
arrangement of the great shoals of the Noith. Sea It must he 
remarked that (except withm a very small distance of Noiway) the 
North Sea is considerably deepei on the English side than on the 
German side , so much so that the tide-wave coming from the north 
runs into a deep bay of deep watei, bounded on the west side hy 
the Scotch and English coasts as far as Newcastle, and on the east 
side by the great Dogger Bank As far as the latitude of Hull, 
the English side is still the deep one , and, though a species of 
channel through the shoal there alio vs an opening to the east, yet 
immediately on the south of it is the Wells Bank, which again 
contracts the deep channel to the English side Aftei this (that 
is, m the latitude of Yarmouth) the deep channel expands equally 
to both sides It seems reasonable to conclude from this that the 
great set of noith tide is on the English side of the North Sea, both 
between the Dogger Bank and England and between the Wells 
Bank and England (a branch stieam of tide having been given off 
to the east between these two banks), and that any passage of tide- 
wave over these banks may be neglected Now this view is sup- 

S oited m a remarkable degree by the tidal observations on turn 
angerous shoals called the Ower and Leman, lying betw een Cromer 
and the Wells Bank, but nearer to the latter It appears that on 
these shoals the duection of the tide-eunent revolves m the same 
manner as the hands of a watch, proving conclusively that the 
Owei and Leman are on the left hand of the mam stream of tide 
(supposing the face turned in the direction in which the tide pro- 
ceeds), or aie on its eastern bolder, and theiefore that the cential 
stream is still neaier to the coast of Norfolk Fiom a point not 
far south of this we may suppose the tide to diverge in a fan-shaped 
form ovei the unifoimly deep Belgian Sea Along the English 
coast the wave will flow to the south ; but it will leach the whole 
of the Belgian and Dutch coast at the same instant , and, if this 
tide alone existed, we doubt not that the time of high watei w ould 
be sensibly the same along the whole of that coast 

“ But theie is another tide of great magnitude, namely, that w Inch 
comes fiom the English Channel thiough the Stiaits ot Dover. 

This also diverges, we conceive, m a fan loim, affecting the whole 
Belgian Sea the western part turns into the estuary of the Thames ; 
the eastern pait luns along the Dutch coast, pioducmg at successive 
times high water (even as combined with the Noith Sea tide) along 
successive points of that coast fiom Calais towai ds the Helder And 
this we believe to be the complete explanation of the apparently 
opposite tide-currents The blanch tide of the Noith Sea running 
between the Dogger Bank and the Wells Bank will assist in propa- 
gating the tide along the German coast from the Helder towai ds 
the mouth of the Elbe We have gone into some detail m this 
explanation for the purpose of showing the importance of consider- 
ing the form of the bottom in explanations of specific tides 

“A set of observations has been made by Captain Hewett (at tlio 
point A, fig 7) on the depth and motion of the watei at a strictly 
definite point a few miles south of the Wells Bank, neai the middle 
of the Belgian Sea The lesult -was that the change of elevation 
of the surface was insensible, but that theie was a considerable 
stream, of tide alternately north-east and south-west (magnetic). 

The point m question corresponds pretty well to the intersection 
of the cotidal lines of nine o’clock of the Noith Sea tide and thiee 
o’clock of the English Channel tide (ordmaiy establishment), and 
these tides would therefoie wholly or paitially destroy eacli other 
as legards elevation. As regards the compound tide-stream, the 
greatest positive current from one tide will he combined with the 
greatest negative current of the other, and this will produce a stieam 
whose direction agrees well with observation At 3 h on the day of 
new moon, the North Sea tide would be lunnmg north (magnetic), 
and the English Channel tide would he running east, and therefoie 
the compound current would be lunmng noith-east , at 9 11 it would 
he running south-west Both currents, and consequently the com- 
pound cun ent, would cease at about 0\ 6 h , &c , on the day of new 
moon , and, as the observations weie made rather more than a day 
before new moon, the slack watei would occur an hour or more 
before noon The whole of this agrees well with the observations.” 

VIII. Tidal Defoliation of the Solid Eabth. 

§ 43 Elastic Tides 

The tide -gen eiating potential varies as the square of the distance Elastic 
from the earth’s centre, and the coi responding foices act at eveiy tides, 
point throughout its mass. No solid matter possesses the property 
of absolute rigidity, and we must therefore admit the probable 
existence of tidal elastic deformation of the solid earth The 
problem of finding the state of strain of an elastic sphere under 
given stresses was fust solved by Lame, 1 he made, however, but few 
physical deductions fiom his solution An independent solution 
was found by Sir ~W Thomson, 2 who drew some interesting conclu- 
sions concerning the earth 

l Thione Math de VtlastmU, I860, p 218 

2 Thomson and Tait, Nat Phil , §§ 782-737 and 833 842, or Phil Tram , pfc, 
ii , 1863, p 583 
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His problem, in as far as it is now material, is as follows Ltfc 
a sphere, of radius a and density «, be made of elastic matenal 
whose bulb: and rigidity moduli are L and n, and let it be subjected 
to foices due to a potential irr-S s per unit % olunie, where is a 
surface spherical haimomc of the second order Then it is retpnrcd 
to find the strain, of the sphere We refei the Teader to the original 
souiccs for the methods of solution applicable to spherical shells 
and to solid spheres In order to write Thomson’s solution we put 
r, \ 1 for radius sector, latitude, and longitude, and. p, p, v for the 
corresponding displacements Then the solution is as follows — 
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Tor either tidal or rotational stresses 

,S' 2 =r(hnrX-i), 

in the case of tides in and c being the moon’s mass and 

distance, and in the case of rotation r = - 4w 2 , u "being the angular 
velocity about the polar axis The equation to the suiface is found 
In putting r=«+p, wheie in the expression for p we put r=n 
Hence from (06) the form of surface is gi\en by 


•yyl l jL 


Tu most solids the bulk modulus is considerably larger than the 
nguhty modulus, and m this discussion it is sufficient to neglect n 
complied with l With this approximation, the elhptieityc of the 
surface becomes on a 2 


A 


(in 
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(98) 


hTowsuppose the sphere to he endued with the power of gravitation 

a-d^nte 10. S, _ (90 , 

Skc 2 ’ * 5 a ' 

where g is gravity at the surface of the globe. Then, if there were 
no elasticity, the elhpticity would be given by c=r/g, and without 
grat itation by e— r/r And it may be proved m several ways that, 
gravity and elasticity co-operating, 

-d rrrh ■***■ 

If n be the rigidity of steel, and if the globe have the si/e and mean 
density of the earth, r/g=2, and with the rigidity of glass r/g=-j 
Hence the ellipticity of an earth of steel under tide-generating force 
would be t of rhat of a fimd earth, and the similar fraction for glass 
would be i If an ocean be superposed on the glohe, then, if the 
globe rises and falls with the tide as though it were fluid, there 
will obviously be no tide visible to an observer earned up and down 
with the solid , and with any degree of rigidity the visible tide w ill I 
be the excess of the fluid tide above the solid tide Hence on an 
earth with rigidity of steel the oceanic tides would be reduced to y, 
and with rigidity of glass to § of the tides on a rigid earth 


§ 44 Rigidity of the Earth, 

Rigidity Although the computation of oceanic tides is as yet impossible, 
of the it cannot be admitted that perfect rigidity m the earth would aug- 
earth ment the tides m the proportion ot 5 to 2, although they might 
perhaps be augmented m the proportion 4 to 3 Thus Thomson 
concludes that the earth’s mass must have an effective rigidity at 
least as great as that of steel If it were true, as was held until 
recently, that the earth is a fluid ball coated with a crust, that 
crust must be of fabulous rigidity to resist the tidal surgmgs of 
subjacent fluid Hence we are led to the conclusion that far the 
larger portion of the earth’s mass, if not all of it, is a solid of gieat 
i igidity. Up to the present time the argument by which the tides 
of long period w'ere proved to have approximately their equilibrium 
height has generally been accepted without much doubt, hut we 
have (§ 17) shown good cause foi rejecting Laplace’s argument, at 
Attempt least for a fortnightly tide It appeared foimerly that, from numeii- 
to uvulae cal data as to the heights of the tides of long period, we should 
rigidity be able to compute the actual effective rigidity of the earth’s tnag p 
by tides But fiom § 18 we see that, although these tides remain incalculable, 
of long jet with such oceans as ours the tides of long penod must conform 
period much more nearly to the equilibnum laws than do the tides of 
short penod Thus a comparison of the observed heights of the 
tides of long penod with the equilibrium law still remains of 
interest, although the evaluation of the earth's rigidity appears 
with present data unattainable Acting on the old belief, Mr G 
H Darwin has compared the lunar fortnightly and monthly tides, 
as observed for thirty-three years at various Indian and European 
ports, with the equilibrium theory, and has found that the tide- 
were about two-thirds of the equilibrium height 1 Fiom 
this the conclusion was drawn that the effective rigidity of the 
earth was as great as that of steel "Whilst, then, this piecise com- 

i Thomson and Tait, Ml Phil , vol i pt. n„ 1883, § 847 sex 


parison with the rigidity of steel falls to the giound, the investiga- 
tion remains as an important confirmation of Thomson’s conclusion 
?s to the gieat effective rigidity ol the earth When extensive and 
accurate knowledge of the tides has been attained, the attempted 
evaluation of the rigidity may conceivably be possible, because The 19- 
thcie is a mmute tide with a penod of 18 6 yeais (§ 23, schedule yearly 
[A, m ]) of which Laplace’s argument must hold good Gieat accu- tide 
iaey will, howevei, be necessary, because the height of the tide at 
the equator only amounts to one-thud of an inch, and a prehmmaiy 
inquiry seems to show that there are othei relatively considerable 
valuations of sea-level arising fiom unexplained causes 2 
Sir W Thomson’s solution of the strain of an elastic sphere has Weight 
been also used to determine what degree of strength the materials of eon- 
of the earth mnst have m order that the great continental plateaus tments 
and mountains may not sink in 3 In another investigation it has 
been shown that local elastic yielding on the coast-lmes of conti- 
nents may produce an augmentation of appaient tide m certain 
places on account of the flexure of the upper strata, when a gieat 
weight of water is added and subtracted hom the adjacent oceanic 
area at high and low tide 4 There is reason to believe that such 
flexme lias actually been observed by a delicate form of level on 
the coast of the Bay of Biscay 5 


§ 45 Viscous and Elastico- Viscous Tides. 


It might be supposed that the earth is composed of a viscous Viscous 
fluid of gieat stillness, or that it possesses an elasticity which and 
hieaks down under continued stress Both these hypotheses have elastico- 
heen considered, and the results aie conftimatoiy of the conclusion viscous 
that the earth is made of very stiff matenal 6 These problems tides 
appear to have been worthy of attack, although the existence of 
measurable oceanic tides of long period negatives the adoption of 
the hypothesis of true viscosity, at least under sti esses comparable 
with tide-generating forces 

If a sphere of radius a, density w, viscosity modulus v, be 
under the action of foices due to a potential per unit volume 
vr 2 S 2 co&nt, so that n is the speed of the tide, the solution of the 
pioblem shows that the tide oi the splieie is expressed by 

~ cos e cos (wf- e) (101), 


wheie 


, t I9u , q 

tane=?i-, t=-= ^ 

g 5 wa- } J ® a 
Thus the tides of the viscous globe aie to the equilibrium tides of 
a fluid globe as cos e to unity, and there is a lotardation e/n of the 
tune of high tide aftei the passage of the tide-generator ovei the 
meridian Further, by arguments similar to that applied m the 
case of elastic tides, it is found that oceanic tides aie i educed by 
the yielding in. the proportion of sin e to umtj T , and that there is 
an apparent acceleration of the time of high watei by ( jjr - e)/n. 
It appears by numeucal calculation that, m older that the oceanic 
semi-diurnal tide may have a value equal to two-thuds of the full 
amount on a rigid globe, the stiffness of the globe must be about 
twenty thousand times as great as that ot pitch at freezing 
temperature, when it is hard and buttle We must lieie pass by 
the results of the hypothesis of an elasticity degrading undei the 
influence of continued stiess 


IX Tidal Emotion 
§ 46 General Explanation 

The investigation of the tides of a viscous sphere has led us to the General 
consideration of a fnctionally retarded tide. The effects of tidal explana- 
! faction aie of such general interest that we give a sketch of the Lou of 
principal results without the aid of mathematical symbols In fig tidal fue- 
8 the paper is supposed to be the plane of the orbit of a satellite AI tion 
revolving m the direction of the arrow about the planet C, which 
rotates m the direction of the anow about an axis perpendicular to 
the paper The rotation of the planet is supposed to be xnoie rapid 
than that of the satellite, so that the day is slioiter than the month 
Let us suppose that the planet is either entirely fluid, or has an 
ocean of such depth that it is high -water undei oi nearly under the 
satellite When theie is no faction, with the satellite at m, the 
planet is elongated into the ellipsoidal shape shown, cutting the 
mean sphere, which is dotted But, when theie is friction in the 
fluid motion, the tide is retarded, and high tide occuis after the 
satellite has passed the meridian Then, if we keep the same figrne 
to represent the tidal elongation, the satellite must be at M, instead 
of at m If we number the four quadrants as shown, the satellite 
must be in quadrant 1 The protuberance P is neaier to the satellite 
than P', and the deficiency Q is further away than the deficiency 


2 Darwin, “On 19-yearly Tide at Karachi," m Brit Assoc Bepoit, 188b 

3 G H Darrnn, Phil Trans , pt i , 1882, p 187, with collection, Proc Boy. 
Soe , 1885 

4 Id , Brut Assoc Bep , 1882, or Phil Mag , 1882 

5 D’Abbadie, Annales Soc Sc da Bruxelles, 1881, or quotation by Darwin, 
toe Olt 

« G H Darwin, Phil Tians, pt i, 1879, p 1, see also Lamb, “On the 
Oscillations of a Viscous Spheroid,” Proc Land Math Soc , Nov 1881, p 51 
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Q' Hence the resultant action of the planet on the satellite mast 


The action of the satellite on 



he m some such dn ection as MIL 
the planet is equal and 
opposite, and the foiee m 
NM, not being through 
the planet’s centre, must 
produce a retarding 
couple on the planet’s 
rotation, the magnitude 
of ■which depends on the 
length of the arm CH 
This tidal frictional 
couple vanes as the 
height of the tide, and 
also depends on the sa- 
tellite’s distance ; its in- 
tensity m fact varies as 
the squaie of the tide- . 

generating force, and Flg s 

theiefore as the inverse sixth power of the satellite’s distance Thus 
tidal friction must retard the planetary rotation Let us now con- 
sider its effect on the satellite If the force acting on M be resolved 
along and perpendicular to the direction CM, the perpendicular 
component tends to accelerate the satellite’s velocity. It alone 
would carry the satellite further from C than it would he diagged 
hack by the central force towards C The satellite would describe 
a spiral, the coils of which would be very nearly cucular and very 
nearly coincident If now we resolve the central component force 
along CM tangentially and perpendicular to the spiral, the tangential 
component tends to retard the velocity of the satellite, whereas the 
disturbing force, alieady considered, tends to acceleiate it With 
3 the giavitational law of force between the two bodies the retarda- 
tion must prevail over the acceleration 1 The moment of mo- 
mentum of the whole system remains unchanged, and that of the 
planetary rotation diminishes, so that the orbital moment of 
momentum must increase , now orbital moment of momentum in- 
creases with increasing distance and diminishing linear and angular 
velocity of the satellite The action of tidal friction may appeal 
somewhat paradoxical, but it is the exact converse of the accelera- 
tion of the linear and angular velocity and the diminution of dis- 
tance of a satellite moving through a resisting medium The latter 
lesult is generally more familiar than the action of tidal friction, 
and it may help the reader to realize the result in the present ease 
Tidal friction then diminishes planetary rotation, increases the 
satellite’s distance, and diminishes the orbital angular velocity 
The comparative rate of diminution of the two angulai velocities 
is geneially very different If the satellite he close to the planet 
the rate of increase of the satellite’s periodic time or month is laige 
compared with the rate of increase of the period of planetary rota- 
tion or day , hut if the satellite is far off the converse is tine 
Hence, if the satellite starts very near the planet, with, the month 
a little longer than the day, as the satellite recedes the month soon 
increases, so that it contains many days. The number of days m 
the month attains a maximum and then diminishes Finally the 
two angular velocities subside to a second identity, the day and 
month being identical and both very long 
"We have supposed that the ocean is of such depth that the tides 
are direct , if, however, they are inverted, with low water under or 
neaily under the satellite, friction, instead of retarding, accelerates 
the tide , and it would he easy by drawing another figure to see 
that the whole of the above conclusions hold equally true with 
inverted tides 


§ 47 Exact Investigation of the Secular Effects of Tidal Friction, 
The geneial conclusions of the last section are of such wide in- 
terest that we proceed to a rigorous discussion of the principal effects 
of tidal friction m the elementary case of the circular orbit In 
order, however, to abridge the investigation we shall only consider 
the case when the planetary rotation is more rapid than the satel- 
lite’s orbital motion 

Suppose an attractive particle or satellite of mass m to he moving 
m a circular orbit, with an angular velocity f2, round a planet 
of mass M, and suppose the planet to he rotating about an axis 
perpendicular to the plane of the orbit, with an angular velocity 
n , suppose, also, the mass of the planet to he partially or wholly 
imperfectly elastic or viscous, or that there are oceans on the sur- 
face of the planet ; then the attraction of the satellite must produce 
a relative motion m the parts of the planet, and that motion, must 
he subject to friction, or, m other woids, there must he factional 
tides of some sort or other The system must accordingly he losing 
energy by faction, and its configuration must change m such a way 
that its whole energy diminishes Such a system does not differ 
much from those of actual planets and satellites, and, therefore, the 
results deduced in this hypothetical case must agree pretty closely 
with the actual course of evolution, provided that tune enough has 

1 This way of presenting the action of tidal friction is due to Professor Stokes 


been and will he given for such changes Let 0 be the moment of 
meitia of the planet about its axis of lotation, r the distance of the 
satellite fiom the centre of the planet, h the lesultant moment of 
momentum of the whole system, e the whole eneigy, both kinetic 
and potential, of the sj stem It is assumed that the figuie of the 
planet and the distribution of its internal density aie such that the 
attraction of the satellite causes no couple about any axis perpen- 
dicular to that of rotation A special system of units of mass, 
length, and time will now he adopted such that the analytical re- 
sults are reduced to then simplest foims Let the unit of mass be 
MmftM+m) Let the unit ot length y be such a distance that the 
moment of inertia of the planet about its axis of lotation may he 
equal to the moment of inertia of the planet and satellite, treated 
as particles, about their centre of meitia, w r hen distant y apait from 
one another This condition gives 



wlumce 

l Mm J 

Let the unit of time r he the time in which the satellite revolves 
through 57° 3 about the planet, when the satellite’s radius vectoi 
is equal to y In this case 1 jr is the satellite’s oibital angular 
velocity, and by the law of periodic times we have 
T-£y 2 =fj(M+ 111), 

where g is the attraction between unit masses at unit distance 
Then b} substitution for y 

_fC*(M+m)} i 
r ~ l J 

This system of units will he found to make the three following Special 
functions each equal to unity, viz , f&Mm (M+ m)~i, fiMm, and C units. 
The units are in fact denved from the consideration that these 
functions are each to be unity In the case of the eaith and moon, 
if we take the moon’s mass as of the earth’s and the earth’s 
moment of inertia as jJI/a 2 (as is veiy nearly the case), it may easily 
be shown that the unit of mass is of the eaith's mass, the unit 
of length 5 26 eaith’s ladn or 33,506 kilometres (20,807 miles), 
and the unit of time 2 lirs 41 minutes In these units the present 
angular velocity of the earth's diurnal lotation is expiessed by 
7044, and the moon’s present radius vector by 11 454 The two Moment 
bodies being supposed to revolve m circles about their common of mo- 
centre of meitia with an angular velocity 13, the moment of momen* mentum, 
turn of oibital motion is 

Mf-TFj ~) 2 {l+If( jy—- ) 2 Q= ? 2 £2 

\M+mJ \M+mJ J/+ m 

Then, by the law of periodic times m a circular orbit, 

whence Sir 2 =^(if+m)M 

The moment of momentum of orbital motion 
= 

and m the special units this is equal to ri. The moment of 
momentum of the planet’s rotation is On, and (7=1 m the special 
units Theiefore 7i=n+ri (102) 

Since the moon’s present ladius vector is 11 454, it follows that 
the orbital momentum of the moon is 3 384 Adding to this the 
rotational momentum of the earth, which is 704, we obtain 4 088 
foi the total moment of momentum of the moon and earth The 
latio of the orbital to the rotational momentum is 4 80, so that 
the total moment of momentum of the system would, hut for the 
obliquity of the ecliptic, he 5 80 times that of the earth’s lotation 
Again, the kinetic eneigy of orbital motion is 

*“Gra) 

The kinetic energy of the planet’s lotation is \O r n? The potential 
eneigy of the system is - fiMm/r Adding the three energies to- 
gether, and transforming into the special units, we have 

2e=?i 2 ~l/r . (103) 

How let x—r$, y=n, Y— 2e 

It will he noticed that x, the moment of momentum of orbital 
motion, is equal to the squaie root of the satellite's distance from 
the planet Then equations (X02) and (103) become 

7i=y+x . (104). 

Y^-llaP^h-xf-l/xP (105). 

(104) is the equation of conservation of moment of momentum, or, 
shortly, the equation of momentum , (105) is the equation of enei gy. 

How consider a system started with given positive moment of 
momentum h , and we have all sorts of ways m which it may he 
started If the two rotations he of opposite kinds, it is clear that Maxi- 
we may start the system with any amount of eneigy however great, mum and 
hut the true maxima and minima of energy compatible with, the minimum 
given moment of momentum aie supplied by d Y/dx= 0, energy, 

or aj-A+l/^=0, 

that is to say, xt-lwP+l—Q . (106) 

We shall presently see that this quartic has either two leal loots 
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and two imaginary, or all imaginary roots The quartic may be 
derived from quite a tliJfei ent eousnleiation, vi7 , by finding the con- 
dition under winch the satellite may move round the planet so that 
the planet shall always show the same face to the satellite,-— m fact, 
so that they mo\ e as parts of one rigid body The condition is 
simply that the satellite’s oibital angular velocity Q=«, the planet’s 
angular velocity of rotation, or ?/ = since ?i=y andri=fi~i=3 
By substituting this value of y m the equation of momentum (104), 
we get as before a 4 - Tij? 4 - 1—0 

At present we have only obtained one result, viz , that, if with 
given moment of momentum it is possible to set the satellite and 
1 planet moving as a rigid body, it is possible to do so m two ways, 
and one of these ways requires a maximum amount of energy and 
the other a minimum , from this it is clear that one must be a lapid 
rotation with the satellite near the planet and the other a slow one 
with the satellite remote from the planet In the three equations 
h—y+sa (107), 

r=(h~x) 2 -l, fiu8), 

aPy=l (109), 

i (107) is the equation of momentum, (108) that of energy, and (109) 
may he called the equation of rigidity, smee it indicates that the 
two bodies move as though parts ot one rigid body To illustrate 
these equations geometrically, we may take as abscissa x, which 
is the moment of momentum of orbital motion, so that the axis 
of z may he called the axis of orbital momentum. Also, foi 
il equations (107) and (109) we may take as ordinate y, which is the 
moment of momentum of the planet’s rotation, so that the axis 
of y may be called the axis of rotational momentum For (108) 
we may take as ordinate T, which is twice the energy of the 
system, so that the axis of Y may be called the axis of energy 
Then, as it will he convenient to exhibit all three curves in the 
same figure, with a parallel axis of z, we must have the axis of 
energy identical with that of rotational momentum It will not 
be necessary to consider the case where the resultant moment of 
momentum h is negative, because this would only be equivalent to 
reversing all the rotations *, h is therefore to be taken as essentially 
positive. Then the line of momentum whose equation is (107) is a 
straight line inclined at 45 a to either axis, having positive intercepts 
on both axes The curve of rigidity whose equation is (109) is 
clearly of the same nature as a rectangular hyperbola, but it has a 
much more rapid rate of approach to the axis ot orbital momentum 
than to that of rotational momentum The intersections (if any) 
of the curve of rigidity with the line of momentum have abscissae 
which are the two roots of the quartic z 4 - kaP-b 1 = 0 The quartic 
has, theiefore, two real roots or all imaginary roots Then, smee 
x~ \/r, the intersection which is more remote from the origin 
indicates a configmation where the satellite is remote from the 
planet ; the other gives the configuration where the satellite is 
closer to the planet "We have aheady learnt that these two coi- 
respond respectively to minimum and maximum energy. "When z 
is very large, the equation to the curve of energy is Y={h~zf, 
which is the equation to a parabola with a vertical axis parallel 
to Y and distant h from the origin, so that the axis of the para- 
bola passes through the intersection of the line of momentum 
with the axis of orbital momentum. "When a is very small, the 
equation, becomes Y=~ljx? Hence the axis of Y is asymptotic 
on both sides to the curve of energy. Then, if the line of mo- 
mentum intersects the curve of rigidity, the curve of energy has a 
maximum vertically underneath the point of intersection nearer 
the origin and a minimum underneath the point more remote 
But, if there are no intersections, it has no maximum or minimum 
Fig 9 shows these curves when drawn to scale for the case of the 
earth and moon, that is to say, with h~i. The points a and b, 

\ r f which are the maximum and minimum 

| of the curve of energy, are supposed to 

^ be on the same ordinates as A and B, 

? the intersections of the curve of rigidity 

\j „ with the line of momentum The in- 
tersection of the line of momentum with 
| *5 the axis of orbital momentum is denoted 
v by D, but in a figuie of this size it neces- 


sarily remains indistinguishable from B As the zero of energy is 
quite arbitrary, the origin for the energy curve is displaced down- 
wards, and this prevents the two curves from crossing one another 
in a confusing manner. On account of the limitation imposed we 


neglect the case wheie the quartic has no real roots Every point 
of the line of momentum gives by its abscissa and ordinate the square 
loot of the satellite’s distance and the lotation of the planet, and 
the ordinate of the eneigy curve gives the energy corresponding to 
each distance of the satellite Pait of the figuie has no physical 
meaning, for it is impossible foi the satellite to move round the 
planet at a distance less than the sum of the radii of the planet 
and satellite For example, the moon’s diameter being about 2200 
miles, and the earth’s about 8000, the moon’s distance cannot be 
less tha n 5100 miles Accordingly a strip is marked off and shaded 
on each side of the veitical axis within which the figure has no 
physical meaning The point P indicates the present configura- 
tion of the earth and moon The curve of rigidity spy— l is the 
same for all values of h, and by moving the line of momentum 
parallel to itself nearer to or further fiom the origin, we may 
represent all possible moments of momentum of the w hole system 
The smallest amount of moment of momentum with which it is Least mo- 
possible to set the system moving as a rigid body, with centrifugal mentum 
torce enough to balance the mutual atti action, is when the line of for which 
momentum touches the curve of rigidity. The condition for this no lela- 
is clearly that the equation z^hsP+l — Q should have equal roots tive mo- 
If it has equal loots, each root must be |A, and therefore tion pos- 

(P) 4 -7i(P) 3 + 1=0, slMe 

whence 7i 4 =4 4 /3 3 or 75. The actual value of h for the 

moon and earth is about 4 , hence, if the moon-earth system were 
started with less than ^ of its actual moment of momentum, it 
would not be possible for the two bodies to move so that the earth Maxi- 
should always show the same face to the moon Again , if we travel mum 
along the line of momentum, there must be some point foi which number 
yap is a maximum, and since yaP=n/Q theie must he some point of days m 
for which the number of planetary lotations is greatest dining one month 
revolution of the satellite , or, shortly, there must be some con- 
figuration for which there is a maximum number of days m the 
month. Now yap is equal to aPQi-a :), and this is a maximum 
when z=|7i and the maximum number of days m the month is 
(\h) 3 (h - p) or 3% 4 /4 4 , if h is equal to 4, as is nearly the case for 
the earth and moon, this becomes 27 Hence it follows that we now 
have very nearly the maximum number of days m the month A 
more accurate investigation m a paper on the “Precession of a 
Viscous Spheroid” m Phil Trans , part l , 1879, showed that, taking 
account of solar tidal faction and of the obliquity to the ecliptic, 
the maximum number of days is about 29, and that we have already 
passed through the phase of maximum "We will now consider the Discus- 
physical meaning of the figure It is assumed that the resultant sion of 
moment of momentum of the whole system corresponds to a positive figure 
rotation. Now imagine two points with the same abscissa, one 
on the momentum line and the other on the energy curve, and 
suppose the one on the energy curve to guide that on the momentum 
line. Then, since we are supposing frictional tides to be laised on 
the planet, the energy must degrade, and however the two points 
are set initially the point on the energy curve must always slide 
down a slope, cariywg with it the other point Looking at the 
figure, we see that there are four slopes in the energy curve, two 
running down to the planet and two down to the minimum There 
are therefore four ways m whieh the system may degrade, according 
to the way it was started , hut we shall only consider one, that 
corresponding to the portion AB ba of the figure. For the part of 
the line of momentum AB the month is longer than the day, and 
this is the case with all known satellites except the nearer one of History of 
Mars Now, if a satellite be placed m the condition A — that is to satellite 
say, moving rapidly round a planet which always shows the same as energy 
face to the satellite — the condition is clearly dynamically unstable, degrades 
for the least disturbance will determine whether the system shall 
degrade down the slopes ac or ab — that is to say, whether it falls 
into or recedes fiom the planet. If the equilibrium breaks down 
by the satellite receding, the recession will go on until the system 
has reached the state corresponding to B It is clear that, if the 
intersection of the edge of the shaded strip with the line of mo- 
mentum be identical with the point A, which indicates that the 
satellite is just touching the planet, then the two bodies are m 
effect paits of a single body in an unstable configuration If, 
therefore, the moon was originally part of the earth, we should 
expect to find this identity. Now in fig 9, drawn to scale to re- 
present the earth and moon, there is so close an approach, between 
the edge of the shaded hand and the intersection of the line of 
momentum and curve of rigidity that it would he scarcely possible 
to distmguish them Hence, there seems a probability that the 
two bodies once formed parts of a single one, which broke up m 
consequence of some kma of instability This view is confirmed 
by the more detailed consideration of the case m the paper on the 
“Precession of a Viscous Spheroid,” already referred to, and sub- 
sequent papers, in the Philosophical Transactions of the Royal 
Society 1 

l For further consideration of this subject see a series of papers by Mr G H 
Darwm, m Proceed and Trans of the Royal Society from 1878 to 1881, and. 
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§ 4S A/iiount of Tidal Retardation of Ecu th's Rotation 

With respect to the actual amount of retardation of the earth’s 
lotation, we quote the following from Thomson and Tait’s Rat 
Phil (1883), § 830 1 

“ In observational astronomy the earth’s rotation serves as a time- 
beeper, and thus a letardation of teuestnal rotation will appear 
astronomically as an acceleration of the motion of the heavenly 
bodies It is only in the case of the moon’s motion that such an 
apparent acceleration can he possibly detected Now, as Laplace 
first pointed out, theie must be a slow variation m the moon’s 
mean motion arising from the seculai changes m the eccentricity 
of the earth’s oibit around the sun At the present time, and for 
several thousand yeais in the future, the vanation m the moon’s 
motion is and will be an acceleration. Laplace’s theoretical 
calculation of the amount of that acceleration appeared to agree 
well with the results which were m his day accepted as represent- 
ing the facts of observation But m 1853 Adams showed that 
Laplace’s reasoning was at fault, and that the numerical results of 
Damoiseau’s and Plana’s theories with reference to it consequently 
require to be sensibly altered Hansen’s theory of the seculai 
acceleration is vitiated by an erroi of principle similar to that 
which affects the theories of Damoiseau and Plana , hut, the mathe- 
matical process which he followed being different from theirs, he 
ai lived at somewhat different results Prom the eironeous theory 
Hansen found the value of 12" 18 for the coefficient of the term m 
the moon’s mean longitude depending on the square of the tune, 
the unit of time being a centmy , in a later computation given m 
Ins Dailegung he found the coefficient to be 12" 56 3 

“ In 1859 Adams communicated to Delaunay his final result, 
namely, that the coefficient of this term appears ftom a correctly con- 
ducted investigation to be 5" 7, so that at the end of a centmy the 
moon is 5" 7 befoie the position it would have had at the same time 
if its mean angular velocity had remained the same as at the begin- 
ning of the century Delaunay verified this result, and added some 
further small terms which increased the coefficient from 5" 7 to 6" 1 

“Now, accoidmg to Airy, Hansen’s value of the ‘advance’ 
xepresents very well the circumstances of the eclipses of Agathocles, 
Larissa, and Thales, but is if anything too small Newcomb, on 
the othei hand, is inclined from an elaborate discussion of the 
ancient eclipses to believe Hansen’s value to he too laige, and gives 
two competing values, viz , 8" 4 and 10" 9 s 

“ In any case it follows that the value of the advance as theoreti- 
cally deduced from all the causes, known up to the present time to 
be operative, is smaller than that which agrees with observation 
In what follows 12" is taken as the observational value of the 
advance, and 6" as the explained part of this phenomenon About 
the beginning of 1866 Delaunay suggested that the txue explana- 
tion of the discrepancy might be a retardation of the earth’s iota- 
tion by tidal friction TJsmg this hypothesis, and allowing for the 
consequent retardation of the moon’s mean motion by tidal reaction, 
Adams, in an estimate which he has communicated to us, founded 
on the rough assumption that the parts of the earth’s retardation 
due to solar and lunar tides are as the squares of the respective 
tide-generating forces, finds 22 see as the enor by which the earth, 
regarded as a time-keeper, would m a century get behind a perfect 
clock lated at the beginning of the eentnry. Thus at the end of a 
century a meridian of the eaith is 330" behind the position in 
w Inch it would have been if the earth had continued to lotate 
with the same angular velocity which, it had at the beginning of 
the centuiy 

“ Whatever be the value of the retardation of the earth’s rotation 
it is necessarily the lesult of several causes, of which tidal friction is 
almost certainly pieponderant If we accept Adams’s estimate as 
applicable to the outcome of the various concurring causes, then, if 
the rate of retaidation giving the integral effect were uniform, the 
eaith as a time-keeper would be going slower by 22 of a second per 
year m the middle, and by 44 of a second per year at the end, than at 

the beginning of the century. The latter is the present 

angular velocity , and, if the rate of retardation had been uniform 
dui mg ten million centuries past, the earth must have been rotat- 
ing faster by about one-seventh than at present, and the centn- 

1 See also G H Darwin’s Address to Sect A, Brits Assoc meeting, 1886 

2 “ It appears not unusual for physical astronomers to use an abbreviated 
phraseology, for specifying accelerations, which needs explanation Thus, 
when they speak of the secular acceleration being, eg , ‘ 12"*56 in a century,’ 
they mean by ‘acceleration' what is more properly 1 the effect of the accelera- 
tion on the moon’s mean longitude ’ The correct unabbreviated statement is 
‘ the acceleration is 25" 12 per century per century ’ Thus Hansen’s result is 
that m each century the meau motion of the moon is augmented by an angular 
velocity of 25" 12 per century, so that at the end of a century the mean longi- 
tude is greater by -J of 25" 12 than it would have been had the moon’s mean 
motion remained the same as it was at the beginning of the century Con- 
sidering how absurd it would be to speak of a falling body as experiencing an 
acceleration of 16 feet in a second, or of 64 feet m two seconds, and how false 
and inconvenient it is to speak of a watch being 20 seconds fast when it is 20 
seconds in advance of where it ought to be, we venture to suggest that, to 
attain clearness and correctness without sacrifice of brevity, ‘advance’ be sub- 
stituted for ‘acceleration m the ordinary astronomical phraseology ” 

3 Researches on the Motion of the Moon, Washington, 1878 


fugal force must have been greater m the proportion of 81 7 2 to Thom- 
717 2 or of 67 to 51 If the consolidation took place then or eailiei, SO n’s ar- 
the ellipticity of the upper layers must have been -t-’tt instead of gument 
about as it is at present It must necessarily remain unceitam as to age 
whether the earth would from time to time adjust itself completely 0 f con- 
to a figure of equilibimm adapted to the rotation But it is deal solida- 
that a want of complete adjustment would leave traces m a prc- tion of 
ponderance of land m equatorial regions The existence of large earth 
continents and the great effective rigidity of the earth’s mass 
render it improbable that the adjustments, if any, to the appropn- 
ate figure of equilibrium would be complete The fact then that 
the continents are arranged along mendians rather than m an 
equatorial belt affords some degree of pi oof that the consolidation 
of the earth took place at a time when the diurnal rotation differed 
but little from its present value. It is probable, therefoie, that 
the date of consolidation is considerably more recent than a thou- 
sand million years ago It is proper, however, to add that Adams Great 
lays but little stress on the actual numerical values which, have uncer- 
been used in this computation, and is of opinion that the amount faulty 
of tidal retardation of the earth’s rotation is quite uncertain ” m pre- 
ceding 

§ 49. Effects of Tidal Friction on the Elements of the Moon’s numbers 
Orbit and on the Earth's Rotation 


It would be impossible within the limits of the piesent article to Effects of 
discuss completely the effects of tidal friction , we therefore confine tidal 
ouiselves to certain general consideiations which throw light on friction, 
the nature of those effects We have In the preceding sections 
supposed that the planet’s axis is perpendicular to the orbit of the 
satellite, and that the latter is circular , we shall now suppose the 
oibit to be oblique to the equator and eccentric, and shall also 
consider some of the effects of the solar perturbation of the moon- 
earth system Tor the sake of brevity the planet will he called 
the earth, and the satellite the moon The complete investigation 
was earned out on the hypothesis that the planet was a viscous 
spheioid, because this was the only theory of fnctionally resisted 
tides which had been woiked out Although the results would be 
piactically the same for any system of fnctionally resisted tides, 
we shall speak below of the planet or earth as a viscous body 4 

We shall show that if the tidal retardation be small the obliquity Obh- 
of the ecliptic increases, the earth’s rotation is retarded, and) the quity of 
moon’s distance and periodic time are increased Tig 10 represents the 
the earth as seen fiom above the ecliptic 

south pole, so that S is the pole increases 

and the outer circle the equator. 

The earth’s rotation is in the 
direction of the cuived arrow at 
S The half of the inner circle/, 
which is drawn with a full line is t 
a semi-small-circle of south lati- 
tude, and the dotted semicircle is 
a semi-small-circle m the same 
north latitude Generally dotted 
lines indicate parts of the figrne 
which are below the plane of the 
paper It will make the explana- 
tion somewhat simpler if we suppose the tides to be raised by a 
moon and anti-moon diametrically opposite to one another Let 
M and M' he the projections of the moon and anti-moon on to the 
terrestrial sphere If the fluid m which the tides are raised were 
perfectly frictionless, 5 or if the earth were a perfect fluid or per- 
fectly elastic, the apices of the tidal spheioid would be at M and 
M' If, however, there is internal faction, due to any soit of 
viscosity, the tides will lag, and we may suppose the tidal apices 
to he at T and T'. Now suppose the tidal protuberances to be 
replaced by two equal heavy particles at T and T', which are in- 
stantaneously rigidly connected with the earth. Then the attrac- 
tion of the moon on T is greater than on T', and that of the anti- 
moon on T' is greater than on T. The resultant of these forces is 
clearly a pair of forces acting on the earth in the direction TM, 

T'M'. These forces clearly cause a couple about the axis in the 
equator, which lies in the same meridian as the moon and anti- 
moon The direction of the couple is shown by the curved arrows 
at L,L'. If the effects of this couple he compounded with the 
existing rotation of the earth according to the principle of the 
gyroscope, the south pole S tends to approach M and the north 
pole to approach M' Hence, supposing the moon to move in the 
ecliptic, the inclination of the earth’s axis to the ecliptic dimin- 
ishes, or the obliquity increases Next the forces TM, T'M' clearly 
produce, as m the simpler case considered above, a couple about the 
earth’s polar axis, which tends to retard the diurnal rotation. 

This general explanation remains a fair representation of the 
state of the case so long as the different harmonic constituents of 
the aggregate tide-wave do not suffer very different amounts of re- 



i These explanations, together with other remarks, are to he found in the 
abstracts of Sir G H Darwin’s memoirs m Proc Roy Soc , 1878 to 1881 
5 We here suppose the tides not to he inverted. If they are inverted the 
conclusion is precisely the same 
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tardation , and this is the ease so long as the \i-eosrty is not great 
The rmoions result for a "viscous planet shows that m general the 
obliquity wall increase, and it appears that, with small viscosity of 
the planet, if the period of the satellite be longer than two penods 
of rotation of the planet, the obliquity Increases, and vice versa. 
Hence zero obliquity is only dynamically stable when the period 
of the satellite is less than two periods of the planet’s rotation- 
Inclma- Suppose the motions of the planet and of its solitary satellite to 
tion of be retened to the invariable plane of the system The avis of 
plane of resultant moment of momentum is normal to this plane, and the 
orbit component rotations are that of the planet about its avis of figure 
generally and the orbital motion of the planet and satellite round then com- 
dtsereases mon centre of inertia , the axis of this latter rotation, is clearly the 
normal to the satellite’s orbit Hence the normal to the orbit, the 
axis of resultant moment of momentum, and the planet’s axis 
of rotation must always lie m one plane From this it follows 
that the orbit and the planet’s equator must necessarily hare a 
common node on the invariable plane. If either of the component 
rotations alters in amount or direction, a corresponding change 
must take place m the other, such as will keep the resultant 
moment of momentum constant in direction and magnitude It 
has been shown that the effect of tidal friction is to increase the 
distance of the satellite from the planet, and to transfer moment 
of momentum from that of planetary rotation to that of orbital 
motion If, then, the direction of the planet’s axis of rotation 
does not change, it follows that the normal to the lunar orbit must 
approach the axis of resultant moment of momentum. By diawmg 
a senes of parallelograms on the same diameter and keeping one 
side constant m direction, this maybe easily seen to be true This 
is equivalent to saying that the inclination of the satellite’s orbit 
will decrease But this decrease of inclination does not always 
necessarily take place, foi the preuous investigations show that 
another effect of tidal faction may be to increase the obliquity of 
the planet’s equator to the invariable plane, or, in other words, to 
increase the inclination of the planet’s axis to the axis of resultant 
moment of momentum How, if a parallelogram be drawn with 
a constant diameter, it is seen that by increasing the inclination 
of one of the sides to the diameter (and even decreasing its length) 
the inclination of the other side to the diameter may also be in- 
creased The most favourable ease for such a change is when the 
side whose inclination is increased is nearly as long as the diametei 
From this it follow s that the inclination oi the satellite’s orbit to the 
invariable plane may increase, and that it is most likely to increase, 
when the moment of momentum of planetary rotation is large com- 
pared with that of the orbital motion The analytical solution of 
the problem agrees with these results, for it shows that if the vis- 
cosity of the planet be small the inclination of the orbit always 
diminishes, but if the viscosity he laige, and if the satellite moves 
with a short periodic time (as estimated in rotations of the planet), 
the inclination of the orbit will increase These results convey 
some idea of the physical causes which may have given use to the 
present inclination of the lunar orbit to the ecliptic. For the 
analytical investigation shows that the inclination of the lunar 
orbit to a certain plane, which replaces the invariable plane when 
the solar attraction is introduced, was initially small, that it then 
increased to a maximum, and that it finally diminished and is still 
diminishing 

But the laws above referred to would, by themselves, afford a very 
unsatisfactory explanation of the inclination of the lunar oibit, be- 
cause the sun’s attraction is a matter of much importance It has 
been found that, if the viscosity of the planet be small, the in- 
clination of the orbit of the solitary satellite to the invariable plane 
will always dimmish ; but, when solar influence is introduced, the 
- corresponding statement is not true with regard to the inclination 
of the lunar oibit to the proper plane, for during one part of the 
moon’s history the inclination to the proper plane would have 
inci eased even if the viscosity of the earth had been small 
Eccen- Consider a satellite revolving about a planet m an elliptic orbit, 
twenty of with a periodic tune which is long compared with the period of rota- 
orbit tion of the planet , and suppose that fnctional tides are raised on 
generally the planet The major axis of the tidal spheroid always points in 
increases, advance of the satellite, and exercises on it a force which tends to 
accelerate its linear velocity When the satellite is m pengee the 
tides are higher, and this disturbing force is greater than when the 
satellite is m apogee The disturbing force may therefore he repre- 
sented as a constant force, always tending to accelerate the motion 
of the satellite, and as a periodic force which accelerates m perigee 
and retards m apogee The constant force causes a seenlai increase 
of the satellite's mean distance and a retardation of its mean motion 
The accelerating force m perigee causes the satellite to swing out 
further than it would otherwise have done, so that when it comes 
round to apogee it is moie remote from the planet The retarding 
force in apogee acts exactly inversely, and diminishes the perigean 
distance Thus, the apogean distance increases and the pengean 
But it distance diminishes, or, m other words, the eccentricity of the oibit 
may de- increases. Now consider another case, and suppose the satellite’s 
crease, periodic time to be identical with that of the planet’s rotation 


Then, when the satellite is in pengee, it is moving faster than the 
planet rotates, and w hen m apogee it is moi mg slowei , hence at 
apogee the tides lag, and at pengee they are accelexated Now the 
lagging apogean tides give use to an acceleiatmg force on the 
satellite, and increase the pengean distance, whilst the accelerated 
pengean tides give rise to a retarding foiee, and decrease the 
apogean distance Hence m this case the eccentncity of the oibit 
will dimmish. It follows from these two lesults that theie must 
be some intermediate periodic time of the satellite foi which the 
eccentricity does not tend to vary 
But the preceding general explanation is m reality somewhat less 
satisfactory than it seems, because it does not make clear the 
existence of certain antagonistic influences, to which, howevei, we 
shall not refer The rigorous result, for a viscous planet, shows 
that in general the eccentricity of the orbit will increase , but, if 
the obliquity of the planet’s equator be neai ly 90°, or if the \ lseosity 
be so great as to approach peifect rigidity, 01 if the pei iodic time 
of the satellite (measured m rotations of the planet) be shoit, the 
eccentricity will slowly dimmish When the viscosity is small the 
law of variation of eccentricity is very simple if eleven penods 
of the satellite occupy a longer time than eighteen rotations of the 
planet, the eccentricity increases, and vice veisa Hence m the 
case of small viscosity a circular oibit is only dynamically stable 
if the eleven periods are shortei than the eighteen rotations 

X Cosmogonic Speculations founded on Tidal Friction 
§ 50 History of the Edith and Moon 
We shall not attempt to discuss the mathematical methods by 
which the complete history of a planet, attended by one ox more 
satellites, is to be traced The laws indicated m the preceding 
sections show that theie is such a problem, and that it may he 
solved, and we refer to Mr Dai win’s papeis foi details (Phil Trans , 

1879-81) It may he interesting, however, to give the vanous 
lesults of the investigation in the form of a sketch of the possible 
evolution of the earth and moon, followed by remarks on the other 
planetary systems and on the solar system as a whole 
We begin with a planet not very much more than 8000 miles m Conjec- 
diameter, and probably partly solid, partly fluid, and paitly gaseous tural 
It is rotating about an axis inclined at about 11° or 12° to the noi- genesis of 
mal to the ecliptic, with a period of from two to four hours, and is moon 
revolving about the sun with a period not much shoiter than our from 
piesent year The rapidity of the planet’s rotation causes so great earth 
a completion of its figure that it cannot continue to exist m an 
ellipsoidal form with stability , or else it is so nearly unstable that 
complete instability is induced by the solar tides. The planet then 
separates into two masses, the larger being the earth and the 
smaller the moon. It is not attempted to define the mode of 
separation, or to say whether the moon was initially a chain ot 
meteorites At any rate it must be assumed that the smaller mass 
became more or less conglomerated and finally fused into a spheroid, 
perhaps m consequence of impacts between its constituent mete- 
orites, which were once part of the primeval planet Up to this 
point the history is largely speculative, for the conditions of insta- 
bility of a rotating mass of fluid have not yet been fully investigated 
We now have the earth and moon nearly m contact with one Earth 
another, and rotating nearly as though they were parts of one rigid and 
body 1 This is the system which was the subject of dynamical moon 
investigation As the two masses are not rigid, the attiaction of subject 
each distorts the other , and, if they do not move rigorously with of mves- 
the same periodic time, each raises a tide in the other Also the tigation 
sun raises tides m both In consequence of the fnctional resistance 
to these tidal motions, such a system is dynamically unstable If 
the moon had moved orbitally a little faster than the earth rotated, 
she must have fallen hack into the earth , thus the existence of 
the moon compels us to believe that the equilibrium broke down 
by the moon revolving orbitally a little slower than the earth 
lotates In consequence of the tidal faction the periodic times both 
of the moon (or the month) and of the earth’s rotation (or the day) 
increase , but the month increases in length at a much greater 
rate than the day At some early stage m the history of the system 
the moon was conglomerated into a spheroidal foim, and acquired 
a rotation about an axis nearly parallel to that of the eaith 
The axial rotation of the moon is retarded by the attraction of The 
the earth on the tides raised in the moon, and this retardation takes moon 
place at a far greater rate than the similar retardation of the earth’s 
rotation As soon as the moon rotates round hex axis with twice 
the angular velocity with which she revolves in hex oibit, the 
osition of her axis of rotation (parallel with the earth’s axis) 
ecomes dynamically unstable The obliquity of the lunar equator 

to the plane of the orbit increases, attains a maximum, and then 
diminishes Meanwhile the Innar axial rotation is being reduced 
towards identity with the oibital motion Finally, her equator is 
nearly coincident with the plane of the orbit, and the attraction of 
the earth on a tide, which degenerates into a permanent ellipticity 

1 See criticisms by Mr Nolan, Genesis of Moon, Melbourne, 1885 , also Nature., 
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of the lunar equator, causes her always to show the same face to 
the earth 

The earth All this must have taken place early m the history of the earth, 
and lunar to which we now leturn As the month meieases'in length the 
orbit lunar orbit becomes eccentric, and the eccentricity reaches a maxi- 
mum when the month occupies about a rotation and a half of the 
earth The maximum of eccentricity is probably not large After 
this the eccentricity diminishes The plane of the lunar orbit is 
at first practically identical with the earth’s equator, but as the 
moon recedes from the earth the sun’s attraction begins to make 
itself felt "We must therefore introduce the conception of two 
ideal planes (here called the proper planes), to which the motion 
of the earth and moon must be referred The lunar proper plane 
is at first inclined at a veiy small angle to the earth’s proper plane, 
and the orbit and equator coincide with their respective pioper 
planes As soon as the earth rotates with twice the angular velocity 
with which the moon revolves m her orbit, a new instability sets 
in The month is then about twelve of our present hours, and 
the day about sis such hours m length. The inclinations of the 
lunar orbit and of the equator to their respective proper planes 
increase That of the lunar orbit to its proper plane increases to 
a maximum of 6° or 7°, and ever after diminishes, that of the 
equator to its pioper plane increases to a maximum of about 
2° 45' and evei after diminishes The maximum inclination of 
the lunar oibit to its proper plane takes place when the day is a 
little less than nine of our piesent horns, and the month a little 
less than six of our present days The maximum inclination of 
the equator to its proper plane takes place earlier than this 
Whilst these changes have been going on the proper planes have 
been themselves changing in their positions relatively to one 
anothei and to the ecliptic At fust they were neaily coincident 
with one another and with the earth's equator, but they then 
open out, and the inclination of the lunar proper plane to the 
ecliptic continually diminishes, whilst that of the terrestrial propel 
plane continually increases At some stage the eaith became 
moie rigid, and oceans were foimed, so that oceanic tidal friction 
probably came to play a more important part than bodily tidal 
friction Ii this be the case, the eccentricity of the orbit, after 
passing through a stationary phase, begins to increase again 
we have now tiaced the system to a state m which the day and 
month aie mci easing, but at unequal lates, the inclination of the 
lunar proper plane to the ecliptic and of the orbit to the pioper 
plane aie diminishing, the inclination of the terminal proper 
plane to the ecliptic is increasing and of the equator to its proper 
plane is diminishing, and the eccentricity of the orbit is inci easing 
No new phase now supervenes and at length we have the system 
m its piesent configuration The minimum time m which the 
changes from fiist to last can have taken place is 54,000,000 years 
Distor- There are othei collateral results which must arise from a sup- 
tion of posed primitive viscosity or plasticity of the earth’s mass For 
plastic during this course of evolution the earth’s mass must have suffered 
planet, a screwing motion, so that the polar regions have travelled a little 
from west to east relatively to the equator This affords a possible 
explanation of the north and south trend of our great continents. 
Also a large amount of heat has been generated by fnction deep 
down m the earth , and some very small part of the observed in- 
crease of temperature m underground borings may he attributable 
to this cause The preceding lustoiy might vary a little m detail 
according to the degree of viscosity which we attnbute to the 
earth’s mass, and according as oceanic tidal friction is or is not, 
now and m the moie recent past, a more powerful cause of change 
than bodily tidal friction The argument reposes on the imperfect 
ngidity of solids and on the internal faction of semi-solids and 
The fluids , these aie veras causes Thus changes of the kind here dis- 
theory cussed must he going on, and must have gone on in the past And 
postu- for this history of the earth and moon to he true throughout, it is 
lates suf- only necessary to postulate a sufficient lapse of time, and that there 
ficieut is not enough matter diffused through space to materially lesist 
lapse of the motions of the moon and earth m perhaps 200,000,000 years 
time It seems hardly too much to say that, granting these two postu- 
lates, and the existence of a primeval planet, such as that above 
described, a system would necessarily be developed which would bear 
a strong resemblance to our own A theory, reposing on -verse causes, 
which brings into quantitative correlation the lengths of the present 
day and month, the obliquity of the ecliptic, and the inclination 
and eccentricity of the lunar orbit should have claims to acceptance 

§ 51 The Other Planetary Subsystems . 

Other If this has been the evolution of the earth and moon, a similar 
planet- process must have been going on elsewhere So far we have only 
ary sub- considered a single satellite and the sun, hut the theory may of 
systems course be extended, with modifications;, to planets attended by 
several satellites "We will now, therefore, consider some of the 
other members of the solar system A laige planet has much more 
energy of rotation to be destioyed, and moment of momentum to 
be redistributed, than a small one, and therefore a large planet 
ought to proceed in Its evolution more slowly than a small one. 


Therefore we ought to find the larger planets less advanced than 
the smaller ones The masses of such of the planets as ha\ e satel- 
lites are, m teims of the earth’s mass, as follows — Mars— f , 
Jupiter— 340 , Satum = 100, Uranus = 17 , Neptune = 20 

Mars should therefore he furthest advanced in its evolution, and Mars 
it is here alone m the whole system that we find a satellite moving 
orbitally faster than the planet rotates This will also be the 
ultimate fate of our moon, because, after its oibital motion has 
been reduced to identity with that of the earth's rotation, solar 
tidal friction will further reduce the earth’s angular velocity , 
the tidal leaction on the moon will then be leveised, and the 
moon’s orbital velocity will increase and her distance fiom the 
eaith dimmish But, since the moon’s mass is very Luge, she 
must recede to an enormous distance from the eaith befoie this 
reversal takes place. Now the satellites of Mars aie very small, 
and therefoie they need only lecede a very short distance from the 
planet before the reversal of tidal reaction The periodic time of 
the satellite Deimos is 30^ 18 m , and, as the period of rotation of 
Mars is 24 h 37 m , Deimos must be still receding from Mars, but 
very slowly The peiiodte time of the satellite Phobos is 7 h 39 ni , 
therefore it must be approaching Liars It does not seem likely 
that it has evei been i emote from the planet 1 The eccentricities 
of the orbits of both satellites are small that of Deimos is 0057 
and that of Phobos 0066 If the viscosity of the planet be small, 
or if oceanic tidal faction be the principal cause of change, both 
eccentricities axe diminishing , but, if the viscosity be large, both 
are increasing As we have no means of knowing whethei the 
eccentricities are increasing or diminishing, the laiger eccentticity 
of the orbit of Phobos cannot he a fact of much importance either 
for or against the present views But it must be admitted that it 
is a slightly unfavoui able indication The position of the proper 
plane of a satellite is determined by the periodic time of the 
satellite, the oblateness of the planet, and the sun’s distance The 
inclination of the oibit of a satellite to the proper plane is not 
deteimmed by anything m the system Hence it is only the 
inclination of the orbit which can affoid any argument ior or 
against the tlieoiy The pioper planes of both satellites are 
necessarily nearly coincident w T ith the equator of the planet ; but 
it is in accordance with the theory that the inclinations of the 
oibits to their respective proper planes should be small Any 
change m the obliquity of the equator of Mars to the plane of his 
mbit must be entuely due to solar tides The present obliquity is 
about 30°, and this points also to an advanced stage of e\ olution, 
at least if the axis of the planet was primitively at all nearly per- 
pendicular to the ecliptic 

We now come to the system of Jnpiter This enormous planet Jupiter 
is still rotating in about ten hours ; its axis is nearly peipendiculai 
to the ecliptic , and three of its satellites revolve m seven days or 
less, whilst the fourth has a period of 16 d 16 h This system is 
obviously far less advanced than our own The inclinations of 
the proper planes to Jupiter’s equator are necessarily small, but 
the inclinations of the orbits to the pioper planes appear to be 
very intei estmg fiom a theoietical point of view They are in 
the case of the fiist satellite 0° 0' O' 7 , m the ease of the second 
0° 27' 50", m that of the thud 0° 12' 20", and m that of the fourth 
0° 14' 58" We have shown above that the orbit of a satellite is 
first coincident with its proper plane, and that the inclination 
afterwards rises to a maximum and finally declines If then we 
may assume, as seems reasonable, that the satellites aie m stages 
of evolution corresponding to their distances from the planet, these 
inclinations accoia well with the theory The eccentricities of the 
mbits of the two inner satellites aie insensible, those of the outer 
two small This does not tell strongly eithei for or against the 
theory, because the history of the eccentricity depends considerably 
on the nature of the friction to which the tides are subject Yet 
it on the whole agiees with the theory that the eccentricity should 
be greater in the moie l emote satellites It appears that the satel- 
lites of Jupiter always present the same face to the planet, just as 
does oui moon This was to be expected. 

The case of Saturn is not altogether so favourable to the theory Saturn, 
The extremely rapid rotation, the ring, and the short periodic time 
of the inner satellites point to an early stage of development, whilst 
the longer periodic time of the three outer satellites and the high 
obliquity of the equator indicate a later stage Perhaps both views 
may be more or less correct, for successive shedding of satellites 
would impart a modern appearance to the system It has probably 
been previously remarked that the Saturnian system bears a strong 
analogy to tbe solar system, Titan being analogous to Jupiter, 
Hyperion and Iapetus to Uranus and Neptune, ana the inner satel- 
lites to the inner planets. Thus anything which aids us m forming 
a theory of the one system will throw light on the other The 
details of the Saturnian system seem to be more or less favourable 
to the theory The pioper planes of the orbits (except that of 
Iapetus) are nearly xn the plane of the ring, and the inclinations 
of all the orbits thereto appear not to be large. As the result of 

i Mr Nolan considers tlie theory inapplicable to the case of Mars , see Nature, 
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a careful series of observations made at "Washington m 1873, Prof 
Asaph Hall 1 finds that the eccentricities of the orbits of Mimas, 
Bnceladus, Tethys, Dione, and Rhea are insensible, that of Titan 
is 0284, of Hyperion 1000, and that of Iapetus 0278 The satel- 
lite lap e:tus appears a hi ays to present the same face to the planet 
U ranus Concerning Uranus and Neptune there is not much, to be said, 

and as their systems aie very little known , but theiT masses are much 
Neptune larger than that of the earth, and their satellites revolve with a 
shoit periodic time The retrograde motion and high inclination 
of the satellites of Uranus are very remarkable The theory of the 

inclination of the orbit has been based on an assumed smallness of 
inclination, and it is not very easy to see to what results investi- 
gation might lead if the inclination were large It must he ad- 
mitted, however, that the Uranian system points to the probability 
of the existence of a primitive planet, with retrograde rotation, or 
at least with a very large obliquity of equator 
It appears from this review that the other members of the solar 
system present some phenomena which are strikingly favourable to 
the tidal theory of evolution, and none uhieh are absolutely con' 
damnatory "We shall show m the following section that there 
are reasons why the tidal faction arising m the planetary systems 
cannot have had so mneh effect as m the case of the earth and moon. 
That the indications which we have just noted were not more 
marked, but yet seemed to exist, agrees well with this conclusion 
§ 52 Influence of Tidal Friction on the Evolution of the 
Solar System. 

Solar According to the nebular hypothesis, the planets and the satellites 
system aie portions detached from contracting nebulous masses In the 
as a following discussion that hypothesis will be accepted m its mam 
whole, outline, and we shall examine what modifications are necessitated 
by the influence of tidal friction It may be shown that the 
reaction of the tides raised m the sun by the planets must have 
liad a very small influence m changing the dimensions of the 
planetary orbits round the sun. From a consideration of numerical 
data with regard to the solar system, and the planetary subsystems, 
it appears improbable that the planetary orbits have been sensibly 
enlarged by tidal faction since the origin of the several planets 
Bat it is possible that some very small part of the eccentricities of 
Planet- the planetary orbits is due to tins cause From arguments similar 
ary sub- to those ad\ anced with regard to the solar system as a whole, it 
systems, appears unlikely that the satellites of Mars, Jupiter, and Saturn 
originated very much nearer the present surfaces of the planets 
than we now observe them But, the data benig insufficient, we 
cannot feel sure that the alteration in the dimensions of the oibits 
of these satellites has not been considerable. It remains, howevei, 
nearly certain that they cannot have first originated almost m con- 
tact with the present suifaces of the planets, m the same way as 
m the preceding sketch (§ 50) has been shown to be probable 
with regard to the moon and earth Numerical data concerning 
the distribution of moment of momentum in the several planetary 
sub -systems exhibit so sinking a difference between the teires- 
tnal system and those of the other planets that we should fiom 
tins alone have grounds for believing that the modes of evolution 
have been considerably different. The difference appears to lie 
in the genesis of the moon close to the present surface of the 
planet, and we shall see below that solar tidal faction may be as- 
signed as a reason to explain how it has happened that the terres- 
trial planet had contracted to nearly its present dimensions befoie 
the genesis of a satellite, but that this was not the case with the 
extenor planets. The efficiency of solar tidal faction is very much 
greater in its action on the nearer planets than on the further ones 
The time, however, during which solar tidal friction has been 
operating on the external planets is probably much longer than the 
period of its efficiency for the intenor ones, and a senes of numbers 
proportional to the total amount of rotation destroyed in the several 
planets would present a far less rapid decrease as we recede from 
the sun than numbers simply expressive o'f the efficiency of tidal 
faction at the several planets Nevertheless it must he admitted 
that the effect produced by solar tidal faction on Jupiter and 
Saturn has not been nearly so great as on the interior planets 
And, as already stated, it is very improbable that so large an 
amount of momentum, should have heen destroyed as to materially 
affect the orbits of the planets round the sun. 

Distnbu- We will now examine how the differences of distance from the 
tion of sun would be likely to affect the histones of the several planetary 
satellites masses According to the nebular hypothesis, a planetary nebula 
amongst contracts, and rotates quicker as it contracts The rapidity of the 
the revolution causes it to become unstable, or perhaps an equatorial 
planets belt gradually detaches itself , it is immaterial which of these two 
really takes place In either case the separation of that part of the 
mass which before the change had the greatest angular momentum 
permits the central portion to resume a planetary shape. The 
contraction and the increase of rotation proceed continually until 
another portion is detached, and so on There thus recur at inter- 
vals a senes of epochs of insta bility or of abnormal change. Now 
1 Bee Bnt Assoc Report, 1886, p 543 ~ 


tidal friction must dimmish the rate of increase of rotation due to 
contraction, and therefoie if tidal faction and contraction are at 
work together the epochs of instability must recur moie rarely 
than if contraction alone acted If the tidal retardation is suffi- 
ciently great, the increase of rotation due to contraction will be so 
far counteracted as never to permit an epoch of instability to occur. 

Since the rate of retaidation due to solar tidal friction decreases 
rapidly as we recede from the sun, these considerations accoid with 
what we observe m the solar system. For Mercury and Venus 
have no satellites, and there is a progressive increase m the number 
of satellites as we recede from the sun Moreover, the number of 
satellites is not directly connected with the mass of the planet, for 
Venus has nearly the same mass as the earth and has no satellite, 
and the earth has relatively by far the largest satellite of the whole 
system Whether this he the true cause of the observed distribu- 
tion of satellites amongst the planets or not, it is lemarkable that 
the same cause also affords an explanation, as we shall now show, 
of that difference between the earth with the moon and the othei 
planets with their satellites which has caused tidal friction to be 
the principal agent of change with the former hut not with the Case of 
latter In the case of the contracting teuestnal mass we may earth and 
suppose that there was for a long time neaily a balance between moon 
the retardation due to solar tidal friction and the acceleration different 
due to contraction, and that it wus not until the planetary mass fiom 
had contracted to nearly its present dimensions that an epoch others 
of instability could occur. It may also be noted that if theie be 
two equal planetary masses which generate satellites, but under 
very different conditions as to the degree of condensation of the 
masses, the two satellites will be likely to differ m mass , we 
cannot of course tell which of the two planets would generate the 
larger satellite Thus, if the genesis of the moon was defened 
until a late epoch in the history of the teirestrial mass, the 
mass of the moon relatively to the earth would be likely to differ 
from the mass of other satellites relatively to their planets If 
the contraction of the planetary mass be almost completed befoie 
the genesis of the satellite, tidal friction, due jointly to the satellite 
and to the sun, will thereafter he the great cause of change m the 
system , and thus the hypothesis that it is the sole cause of change 
will give an approximately accurate explanation of the motion of 
the planet and satellite at any subsequent time We have already 
seen that the theory that tidal friction has been the ruling power 
m the evolution of the eaifh and moon cooidmates the present 
motions of the two bodies and carries us back to an initial state 
when the moon first had a separate existence as a satellite , and the 
initial configuration of the two bodies is such that we are led to 
believe that the moon is a portion of the primitive earth detached 
by rapid rotation or other causes There seems to be some leason 
to suppose that the earliest form in which the moon had a separate 
existence was as a nng or chain of meteorites , but this condition 
precedes that to which the dynamical investigation leads back 

Let us now turn to the other planetary sub-systems The satellites 
of the larger planets revolve with shoit periodic times ; this admits 
of a simple explanation, for the smallness of their masses would 
have prevented tidal friction from being a very efficient cause of 
change in the dimensions of their orbits, and the largeness of the 
planet’s masses would have caused them to proceed slowly m their 
evolution. If the planets be formed from chains of meteorites or 
of nebulous matter, their rotation has arisen from the excess of 
orbital momentum of the extenor over that of the interior matter 
As we have no means of knowing how broad the chain may have 
been in any case, nor how much it may have closed in on the sun 
m course of concentration, we are unable to compute the primitive 
angular momentum of a planet A rigorous method of comparison 
of the primitive rotations of the several planets is thus wanting 
If, however, the planets were formed under similar conditions, then 
we should expect to find the exterior planets now rotating more 
rapidly than the interior ones. On making allowance for the differ- 
ent degrees of concentration of the planets, this is the case That 
the inner satellite of Mars revolves with a period of less than a 
third of the planet’s rotation is perhaps the most remarkable fact Satel- 
m the solar system. The theory of tidal friction explains this lites of 
perfectly , and this will be the ultimate fate of all satellites, be- Mars 
cause the solar tidal friction retards the planetary rotation without 
directly affecting the satellite’s orbital motion Numencal com- 
parison shows that the efficiency of solar tidal faction m retarding 
the terrestrial and martian rotations is of about the same degree 
of importance, notwithstanding the much gi eater distance of the 
planet Mars In the above discussion it will have heen apparent 
that the earth and moon do actually differ from the other planets 
to such an extent as to permit tidal friction to have heen the most 
important factor m their history 

By an examination of the probable effects of solar tidal faction Sum- 
on a contracting planetary mass, we have been led to assign a mary. 
cause for the observed distribution of satellites in the solar system, 
and this again has itself afforded an explanation of how it happened 
that the moon so originated that the tidal friction of the lunar 
tides m the earth should have been able to exercise so large an 
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influence. We have endeavoured not only to set forth the in- 
fluence which tidal friction may have, and piobably has, had m 
the lustoiy of the system, it sufficient time be granted, but also 
to point out what effects it canuot hare produced These investi- 
gations affoid no grounds for the rejection of the nebular hypo- 
thesis , but, while they present e\ ldence in. favour of the mam 
outlines of that theory, they introduce modifications of consider- 
able importance Tidal fnetion is a cause of change of which 
Laplace’s theory took no account , and, although the activity of 
that cause may be legarded as mainly belonging to a later period 
than the events desenbed in the nebular hypothesis, yet it seems 
that its influence has been of gieat, and m one instance of even 


paramount importance m determining the piesent condition of the 
planets and their satellites Tlnoughout the whole of this dis- 
cussion it has been supposed that sufficient tune is at our dis- 
posal , Sir W Thomson and others have, howevei, adduced reason- 
ing which goes to show that the history of the solar system must Limita- 
be comprised within a period considerably less than a hundred t ion of 
million yeais 1 It would pei haps be premature to accept this as tune 
the final and definite conclusion of science If, however, it be con- 
firmed, we shall only be permitted to accept the doctrine that tidal 
fnetion has effected consideiable modification m the configuration 
of the moon and earth, and must reject the ear her poition of the 
history sketched above (G H. X> ) 
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TIDOR, or Tidohe, an island (0° 39' IT lat and 127° 
23' E. long ) of the East Indian Archipelago, off the west 
coast of Jilolo (qv) and south of Ternate, is nearly cir- 
cular m form, and has an aiea of about 58 square miles 
A volcano (5900 feet), now quiescent, rises m the centre 
and occupies nearly the whole of the island , its sides are 
densely covered with forests The principal productions 
are sago, rice, cocoa-nuts, and bananas The capital, Tidor, 
on the east coast, is a walled town and the seat of a sultan 
tributary to the Dutch The population is estimated at 
7500 Tidor, which is included in the residency of Ter- 
nate, is administered by a “ controleur ” 

TIECK, Ludwig (1773-1853), the most conspicuous 
figure of the German romantic school of literature, was 
born at Berlin on 31st May 1773. His father, a rope- 
maker, was dry, sarcastic, and matter-of-fact, Ins mother, 
gentle and pious, with a leaning to mysticism Tieck par- 
took of both characteristics . half his work and half his 
genius seem a sceptical commentary on the other half 
He emancipated himself from the prosaic influence of his 
father’s house by a passionate study of Shakespeare 
After a brilliant career at school he repaired in 1792 to 
the university at Halle, and, returning to Berlin in 1794, 
devoted himself to authorship, in which he had already 
made experiments As is so commonly the case with young 
writers of genius, his first tales ( Abdallah , William Lovell) 
partook too largely of the melodramatic, and have little 
permanent value. But the romantic school of Germany, 
a movement comparable to the Lake school of England, 
was already m the air, and Tieck was deeply sensitive to 
its influence He was strongly fascinated by two of its 
aspects m particular — the reaction m favour of German 
mediaeval art and the revived interest m fairy tales and 
folk-lore m general Inspired by his friend "Wackenroder, 
a youth of pious ardour and most pious simplicity, he 
wrote his unfortunately tmfimshed romance Stembald’s 
Travels, a very gospel for the artist, at once the comple- 
ment and the antitype of Wilhelm Meister His studies m 
popular literature resulted m the entertaining adaptation 


of Blue Beard entitled Peter LebrecJvt and several kindred 
works Fair Delbert , his masterpiece, and the master- 
piece of all romantic fiction, came to him, he said, by 
inspiration. He may well be believed no artifice could 
have created the pervading sensation of dreamy solitude 
or the intense thrill of the catastrophe The happy idea 
of dramatizing popular legend led to the production of a 
greatly improved Blue Beard, and subsequently of Puss 
m Boots , a satire on Kotzebue and Ifiland, such an alliance 
of broad humour and dainty irony as we might expect to 
find m the lost Middle Comedy of Athens 

It might almost have been better if Tieck had con- 
tinued to walk in his own way. His was a susceptible 
nature, too sensitive for perfect independence In 1798 
he made the acquaintance of the Schlegels, and was drawn 
into their circle. Novalis, undoubtedly the greatest genius 
of the romantic school, was for a time a compensation, to 
him for the death of Wackenroder, whose essays on art he 
edited with additions of his own But Novalis himself 
soon died, and the influence of the Schlegel circle, with its 
bickerings and its “chopping and changing of ribs,” was 
not wholly salutary either m a moral or a liteiary point 
of view August Schlegel inspired Tieck with a passion 
for the Spanish drama He also spent much time on a 
translation of Don Quixote, certainly a masterpiece, and 
lendered Ben Jonson’s Silent Woman, having previously 
adapted Volpone One important production of his own 
nevertheless belongs to this period, the romantic drama 
of Genoveva, enthusiastically admired by so clear-headed 
and impartial a judge as Bishop Thirlwall He also pro- 
duced has delightful miniature drama of Little Red Riding 
Mood, and was working with great spirit on The Mmperor 
Octaman when he was suddenly attacked by rheumatic 
gout, which tormented him more or less for the remainder 
of his Me Between pam and unpleasant literary disputes 
his activity was long greatly impeded. The narrowness 
of his means also troubled him He had married the 
1 Thomson and Tait’s Nat JPhil , App E; Natwc, 27th January 
1887 , Wolf, TMones Gosmogomques , 1886. 
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daughter of Pastor Alberti, and, although he was an ami- 
able man and nothing is alleged against his wife, his 
household does not seem to have been entirely comfort- 
able He lived alternately m Jena, Berlin, and Dresden, 
where he became very intimate with Steffens, and wrote 
his powerful but dismal tale, The Runenherg The Rmperoi 
Octai'ian was completed m 1804, with less success than 
had been hoped In the following year Tieek repaired to 
Italy, nominally to visit the baths of Pisa , but he made 
this medical injunction the plea for a long stay m the 
country The effect of Italian scenery, plastic art, and 
new impressions m general was to wean him from much 
of the mysticism in which he had hitherto indulged, and 
to direct him to the criticism of life The transition to 
his new manner is indicated by the additions to his former 
tales and dramas, which, after several years spent m wan- 
dering and in sickness, he published m 1813 The Rives, 
The Philtre, and The Goblet are tales, distinguished, the 
last two more especially, by brilliant colouring and elabo- 
rate art Fortunatus, a drama m two parts, added m 
1816, wants the spirit of its predecessors, but is pervaded 
by a quiet sarcastic humour exceedingly enjoyable. Plays 
and stories were set m a framework of aesthetic conversa- 
tion, and the entire collection was entitled Phantasm By 
this publication Ti.eek settled accounts with the romantic 
school, and could no more he regarded as its leader. 

Tieck’s power of original composition failed him for 
some years He devoted himself especially to antiquarian 
and dramatic studies* In pursuance of the latter he visited 
England, saw Kemble and Kean on the stage, and renewed 
acquaintance with Coleridge, whom he had known in Italy 
The friendship of Solger was highly important to him, and 
helped him to the clear definite principles of composition 
and criticism m which he had previously been deficient 
The period of reflexion gradually worked itself into a 
period of productiveness, beginning with his charming 
novelette of The Pictures , translated by Thirlwall It was 
followed hy a series of similar works extending over nearly 
twenty years, very unequal m value, but m their best 
examples belonging to a very high class of art. Their great 
peculiarity is the blending of narrative with disquisition 
and comment, so thoughtful and ingenious that, interest- 
ing as the action commonly is, the interruption is not 
resented They have usually a strongly marked ironical 
element, as though the writer were only half in earnest, a 
self-criticism of which a great creative genius would have 
been incapable, but which bestows unusual piquancy on 
productions of the second order. The Pictures, already 
mentioned, is a fine instance of the masterly conduct of a 
story, and contains a very original figure, the shrewd, 
sottish, graceless old painter Eulenbock, who, with talent 
enough to have made a name and a fortune, gams a pre- 
carious livelihood by forging old masters The Betrothed, 
also translated by Thirlwall, is a severe satire on hypo- 
critical pietism Among the best of the other novelettes 
m this style may he mentioned The Travellers, one of 
the most perfect specimens of the author’s irony; Luck 
brings Brains, a fine study of the power of a weak charac- 
ter to rise to its opportunities when elevated hy a sense of 
responsibility , and The Superfluities of Life , an anecdote 
delightfully told The Old Book and The Scarecrow, two 
of the most fantastically imaginative, resolve themselves 
into literary satire The motive of the latter was bor- 
rowed by Hawthorne m his Mother Rigby’s Pipe. Of 
fictions with an historical basis, the most popular- are those 
derived from the lives of poets-— A Poet’s Life, of which 
Shakespeare is the hero, and A Poet’s Death, relating the 
sad history of Camoens. The Revolt vu the Cevennes is an 
historical romance of considerable compass ; but Tieck’s 
masterpiece in this department is his Witches’ Sabbath, a 
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tale almost unparalleled in literature for its delineation 
of heart-breaking, hopeless misery. The Young Car penter 
(1836, but commenced much earlier) can hardly be as- 
signed to any of these classes It has a strong affinity 
to Wilhelm Meister , and may be compared with Sternbald, 
both for its resemblance and its contrast Emally, m 
Yittoria Accoi anibona (1S40) Tieck takes yet another new 
departure, indicating affinities with the modem Drench 
school of fiction. The novel has been translated into 
English, but is probably best known to English readers by 
Mrs Carlyle’s half-earnest half-mocking admiration, of the 
hero Bracciano, a Blue Beard on the highest principles, 
and her wish that she could have lived two hundred years 
before, “ to have been — his mistress, not his wife ” 

These novels were all written at Dresden, where Tieck 
had settled in 1S19. He enjoyed especial favour at court, 
took an active part m the direction of the royal theatre, 
and gained a new description of celebrity by his semi- 
public readings from dramatic poets m the court circle 
According to the almost unanimous testimony of his hearers, 
he was the finest dramatic reader of his age His daughter 
Dorothea, who united her father’s liteiary talent to her 
grandmother’s mystic piety, was of great assistance to him, 
especially in the translation of Shakespeare which passes 
under his name Schlegel had translated seventeen plays. 
Tieck had undertaken to translate the remainder, and it 
has been generally supposed that he kept his word In fact 
the translation was almost entirely executed by Dorothea 
Tieck and Count Wolf Baudissm, Tieck contributing 
hardly anything but his advice and his name. The truth 
slips out quite innocently m the pages of his biographer 
Kopke, and is fully told by Gustav Ereytag (Im JYeuen 
Retch, Januaiy 1880) During his residence at Dresden 
he collected his critical writings, produced his excellent 
I translation of the English dramatists anterior to Shakes- 
peare, and edited the works of Novaks, Kleist, Lenz, and 
other contemporaries In 1842 he accepted the invitation 
of Frederick William IY to settle in Berlin, where he had 
t already been to conduct the representation of the Antigone 
with Mendelssohn’s music He found himself but little 
in his element in the city of his birth, and the dramatic 
representations directed hy him, including revivals of some 
! of his own plays, were rarely successful. In 1851 his 
health failed entirely, and he withdrew altogether from 
the world. He died on 28th April 1853 

Though not a writer of the highest rank, Tieck is nevertheless a 
most original genius, very unjustly neglected by his countrymen 
The best of his compositions m the taste of the romantic school are 
absolute masterpieces; and his later productions, if imperfect, 
occupy a unique position m literature. He may he compared to 
Wieland, whom he decidedly surpasses, and to Ariosto, whom he 
would have more than rivalled if he had been capable of a great 
sustained effort. His susceptibility and self-distrust checked his 
genius, hut at the same time gave it that peculiar ironic flavour 
which constitutes its special distinction He is like an exquisite 
side dish, not sufficiently substantial for a full meal The attempts 
to extract a moral significance from the stories m Phantasies seem 
entirely thrown away , the purpose of his later wutmgs, when 
there is any, is always definite. Perhaps the soundest cuticism 
upon him, at bottom, is Heme’s in his Romantic School, though 
written at a time when it was his cue to show the woiks of that 
school as little quarter as possible, Carlyle’s criticism is excellent, 
but only refers to the Phantasm. 

The principal contribution to Tieck’s biography is the delightful 
book or Rudolf Kopke (Leipsie, IS 5 5), chiefly drawn from his oral 
communications and containing his opinions on a number of subjects 
Particulars of his residence at Dresden, more especially of his con- 
nexion with the theatre, are given m the memous of Eriesen 
(Weimar, 1871) Tales from Phantasies have been translated m 
Cailyle’s Specimens of German Romance, and are repiinted m his 
miscellanies A greatly inferior version, m some places unscrupu- 
lously altered fiom Carlyle, was published m 1845 with an elaborate 
reface signed by J A F , who does not, however, appear to have 
een the translator Several of Tieck’s other works have been 
translated into English, but the only remarkable rendeung is 
Bishop Thirlwall’s of The Pictures and The Betrothal A com- 
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plete ehionological list of Ins writings is appended to Kopke’s 
ork. (R G ) 

TIEDEMANN, Friedrich (1781-1861), German anato- 
mist and physiologist, the son of a philosopher and 
psychologist of considerable repute, was born at Cassel on 
23d August 1781 He graduated in medicine at Marburg 
m 1804, but soon abandoned practice owing to disappoint- 
ment at his failure to check his father’s last illness Re- 
pelled on the one hand by the brilliant but unsubstantial 
discourses of Schellmg on the “ Naturphilosophie,” and 
attracted on the other hand by the practical skill and in- 
telligence of the surgical anatomist Sommering, he returned 
to the study of natural science He betook himself to 
Pans, and became an ardent follower of Cuvier. On his 
return to Germany he maintained the claims of patient 
and sober anatomical research against the prevalent specu- 
lations of the school of Oken (see Okey and Morphology), 
whose foremost antagonist he was long reckoned. His 
manifold labours m the field of Cuvierian anatomy cannot 
be recorded here , but his remarkable studies of the de- 
velopment of the human brain, as correlated with his 
father’s studies on the development of intelligence, may 
be mentioned He spent most of his life (from 1816) as 
professor of anatomy and physiology at Heidelberg, and 
died at Munich on 22d January 1861. 

TTENTSIN is the largest commercial city m Chih-h, 
the metropolitan province of China It is situated in 
39° 7' N lat and 117° 11' E long , at the junction of the 
Peiho and the "Wan-ho, which is connected by the Grand 
Canal with the Yang-tsze-kiang It is a prefectural city, 
and the residence of the viceroy of the province during a 
great portion of the year The town is built on a vast 
alluvial plain, which extends from the mountains beyond 
Peking to the sea, and through which the Peiho runs 
a circuitous course, making the distance by water from 
Tientsin to the coast about 70 miles, as against 35 miles 
by road The soil of the surrounding country being 
strongly impregnated with soda and nitre is not fertile, 
but produces sorghum and other coarse grams. The city 
walls are well built, though not always kept m good order, 
and measure about three quarters of a mile each way. As 
m all Chinese cities, the more wealthy inhabitants live in 
the suburbs, but even their houses have a mean appear- 
ance, being built mainly of mud or dried bricks. The 
streets are for the most part unpaved, and m wet weather 
are little better than quagmires. Some improvements 
have, however, been made in this respect of late. The 
city has always been a great commercial dep6t. In 1885 
the foreign imports amounted to £3,226,972 and the ex- 
ports to £980,852, and 375 foreign vessels of 279,829 
tons visited the port, tea to the value of about £904,496 
being landed for carriage overland, via Kalgan and Kiachta, 
to Siberia. During the winter the river is frozen, so that 
communication has to be carried on overland to Chm-kiang 
on the Yang-tsze-kiang, to which point also a line of tele- 
graph (now extended to Peking) was opened in 1881. The 
principal articles of import are shirtings, drills, T-cloths, 
jeans and twills, opium, woollens, steel, lead, needles, 
Japanese sea-weed, and sugar, and of export, skms, beans 
and pease, straw braid, coal, dates, wool, tobacco, and 
rhubarb The coal exported is brought from the Kaipiug 
colliery to the east of Tientsin , its output in 1885 was 
181,039 tons, 54,976 tons more than in 1884 An ex- 
perimental railway nearly two miles long has lately been 
constructed at T’lentsm 

In 1853 Tientsin was besieged by an army of Taipmg rebels, 
which had been detached from the mam force at Hanking for the 
capture of Peking The defences of Tientsin, howevei, saved the 
capital, and the rebels were forced to letreat Five years later Loid 
Elgin, accompanied by the repiesentative of Prance, steamed up the 
Peiho, after having forced the baruers at Taku, and took peaceable 
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possession of the town Here the treaty of 1858 was signed. Two 
yeais later, m consequence ot the treaeheious attack made on the 
English plempotentiaiy the pieceding year at Taku, the city and 
subrnbs v ere occupied by an allied English and Eiuicli foice, and 
•were held for two } ears The city was constituted an open poit. 
On the establishment of Roman Catholic oiphanages some yeais 
later the pretensions of the pnests so nritated the people that on 
the oaewience of an epidemic m the schools they attacked the 
French and Russian establishments and muidered twenty of the 
foreign inmates, besides numbeis of their native follow eis The 
Chinese Government at once snppiessed the not, and sent a repie- 
sentative to Euiope to apologize for the outbreak 

TIERNEY, George (1761-1830), an English Whig 
politician, was bom at Gibraltar on 20th March 1761, 
being the son of a wealthy merchant resident m Spam 
He was sent to Peterhouse, Cambridge, wheie he took the 
degree of LL D m 17S4, and was called to the bai , but, 
having inherited an ample fortune, he abandoned law and 
plunged into polities He contested Colchester in 1788, 
when hoth candidates received the same number of votes, 
but Tierney was declared elected. He was, however, de- 
feated m 17 90. He sat for Southwark from 1796 to 1806, 
and then represented in turn Athlone (1806-7), Ban don 
(1807-12), Appleby (1812-18), and Knaresborough (1818- 
30) When Pox seceded from the House of Commons, 
Tierney became a prominent, if not the leading, opponent 
of Pitt’s policy It was perhaps for this reason that he 
was disliked by Fox. In 1797 — such was the height of 
political passion at this epoch — Wilberforce noted in his 
diary that Tierney’s conduct was “ truly Jacobinical”, and 
m May 1798 Pitt accused him of want of patriotism. As 
the words were not withdrawn, a duel ensued at Putney 
Heath on Sunday, 27th May 1798, but neither combatant 
was injured In 1803 Tierney, partly through gratitude 
for the peace which had been latified with France and 
partly because Pitt was out of office, joined the ministry 
of Addington as treasurer of the navy, and was cieated a 
privy councillor , but this ill-advised step alienated many 
of his supporters among the middle classes, and offended 
most of the influential Whigs. On the death of Fox he 
joined (1806) the Grenville ministry as president of the 
board of control, with a seat in the cabinet, and thus 
brought himself once more into line with the Whigs 
After the death of Ponsonby m 1817 Tierney became the 
recognized leader of the opposition m the House of Com- 
mons. In the neutral ministry of Canning, the place of 
master of the mint was held by him, and when Lord 
Goderich succeeded to the lead Tierney was admitted to 
the cabinet , but he was already suffering from ill-health 
and took little part m its deliberations. He died suddenly 
at Savile Row, London, on 25th January 1830 

Tierney was a shrewd man of the world, with a natural aptitude 
foi husmess His poweis of sarcasm vere a cause of terror to his 
adversaries, and his presence m debate was much dreaded His 
arguments were felicitous, and, though he never aimed at the high- 
est flights of eloquence, his choice of language was the theme of 
constant admiration Loid Lytton, m his poem of St Stephen’s, 
alludes to c ‘ Tierney’s airy tread,” and praises Ins “light and yet 
vigorous ” attack, in which he inflicted, “with a placid smile,” a 
fatal wound on his opponent. 

TIERRA DEL FUEGO, a large archipelago at the 
southern extremity of South America, from which it is 
separated by Magellan Strait, at the Narrows and other 
points scarcely a mile wide The group lies between 
52° 40' and 55° 59' S lat and 63° 30' and 74° 35' W long 
stretching nearly m a line with the Patagonian Andes for 
over 400 miles north-west and south-east, between Capes 
Pillar aud Horn, and for about 270 miles west and east 
from Cape Pillar to Cape Espiritu Santo (Catherine Point) 
m the north, southwards it tapers to 120 miles between 
Capes Horn and St Diego, the latter being continued east- 
wards to Staten Island, which is not usually included m 
the group. Although on ordinary maps this region pre- 
sents to the eye a hopelessly confused aggregate of islands, 
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channels, and fjord-like inlets, as if it had heen submerged 
sufficiently to convert its deep \ alleys and goiges mto 



marine passages, bays, and bights, it is nevertheless clearly 
disposed m three main sections, which maybe conveniently 
named East, "West, and South Fuegia 

Ea=t Euegia consists of the single island of King 
Charles’s South Land (eastern Tierra del Fuego), which is 
"v cry much larger than all the rest of the group together, 
being considerably over 200 miles long from north to 
south It obviously forms a southern extension of the 
Patagonian pampas, which it greatly resembles in its phy- 
sical constitution, climate, flora, and fauna. The low- 
ly nag, flat or slightly rolling plains are covered with a rich 
growth of tall herbage, which is frequented by the rhea, 
guanaeo, and other animals common to the adjoining main- 
land, and also peopled by a branch of the same Tehuelche 
(Patagonian) family. In the south a long peninsula pro- 
jects westwards to the Pacific This western limb as- 
sumes a mountainous character, Mount Darwin (6800 feet) 
being situated about midway on its south side and Mount 
Sarnuento (6900, or perhaps 7000 feet), the culminating 
point of the archipelago, much nearer the Pacific Although 
generally supposed to be volcanic, this peak presents such 
extremely precipitous, m fact, almost vertical flanks that 
John Ball considers it more probably “a portion of the 
original rock skeleton that formed the axis of the Andean 
chain during the long ages that preceded the great vol- 
canic outbursts that have covered the framework of the 
western side of South America 531 This is altogether an. 
alpine region with numerous snow-clad summits and gla- 
ciers descending down to the sea (Darwin). 

Along the south side of East Fuegia flows Beagle 
Channel, about 55° >S lat , separating it from South ; 
Fuegia, which comprises the islands of Hoste, Navarra, 
Gordon, Londonderry, Stewart, Wollaston, and numerous 
islets, disposed in triangular form with the base on Beagle 
Channel and the apex at the rocky headland of Cape Horn. 
At its western end Beagle Channel takes the name of 
Darwin Sound, which leads to the Pacific at Londonderry 
and Stewart Islands North of these lies Brecknock 
Peninsula, the westernmost extension of East Fuegia, cut- 
ting off South Fuegia from Clarence Island and Desola- 
tion Land, which with Dawson Island and numerous rocks 
and islets constitute West Fuegia Desolation Land, so 
named by Cook, who supposed it to form a continuous 
mass stretching from the western entrance of Magellan 
Strait to Cockburn Channel, really consists of at least 
three, and possibly more islands, separated from each 
other by very narrow channels flowing between the Pacific 
and the western branch of Magellan Strait. The name 
Desolation has been reserved for the northern member of 
the group terminating at Cape Pillar ; the one next t o it I 
1 -Notes of a Naturalist %n South America, London, 1887, p 245. j 


ha^ been called Santa Inez , the other or others are still 
unnamed When Ball parsed through the stiait, he was 
shown one of the narrow sounds “which have lately been 
ascei tamed to penetrate entirely through vliat used to be 
considered a single island 3 (op tit , p 241) 

Lying almost m a line with the mam Andean axis, both West 
and South Fuegia aie essentially highland regions, eonfoiming m 
then general ehaiaeterxstics to the an tei veiling western extension 
of East Fuegia As compared with the gieat mass of the latter, 
they are everywhere extremely lugged and mountainous, having 
a mean elevation of not less than 3000 leefc, a much moister climate, 
and arboreal instead of grassy vegetation The l&otliermals of 
32 3 Fahr for July (-winter) and 50° Fahr for January (summer), with 
a mean annual temperature of 42° Fahr , show that tolerably mild 
winters are follow ed by cool summers, both seasons being accom- 
panied by overcast skies, constant and sudden changes fioxn fair to 
loul weather, whilst fogs, mists, rams, snows, and high winds 
(prevailing throughout the yeai ) endanger the navigation of the 
intricate inland channels, and lendei the archipelago one of the 
dreariest regions on the globe 

A botanical parting line seems to he constituted by the range of 
hills running back of Punt a Arenas along the east side of Brunswick 
Peninsula (which, although attached by a nauow neck of land to 
! Patagonia, belongs physically to the insular domain), and termin- 
ating at Cape Fi award (53° 54' S lat ), the southernmost point of 
the Ameucan mainland Vest and south of this line the pampas 
are replaced by lofty mountains clothed with a dense forest vege- 
tation fiom the water’s edge to heights of 1000 and 1200 feet, 
above which stretches a zone of peaty soil with stunted alpine 
plants as far as the snow hue (3000 to 3500 feet) The foiest 
species are chiefly an evergieen beech ( Fagus antarctica, S ) and 
the w mtei bark ( JPmteria arcnnatica), also evergieen, with tall 
smooth stem and glossy leaves like the laurel Wild celery, cress, 
cochleana, and other anti-scorbutic plants occur on both sides of 
Magellan Strait, and the beech nourishes a laige yellow mushroom, 
which, with the berries of a dwaif shrub, is the only vegetable food 
of the natives 

In West and South Fuegia the fauna is lestneted mainly to two 
species of fox, a bat, rats, mice, the sea otter, the penguin and othei 
aquatic birds, and various cetaceans in the surrounding waters 

To the three geographical divisions correspond three well-maiked 
ethnical groups, — the Onas of East, the Yaghans of South, and 
the Alacalufa of West Fuegia The fhst are estimated to number 
2000, the others 3000 each, making a total population of soma 
8000 for the whole archipelago The Onas are Patagonians who 
have crossed the strait The Alacalufs are also immigrants from 
the mainland, but piobably they came at an earlier date, and from 
the western uplands, being apparently a branch of the Auca (Arau- 
caman) xace of the Patagonian and Chilian Cordilleras They 
differ altogether in speech both fiom the Onas, with whom they 
come scarcely anywhere in contact, and from the Yahgans, who aie 
the true aborigines of the archipelago These last are m exclusive 
possession of South Fuegia, and also occupy the north side of 
Beagle Channel about Mount Larwm and further west To them 
alone missionary enterprise has hitherto been extended, and the 
English station of Ushiwaya on Beagle Channel has foi some years 
been the only centre of civilizing influences in the archipelago 
As Lieutenant Bove of the Italian Antarctic expedition has made 
a special study of this branch, 1 they are much better known tpn -n 
either of the neighbouring races If they represent an eailier 
Aiaucaman immigration than that of the Alacalufs, their ex- 
tremely low social state, on which all obseiveis are unanimous, 
may be regarded as the result of degradation from a higher con- 
I dition during their long sojourn, in their present inhospitable en- 
[ viromnent Bat it seems more probable that they are the direct 
descendants of the primitive race by which the archipelago has 
heen occupied from a vastly remote period, as is shown by the veiy 
great number of kitchen-middens recently discovered on the coast 
Although taller than the Negritoes of the eastern hemisphere 
(4 feet 10 inches to 5 feet 4 inches), the Yahgans present m some 
respects a more debased type, characterized by low brows, prominent 
zygomatic arches, large tumid lips, flat nose, loose wrinkled skin 
(“pelle grmzosa e cadente, " says Bove), black lestless eyes very wide 
apait, coarse black unkempt hair, and head and chest dispropor- 
tionately large compared with the extremely slender and outwardly 
curved legs, conveying an impression of top-heaviness like that of 
the Akkas of equatorial Africa Tlieir mental qualities are on the 
same low level, as is indicated by the almost total absence of clothing 
under such inclement skies, by the biutal treatment of their women, 
who when old and useless aie often, eaten, by the lack of human 
affections or love of offspung, who in rough weather are thrown 
overboard (Dr Fenton), either as a peace offering to the spirits of 
the storm or to lighten the canoe, and by many repulsive piactiees 
connected with their food and social habits The tribal orgamza- 

1 See Guido Cora’s Cosmos for May 1888 
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tion has not yet been leached, each family circle living apart and. j 
combining only in small gioups against some common enemy, but 
lecognizmg no hereditaiy chief or even any tempoiary leadei. Yet 
the roissionanes, who have reduced the language to writing (Gospel 
of St Luke, London, 1881), assert that it contains no less than 30,000 
woids, although the numeials stop at fixe, already a compound 
form ( cu-pctsh-pa ■), and although the same word expresses hoth hand 
and finger But they have obviously failed to distinguish between 
distinct teims and the endless grammatical intricacies m which 
this, like so many other rude forms of speech, is still involved 

Since 1881 the eastern portion of Fuegia (with Staten Island) 
has belonged to the Argentine Republic and the western to Chili 
The boundary line, which is piuely conventional, runs from Gape 
Espmtu Santo due south to Beagle Channel Neither power has 
hithei to occupied any part of Fuegia, except Punta Aienas (Sandy 
Point) on the Patagonian side of Magellan Stiait, wheie the Chilians 
have for some yeais maintained a convict and coaling station 

Fuegia was discoveied by Magellan m 1520, when he sailed 
through the strait named after him, and called this region the 
“ Land of Fire,” eithei from now extinct volcanic flames, oi much, 
moie piobably fiom the fires kindled by the natives along paits 
of his couise In 1578 Drake first sighted the point wmeh m 
1616 was named Cape Hoorn (Anglicized Horn) by the Dutch, navi- 
gators Lemaue and Schouten In 1619 the brothers Nodal first 
cueumnavigated the aichipelago, which was afteiwaids visited at 
intervals by Wood and Narboiough (1670), Gennes and Fioger 
(1696), Byion (1764), Wallis and Carteret (1767), Cook (1768), and 
Weddell (1822) But no systematic exploiation was attempted 
until the Butish Admiralty undertook a thorough survey of the 
whole group by King (1826-28) and Fitzroy (1831-36). The latter 
expedition ( Voyage of the “Beagle”) was accompanied by Charles 
Darwin, then a young man To these admirable surveys is due 
most of the present geographical terminology of the archipelago 
Since then the woik of exploration has been continued and nearly 
completed by Dumont d’Uiville (1837), Charles Wilkes (1839), 
Paikei Snow (1855), Bove (1883), and various English, American, 
and Roman Catholic missionaries 
Bibhogi aphy — De Bi oases, Histoire des Navigations auv Ter res Australes, Pans, 
1756 , J Burney, History of Voyages and Discoveries in the South Sea , London, 
1S03-17 , J 17066611, A Voyage towards the South Pole and to Tierra del Fuego, 
London, 1825 , Charles Darwin, Journal of Researches, &c , during the Voyage oj 
the “Beagle" round the World, London, 1845 , W Parker Snow, A Two Yeais' 
Cruise of Tierra del Fuego, London, 1857 , G Marguin, “ La Terre de Feu," m 
Bull de la Soc de Geogr , November 1875 , J G Kohl, Gesch d Entdeckungs- 
reisen, &a , sur Magellan's Strasse, Berlin, 1877 , “La Terre de Feu et sea 
Habitants,” in Journal des Missions Fvangehques, August 1876, D Lovisato, 
Appunti Etnografici con Accenni Geologici sulla Terra del Fuoco, Turin, 1SS4 , 
John Ball, Notes of a Naturalist in South America, London, 1887, R. W 
Cnppmger, Cruise of the “Alert," London, 4th ed 1885 , G Sergi, Antropologia 
Fisim della Fuegia, Rome, 1SS7 , Ramon Lista, " East Fuegia,” m Fetermann’s 
Mittedungen, May 1887 , and the works alieady mentioned (A H R.) 

TIFFIN, a city of the United. States, in Seneca county 
(of which, it is the county seat), Ohio, stands upon the 
Sandusky river, in 41° 7' N lat , 83° II' W long , 42 miles 
south-east of Toledo. The city is situated in the midst of 
an agricultural region, for which it serves as a shipping 
and supply point, and has three railroads — the Baltimore 
and Ohio, the Indiana, Bloomington, and Western, and the 
North-Western Ohio It is the seat of Heidelberg College, 
one of the minor educational institutions of the State 
Tiffin had m 1880 a population of 7879, an increase of 
2231 over that in 1870 

TIFLIS, capital of the province of the same name and 
of Russian Caucasia, is picturesquely situated (44° 48' E 
long, 41° 42 / N lat) at the foot of high mountains, on 
both banks of the river Kiir, some 500 feet above the level 
of the Black Sea. The heat m summer is excessive, owing 
to the confined position , but the surrounding hills (1350 
to 2400 feet) shelter the town effectively from the cold 
winds of a generally severe winter A large square, the 
cathedral, one or more handsome streets, gardens, bridges, 
many fine or neat buildings — among them the grand-ducal 
palace, the opera-house, and the museum — European shops, 
the club or circle, hotels, and public offices are evidence 
that Western civilization has not only penetrated but has 
long prevailed m this geographically remote town Of its 
54 churches 26 are Armenian, 2 Lutheran, and 1 Catholic. 
The (Sion) cathedral traces back its origin to the 5th cen- 
tury , but in the interval it has suffered much and often. 
Other churches date from the 14th and 15th centuries, 
the Armenian cathedral of Yank from 1480, and the 
Catholic church from the 14th century Tiflis has two 
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gymnasia and pro-gymnasia for boys and two for gills, and 
a number of other schools , several scientific societies, of 
which the Caucasian branch of the geographical society is 
well known , an astronomical and a physical observatory ; 
and a public library The manufactures of the place are 
limited to a few cotton and silk factories, tanneues, soap- 
works, and brick-works But the petty trades aie laigely 
developed, and the artisans of Tiflis (about 8000) are re- 
nowned as silversmiths, gunsmiths, and sword -makers 
Since 1883 Tiflis has been m railway connexion with Poti 
and Batum on the Black Sea and with Baku on the Cas- 
pian, but the line from Russia to Vladikavkaz has not 
yet crossed the mam chain of the Caucasus The trade 
is of great importance, as Tiflis is the chief centre for the 
import of raw silk and silken goods, raw cotton, carpets, 
and. dried fmits from Persia, as well as from trans-Caucasia, 
while a variety of manufactured wares are imported fiom 
Russia The foreign trade of trans-Caucasia with Asia, 
mostly carried on from Tiflis, m 1884 reached the value of 
£1,729,800 for exports, and £857,070 for impoits In 
1883 the population numbered 104,024, as against 71,051 
m summer 1865 and 60,085 m winter, exclusive of a 
garrison of 6S00 Ethnologically, the numbers are — Ar- 
menians 31,180, Georgians 14,787, and Russians 12,142, 
with an admixtuie of about 1200 Germans, 7150 Persians 
(m summer), 1500 Tatars, and some Jews and Greeks 
Many chroniclers and tiavelleis have written about Tiflis. Per- 
haps one of the fullest accounts is contained m Bios&et’s edition of 
the Description Geogi aphique de la Geo-igu (St Petersburg, 1842), by 
the illegitimate son of Vakhtang YI , king of Karthli, who became 
a pensioner of Peter the Great English travellers since 1849 de- 
scribe Tiflis in its mam features much in. the same terms Lady 
Sheil, writing m 1849, calls it “most thriving, active, and bustling ” 
Edwaid Eastwick (1860), estimating its population at 40,000 and 
the height of the mountains overhanging it at 3000 feet, represents 
the plain in which the city is situated to be so barren that “ even 
the Kiir impaits to it but a limited fertility ” Mouusey 

(1866) speaks in. warm terms of its social charms and the gieat 
hospitality of its inhabitants, and notes it as the seat of government 
foi the “Caucasian provinces of Russia, headquarteis of an army 
of 150,000 men, and the residence of the govemor-geneial ” In 
the old division of Tiflis three distinct towns were included, — Tiflis, 
Kal‘a (the fort), and Ism , subsequently Tiflis seems to have become 
known as Saiyidabdd, Kal'a as Tiflis, and Ism as Aulabar Kal'a 
and Ism possessed citadels , that of the former contained the church 
of St Nicholas and a loyal palace, that of the latter the chuich 
of the Holy Virgin and the lesidence of the archimandrite The 
town is now divided into quarteis — the Russian (the finest of all), 
the Geiman, the Armenian, and that m which aie congiegated 
Jews, Mohammedans, and the mass of Ouentals Tiflis can lay 
claim to a veiy considerable antiquity In 455 the chieftain of 
Georgia, Vakhtang, transfened his capital fiom Mhtset to the 
warm springs of Tpilisi, where he erected seveial chinches and a 
: foit In 570 the Persians took the place and made it the residence 
of their rulers, but retained it only for ten years Tiflis undeiwent 
successive plunderings and devastations at the hands of the Gi eelts 
m 626, of one of the commanders of Omar m 731, of the Kliazais 
in 828, and of the Saiacens m 851 The Georgians, howevei, always 
managed to return to it and to keep it in then permanent posses- 
sion In the couise of the succeeding cen tunes Tiflis fell lepeatedly 
into Persian hands , and it was plundered by Timur about the end 
of the 14th century Afterwards the Turks seized it several times, 
and towards the end of the 17th century the Lesghians made attacks 
upon it In 1795, when the shah of Persia plundered Tiflis, Russia 
sent troops to its pioteetion, and the Russian occupation became 
peimanent in. 1799 

TIGER. Although this name is often applied by settlers 
and sportsmen to several of the larger Felidae , as the 
leopard of Afiica and the jaguar of America, it should 
properly be restricted to the well-known striped species 
of Asia, Fehs tigris of Linnaeus, an animal which is only 
rivalled by the lion m size, strength, and ferocity among 
the cat-like beasts of prey. It is a true cat on a large 
scale, and possesses all the essential characters of the genus 
as defined in the article Mammalia (vol xv p, 434) It 
belongs to the section m which the pupil of the eye con- 
tracts under the stimulus of light into a round spot and 
not a vertical slit, and in which the hvoid bone is eon- 
XXIIL — 49 
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nected loosely 'with the skull by a long ligament, instead 
of by a continuous chain of bones, in these points it 
agrees with the lion and the leopard and differs from the 
common cat. Almost everything that is said in the article 
Lion (vol. xiv. pp. 680-681) of the structure of the skele- 
ton, teeth, and claws of that animal will apply equally 
well to the tiger, the difference between the two lying 
mainly in the skin and its coverings. There are, however, 
slight distinctions in the proportionate size of the lower 
teeth, the general form of the cranium, and the relative 
length of the nasal bones and ascending processes of the 
maxillaries by which the skull of the lion and tiger can 
be easily discriminated by the practised observer. 

Although examples of both species present considerable 
variations in size, and reliance cannot always be placed 
upon alleged dimensions, especially when taken from skins 
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stripped from the body, it seems well ascertained that the 
length of the largest-sized Bengal tiger may exceed that of 
any lion. Larger specimens are certainly recorded, but 10 
feet from the tip of the nose to the end of the tail is, ac- 
cording to Jerdon, an unusual length for a large male tiger. 
The female is somewhat smaller and has a lighter and nar- 
rower head. The tiger has no mane, but in old males the 
hair of the cheeks is rather long and spreading. The 
ground colour of the upper and outer parts of the head, 
body, limbs, and tail is a bright rufous fawn, and these 
parts are beautifully marked with transverse stripes of a 
dark, almost black colour. The markings vary much in 
different individuals, and even on the two sides of the 
same individual. The under parts of the body, the inside 
of the limbs, the cheeks, and a large spot over each eye 
are nearly white. The tigers which inhabit hotter regions, 
as Bengal and the south Asiatic islands, have shorter and 
smoother hair, and are more richly coloured and distinctly 
striped than those of northern China and Siberia, in which 
the fur is longer, softer, and lighter coloured. 

The tiger is exclusively Asiatic, but has a very wide 
range in that continent, having been found in almost all 
suitable localities south of a line drawn from the river 
Euphrates, passing along the southern shores of the Caspian 
and Sea of Aral by Lake Baikal to the Sea of Okhotsk. 
Its most northern range is the territory of the Amur, 
its most southern the islands of Sumatra, Java, and Bali 
Westward it reaches to Turkish Georgia and eastward to 
the island of Saghalin. It is absent, however, from the 
great elevated plateau of Central Asia, nor does it inhabit 
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Ceylon, Borneo, or the other islands of the Indo-Malayan 
Archipelago, except those named. 

The principal food of the tiger in India is cattle, deer, 
wild hog, and pea- fowl, and occasionally human beings. 
The regular “ man-eater ” is generally an old tiger whose 
vigour is passed, and whose teeth are worn and defective ; 
it takes up its abode in the neighbourhood of a village, 
the population of which it finds an easier prey than the 
larger or wilder animals named above. Though chiefly 
affecting grassy plains or swamps, it is also found in forests, 
and seems to be fond of haunting the neighbourhood of 
old ruins. As a rule, tigers do not climb trees ■ but when 
pressed by fear, as during an inundation, they have been 
known to do so. They take to the water readily and are 
good swimmers. The tigers of the Sundarbans (Ganges 
delta) continually swim from one island to the other to 
change their hunting-grounds for deer. The following 
extract from Sir J. Fayrers Royal Tiger of Bengal (1875) 
may complete this notice of the tiger's habits. 

“ The tigress gives birth to from two to five, even six cubs ; but 
three is a frequent number. She is a most affectionate and attached 
mother, and generally guards and trains her young with the most 
watchful solicitude. They remain with her until nearly full-grown, 
or about the second year, when they are able to kill for themselves 
and begin life on their own. account. Whilst they remain with 
her she is peculiarly vicious and aggressive, defending them with 
the greatest courage and energy, and when robbed of them is terrible 
in her rage ; but she has been known to desert them when pressed, 
and even to eat them when starved. As soon as they begin to 
require other food than her milk, she kills for them, teaching them 
to do so for themselves "by practising on small animals, such as 
deer and young calves or pigs. At these times she is wanton and 
extravagant in her cruelty, killing apparently for the gratification 
of her ferocious and bloodthirsty nature, and perhaps to excite and 
instruct the young ones, and it is not until they are thoroughly 
capable of killing their own food tbat she separates from them. 
The young tigers are far more destructive than the old. They will 
kill three or four cows at a time, whilst the older and more ex- 
perienced rarely kill more than one, and this at intervals of from 
three or four days to a week. For this purpose the tiger will leave 
its retreat in the dense jungle, proceed to the neighbourhood of a 
village or gowrie, where cattle feed, and during the night will steal 
on and strike down a bulloek, drag it into a secluded place, and 
then remain near the “murrie,” or ‘‘kill,” for several days, until 
it has eaten it, when it will proceed in search of a further supply, 
and, having found good hunting ground in the vicinity of a village 
or gowrie, continue its ravages, destroying one or two cows or 
buffaloes a week. It is very fond of the ordinary domestic cattle, 
which in the plains of India are generally weak, half- starved, 
under-sized creatures. One of these is easily struck down and 
carried or dragged off. The smaller buffaloes are also easily dis- 
posed of; but the buffalo bulls, and especially the wild ones, are 
formidable antagonists, and have often been known to beat the 
tiger off, and even to wound him. seriously.” (W. H. P.) 

TIGER CAT. See Ocelot. 

TIGRANES, or Dieran, a name borne by several kings 
of ancient Armenia. According to the legend of the Ar- 
menians, the first of these kings was the Tigranes who in 
Xenophon’s romance appears as the schoolfellow of Cyrus, 
and to him they ascribe the foundation of Tigranocerta 
(Dikranagerd) on the Tigris. But in reality, as classical 
writers relate, this city was built by the first historical 
Tigranes of Armenia, variously known as Tigranes II. 
and Tigranes I., for whose history see Persia, vol. xviii. 
p. 595 sq. His son Tigranes is known by his rebellion 
against his father (Persia, ut supra). Tigranes III. 
(II.), grandson of Tigranes II. (I.), had a short reign, which 
he owed to a revolution at home and the favour of Augustus. 
He came to the throne in 20 b.c., having previously been 
an exile at Rome. Tigranes IY. (III.) was seated on the 
throne by the Parthians (Persia, p. 600). For Tigranes 
V. (c. 60 A.D.), a great-grandson on his mother’s side of 
Herod the Great, see Persia, vol. xviii. p. 602. 

TIGRIS, 1 the shorter of the two large rivers rising in 

1 The Tigris is the Hiddekel of the Bible, the Diklat or Idiklat of 
the cuneiform monuments. The old Persian form Tigr& (“swift as an 
arrow”), whence Tigris, seems to be connected etymologically with 
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the highlands of Armenia and Kurdistan, and (when turned 
southward) running each its own independent course to 
the Persian Gulf Like the Euphrates, the Tigris uses 
from two principal sources, of which the 'western and more 
distant — m 38° 10' N lat. and about 39° 20' E long — is 
a little south of Lake Giuljek, m a peninsula formed by 
the Euphrates, and some 2 or 3 miles only from the channel 
of that river The names and souices of the different 
streams forming the Western Tigris — or that pait of the 
upper river which runs, roughly speaking, from Diarbekr 
to the junction with the Eastern Tigris, about 50 miles 
north-north-west from Jezlra Ibn Omar — are given by 
Consul Taylor as the Arganeh M e adan and the Dibeneh Su, 
uniting at Ammaneh castle, the Ambar Su, rising at 
Heym , the Batman. Su, formed by the Kulp, the Kaushan, 
and the Sarum, rising north and north-west of Nerjiki , 
and the Khuzu or Huzu and the Arzen-ftedhwan or Yezid 
Khaneh Su Of the Eastern Tigris the chief tributaries 
are the Bohtan Su and its feeder the Bitlis (which receives 
the Keyzer or Shirwan), the Mox, the Shattak, the Cham- 
kari, and the Sarhal Su Of these the most northerly 
points maybe found on the Kulp or Dibeneh Su about 38° 
40' N. lat. and the most easterly on the Shattak m 42° 50' 
E long 

After the junction of the eastern and western branches 
(see the accompanying map) the river pursues a winding 



Map stowing the tributaries of the Tigris, 
course, generally south-east, for about 800 miles, via Mosul 
and Baghdad, to the point of union with the Euphrates at 
Kurna, whence it becomes known as the Shattu ’l-Arab, 
and falls into the sea some 7 0 miles farther down Between 
Mosul and Baghdad the Tigris receives from its left the 
Great and the Little Zab and other tributaries from the 
Kurdish Mountains. Below the confluence of the latter 
it is joined by the DiyAla, also from the left, while on the 
right canals and watercourses connect it more or less 
directly with the Euphrates, which m the vicinity of Bagh- 
dad it approaches to within 30 or 35 miles. The Tigris 
is navigable for light freight-bearing steamers up to Bagh- 
dad, and for vessels of lighter draught to 20 miles below 
Mosul, but thence to Diarbekr only for rafts “ But owing 
to the rapidity of the current the traffic is all down stream, 
carried on mamly by a primitive style of craft, which is 
broken np at Baghdad and transported by camels back to 
Mosul. The journey between these points occupies three 
or four days during the floods and from twelve to fourteen 
at other times/' 

TILBURG, or Tilboeg-, a town of Holland, in the 

these names The modem Arabic name is Dyla (Aramaic Deklath, 
Dlgla). 
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piovmce of North Brabant, 13 miles to the east-south-east 
ot Bieda, contains numerous and extensive woollen -fac- 
tones, employing from 5000 to 6000 persons, and also 
some calico-printing establishments It has the usual 
public buildings, including four Homan Catholic churches, 
a Reformed church, and a synagogue, but none of architec- 
tural or historical interest The population m 1879 was 
28,390 and m 1887 32,016 

TILDEN, Samuel Jones (1814-1886), American states- 
man, was born at Few Lebanon, New York, on the 9th of 
Eebruary 1814 He studied at Yale and at the university 
of New York, but lll-bealth prevented him fiom finishing 
his course He studied law and rose rapidly to the first 
rank at the New York bar. From boyhood he had had a 
fondness for politics, but had sacrificed it to the practice 
of law. After 1860 he drifted into New York State 
politics, and beeame chairman of the Democratic State 
Committee m 1866. The Tweed “ring” m New York 
city dreaded him, and in 1869 attempted to remove him 
fiom his chairmanship Tilden then became the soul of 
the legal attacks upon the “ ung,” and worked for the 
removal of the corrupt judges who were their tools , and 
in the “ring trials” he accomplished the mathematical feat 
of ascertaining and demonstiatmg from bank-books the 
principle on which the spoils had been divided In 1874 
he was elected governor of the State by the Democrats 
Eor years another “ ring ” had been making money out of 
the State canals. This, too, Tilden succeeded m breaking 
up In 1876 the National Democratic Convention nomi- 
nated him for the presidency, the Republicans nominating 
Governor Hayes of Ohio The result was the disputed 
election of 1876-77, when each party secured about the 
same number of electors outside of the three Southern 
states of Florida, South Carolina, and Louisiana The 
Democrats had a majority in these States ; but the return- 
ing boards, by rejecting votes which they believed had been 
obtained by fraud or intimidation, gave their States to the 
Republicans Two sets of certificates were therefore sent 
to Washington, and as no provision had been made m the 
United States constitution for a dispute of this kind 
there was no power authorized to decide between the two 
parties. In this emergency Tilden consented to the ap- 
pointment of an extra- constitutional body, an “electoral 
commission,” to decide disputed cases, the decisions of 
which were to hold good unless reversed by concurrent vote 
of the two houses The commission decided all the cases 
m favour of the Republican candidates, and Tilden was de- 
feated. He continued m retirement until his death, which 
took place at Greystone, New York, on 4th August 1886 

TILES (Saxon tig el, connected with Lat tegulci) are used 
for a great variety of architectural purposes, such as cover- 
ing roofs, floors, and walls, and are made of many different 
materials. 

1. Hoofing Tiles 1 — In the most important temples of 
ancient Greece the roof was covered with tiles of white 
marble, fitted together m the most perfect way so as 
to exclude the ram. In most cases, as in the Athenian 
Parthenon and the existing temple at JEgma, the tiles 
were large slabs of marble, with a flange along each side, 
over which joint-tiles ig.pgot') were accurately fitted (see A 
m fig 1) In the temple of Apollo at Bassse, though the 
mam building was of limestone, the roof was covered with 
very beautiful tiles of Parian marble, which are specially 
mentioned by Pausanxas as being one of the chief beauties 
of the temple Some of these were found by Mr Cockerell 
during his excavations at Bassse early m the 19 th century 2 
In design they resemble the other examples mentioned 

3 In Egypt and Assyria temples and palaces were mostly roofed with, 
stone, while inferior buildings had flat roofs coveied with beaten clay. 

2 See Cockerell, Temples of JBgvna and Bassse, London, 1860. 
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above, but are peculiar in having the joint-piece worked 
out of the same slab of marble as the adjacent tiles (see B 
in fig. 1), at a great additional cost of both material and 
labour, in order to secure a more perfect fit. Fig. 2 
a B 



Fig. 1. — Examples of roofing tiles from Greek temples. A, B, marble 
tiles from iEgina and. Bassas, showing two methods of working the 
joint-tiles. G, 0, clay tiles from Olympia. X>, sketch showing 
method of jointing at the lower edge. E, longitudinal section of a 
clay joint-tile (ap/*6s). F, joint- tile with peg to fix it. 

shows the way in which, they were set on the roof. Great 
splendour of effect must have been gained by continuing 
the gleaming white of the columns and walls on to the 
roof. All along the eaves each end of a row of joint-tiles 
was usually covered by an antejixa, an oval-topped piece 



Flo. 2. — -Perspective sketch showing the arrangement of tiles B in 
fig. 1, at Bassee. B, B, Dowels to fix the joint-tiles. C, tilting 
piece, a, a, flat surface of tiles. 


of marble with honeysuckle or some other conventional 
pattern carved in relief. 1 In most cases the Greeks used 
terra-cotta roofing tiles, shaped like the marble ones of 
fig. 1, A. Others were without a flange, being formed with 
a concave upper surface to prevent the rain getting under 
the joint-tiles. The lower edge of the tile, whether of 
marble or of clay, was usually half-lapped and fitted into 
a corresponding rebate in the upper edge of the next tile 
(see D in fig. 1). The apfxoi also were half-lapped at the 
joints (see E in. fig. 1). All these were usually fastened 
with bronze nails to the rafters of the roof, in some 
cases each joint- tile had a projecting peg to fix it to the 
next apjxos, as shown at F. In the temples of imperial 
Rome marble roofing tiles were used like those shown at 
fig. 1. These were copied from the Greeks along with 
most other architectural features. For domestic and 
other less important work clay tiles (tegulm) were em- 
ployed, of the form shown in. A, fig. 8. T hese are narrower 

1 Marble tiles are said to have been, first made by Byzes of Naxos 
about 620 B. fe. ; see Pausanias, v. 10, 2. 


at the lower edge, so as to fit in to the upper edge of the 
next tile, and the joints were covered with a semicircular 
joint-tile (imbrex}. Rows of terra-cotta antefixee were set 
along the eaves of the roof, and were often moulded with 
very beautiful reliefs. In localities which supplied^ lami- 
nated stone, such as Gloucestershire and Hampshire in 



times. 

Britain, the Romans often roofed their buildings with 
stone tiles, fastened with iron nails. Fig. 3, B, shows an 
example from a Roman villa at Fifehead Neville in Dorset, 
England. Each slab had a lap of about 2 inches over the 
row of tiles below it ; many large iron nails were found 
with these stone tiles. In a few cases, in the most magni- 
ficent temples of ancient Rome, as in those of Capitoline 
Jupiter and of Venus and Rome, and also the small circular 
temple of Vesta, 3 tiles of thickly gilded bronze were used, 
which must have had the most magnificent effect. Those 
of the last-named building are specially mentioned by Pliny 
(ff'.IVb, xxxiv. 7) as having been made of Syracusan bronze, 8 
— an alloy in great repute among the Romans. The bronze 
tiles from the temples of Jupiter Capitolinus and of Venus 
and Rome were taken by Rope Honorius I, (625-638) to 
cover the basilica of St Peter, whence they were stolen by 
the Saracens during their invasion of the Leonine city in 
8 46> 

In mediaeval times lead or copper 5 in large sheets was 
nsed for the chief churches and palaces of Europe; but in 
more ordinary work clay tiles of very simple form were 
employed. One variety, still very common in Italy, is 
shown in C, fig. 3. In this form of so-called “ pan- tile ” 
each tile has a double curve, forming a tegula and imbrex 
both in one. Stone tiles were also very common through- 
out the Middle Ages. Another kind of roofing tile, largely 
used in pre-Norman times and for some centuries later for 
certain purposes, was made of thin pieces of split wood, 
generally oak; these are called “shingles.” They stand 
the weather fairly well, and many old examples still exist, 
especially on the wooden towers and spires of East Anglia. 
At the present day, when slate is not used, tiles of burnt 
clay are the ordinary roofing material, and many compli- 
cated forms have been invented to exclude rain. Most of 
these are, however, costly and do not answer better than 
a plain rectangular tile about 9 by 6 inches, fastened with 
two copper or even stout zinc nails, and well bedded on 
mortar mixed with hair. For additional security clay 
tiles are usually made with two small projections at the 

3 The dome of the Pantheon -was covered with tiles or plates of 
bronze thickly gilt, as were also the roofs of the forum of Trajan. 

3 Bronze tiles for small 'buildings such, as this were usually of a 
pointed oval form, something like the feathers of a bird. This kind 
of tiling is called jpavonaceu-m by Pliny, H.N., xxxvi. 22. 

4 Part of the bronze tiles had been stripped from the temple of 
Jupiter by the. Vandals in 455 ; see Procopius, Bell. Van., i. 5. 

8 The gilt domes of Moscow are examples of this use of copper. 
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upper edge, which hook on to tlie battens to which they 
are nailed. Broseley (Shropshire) is one of the chief 
places in England for the manufacture of roofing tiles of 
the better sort. The common kinds are made wherever 
good clay exists. In some places pan-tiles are still used 
and have a very picturesque effect • but they are liable to 
let in the rain, as they cannot be securely nailed or well 
bedded in mortar. In Gloucestershire, Yorkshire, and 
other counties of England, stone tiles are still employed, 
hut are rapidly going out of use, as they require very strong 
roof-timbers to support them, and the great extension of 
railways has made the common purple slates cheap in 
nearly every district. 

Some of the mosques and palaces of Persia are roofed 
with the most magnificent enamelled lustred tiles, decorated 
with elaborate painting, so that they shine like gold in the 
sun. They were specially used from the 13th to the 15th 
century. In style and method of manufacture the finest 
of them resemble the frieze shown in fig. 5. 

2. Wall Tiles . — These have been partly described under 
Mural Decoration 
(vol. xvii. p. 35). 1 
In most Oriental 
countries tiles were 
used in the most mag- 
nificent way through- 
out the Middle Ages, 
especially in Damas- 
cus, Cairo, Moorish 
Spain, and in the 
chief towns of Persia. 

Pig. 4 shows a fine 
example from a 
mosque in Damas- 
cus. Prom the 12 th 
to the 16th century 
a special kind of 
lustred tile was 
largely employed for 
dadoes, friezes, and 
other wall surfaces, 
being frequently 
made in large slabs 
and modelled boldly 
in relief, with sen- 
tences from sacred books or the names and dates of reign- 
ing caliphs. The whole was picked out in colour, usually 
dark or turquoise blue, on a ground of cream-white enamel, 
and in the last firing minute ornaments in copper lnstre 
were added over the whole design, giving the utmost 
splendour of effect (see fig. 5). Great skill and taste are 
shown by the way in which the delicate painted enrich- 
ments are made to contrast with the bold decoration in 
relief. These lustred tiles sometimes line the prayer-niche 
in houses and mosques ; in such cases the slabs usually have 
a conventional representation of the kaaba at Mecca, with 
a lamp hanging in front of it and a border of sentences 
from the Horan. 2 The mosques of Persia are specially 
rich in this method of decoration, magnificent examples 
existing at JSTatenz, Seljuk, Tabriz, Ispahan, and other 
places. 3 In the 16th and 17th centuries tiles of a coarse 
kind of majolica were used for wall decoration in southern 
Spain ; some rich examples still exist in Seville. These 
appear to be the work of Italian potters who had settled 
in Spain. The azulejos (wall tiles) in the Alhambra and 



Pig. 4. — Wall tiles from Damascus, of the 
16th. century. 


1 For the enamelled wall tiles of ancient Egypt, see Pottery, vol. 
xix. p. 603. 

2 The South Kensington Museum, London, contains many fine ex- 
amples, as well as of the later sorts, like those shown in fig. 4. 

3 See Coste, Monuments de la Perse, Paris, 1867. 


other buildings in Spain are among the most beautiful 
productions of Hispano-Moorish art. 4 In technique they 
resemble majolica ; but the finest kinds, dating from the 



Fig. 5. — Persian lustred tiles of the 13th century, forming 


part of a frieze. (South Kensington Museum. ) 

14th and 15th centuries, have designs taken from mosaic 
' patterns, with complicated lines of geometrical interlacings. 5 

3. Floor Tiles . — From the 12th to the 16th century 
floor tiles in most northern countries of Europe were made 
by filb-ng up with clay of a different colour patterns sunk 
in slabs of clay (see Encaustic Tiles), In Italy, during 
the latter part of the 15th and the first half of the 16th 
century, majolica tiles, rich both in pattern and in colour, 
were used for pavements in many places. Comparatively 
few examples now exist ; the majolica enamel was too soft 
to stand the wear of feet. One of the small south chapels 
in the church of S. Maria del Popolo in Pome has a very 
fine pavement of these tiles, executed, probably at Forli, 
about 1480 for Cardinal della Povere (Julius II.), whose 
arms — an oak tree — are repeated frequently among the 
rich decorations. A still more magnificent tile floor in 
the uppermost of Raphaels Yatican loggie is mentioned 
under Pobbia (vol. xx. p. 591). The same article (p. 589) 
describes the exquisite majolica tiles which Luca della 



Fig. 6. — -Majolica paving tiles from. Siena, made in 1509. 
(South Kensington Museum.) 


Robbia made as a border for the tomb of Bishop Federighi 
at Florence. Fine examples of tile paving of 1487 exist 
in the basilica of jg, Petronio at Bologna, and others of 

4 The method of manufacture employed hy Moslem races for tiles 
is the same as that used for their pottery ; see vol. xix. p. 620, also 
Murat Decoration, vol xvii. pp. 35-36. 

6 For the decorative use of tiles, see Julien Foy, La CSramique des 
Constructions, Paris, 1883. 


rather earlier date in S Paolo at Parma The chapel of 
St Catherine at Siena and the church of S Sebastian o at 
Venice ha\ e majolica pax mg of about 1510 Fig 6 shows 
an example of about this date from the Petrucci Palace 
m Siena, now m the South Kensington Museum, 1 In 
the early part of the 16th century majolica tiles from 
Spam "were occasionally imported into England, At the 
south-east of the mayor’s chapel at Bristol there exists, 
though much worn, a tine pavement of Spanish tiles dating 
from about 1520. Others have been found in London, at 
Newington Butts, and m other places. At the present 
time imitations of the unfortunately named “encaustic 
tiles ” are almost the only sort employed m England and 
other northern countries Very coarse and poorly designed 
majolica tiles aie still made and used for paving m Italy 
and Spain. (j h. m: ) , 

TILLEMONT, Seb^stiest le Nats de (1637-1698), 
ecclesiastical historian, was bom at Paris on 30th Novem- 
ber 1637, and received his education m the “petites 6coles” 
of the Port Loyalists, Nicole being his principal master. 
At an early age he became an admiring student of Livy 
and Baromus and began to accumulate those vast collec- 
tions which form the basis of his monumental works He 
continued to carry on his studies in the seminary at Beau- 
vais, where the bishop was a warm patron ; but it was 
not until 1676, two or three years after his return to Paris, 
that, under the influence of Isaac de Sacy, he entered the 
priesthood. He to ok up his abode in a humble dwelling 
at Port Royal des Champs, where he remained till the dis- 
persion of the ** solitaires ” m 1679, after which event he 
spent the remainder of his life (with the exception of a 
visit to Arnauld in Holland in 1685) at Tillemont, between. 
Montreuil and Vincennes He died on 28th January 1698 
and was buried at Port Royal ; in 1711 his remains were 
removed to the church of St Andre des Arcs, Pans. 

His great woik, Menioires your servir A Vhistoire eccle&mstiqice des 
siz. premiers sitcles to 513 A.D. (1693-1712, 16 vols , 4to), is a model 
of patient, exhaustive, and what Gibbon has called “sure-footed” 
euidifcion (see vol v p 765). Of his equally learned Histoire (ha 
empeieurs et ties mitres princes quv ontreg ti& durant les six prsmic/3 
siedes de I'egUse (1690-1 738, 4to) no more than, four volumes weie 
published Tillemont also gave valuable assistance to Hermaat, 
Du Fosse, and other Port Royalists m their historical work. 

TILLOTSON, Johsf (1630-1694), archbishop of Can- 
terbury, was the son of a Puritan clothier in Sowerby, 
Yorkshire, where he was born in October 1630. He en- 
tered as a pensioner of Clare Hall, Cambridge, m 1647, 
graduated m 1650, and was made fellow of Ins college m 
1651 Chillingworth’s Religion of Protestantism biassed 
his mind against Puritanism, and the bias was further 
confirmed by intercourse with Cudworth and others at 
Cambridge. In 1656 he became tutor to the son of 
Edward Pndeaux, attorney-general to Cromwell. In what 
year he took orders is unknown, but, according to the Life 
published in 1717, the person who ordained him was Hr 
T Sydserf, a Scottish bishop. Tillotson was present at 
the Savoy Conference xa 1661, and remained identified 
with the Presbyterians till the passing of the Act of Uni- 
formity m 1662. Shortly afterwards he became curate of 
Cheshunfc, Herts, and in June 1663 rector of Keddmgton, 
Suffolk For several years after his ordmaxion he devoted 
himself to an exact study of the Scriptures, ancient ethics, 
and the writings of the early fathers, especially Basil and 
Chrysostom. The result was seen in the general tone of 
his preaching, which was practical rather than theological, 
and, though regarded by some as latitudmarian, was char- 
acterized by the earnestness of sincere conviction and the 
balanced wisdom gained by thoughtful reflexion He was, 
moreover, a man of the world as well as a divine, and in 

1 See Vanzolmij Fabbnehe ch Maiohche, Pesaio, 1879, u p 229 eg;. , 
and Frafci, Pawmento nella Bas. Petronmna , Bologna, 1853 


his sermons he exhibited a certain indefinable tact which 
enabled him at once to win the ear of his audience. His 
style is chiefly remarkable for its simplicity and clearness, 
and. m this respect it mirrored his ov, n candour and sin- 
cerity. The qualities above mentioned won him m his 
lifetime the reputation of “having brought preaching to 
perfection and probably it was because he was neither 
brilliant, original, nor profound that his preaching was so 
univei sally admired “His sermons,’’ says Burnet, “were 
so well heard and liked, and so much read, that all the 
nation proposed him as a pattern and studied to copy 
after bim ” In 1664 he became preacher at Lincoln’s 
Trm The same year he married Miss French, daughter 
of the canon of Christ Church, Oxford, and mece of Oliver 
Cromwell ; and he also became Tuesday lecturer at St 
Lawrence, Jewry. Tillotson employed his controversial 
weapons with some skill against “atheism” and “Popery ” 
In 1663 he published a characteristic sermon on “The 
Wisdom of being Religious,” and in 1666 replied to 
Sergeant’s Sure Footing m Christianity by a pamphlet 
on the Rule of Faith The same year he received the de- 
gree of DD. In 1670 he became prebendaiy and m 1672 
dean of Canterbury Through his wife Tillotson became 
connected with Dr Wilkms, the second husband of her 
mother. In 1675 he edited Wilkins’s Principles of Natural 
Religion, , completing what was left unfinished of it, and 
m 1682 his Sermons , with a preface in which he vindicated 
Wilkins from certain misrepresentations of Wood m his 
History and Antiquities of the University of Oxfoo d In 
1680 he brought out Barrow’s Treatise of the Pope's Su- 
premacy, and m 1683 his Sermons . On 5th November 
1678 Tillotson preached a sermon against Popery before 
the House of Commons, in which he maintained that it 
was their duty to make provision against the propagation 
of a religion more mischievous than irreligion itself but 
m a sermon on the Protestant religion m 1680 before the 
king he propounded the proposition that Catholics could 
enjoy their own faith, but not openly draw men off from 
the profession of the established religion Along with 
Burnet, Tillotson attended Lord Russell on the scaffold m 
1683, and after the publication of Lord Russell’s speech 
was appointed to appear before the privy council , but his 
explanations were regarded as satisfactory, the chief sus- 
picions in connexion with the speech resting on Burnet 
Tillotson afterwards enjoyed the friendship of Lady Rus- 
sell, and it was partly through her that he obtained so 
much influence with Princess Anne, who followed his ad- 
vice in regard to the settlement of the crown on William 
of Orange He possessed the special confidence of William 
and Mary, and was made clerk of the closet to the king, 
27th March 1689. It was chiefly through his advice that 
the king appointed an ecclesiastical commission for the 
reconciliation of the Dissenters, and he was regarded as 
the representative m the commission of the views of the 
king and queen In August of this year he was appointed 
by the chapter of his cathedral to exercise the archiepis- 
copal jurisdiction of the province of Canterbury during 
the suspension of Sancioft. He was also about the same 
time named dean of St Paul’s Soon afterwards he was 
elected to succeed Sancroft ; but he accepted the promo- 
tion with extreme reluctance, and it was deferred from 
time to time at his request till April 1691. His attempts 
to reform certain abuses of the church, especially that of 
non-residence among the clergy, awakened against him 
much ill-will, and of this the Jacobites took every possible 
advantage and pursued him to the end of his life with 
insult and reproach. “ This,” Burnet says, “ could neither 
provoke him, nor fright him from his duty,’ but it affected 
his mind so much that this was thought to have shortened 
his days ” He died of palsy on 24th November 1694 



391 


TIL- 

For lus manuscript sermons Tillotson’s widow received 2500 
guineas, then an unexampled sum, and for many years their popu- 
lanty remained uni i vailed Dui mg his lifetime he published Sa - 
mo ns oil Several Occasions , 1671, republished with a second volume 
added in 1678 , Fifty Set mo ns and the Rule of Faith, 1691 , Four 
Set mans coacet wing the Divinity and Inca i nation of om Blessed 
Saviour, 1693 , Six Sermons on Several Occasions , 16S4 His Post- 
humous Sermons, edited by Dr Ralph Baker, appealed in 14 vols , 
1694, thud edition, 1704 His JFoils weie published m 1707- 
1710, and weie frequently reprinted In 1752 an edition appeared 
m 3 vols with Life by Thomas Biich, D D , compiled from Tillot- 
son’s oiigmal papers and letteis Of the many subsequent editions 
the best is that, with Life by Bnch, of 1820, 10 vols. vanous selec- 
tions from his seimons and works have been published separately 

See in addition to Birch’s Life, Welford’s Memorials, Burnet’s Own Times, and j 
Macaulay’s Histoi y of England. 

TILLY, Johann Tserclaes, Count of (1559-1632), a 
famous general, was born m February 1559 at the chatean 
of Tilly m Brabant. It was originally intended that he 
should become a priest, and he was strictly educated by 
the Jesuits He preferred, however, the life of a soldier, 
and began bis military career m the Netherlands, under 
Alessandro Farnese, m the Spanish service. Afterwards 
he joined the imperial army, and as lieutenant- colonel 
under Duke Philip Emmanuel of Lorraine greatly distin- 
guished himself m Hungary m the war against the Turks 
For his brilliant achievements he was raised to the rank 
of field-marshal In 1610 he was put by Maximilian I. 
at the head of his Bavarian army , and soon after the out- 
break of the Thirty Years 3 War he was made commander- 
m-chief of the troops of the Catholic League In this 
position he displayed qualities which placed him among 
the foremost generals of the age. After the battle of 
Prague (the White Hill) in 1620 he thoroughly subdued 
Bohemia, and m 1622 conquered the Palatinate, — a ser- 
vice for which Ferdinand II gave him the title of count. 
In 1623 he defeated Christian of Brunswick at Stadtlohn 
in Westphalia, and in 1626 Christian IV of Denmark at 
Lutter m Brunswick. The consequence of the latter 
victory was that Tilly and Wallenstein were able to cross 
the Elbe , but, as Tilly was wounded before Pinneberg m 
Schleswig-Holstein, the task of finally compelling the king 
of Denmark to accept terms of peace had to he left to 
Wallenstein alone. When Wallenstein was obliged in 1630 
to withdraw for a while into private life, Tilly added to the 
functions he already discharged those of commander of the 
imperial forces From this time the only important success 
achieved by him was the storming of Magdeburg (May 
1631), a success accompanied by frightful cruelties, for 
which he was at least m part responsible Gustavus Adol- 
plius had now come forward as the champion of Protest- 
antism, and Tilly, with all his genius and tenacity, was not 
a match for the Swedish king. Four months after the 
capture of Magdeburg Tilly was defeated at Breitenfeld 
m Saxony, and was himself so severely wounded that he 
escaped from the field with difficulty In March 1632 he 
drove the Swedes from Bamberg and placed himself m an 
entrenched camp at Ram to prevent them from passing 
over the Lech Gustavus Adolphus crossed the stream, 
and m the fight which ensued Tilly was mortally wounded 
He died m April 1632 at Ingolstadt, and was buried at 
Alt-Oettmg m Bavaria. 

Tilly was of medium height, reserved m manner, and wholly 
indifferent to external marks of honour The Roman Church never 
had a more devoted servant, and he gave evidence of the essential 
simplicity of his character by declining the offer of the empeior to 
make him a prince and to grant to him the principality of Calen- 
berg As he was not married, his title and estates descended to 
his nephew 

See Klopp, T-illy %m dreissigjaJmgen Knege, Stuttgart, 1861, and Villermont, 
Tilly, Toumay, 1850 

TILSIT, a commercial town of East Prussia and the 
capital of Prussian Lithuania, is situated on the left bank 
of the Memel or Niemen, 52 miles south-east of the town 
of Memel and 60 north-east of Konigsberg. The town 
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is spacious, and has a number of handsome modern build- 
ings, including a town-house, post-office, law-con its, and a 
large hospital It contains three Protestant churches, a 
Roman Catholic church, and a Jewish synagogue The 
manufactures include soap, leather, shoes, glass, and othei 
articles, and there are iron-foundries and steam flour and 
saw mills Tilsit carries on trade m timber, giam, hemp, 
flax, herungs, and other noithern produce, but its trade 
with Russia, at one time considerable, has fallen off since 
the construction of the railway from Komgsbei g via Inster- 
burg and Gumbinnen to Kovno The river is navigable 
beyond the town. The market-gardening of the neigh- 
bourhood deserves mention, and the annual hoise-fair and 
markets are of considerable local impoitance In 1783 
the population was 8060 , m 1880 it had increased to 
21,400, and in 1885 to 22,428. 

Tilsit, which received town -rights m 1552, giew up aiound a 
castle of the Teutonic older, knovn as the “ Sehalauner Haas,” 
founded m 1288 It owes most of its mteiest to the peace signed 
heie on 9th July 1807, the prelimmanes of which were settled by 
the empeiors Alexander and Napoleon on a iaft moored m the 
Memel The peace of Tilsit, which constituted the kingdom of 
Westphalia and the duchy of Warsaw, legistersthe nadu ot Prussia’s 
humiliation under Napoleon (see Prussia, vol xx p 11) The 
poet Max von Schekkendorf (1784-1817) was born at Tilsit 

TIMBER. See Building , Forests, and Strength of 
Materials , also Fir, Oak, Piste, Teak, &c 

TIMBUKTU, or Timbuctoo (Sonrhai, Tvmbutu , Berber, 
Tumbutku, , Arab, Tin-bulttu), a city of the Sahara, on the 
southern verge of the desert, m 18° 4' N lat and 1° 45' 
W long , at the north-east extremity of the Fulah state 
of Moassma (Massma), 9 miles north of its riveune port 
Kabara, on the left bank of the Niger, at the confluence 
of the numerous blanches of the Johba (upper Niger) 
where it trends eastwards, and at the converging point of 
the mam trade routes from the Gulf of Guinea and from 
the Mediterranean across the western Sahara. Timbuktu 
lies on a terrace formed by the southern scarp of the 
desert, about 800 feet above sea-level, and overlooking a 
chain of dhayas or marshy hollows, fringed here and there 
with a few mimosas and palm thickets, amid the surround- 
ing sandy wastes These dhayas, which are flooded every 
three or four years, converting the lowland tracts between 
the teirace and the mam stream into a labyrinth of 
channels and backwaters, mark the bed of a navigable 
creek which formerly branched from the Niger northwards 
to the foot of the scarp, and which m 1640 inundated a 
low-lymg quarter of the city According to Pouyanne 
and Sabatier, the mam stream followed this course before 
it took its present easterly curve to Burum, wheie it bends 
southwards to the coast Here also it was probably joined 
at some remote period by the now dried up Wady Messaura 
from the Tuit oases south of Algeria, although the rough 
levels taken by Oscar Lenz and others make it uncertain 
whether the flow through this depression was northwards 
or southwards In any case Timbuktu has been left, so 
to say, high and dry by the geneial process of desiccation 
going on throughout the Sahanan region. It was founded, 
or more probably captured, by the Tuareg Berbers about 
the 11th century, and under the Mandmgo kings of Mali 
(Malte) was a noted mart for gold and salt m the 14th 
century, mention of “ Timboutch 33 occurring on a Catalan 
map dated 1373. Under Askia, founder of the extensive 
but short-lived Sonrhai empire (1492), it rose to great 
splendour and became with Gogo a chief centre of Moham- 
medan culture for the peoples of western Sudan But 
since the overthrow (1591) of the Sonrhai dynasty by the 
Morocco captain, the Andalusian Jodar with his Ruma 
followers, Timbuktu has continued to be the piey of the 
surrounding unruly populations — Tuaregs, Arabs or Arab- 
ized Berbers, Fulahs (1800), and Toucouleurs (1865) 
Being thus at the mercy of all, it has ceased to rebuild its 
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dismantled "walls, being content to pay tribute to each in 
turn and sometimes to more than one simultaneously, lor 
-which it indemnifies itself hy peaceful internals of tiade 
whenever the land routes aie open and the upper and 
lower reaches of the Niger are clear ot pirates But at 
times even the shoit tiact separating it from Kabara is so 
beset w ith marauders that it bears the ominous name of 
“Ui-immandess,” that is, "He (God) hears not ” Recently, 
however, it has enjoyed a considerable interval of peace, 
and the population, estimated by Barth at 1 1,000 m 1S53, 
had risen, to 20,000 in 18S0 (Lenz) These form a motley 
group of Sonrhais, Tuaregs, Mandmgoes, Arabs from Moi- 
oeco, Berabish Arabs, Bambaras, Fulahs, and since 1850 a 
few Jewish traders. Apart from some Christian captives, 
the place was reached during the 19 th century hy only 
four Europeans — Laing from Tnpolitana (1S26), who was 
murdered on his return journey, Caillie from the north. 
(1828), Barth from central Sudan (1853), and Lenz from 
Morocco (1880). Since 1884, however, regular relations 
base been opened with the Trench on the upper Niger 

From the rums covering extensive tiacts on the noith and west 
sides, it is evident that Timbuktu was formerly a much larger 
place than at present Even the great mosque, which must at one 
time have stood in the centre, now lies near the outskirts, where 
its high bat unsightly earth towei forms a striking landmark. 
The aggregate of mean horels or mud houses of which the place 
consists is only relieved by a few structures of a better class. As 
m former times, a great staple of trade is salt from Taudeni and 
other parts of the Sahara, here exchanged with gold dust for kola 
nuts front the south, Manchester goods, and some other European 
nares, which with tea are imported from Morocco or penetiate 
from the British protected territories along the lower Niger 
Cowries, slowly yielding to European moneys, are the chief currency 
The local industries are mainly confined to some fancy and other 
leatherwork prepared hy the Tuareg women. The local adminis- 
tration is in the hands of an hereditary Lahia, a kind of mayor, 
descended from one of the Eurna families The kahia is himself 
nioie or less tinder the control of a neighbouring Tuareg chief and 
of the powerful Bakhai family, who, as “ sherifs ” and marabouts, 
are xeveied throughout the western Sahara Timbuktu, which 
possesses some valuable Aiabic manuscripts and is still a centre of 
Moslem teaching, is a converging point of the chief west Sudanese 
and Saharan races — Arabs or Arabized Berbers to the west , 
Sonrhais m the immediate vicinity, and thence south-eastwards 
along the Niger, Ireghenaten or “mixed” Tuaregs southwards 
across the Niger as far as the Hombon Hills and in the fertile 
Libbako plains beyond them ; Fulahs, Mandingoes, and Bambaras 
in and about the city ; and Imohag or Imosharh Tuaregs belonging 
to the Awelbmiden confederation mainly to the north and east. 

TIME, Measurement of. Time is measured by suc- 
cessive phenomena recurring at regular intervals The 
only astronomical phenomenon which rigorously fulfils this 
condition, and the most striking one, — the apparent daily 
revolution of the celestial sphere caused by the rotation 
of the earth, — has from the lemotest antiquity been 
employed as a measure of time The interval between 
two successive returns of a fixed point on the sphere to 
the meridian is called the sidereal dayj and sidereal time 
is reckoned from the moment when the "first point of 
Aries 5 ’ (the vernal equinox) passes the meridian, the 
hours being counted from 0 to 2d Clocks and chrono- 
meters regulated to sidereal time are only used by astro- 
nomers, to whom they are indispensable, as the sidereal 
time at any moment is equal to the right ascension of any 
star just then passing the meridian. For ordinary pur- 
poses solar time is used. In the article Astronomy (vol 
u. p 771) it is shown that the solar day, as defined by 
the successive returns of the sun to the meridian, does 
not furnish a uniform measure of time, owing to the 
slightly variable velocity of the sun’s motion and the 
inclination of its orbit to the equator, so that it becomes 
necessary to introduce an imaginary mean sun moving in 
the equator with uniform velocity The equation of time 
loc. at, pp. 772-773) is the difference between apparent 
or true) solar tune and mean solar time The latter is 
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that shown by clocks and watches u&cd foi oidmaiy pur- 
poses. Mean, time is converted into apparent time by 
applying the equation of time with its proper sign, as 
given in the Kavtical Almanac and other ephemerides for 
e\ ery day at noon As the equation varies from day to 
day, it is necessary to take this into account, if the appar- 
ent time m required for any moment different from noon 
The ephemerides also give the sidereal time at mean 
noon, from which it is easy to find the sidereal time at 
any moment, as 24 hours of mean solar time are equal to 
24* 3 m 56 s 5554 of sideieal time. About 21st Maich of 
each year a sidereal clock agrees with a mean-time clock, 
but it gams on the latter 3 m 56 5 5 every day, so that in 
the course of a year it has gained a whole day For a 
place not on the meridian of Greenwich the sideieal time 
at noon must be corrected by the addition oi subtraction 
of 9 s 8565 for each hour of longitude, according as the 
place is west or east of Greenwich 

While it has for obvious reasons "become customary in 
all civilized countries to commence the ordinary or civil 
day at midnight, astronomers count the day from noon, 
being the transit of the mean sun across the meridian, 
m strict confoinuty with the rule as to the beginning of 
the sidereal day. The hours of the astronomical day are 
also counted from 0 to 24 An international conference 
which met in the autumn of 1884 at Washington, to con- 
sider the question of introducing a universal day (see 
below), has recommended that the astronomical day should 
commence at midnight, to make it coincide with the civil 
day. The great majority of American and Continental 
astronomers have, however, expressed themselves very 
strongly against this change j and, even if it should be 
made m the British, Nautical Almanac , it appears very 
doubtful whether the other great ephemerides will adopt 
it, the more so as astronomers have hitherto felt no in- 
convenience from the difference between the astronomical 
and the civil day. 

Determination of Time — The problem of determining 
the exact time at any moment is practically identical with 
that of determining the apparent position of any known 
point on the celestial sphere with regaid to one of the 
fixed (imaginary) great cucles appertaining to the observer’s 
station, the meridian or the horizon. The point selected 
is either the sun or one of the standard stars, the places 
of which are accurately determined and. given for every 
tenth day in the modern ephemerides. The time thus 
determined furnishes the error of the clock, chronometer, 
or watch employed, and a second determination of time 
after an interval gives a new value of the error and thereby 
| the rate oi the timekeeper 

The ancient astronomers, although they have left us 
very ample information about their dials, water or sand 
clocks ( clepsydrae ), and similar timekeepers, are very re- 
ticent as to how these were controlled. Ptolemy, m his 
Almagest, states nothing whatever as to how the time was 
found when, the numerous astronomical phenomena which, 
he records took place, but Hipparchus in the only book 
we possess from his hand gives a list of forty-four stars 
scattered over the sky at intervals of right ascension equal 
to exactly one hour, so that one or more of them would be 
on the meridian at the commencement of every sidereal 
hour. In a very valuable paper 1 Schjellerup has shown 
that the right ascensions assumed by Hipparchus agree 
within about 15' or one minute of time with those calculated 
back to the year 140 3 c from modern star-places and pro- 
per motions The accuracy which, it thus appears, could 
be attained by the an cients in their determinations of time 

1 ,f Bedierclies snr I’Astronorme des Anciens : I Sur le dhronometre 
celeste d’Bipparque,” m Copernicus An International Journal of As- 
tronomy, l p 25. 
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■was far beyond what they seem to have considered neces- 
sary, as they only record astronomical phenomena (e g , 
eclipses, occnltations) as having occurred “towards the 
middle of the third hour,” or “ about 8} hours of the night,” 
without evei gumg minutes 1 The Arabians had a clearer 
perception of the importance of knowing the accurate 
time of phenomena, and m the year 829 we find it stated 
that at the commencement of the solar eclipse on 30th 
November the altitude of the sun was 7° and at the end 
24°, as observed at Baghdad by Ahmed ibn Abdallah, 
called Habash 2 This seems to be the earliest determina- 
tion of time by an altitude , and this method then came 
into general use among the Arabians, who on observing 
lunar eclipses never failed to measure the altitude of some 
bright star at the beginning and end of the eclipse In 
Europe this method was adopted by Purbach and Regio- 
montanus, apparently for the first time m 1457. Bernhard 
Walther, a pupil of the latter, seems to have been the 
first to use for scientific purposes clocks driven by weights 
he states that on 16 th Januaiy 1484 he observed the 
rising of the planet Mercury and immediately attached 
the weight to a clock having an hour-wheel with fifty-six 
teeth, at sunrise one hour and thirty-five teeth had passed, 
so that the intei val was an hour and thirty-seven minutes 
For nearly two bundled years, until the application of 
the pendulum to clocks became general, astronomers could 
place little or no reliance on their clocks, and consequently 
it was always necessary to fix the moment of an ob- 
servation by a simultaneous time determination For 
this purpose Tycho Brahe employed altitudes observed 
with quadrants , but he remarks that they are not always 
of value, for if the star is taken too near the meridian the 
altitude varies too slowly, and if too near the horizon the 
refraction (which at that time was very imperfectly known) 
introduces an element of uncertainty. He therefore pre- 
ferred azimuths, or with the large “armillary spheres” 
which played so important a part among his instruments 
he measured hour-angles or distances from the meridian 
along the equator 3 Transits of stars across the meridian 
were also observed with the meridian quadrant, an instru- 
ment which is alluded to by Ptolemy and was certainly m 
use at the Mar&gha (Persia) observatory in the 13th cen- 
tury, but of which Tycho was the first to make extensive 
use. It appears, however, that he chiefly employed it for 
determining star-places, having obtained the clock error 
by the methods already described. 

In addition to these methods, that of “ equal altitudes ” 
was much m use during the 17th century. That equal 
distances east and west of the meridian correspond to equal 
altitudes liad of course been known as long as sun-dials 
had been used ; hut, now that quadrants, cross-staves, and 
parallactic rules 4 were commonly employed for measuring 
altitudes more accurately, the idea naturally suggested it- 
self to determine the time of a star's or the sun's meridian 
passage by noting the moments when it reached any par- 
ticular altitude on both sides of the meridian. But Tycho's 
plan of an instrument fixed m the meridian was not for- 
gotten, and from the end of the 17th century, when Roemer 
invented the transit instrument, the observation of transits 
across the meridian became the prmcipal means of deter- 
mining time at fixed observatories, while the observation 
of altitudes, first by portable quadrants, afterwards by re- 
flecting sextants, and during the 19th century by port- 
able alt-azimuths or theodolites, has been used on journeys 

1 For astronomical purposes the ancients made use of mean- time 
hours — (Spat Icr^pLepipai, horse equmoctiales — into -winch they translated 
all indications expressed in civil hours of varying length — (Spat Kaipucal, 
horse temporaries Ptolemy counts the mean day from noon. 

2 Caussm, Le Iwre de la grande table Hakemite, Pans, 1804, p 100 

3 See his Epistolse astronoitucse , p 73 

4 See Navigation, vol. xvn pp 251 and 253 


During the last fifty yeais the small transit instrument, 
■with what is known as a “bioken telescope,” has also been 
much employed on scientific expeditions, but gieat caution 
m necessary m using it, as the difficulties of getting a per- 
fectly rigid mounting for the prism oi mirror which reflects 
the lays fiorn the object-glass through the axis to the eye- 
piece appear to Le very great, for strange disci epancies m 
the results have often been noticed The gradual develop- 
ment of avti ouonncal m&tiuments has been accompanied 
by a corresponding development in timekeepers From 
being very untrustworthy, astronomical clocks are now 
made to gieat peifection by the application of the pendu- 
lum aud by its compensation, while the invention of 
chronometers has placed a portable and equally trust- 
worthy timekeeper in the hands of travellers 

We shall now give a sketch of the principal methods of 
determining time 

In the spherical triangle ZPS between the zenith, the pole, and 
a star the side ZP— 90° - <p [ip being the latitude), Pi. S'=90° — 5 (S 
being the decimation), and ZB or Z— 90° minus the observed alti- 
tude The angle ZPS = 2 ! is the star’s houi -angle oi, m time, the 
mteival hetween the moment of ohseivation and the meiidian pass- 
age of the star "We have then 


, cos Z- sin d> sin 5 

cos t — — , 

COS <p cos 8 


tan- \t—~ 


vv Inch formula can he made more convenient for the use of logarithms 
by putting Z+<p + 8= 2S, which gives 

_ sin 8) 

cos B cos(B - Z) 

According as the star was obsei ved west oi east of the meridian, 
t will he positive oi negative If a be the light ascension of the 
star, the sideieal time a as well as 8 "being taken from an 

ephemeus If the sun had been obsei ved, the hour-angle t would 
be the apparent solai time The altitude observed must be cor- 
lected foi left action, and in the case of the sun also for paiallax, 
w'hile the sun’s senu-diametei must be added oi subtracted, aecoid- 
mg as the lowei or upper limb was observed The decimation ot 
the sun being variable, and being given m the ephemendes for 
noon of each day, allowance must be made foi this by intei polatmg 
with an approximate value of the time As the altitude changes 
veiy slowly near the inemhan, this method is most advantageous 
if the star be taken near the pume vertical, while it is also easy to 
see that the greater the latitude the more unceitam the result. 
If a number or altitudes of the same object are observed, it is not 
necessary to deduce the clock enor sepaiately fiom each observa- 
tion, but a collection may be applied to the mean of the zenith 
distances Supposing n obsei vations to be taken at the moments 
Tv T 2 , T s , . , the mean of all being T 0) and calling the z coire- 
spondmg to this Z, we have 

-T 0 )+l 
, 1 ®z.. 


dt K ' 


z 3 = Z+ -A T 3 - T 0 ) + 


2 dt 2 


( T 3 - Tq)- , 


and so on, t being the hour-angle answering to To As 2(7'— T 0 ) 
= 0, these equations give 

nr z i +g 2 4-gj+ 1 d 2 Z {T-i~ 7q) 3 + (7 r a — 7 q) 3 + 

~~ n 2 di? n ’ 

% + . . d 2 Z 22 sm 2 T 0 ) 

It dt 3 n 

But, if m the above-mentioned triangle we designate the angles at 
Z and S by 180° - A andp, we have 
sin z sinA = cosS smi, 
sm z cos A = — cos <p sm 8 + sin <f> cos S cos t , 
and by differentiation 

dPZ _ cos 4> cos 8 cos A cos p 
~dP ~ smZ ’ 


in which A and p are determined by 

. sm t „ , sm t , 

sm A = cos 8 and snip = cos <p 

S1H jU S1H £/ 

With this corrected mean of the observed zenith distances the hour- 
angle and time are determined, and by comparison with T 0 the enoi 
of the timekeeper 

The method of equal altitudes gives very simply the clock eiror 
equal to the right ascension minus half the sum of the clock times 
corresponding to the observed equal altitudes on both sides of the 
meiidian When the sun is observed, a coneetion has to be applied 
for the change of decimation in the interval between the obseiva- 
tions. Calling this mteival 2t, the collection to the apparent noon 

XXIII — so 
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'liven bv the observations v f the change of declination, in half the 
inter* at A3, and the observed altitude 7i, ne haie 

sm h ~ sin 0 sm (3 — AS) + cos 0 cos (o — Ao) cos (t-r x) 
and an k~$>in <p sm (5 + Aoj -f cos 0 cos (5-t A5jeG3(2~.rl, 

whence, as cos a: may be put = 1 , sin and tan Ao = Ao, 

\ sill t taut/ ’ 

u Inch, divided by 15, gives the required correction m seconds of 
tune Similarly an afternoon observation may he combined with 
an observation made the following morning to find the time ol 
appuent midnight 

The ob-ervation of the time when, a star has a certain anmutb 
niav’ also be used foi determining the clock error, as the hour angle 
can he iound froru the decimation, the latitude, and the azimuth 
As the azimuth changes most rapidly at the meridian, the observa- 
tion is moat advantageous theie, besides which it is neither neces- 
sary to know the latitude nor the declination accurately In the 
article Geodesy (vol x. p 163) it has been shown how the observ ed 
time of transit over the meridian is corrected foi the deviations of 
the instrument m azimuth, level, and colhmation Tins corrected 
time of transit, expressed m sidereal time, should then be equal 
to the right ascension of the object obseived, and the difference is 
the clock error In obseivatones the determination of a clock’s 
enoi (a necessary operation dunug a night’s work with a transit 
aide) is generally founded on observations of four or five “clock 
stars,” these being standard stars not near the pole, of which the 
absolute right ascensions have been determined with gieat care, 
besides observation of a close circumpolar stai foi finding the error 
of azimuth and determination of level and collimation error 1 

Observer^ m the field with portable instruments often find it 
inconvenient to wait for the meridian transits of one of the few 
(lose circumpolar 9tars given m the ephemendes In that case 
they have recourse to what is known as the method of time deter- 
mination m the vertical of a pole star The alt-azimuth is first 
directed to one of the standaid stars near the pole, such as a or 5 
ITi&.e Mmons, using v, liichevei is nearest to the meridian at the 
time The instrument is set so that the star in a few minutes 
w ill cross the middle vertical wire in the field. The spirit-level is 
m the meantime put on the axis and the inclination of the latter 
measuied. The time of the transit of the star is then observed, after 
which the instrument, remaining clamped m azimuth, is turned to 
a elock star and the transit of this over all the wires is observed 
The level is applied again, and the mean of the two results is used 
iu the reductions In case the colhmation error of the instrument 
is not accurately known, the instrument should be reversed and 
anothei observation of the same kind taken The observations 
made m each position of the instrument are separately reduced 
with an assumed approximate value ot the enor of collimation, 
and two equations are thus derived from which the clock error and. 
conection to the assumed colhmation error aie found This use of 
the transit or alt-azimuth out of the meridian throws considerably 
more work on the computer than the meridian, observations do, and 
it is therefore never resorted to except when au observer during 
field operations is pressed for time The formulae of reduction as 
developed by Hansen m the Astrmomische N’achncMen (vol. xlviu 
p 113 sqr ) aie given by Chauvenet m his Spherical and Practical 
Astronomy (vol u. pp 216 sq , 4th ed , Philadelphia, 1873) The 
subject has also been treated at great length by Pollen m two 
memoirs, Pie Zeitiestimmung verinittelst des tragbaren Dwrchgangs- 
instrument m Verfocale des Polarsterns (St Petersburg, 1863 and 
1874, 4to) 

Longitude . — Hitherto we have only spoken of the de- 
termination of local time. But m order to compare ob- 
servations made at different places on the surface of the 
earth a knowledge of their difference of longitude becomes 
necessary, as the local time vanes proportionally with the 
longitude, one hour corresponding to 15°. Longitude can 
be determined either geodetically or astronomically. The 
first method supposes the earth to be a spheroid of known 
dimensions. Starting from a point of departure of which 
the latitude has been determined, the azimuth from the 
meridian (as determined astronomically) and the distance 
of some other station are measured This second station 
then serves as a point of departure to a third, and by 
repeating this process the longitude and latitude of places 
at a considerable distance from the original starting-point 
may be found. Referring for this method to the articles 
Earth: (Figure of the), Geodesy, and Surveying, we 

1 The probable error of a clock correction found m this way from 

one star with, the Dtrasmk transit circle was ±0 S 052 


shall here only deal with astronomical methods of deter- 
mining longitude 

The earliest astronomer who determined longitude by 
astronomical observations seems to have been Hipparchus, 
who chose for a first meridian that of Rhodes, where he 
observed , but Ptolemy adopted a meridian laid through 
the “Insulas Fortunatae” as being the farthest known place 
towards the west 2 When the voyages of discovery began 
the peak of Tenenffe was frequently used as a first meri- 
dian, until a scientific congress, assembled by Richelieu at 
Paris m 1630, selected the island of Ferro for this purpose 
Although various other meridians (e g , that of Uramenburg 
and that of San Miguel, one of the Azores, 29 2o west of 
Pans) continued to be used for a long time, that of Ferro, 
which received, the authorization of Louis XIII. on 25th 
April 1634, gradually superseded the others In 1724 the 
longitude of Pans from the west coast of Ferro was found 
by Louis Feuillee, who had been sent there by the Pans 
Academy, to be 20° V 45"; but on the proposal of Guil- 
laume de Lisle (1675-17 26) the meridian of Ferro was 
assumed to be exactly 20" west of the Pans observatory. 
Modern maps and charts generally give the longitude from 
the observatory of either Pans or Greenwich according to 
the nationality of the constructor, the Washington meri- 
dian conference of 1884 has recommended the exclusive use 
of the meridian of Greenwich On the same occasion it 
was also recommended to introduce the use of a “uni- 
versal day/’ beginning for the whole earth at Greenwich 
midnight, without, however, interfering with the use of 
local time. 8 

The simplest method for determining difference of longi- 
tude consists in observing at the two stations some celestial 
phenomenon which occurs at the same absolute moment 
for the whole earth. Hipparchus pointed out how ob- 
servations of lunar eclipses could be used in this way, and 
for about fifteen hundred years this was the only method 
available When Regiomontanus (%v) began to publish 
his ephemerides towards the end of the 15th century, they 
furnished other means of determining the longitude Thus 
Amerigo Vespucci observed on 23d August 1499, some- 
where on the coast of Venezuela, that the moon at 30® 
pm was 1°, at midnight 5J° east of Mars; from this he 
concluded that they must have been in conjunction at 
6 h 30® whereas the Nuremberg ephemeris announced this 
to take place at midnight This gave the longitude of his 
station as roughly equal to 5£ hours west of Nuremberg 
The instruments and the lunar tables at that time being 
very imperfect, the longitudes determined were very er- 
roneous; see Navigation (vol xvn. p. 251), to which 
article we may also refer for a history of the long-discussed 
problem of finding the longitude at sea. The invention of 
the telescope early m the 17th century made it possible to 
observe eclipses of Jupiter’s satellites , but there is to a 
great extent the same drawback attached to these as to 
lunar eclipses, that it is impossible to observe with suffi- 
cient accuracy the moments at which they occur. 

Eclipses of the sun and occultations of stars by the 
moon were also much used for determining longitude be- 
fore the invention of chronometers and the electric tele- 
graph offered better means for fixing the longitude of 
observatories. These methods are now hardly ever em- 
ployed except by travellers, as they are very inferior as 
regards accuracy. For the necessary formulae see Chau- 

3 This was probably first clone in the first century by Marmus of Tyre 

3 This proposal was chiefly dictated by a wish to facilitate the inter- 
national telegraph, and railway traffic In the United States, where the 
large extent of the country m longitude makes it impossible to use 
the time of one meridian, four standard meridians were adopted w 
1883, viz, 75% 90% 105% 120° west of Greenwich, so that clocks show- 
ing “ Eastern, Central, Mountain, or Pacific time ” are exactly five, six, 
seven, or eight hours slower than a Greenwich mean-time clock. 
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venet’s Sphencal cmd Practical Asti onomy, vol i pp 51S- 
542 and 550-557 

We now proceed to consider the four methods for find- 
ing the longitudes of fixed observatories, viz , by (1) moon 
culminations, (2) rockets or other signals, (3) transport of 
chronometers, and (4) transmission of time by the electric 
telegraph 

1 Moon Culminations — Owing to the rapid orbital motion of the 
moon the sideieal time of its culmination is different for diffeient 
meridians If, theiefore, the late of the moon’s change of right 
ascension is known, it is easy from the observed time ot culmina- 
tion at two stations to deduce then difference of longitude Let 
the right ascension of the moon a and its diffeiential coefficients 
be computed foi the Gieenwich time T, and let the culmination be 
obseived at two places whose longitudes fiom Gieenwich are X and 
\' 3 the time of obseivation being T + t and T+tf Greenwich time, 
oi in local time T-\-t+\=8 and T + tf + \' — 8' , we have then 

and, as the diffeience of longitude is \'-A=(0'-0)- ~ t), we 

have only to determine t' - 1 from the first equation This is simply 
done by a suitable selection of T Calling T-±h(t + t')~T', we 
have to put T' and 2"4-4(i' - 1) for T+t “and T+t?. It 

is then easy to see that 


and, solving this equation by fust neglecting the second term on 
the light side and then substituting the value of t'-t, thus found 


m that term, 


„ _ 9'-e i r y-g - ] 3 #a 

' dajclt~ 2il.da/dt J dJ? 


In older to be as much as possible independent of instrumental 
eirors, some standard stars nearly on the parallel of the moon aie 
obseived at the tivo stations, these “moon-culminating stais” aie 
given in the ephememles in order to secure that both obseiveis 
take the same stais As either the piecedmg or the following limb, 
not the centre, of the moon is obseived, allowance must be made for 
the time the semi-diameter takes to pass the meridian and for the 
change of right ascension during tins time This method was 
proposed by Pxgott towaids the end of the 18th century, and has 
been much used , but, though it may he very serviceable on journeys 
and expeditions to distant places where the chionometne and tele- 
graphic methods cannot he employed, it is not accurate enough, foi 
fixed obsei vatones This is due, not only to the difficulties attend- 
ing the obseivation (the difference of personal euor in observing the 
moon and stars, the diffeient apparent enlargement of the moon 
by uiadiation m different telescopes and under different atmo- 
spheric encumstances, &c ), hut chiefly to the large coefficient 
with which 8' — 6 has to be multiplied in the final equation for X' — X 
Erroi s of fom to six seconds of time have therefore frequently 
been noticed m longitudes obtained by this method from a limited 
numbei of observations the longitude of the Madras observatory 
was for many years assumed to be 5 11 21 m 3 s 77, but subsequently by 
a telegraphic determination this was, found to be 4 S *37 too gieat 

2 Signals — In 1671 Ficaid deteimmed the difference of longi- 
tude between Copenhagen and the site of Tycho Bialie’s observa- 
toiy by watching fiom the lattei the covering and nncoveimg of a 
fire lighted on the top of the observatory tower at Copenhagen 
Powder or locket signals have been in use since the middle of the 
18th eentuiy, they aie nowadays never used for this pm pose, 
although several of the principal observatories of Europe weie con- 
nected in this manner early m the 19th century 1 

3 Transport of Chronometers , -—This means of detei mining longi- 
tude was first tiled m. cases where the chronometers could be bi ought 
the whole way by sea, but the improved means of communication 
on land led to its adoption m 1828 between the obsei vatones at 
Gieenwich and Cambridge, and m the following yeais between 
many other obseivatones A few of the more extensive expedi- 
tions undei taken for this object deserve to be mentioned. In 1843 
more than sixty chronometers were sent sixteen times backwards 
and forwaids between Altona and Pulkowa, and in 1844 forty 
chronometers were sent the same number of times between Altona 
and Gieenwich 2 In 1844 the longitude of Valentia on the south- 
west coast of Ireland was determined by transporting thirty pocket 
chronometers via Liverpool and Kingstown and having an inter- 
mediate station at the lattei place The longitude of the United 
States naval observatory has been fiequently determined from 
Greenwich The following results will give an idea of the accuracy 
of the method 3 


1 For instance, Greenwich and Pans m 1825 (Phil Trans , 1826) The result, 
6 ,n 2 is 6, is only about 0 s 6 too great 

2 Asa great many of the chi ono meters used m 1844 were made by Dent and 
were of superior excellence, a smaller number was considered sufficient. 

3 Gould, Transatlantic Longitude, p 5, "Washington, 1869 
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The value now accepted from the telegraphic detei nnnatiou is 
5 h S m 12’ 09 The piobable errois of the results foi Pulkowa- 
Altona and Altona Greemueh weie supposed to be =fc0 s 039 and 
±0“- 042 It is of couise only natuial that the unceitamty of the 
results for the tians- Atlantic longitude should be much gieatei, 

considering the length of time which elapsed between the latmg 
of the clnonometeis at the obseivatones of Boston (Cambridge, 
Massachusetts) and Liveipool The difficulty of the method con- 
sists m deteimming the “tiavellmg rate ” Each time a ehiono- 
metei leaves the station A and letums to it the eiroi is determined, 
and consequently the late for the time occupied l*y the jouxneye 
from A to B and from B to A and by the sojourn at 2?» Similarly 
a late is found by each departure fiom and letum to B, and the 
time of rest at A and JB is also utilized foi determining the station- 
aiy late In this way a senes of lates for oveilappmg mteivals of 
time are found, fiom which the tiavellmg rates may be interpolated 
It is owing to the nnceitainty which neeessauly attaches to the 
late of a chronometer dunng long journeys, especially by land, 
wheie they aie exposed to shaking and more oi less violent motion, 
that it is desirable to employ a gieat numbei It is scarcely neces- 
saiy to mention that the tempeiatuie collection for each chiono- 
meter must be carefully investigated, and the local time ngorously 
determined at each, station dunng the entire period of the operations 
4 Telegi aphic Determination of Longitude —This was first sug- 
gested by the American astronomer S 0. Walker, and owed its de- 
velopment to the United States Coast Survey, wheie it was employed 
fiom about 1849 Ideally all the moie important public observa- 
tories ou the continent ot Em ope have now been connected m this 
way, chiefly at the instigation of the “Europaisehe Giadmessung,” 
whale the determinations m connexion with the transits of Yenus 
and those earned out m lecent yeais by the American and French 
Governments have completed the circuit of the gi eater part of 
the globe The telegraphic method compares the local time at one 
station with that at the other by means of electric signals If a 
signal is sent fiom the eastern station A at the local time T, and 
leeeived at the western station B at the local time T x , then, if the 
time taken by the current to pass through the wue is called *, 
the difference of longitude is 


and similarly, if a signal is sent fiom B at the time T 2 and leeeived 

at A at we have \= T a - T % - a, 

from which the unknown quantity x can be eliminated 

The operations of a telegraphic longitude determination can be 
ananged in two ways Eithei the local time is deteimmed at both 
stations and the clocks aie compared by telegraph, or the time 
determinations are marked simultaneously on the two chronographs 
at the two stations, so that further signals for clock comparison 
are unnecessary The first method lias to be used when the tele- 
graph is only for a limited time each night at the disposal of the 
observers, or when the climatic conditions at the two stations ai e 
so different that clear weathei cannot often be expected to occur at 
both simultaneously, also when the difference of longitude is so 
considerable that too much time would be lost at the eastern station 
waiting for the arrival of the transit record of one star from the 
western station before observing another star. The independent 
time determination also offeis the advantage that the observations 
maybe taken either by eye and ear or by the chionograph, and 
that the signals may be either audible beats of a relay or chrono- 

S hic signals, the rule being to have observations and signals 
e by similar operations The best way of using audible beats 
of a relay is to let the circuit pass through an auxiliary clock, 
which fiom second to second alternately makes and bleaks the 
current, the making of the current being rendered audible by the 
tapping of the relays at both stations If, now, the auxiliary and 
the observing clocks are regulated to a different rate, the coinci- 
dences of the beats of the relay with those of the observing clock 
can be noted with gieat accuracy, from which the difference between 
the two obsei vmg clocks is found It has been proved by expei lenee 
that the degiee of accuracy with which the clock comparison can 
be made by one coincidence is exactly equal to that of one elrono- 
giaph. signal, the probable error being m Doth cases about ±0 S 015 
It should, howevei, be mentioned that the interval between two 
consecutive coincidences cannot be made less than two minutes, 
whereas the chronograph signals may be given every second, and, 
as the observations made with the chronograph are also somewhat 
more accurate than those made by eye and ear, the chronogiaph 
should be used wherever possible. The other method, that ol 
simultaneous registration at both stations of transits of the same 
stars, has also its advantages Each transit obseived at both 
stations famishes a value of the difference of longitude, so that 
the final result is less dependent on the clock rate than m the 
first method, which necessitates the combination of a series of clock 
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cuors determined dm in," tlie night to foi rn a. % alue of the clock ] 
tiror for the time when the exchange of signals took place When 
using this method it is adnsable to select the stais in such a 
manner that only one station at a time is at work, so that the 
intensity of the euirent can be readjusted (by means of a iheo&tat) 
between ee ery despatch ami lcec-ipt of signals This attention to 
the intensity of the euirent is necessary whatever method is em- 
ployed, as the constancy of tlie transmission time (a, in the above 
equations) chiefly depends on the constancy of the euirent The 
probable erroi oi a difference of longitude deduced from one stai 
appeals to be 1 2 * * 

for eye and ear transits =b0 5 08, 

for clironogiaph tiausits ±Cb 07 , 

while the probable eiror of the final result of a carefully' planned 
and well executed senes of telegraphic longitude operations is gener- 
ally between 015 and 025 

It is evident that the success of a determination of longitude de- 
pends to a very gieat extent on the accurate determination of time 
at the two stations, and gieat eaie must theiefoie be taken to de- 
tei mine the instrumental enors repeatedly during a night’s work 
But, m addition to the uncertainty' which enteis into the results 
fn>m the ordinal y errors of observation, theie is anotliei souice of 
enoi which becomes of special importance m longitude work, vu , 
the so-called peisonal error The discovery of the fact that all 
observers differ more or less m theu estimation of the time when 
a star eio-ases one of tlie spidei lines, m the transit instrument was 
made by Bessel on 1820 s , and, as he happened to diftei lolly a 
second of time fioni several othei observers, this remaihably laige 
erroi naturally caused the phenomenon to he carefully examined 
Bessel also suggested what appears to be the right explanation, -viz , 
the eo operation of two senses m observing transits by eye and ear, 
tlie ear having to count tlie heats of the clock while the eye com- 
pares the distance of the star from the spider line at the last beat 
before the transit with the distance at the first beat after it, thus 
estimating the fraction of second at which the transit took place 
It can easily be conceived that one person may first hear and then 
see, w hile to another these sensations take place in the reverse order , 
and to this possible source of error may be added the seusible time 
i ei jiured by the transmission of sensations through the nerves to the 
biain and for the latter to act upon them As the chionograplnc 
method of observing dispenses with one sense (that of hearing) and 
meiely requires the watching of the star’s motion and the pressing 
of an electuc key at the moment when the star is bisected by the 
thread, the personal enors should in this ease be much smaller than 
when the eye and ear method is employed And it is a fact that 
in the formei method there have never occurred enors of between 
half and a whole second such as have not imfrequently appeared 
m the latter method 

In astronomical observations generally this personal error does 
not cause any Inconvenience, so long as only one observer is em- 
ployed at a tune, and unless the amount of the error vanes with 
the decimation or the magnitude of the star , hut when absolute 
time has to be determined, as in longitude work, the full amount 
of the personal equation between the two observers must be eaie- 
fully ascertained and taken into account And an obseiver’s error 
has often been found to vary very considerably not only from year 
to yeai but even within much shorter intervals , the use of a new 
instrument, though pel haps not differing m construction from the 
accustomed one, has also been known to affect the peisonal erroi 
Foi a number of years this latter circumstance was coupled with 
another which seemed perfectly incomprehensible, the personal enoi 
appearing to vary with the reversal of the instrument, that is, with 
the position of the illuminating lamp east or west But in 1869-70 
Hnsch noticed during the longitude opei ations in Switzerland that 
this was caused by a shifting of the leflectoi inside the telescope, by 
means of which the field is illuminated, which produced an apparent 
shifting of the image of the spider lines, unless the eye-piece was 
veiy accuiately focused for the observer’s sight The simplest and 
best way to find the equation between two observers is to let one 
observe the transits of stars over half the wires m the telescope, 
and the other observe the transits over the lemamder, each takiug 
care to refocus the eye-piece for himself m order to avoid the above- 
mentioned source of en or The single transits reduced to the middle 
wire give immediately the equation , and, m order to eliminate 
eirors m the assumed wire-intervals, each observer uses alternately 
the first and the second half of the wires Another method is in 
vogue at Greenwich, where each observer with the transit circle 
from a senes of stars determines the clock enor and reduces this 
to a common epoch (0 11 sid time) by means of a clock rate found 
independently of personal error The differences between the clock 

1 Albrecht, Bestimmimg von Ldngendiffermzen mvt Hvlfe des elsc- 
trischen Tdegraphen, p 80, leipsic, 1869, 4to 

2 JVlaskelyne had m 1795 noticed that one of his assistants observed 

transits more than half a second later than himself, but this was sup- 

posed to arise from some wrong method of observing adopted by the | 

assistant, and the matter was not further looked into 
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errors thus found are equal to the pusonal equations. This method 
cannot, hovvevei, be recommended, as the systematic eirors m the 
right ascensions of the stais and any slight vanation of the clock 
late would affect the personal equation , the fiist method is there- 
fore generally used in longitude woik It is advisable to let tlie 
observers compare themselves at the beginning, middle, and end 
of the operations and, it possible, at both tlie instillments employed 
A useful check on the results is affoided by simultaneous experi- 
ments with one of the instruments contrived by C Wolf, Kaiser, 
and others (sometimes called “time collimators”), by which the 
absolute peisonal erroi of an obscivei can be detei mined Though 
differing much in detail, these mstiuinents are all consti acted on 
the same puneiple an artificial stai (a lamp shining thiougli a 
minute hole m a screen mounted on a small carriage moved by 
clockwork) passes in succession across a numbei of lines diawn on 
oiled paper, while an electric contact is made at the pieeise moment 
when the star is bisected on each line by the cauiage passing a 
number of adjustable contact makers The currents thus made 
register the transits automatically on a chronograph, while the 
observer, viewing the appaiatus through. his telescope, can observe 
the transits m the usual manner either by eye and eai oi by chrono- 
graph, thus immediately finding Ins personal erior On the Conti- 
nent these contrivances have frequently been used to educate pupils 
learning to observe, and experience has lepeatedly shown that a 
considerable personal enoi ean be geneially somewhat diminished 
thiough practice 

Litei atiue — General tieatises on spherical astronomy, such as Bi unnow’s 
LelirbucTi dersphansthen Astronomie (3d ed , Berlin, 1S71 , translated into English 
and several othei languages) and Cliauvenet’s Manual, tieat very fully of tlie 
numeious methods of determining time by combination of altitudes or azimuths 
ofseveral stars The best handbook of telegi apluc longitude work is Albrecht’s 
already mentioned , but any one engaging in practical work of this land should 
consult the accounts of the numerous longitude determinations earned out 
during recent years, particularly the JPubhcationen des h.on pi eussischen 
geodatischen Institute ; 2 elegruphia Determination of Differences of longitude 6 y 
Officers of the United States Navy (Washington, 1SS0) , Telegr Determ of Longi- 
tudes wi Mexico, Central America, and on the West Coast of South America (Wash- 
ington, 1SS3), tlie Reports of the United States Coast and Geodetic Suivey, 
vohix of the Account of the Great Trigonometrical Survey of India , and vol m 
of Dun Eeht observatory Publications A discussion of all the investigations 
on personal errors up to 1875 was published by Dreyei in J ?roc 11 b ish Acacl , 
2d senes, vol u , 1876, pp 484-528 (J LED) 

TIMOLEON. The life of Timoleon, one of the noblest 
and most interesting of the men of old Greece, is closely 
hound up with the history of Sicily (q u), and more par- 
ticularly of Syracuse (q v ), in the latter half of the 4tli 
century b c It is as the chartqnon of Greece against 
Carthage, and of constitutional government against violence 
and oppression, that he stands out as such a grand figure 
His early career m his native Corinth was shaped by a 
tragic incident Timoleon had saved the life of his brother, 
Timophanes, on the field of battle , but, when that same 
brother, at the head of a band of mercenary soldiers, took 
possession of the acropolis and made himself practically a 
military despot and master of the city, Timoleon, after an 
ineffectual protest, let him be struck down by his brother- 
m-law and one or two other friends who had joined m his 
remonstrance. By the public opinion of Corinth generally 
his conduct was approved as patriotic , but the cuises of his 
mother and the cold looks of some of his kinsfolk and 
acquaintances drove him from the city into the solitude 
of the fields, and there, it would seem, for some years he 
pined away, hating life and even bent on ending it by 
voluntary starvation. He must have reached middle life 
when, in 344 b.c , envoys came from Syracuse to Corinth 
to appeal to the mother-city for lelief from the intestine 
feuds and foreign mercenaries under which the Syracusans, 
and all the Greeks of Sicily, suffered Carthage too, 
their old and bitter foe, after some years of quiet, was 
again bestirring herself and intriguing with the local des 
pots. Corinth could not refuse her help, though her chief 
citizens declined the responsibility of attempting to estab- 
lish a settled government m the factious and turbulent 
Syracuse. By a sort of Divine inspiration, says Plutarch 
(Tim , 3), Timoleon, being named by an unknown voice m 
the popular assembly, was chosen by a unanimous vote to 
undertake the mission. He sailed for Sicily with a few 
of the leading citizens of Corinth and a small troop of Greek 
mercenaues On arriving at Hhegram he found that his 
movements were watched by a Carthaginian squadron, act- 
ing under the advice of a Syracusan, Hicetas, who had 
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made himself master of Leontini and aimed at supplanting 
with. Caithagiman aid the younger Dionysius, still nomin- 
ally tyrant of Syracuse, hut actually m possession only of 
the island citadel Hicetas, whilst seeming to favour 
Corinthian intervention, was really working with Carthage 
on behalf of the tyrants Timoleon, however, slipped away 
fiom the Caithagiman watch and landed at Tauromemam 
(Taormina), where he had a very friendly reception At 
Adranum, an inland town, to which he came by invitation 
from a party among the citizens, he surprised Hicetas, and 
drove him back, with his troops utterly defeated, to Syra- 
cuse The Sicilian Greeks now rallied round him, and the 
following year (343) saw the surrender of Dionysius and 
Timoleon master of the entire city Hailed by the citizens 
as a heaven-sent deliverer, he at once began the work of 
1 estoration, bringing m a multitude of new settlers from 
the mother-city and from Greece generally, and establishing 
a popular government on the basis of the laws of Diodes, 
which had been forgotten under the Dionysian regime 
The impress of Timoleon’s reforms seems to have lasted to 
the days of Augustus The tyrants, too, in the other Sici- 
lian cities were put down, and his old enemy Hicetas went 
back to Leontini, where he lived as a private though power- 
ful citizen He made one more attempt to overthrow 
Timoleon, and induced Carthage to send (340-339) a great 
army, which landed at Lilybseum (Marsala) The Syia- 
cusans could hardly be brought to face the invader ; hut 
with a miscellaneous levy of about 12,000 men, most of 
them mercenaries, Timoleon marched westwards across the 
island into the neighbourhood of Selinus and won a great 
and decisive victory on the Crimisus The Carthaginian 
host is said to have outnumbered Timoleon’s army m the 
proportion of seven to one The general himself led on his 
infantry m person (Plut , Txm , 27), and their enemy’s dis- 
comfiture was completed by a blinding storm of ram and 
hail driven straight m their faces (Diod, xvi 79). This 
victory gave the Greeks of Sicily many years of peace and 
safety from Carthage Carthage made, however, one more 
effort and despatched some mercenaries to prolong the con- 
flict between Timoleon and the tyrants But it soon ended 
(338 B.c ) m the defeat of Hicetas, who was taken prisoner 
and put to death, and m a treaty which confined the 
dominion of Carthage m Sicily to the west of the Halycus 
(Platani). Timoleon, having put down the despots and 
given freedom to the Greek cities of Sicily, retired into 
private life, though he remamed practically supreme not 
only at Syracuse but throughout Sicily. This island, not- 
withstanding the many elements of discord which political 
revolution, with the return of exiles and the influx of new 
settlers, must have bi ought m, seems to have been during 
Timoleon’s lifetime tranquil and contented. There are some 
characteristic stories told of his last days Although blind, 
he used to come m his car into the assembly in the theatre 
and give his opinion, which was commonly accepted by a 
unanimous vote An officious person once insisted on his 
giving the ordinary bail in a lawsuit , but he replied that 
he had himself always been the consistent champion of law 
and of legal rights for them all Again, when his military 
strategy was unfavourably criticized, he expressed his giati- 
tude to heaven that he had won for the Syracusans the 
privilege of liberty of speech. He died m 337, and was 
buried at the cost of the citizens of Syracuse, who erected 
a grand monument to his memory m their market-place 
Plutarch’s Life of Timoleon and portions of Diodorus Siculus are 
our chief sources of ongmal information There is an admirable 
and most interesting account of his life and work in chap lxxxv 
of Grote’s History of Greece 

TIM ON" of Athens, a noted misanthrope, lived during 
the Peloponnesian War He is more than once alluded to 
by Aristophanes and other comedians of the Attic stage. 
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Plutarch takes occasion to introduce a short account of his 
life m the biography of Mark Antony (ck 70), and he 
gives his name to one of Lucian’s dialogues Skakespeaie 
probably derived his knowledge of Timon mainly from 
Plutarch , but the Timon of Shakespeare resembles the 
Timon of Lucian m so many points that some critics think 
Shakespeaie (or whoever wrote the first sketch of the play) 
must have had access to the dialogue m question 

TIMON of Phlius, the well-known sillograph and scep- 
tic philosopher, flourished about 280 B c He studied 
philosophy under Stilpo the Megarian and Pyrrho of Elis, 
the famous sceptic Thereafter he spent some time m 
Chalcedon, where he made a foitune by teaching and lec- 
turing The rest of his life was passed chiefly at Athens, 
where he died at an advanced age 

The writings of Timon, if we may tiust Diogenes Laertius (ix. 
eh 12), weie exceedingly numeious both m prose and m veise 
besides the SiXX oi, he is asserted to have written epic poems, 
tiagedies, comedies, satyne dramas, and othei vaueties But lie 
is best know n as the author of the StXXot oi sarcastic hexameter 
veises written agamst the Gieek philosophers They were divided 
into thiee books, in the first the authoi spoke m Ins own person, 
while in the second and thud Xenophanes of Colophon leplied to 
mquuies addiessed to him by Timon about early and late philo- 
sopheis From the fiagments that lemain (about 140 lines or 
paits of lines, printed in Mullach, Frag Phil Giazc , i pp 84-98) 
we see that Timon possessed some of the qualities of a gieat 
satirist togethei with a thoiough command of the hexameter , hut 
thei e is no ti ace of any loftier aim than to aw aken derisive laughtei 
Philosopheis are “excessively cunning mmdereis of many wise 
saws” (ver 96) , the only two whom he spates aie Xenophanes, 
‘‘the modest censoi of Homer’s lies” (v 29), and Pyrrho, against 
whom “no othei mortal dare contend” (v 126) Besides the 
'Z.CKKoi we have some lines pieserved from the ’I vdoXfiol, a poem m 
elegiac verse, which appeals to have inculcated the tenets oi scepti- 
cism, and one oi two lines or parts of lines which cannot be with 
ceitamty assigned to eithei poem 

TIM OK, an island of the East Indian Archipelago, the 
easternmost and largest of the lesser Sundanese group, 
stretching south-west and north-east for 300 miles between 
8° 40' and 10° 40' S lat and 123° 30' and 127° E long 
It has a mean breadth of 60 miles, an area of over 11,000 
square miles, and a population roughly estimated at 
about 500,000 Timor lies in deep water a little to the 
west of the hundred fathom line, which marks m this 
direction the proper limit of the shallow Arafura Sea, 
flowing between it and northern Australia It differs 
considerably from the other members of the Sundanese 
group both m the he of its mam axis (south-west and 
north-east instead of west and east), and m the great pre- 
valence of old rocks, such as schists, slates, sandstones, 
carboniferous limestones, and other more recent sediment- 
ary formations, and m its correspondingly slighter volcanic 
character. It comes, however, within the great volcanic 
zone which sweeps m a vast curve from the northern 
extremity of Sumatra, through Java and the other Sundan- 
ese islands, round to Amboma, Tidor, Ternate, Jilolo, and 
the Philippines There appear to be at least two quiescent 
and other extinct cones, and the surface is everywhere ex- 
tremely rugged and mountainous, with numerous irregular 
ndges from 4000 to 8000 feet high, forming altogether a 
very confused orographic system Mount Kabalaki m the 
eastern district of Manufahi rises above 10,000 feet (H O. 
Forbes) ■ the culminating point appears to be Mount Allas 
(11,500 feet) near the south coast Owing to the preva- 
lent dry easterly winds from the arid plains of North 
Australia, Timor, like Ombay, Flores, and other neigh- 
bouring islands, has a much drier climate, with a corre- 
spondingly poorer vegetation, than Java, and has few 
perennial streams and no considerable rivers Hence, 
apart from almost untouched and unsurveyed stores of 
mineral wealth, such as iron, copper, and gold, which occur 
apparently m considerable quantities at several points, the 
island is poor in natural resources The uplands, however, 
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3 leld good "wheat and potatoes, "while the woodlands, which 
nowhere form rentable forests, contain much excellent 
sandalwood. This and a noted bleed of hardy ponies 
form the chief articles of export Owing doubtless to the 
zone ol deep watei flowing between Timor and the Arafura 
Sea, the fauna of Timor presents, beyond a marsupial 
cusem, scarcely any Australian types The few mammals, 
such as a deer, a "civet, a pig, a shrew, and monkeys, as 
v ell as the birds and insects, resemble ordinary Malayan 
forms as met with in Java and more especially m Celebes 
and the Moluccas In its natural history, as well as its 
physical constitution and oceanie surroundings, Timor is 
thus entirely separated from Australia and should perhaps 
be grouped with Celebes, Buru, Ceram, and Jilolo as the 
surviving fragments of a Miocene continent intervening 
between Asia and Australia, hut at no time connected 
with either 

The bulk of the population is ceitamly Papuan, but inter- 
mingled m the most varied proportions w ith Malayan, Indonesian, 
and other elements , hence it piesents an extraordinary diversity 
of physical types, as is clearly shown by the portraits figured m 
H. O "Forbes’s Naturalist's Wander mgs in the Easter n. Archipelago 
The natives, still mainly independent of their nominal Dutch and 
Portuguese rulers, are cli\ ided into a large number of more or less 
hostile tribes, speaking as many as forty distinct Papuan and 
Malayan languages or dialects Some are extremely rude and still 
addicted to head -hunting, at least during war, and to other bar- 
barous practices. In their uma-luli , or sacied (tabooed) enclosures, 
ntes are performed resembling those of the Pacific islanders. 

Politically Timor is divided between Holland and Portugal, the 
Dutch claiming the western section of 4500 square miles and 200,000 
inhabitants, the Portuguese the eastern of nearly 6500 squaie miles 
and 300,000 inhabitants , the respective capitals, centres of govern- 
ment, and outports are Kupang at the western extremity and 
Deli on the north-east coast But there are a large number of 
practically independent petty states, as many as forty-seven in the 
Portuguese territory alone, where they take the name of “renos,” 
or kingdoms, under absolute “leoreis” or kinglets The Dutch 
section, forms with Suniba, Savu, Rotti, and the surrounding islets 
a residency administered by a Dutch resident stationed at Kupang, 
which has a population of 8000 

TIMOR LAUT (“Seaward Timor”), called also Tkx- 
imber, an insular group m the East Indian Archipelago, 
forming the central and largest link m a double chain of 
islands which stretches from Timor through Kei and Aru to 
New Guinea It lies nearly midway between Timor and 
Aru, and forms, not one continuous mass, as used to be 
supposed, but a group of three large islands, — Yamdena 
m the centre, separated by Wallace Channel from Larat 
m the north and by Egeron Strait from Selaru in the 
south, besides a cluster or chain of islets on the west and 
north sides (From one of these the name Temmber 
appears to have been extended to the whole group, which 
stretches for about 100 miles south-west and north-east, 
nearly parallel with Timor, from which, however, it differs 
altogether m its physical constitution. H O Eorhes, who 
surveyed Wallace Channel and the northern districts m 
1882, describes it as a low coralline group seldom rising 
above 100 feet, except at Egeron Strait, where the cliffs 
are 400 feet high, and at Laibobar, apparently a volcanic 
islet on the west side, which has an extinct crater 2000 
feet high There are no streams, and the poor soil, 
covered with a typically coral island flora, yields little 
beyond maize — the staple food — manioc, sweet potatoes, 
tobacco, some sugar-cane, cotton, and a little rice The 
fauna includes buffaloes in a wild state, a marsupial cuscus, 
some bats, the beautiful scarlet lory, new or rare varieties 
of the ground-thrush, honey-eater, and oriole. The "birds 
seem to have come mainly from New Guinea, the insects 
from Timor, and a few of both from Australia 
The aborigines are evidently Papuans, with a language like that 
of the Kei Islanders , hut tlieie is a large intermingling of Malayan 
and perhaps Indonesian elements They are a fine race, often 
over 6 feet, and, like all Papuans, noted for their artistic sense, 
which is shown especially in their wood and ivory carvings In 
other respects they are pagans m a low state of cultrne, mostly 
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divided into hostile communities and addicted to piracy The 
group belongs to the Dutch, who have a 11 po^t-holdei ” stationed 
at Ritahel on the west coast of Lai at, a tiadmg station of the 
Bughib fiom Celebes 

TIMOTHEUS, a distinguished Athenian general, was 
a son of Conon, who restored the walls of Athens To the 
military qualities of his father he added a love of letters, 
which found scope in his friendship) with Isocrates The 
considerable fortune which he inherited from Ins father 
seems to ha\ e been exhausted by him m the public service 
In 37 5 b c. the Athenians, then at war with Sparta, sent 
Timotheus with a fleet to the Ionian Sea, where he gained 
over Cephaloma and secured the friendship of the Acar- 
nanians and of Alcetas, king of the Molossians He also 
made himself master of Corcyra, but used his victory with 
a moderation which won the goodwill of the conquered 
At the same time he defeated a Spartan fleet at Alyzia on 
the Aearnanian coast In 373 he was appointed to the 
command of a fleet destined for the relief of Corcyra, then 
beleaguered by the Spartans But his ships were not fully 
manned, and to reciuit their strength he first cruised m 
the iEgean. The delay excited the indignation of the 
Athenians, who brought him to trial, but, thanks to the 
exertions of his friends, Jason, tyrant of Pheias, and Al- 
cetas, kin g of the Molossians, both of whom came to Athens 
personally to plead his cause, he was acquitted, but removed 
from the command, Iphicrates being appointed m his room 
Being reduced to great poverty — for he had pledged his 
private property in order to put the fleet m an efficient 
state — he left Athens and took service with the king of 
Persia We next hear of him in 367 or 366, when he 
was sent by the Athenians with an armament to support 
Axiobarzanes, satrap of Phrygia. But, finding that the 
satrap was m open revolt against Persia, Timotheus ab- 
stained from helping him and turned his arms against 
Samos, which was occupied by a Persian garrison He 
took it after a ten months’ siege (365 bc) Sailing 
north, he then captured Sestus, Cnthote, Torone, Potidsea, 
Methone, Pydna, and many more cities In 358 or 357, 
when Euboea was m danger of falling into the hands of 
Thebes, the Athenians, in response to a spirited appeal of 
Timotheus, crossed over into the island and expelled the 
Thebans in three days In the course of the Social War, 
which broke out shortly afterwards, Timotheus was de- 
spatched with Iphicrates, Menestheus, son of Iphicrates, 
and Chares to put down the revolt The hostile fleets 
sighted each other in the Hellespont , but a gale was blow- 
ing, and Iphicrates and Timotheus decided not to engage 
Chares, disregarding their opposition, lost many ships, and 
m his despatches he incriminated his colleagues so bitterly 
that the Athenians recalled them and put them on their 
trial for having taken bribes from the enemy to betray the 
fleet The accusers were Chares and Anstophon The 
former was an officer of notoriously bad character ; the 
latter had himself stood m the dock no less than seventy- 
five times Iphicrates was not above browbeating the 
jury, who accordingly acquitted him and his son. Timo- 
theus, who condescended to no such means of securing an 
acquittal, was condemned to pay a very heavy fine Being 
unable to pay, he withdrew to Chalcis. The time and 
place of his death are not mentioned by ancient writers. 
The Athenians afterwards did what they could to repair 
the wrong they had done to Timotheus by remitting the 
greater part of the fine to his son Conon, by burying his 
remains in the Ceramicus, and by raising statues to his 
memory m the agora and the acropolis 

Our materials for the life of Timotheus are veiy imperfect, and 
the chronology is in some points uncertain The chief authorities 
axe Isociates, Or , xv , Xenophon, ETellemca, v and vi , Diodoius, 
xv and xvi , Cornelius Nepos, fit Tim , and Polysenus, Street , 
in 10 Other scraps are to be gleaned from the orators, Plutarch, 
&c The speech Against Timotheus which has come down to us 
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under the name of Demosthenes is piohably not by the orator It 
is chiefly inteiesting as lllustiatmg the stiaits to w hich Timotheus 
tv as reduced by his sacrifices in the public cause 

TIMOTHEUS, a celebrated Greek musician and poet, 
was a native of Miletus, and died, according to the Parian 
marble, m 357 01 356 bc, at the age of ninety He 
added one or more stungs (the number is uncertain) to 
the lyre, whereby he incurred the displeasure of the con- 
servative Spaitans The few fragments of his poems are 
collected by Bergk m his Poetee, Lyt ici Grseci 

TIMOTHY, or Timotheus (Acts xvi 1, xvh 14, dre ), a 
Lycaoman, the son of a Gentile father but of a Jewish 
mother, Eunice (2 Tim i 5), became a disciple of Paul 
at the time of his visit to Derbe and Lystra, and in deference 
to Jewish feeling was circumcised He accompanied the 
apostle on many of his journeys, and was employed by him 
on important missions (1 Thess m 2, 1 Cor iv 17, xvi 
10) His name is associated with that of Paul in the 
opening salutations of both epistles to the Thessalonians, 
the second epistle to the Corinthians, and those to the 
Philippians and Colossians He was therefore with Paul 
at Pome At a later date he is mentioned in Heb xui 
23 as having undergone imprisonment but been released 
For the epistles of Paul to Timothy, see Pastoral Epistles 
(vol xviu p 348) On the basis of them he is tradition- 
ally represented as bishop of Ephesus, and tradition also 
tells that he suffered tinder Domitian His martyrdom 
is celebrated on 24th January. The apocryphal Acta 
Tvmothei (Greek and Latin) have been edited by Usener 
(Bonn, 1877) , compare Lipsius, Apohr. Apostelgescluchten , 
n 2 (1884) 

TIMUP TimtIr Bet or Timur Lang ( Tvrnur ^ Leng\ 
“the lame Timur” — vulgarized into Tamerlane — the 
renowned Oriental conqueror, was born in 1336 at Kesh, 
better known as Shahr-i-Sabz, “ the green city,” situated 
some 50 miles south of Samarkand m Transoxiana His 
father Teragai was head of the tribe of Berlas Great- 
grandson of Karachar Nevian (minister of Jagatai, son of 
Jenghiz Khan, and commander-in-chief of his forces), and 
distinguished among his fellow-clansmen as the first con- 
vert to Islamism, Teragai might have assumed the high 
military rank which feP to him by right of inheritance ; 
but like his father Buxkul he preferred a life of retirement 
and study Under the paternal eye the education of 
young Tmnir was such that at the age of twenty he had 
not only become an adept m manly outdoor exercises 
but had earned the reputation of being an attentive 
leader of the Koran At this period, if we may credit 
the Memoirs (Malfilzdt), he exhibited proofs of a tender 
and sympathetic nature. 

About 1358, however, he came before the world as a 
leader of armies His career for the next ten or eleven 
years may be thus briefly summarized from the Memoirs 
Allying himself both m cause and by family connexion 
with Kurgan, the dethroner and destroyer of Kezan, chief 
of the Jagatai, he was deputed to invade Khorasan at the 
head of a thousand horse This was the second warlike 
expedition m which he was the chief actor, and the accom- 
plishment of its objects led to further operations, among 
them the subjection of Khwarizm and Urganj After the 
murder of Kurgan the contentions which arose among the 
many claimants to sovereign power were arrested by the 
invasion of Tughlak Timiir of Kashgar, a descendant 
of Jenghiz Timur was despatched on a mission to the 
invader’s camp, the result of which was his own appoint- 
ment to the government of MAwarVlnahr (Transoxiana) 
By the death of his father he was also left hereditary head 
of the Berlas The exigencies of his quasi- sovereign 
position compelled him to have recourse to his formidable 
patron, whose reappearance on the hanks of the Sihon 
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created a consternation not easily allayed Mdward Inahr 
was taken from Tmnir and entrusted to a son of Tughlak , 
hut he was defeated m battle by the bold warrior he had 
replaced at the head of a numerically far inferior foice 
Tughlak’s death facilitated the work of recon quest, and 
a few years of pei severance and energy sufficed for its 
accomplishment, as well as for the addition of a vast 
extent of teiritory. During this period Timtir and his 
brother-in-law, Hosam — at first fellow-fugitives and wan- 
derers in joint adventures full of interest and romance — 
became rivals and antagonists At the close of 1369 
Hosam was assassinated and Timtir, having been foimally 
proclaimed sovereign at Balkh, mounted the throne at 
Samarkand, the capital of his dominions 

The next thirty years or so were spent m various wais 
and expeditions He not only consolidated his rule at 
home by the subjection of intestine foes, but sought 
extension of territory by encroachments upon the lands of 
contempoiary potentates His conquests to the west and 
north-west led him among the Mongols of the Caspian, 
and to the banks of the Ural and the Volga , those to the 
south and south-west comprehended almost every pro- 
vince m Persia, including Baghdad, Keibela, and Kurdistan 
To this time belong the vestiges of his presence that still 
remain, such as the ruined monastery at Keghut near the 
Aras (Araxes), the cleft stone in the church at Dayiru ’1- 
e Omar (M’ar Jibr&il) near Mardm, and the rumless sites 
of such ancient cities as Zaranj m Sistan. In 1398, when 
Timur was more than sixty years of age, Eanshta tells us 
that, “mfoimed of the commotions and civil wars of 
India,” he “began his expedition into that country,” and 
on 12th September “ai rived on the banks of the Indus ” 
His passage of the river and upward march along the 
left bank, the reinforcement he provided for his grandson 
Pir Mohammed (who was invested in Mult&n), the capture 
of towns or villages accompanied, it might be, with de- 
struction of the houses and the massacre of the inhabitants, 
the battle before Delhi and the easy victory, the triumphal 
entry into the doomed city, with its outcome of horrors, — 
all these circumstances belong to the annals of India. In 
April 1399, some three months after quitting the capital 
of Mahmfid Tughlak, Timtir was back m his own capital 
beyond the Oxus It need scarcely he added that an im- 
mense quantity of spoil was conveyed away According 
to CJlavijo, ninety captured elephants were employed merely 
to carry stones from certain quarries to enable the conqueror 
to erect a mosque at Samarkand The war with the Turks 
which succeeded the return from India was rendered notable 
by the capture of Baghdad, Aleppo, and Damascus, and 
especially by the defeat and imprisonment of Sultan 
Bayazid. This was Tmnir’s last campaign Another was 
projected against China, hut the old warrior was attacked 
by fever and ague when encamped on the further side of 
the Sihon (Syr-Daria) and died at Atr&r (Otrar) on the 
17th February 1405 Markham, in his introduction to- 
the narrative of Clavijo’s embassy, states that his body 
“was embalmed with musk and rose water, wrapped in 
linen, laid m an ebony coffin, and sent to Samarkand, where 
it was buried.” Timur had carried his victorious arms on 
one side from the Irtish and the Volga to the Persian Gulf 
and on the other from the Hellespont to the Ganges 
Timur’s generally recognized biographers aie — 'All Yazdi, 
commonly called Sharifu ’d-Din, author of the Peisian Zafcir- 
nama, translated by Petis de la Cioix in 1722, and from French 
into English by J Darby m the following year , and Ahmed ibn 
Mobammed ibn Abdallab, al Dimasbki, al 'A] mi, commonly called 
Ibn 'Aiabshah, antbor of the Arabic Ajaibio 5 1 MahhlnTcdt, trans- 
lated by the Dutch Orientalist Golius m 1636 In the work of 
the former, as Sir William Jones remarks, “the Taitaiian conqueror 
is represented as a liberal, benevolent, and illustrious prince " , m 
that of the latter he is “deformed and impious, of a low birth and 
detestable principles ” But tbe favourable account was written- 
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urulei the personal supei \ iMon of TimmN gianfison, Iliraluin, vhile 
the other was the production of ins direct enemy Few indeed, it 
anv, original annals of tins class are vntten otherwise than to 
older, under patronage, 01 to sene a purpose to which tiuth is 
‘■eeondaiy. Among less reputed biographies or materials for hio- 
maplyy mav be mentionnl a second Zafat nama, by Maulana 
Xizamu ’d-i)m Shanab Uhaz im (Nizam Shami), stated to be “ the 
eailiest known luMoiv of Timur, and the only one written in his 
ldetime ’ ; and vol 1 of the Mcdla'ids-Sa'dain — a choice Persian 
.MS work of 1495— introduced to Onentalists m Europe by Ham- 
mer, Jalnbueher, Dorn, and (notablv) Quatiemere There are also 
the J kuious {McdTnzdt) and Institutes ( Tuzulat), of which an 
important section is styled Designs and Enterprises ( Tadbirat ica 
Kangashaha) Upon the genuineness of these doubt has been 
thrown The eucumstance of their alleged discovery and presenta- 
tion to Shah Jahan in 1637 was of itself open to suspicion 
Alhazen, quoted by Purchas in Ins quaint notice of Timur, and 
referred to by Sir John Malcolm, can haidly be accepted as a sell- 
out authority His assumed memoir was pi mted for English readers 
m 159/ by William Ponsonby under the title of a Sistoi ic of the 
Qi eat Emperor Tame t Ian, drawn ftOi/i the ancient Monuments by 
Messire Jean du Bee, Abbot of Mortimer ; and another version of 
the same book is to be found m the Histou e die Grand Tamerlan, 
by De Samctyon, published at Amsteidam m 1678 But, although 
the existence' of this Alliazen of Jean de Bee has been believed by 
many, the more trastwoithy critics consider the histoiy and histo- 
rian to be equally fictitious. 

Reference may be made to two more sources of information 
1 1) Supposed likenesses of Timui are to be found in books and in 
the splendid collection of Oriental manuscripts and drawings m the 
British Museum One contained in the Shah Jahan Mama — a 
gorgeous specimen of illuminated Persian manuscript and exquisite 
ealigraphy — represents a most ordinary, middle-aged Oriental, 
with narrow black whisker fringing the cheek and meeting the 
tip of the chin in a scanty, pointed beard , a thin moustache 
sweeps in a semicircle from above the upper lip , the eyebrow over 
the almond-shaped eye is marked but not bushy But it were 
vam to seek for an expression of genius in. the countenance 
Another portrait is included in a set of sketches by native artists, 
some of which, taken probably from life, show great care and 
cleverness Timur is here displayed as a stoutish, long -bodied 
man, below the middle-height, m age and feature not unlike the 
fiisfe portrait, but with thicker and more straggling hair, and dis- 
tiuctei, though not more agieeable character m the facial expres- 
sion, yet not a sign of povei. genius, or any elements of grandeur 
or celebrity The uncomfortable figure m the Bodleian Library 
does not give much help. Sir John Malcolm has been at some 
pains to invent his portrait of Timur with individuality But an 
analysis of his results leaves the reader m more peiplexity than 
satisfaction at the kind of information imparted, and he reveits 
insensibly to the sources from which, his instructor has himself 
been instructed. (2) As regards plays, in Marlowe’s Tamburlai/ic 
Timur is described as tall of stature, straightly fashioned, large of 
limb, baling joints strongly knit, long and smewy anus, a bieadth 
of shoulders to "bear old Atlas’s burden,” pale of complexion, and 
with “amber hair wrapp'd m curls ” The outline of this de- 
scription might be from Sharifu VL-Dfn, while the colours are the 
poet’s own A Latin memoir of Tamerlane by Peiondnms, printed 
in 1600, entitled Magni Tamerlanis Scytkaium Imperatoris Vita, 
describes Timur as tall and bearded, bioad-chested and bioad- 
shouldered, well-built but lame, of a fierce countenance, and with 
receding eyes, which express cruelty and strike teiror into the 
lookets-on. But Jean du Bee’s account of Timur’s appeaiance is 
.quite different Now Tcrniburlaine was written in 1586 The fiist 
English translation of Jean du Bee is dated in 159-5, the Life by 
Perondmus m 1600, and Petis de la Croix did not introduce 
Sharifu ’d-Din or 'All Yazdf to European readers till 1722 The 
diamatist must have heard of Timur m other quartern, equally 
reliable it may be wnth those available in the present stage of 
•Oriental i eseareh. At the beginning of the 18th century Timui 
was represented m Rowe’s Tamerlane as a model of valour and 
virtue The plot, however, has little to do with history, and is 
improbable and void of interest By Matthew Gregory Lewis 
again “Timour” is depicted as the conventional tyrant of a 
gorgeous melodrama, slaying, burning, slaughtering, and commit- 
ting every possible atrocity until checked by violent death and a 
poetical climax 

Apart from modern European savants and historians, and the 
more strictly Oriental clnomcleis who have written in Persian, 
Turkish, or Arabic, the following authorities maybe cited — Laonicus 
Chaleondylas, Joannes Lennelavius, Joaehimus Cameranus, Petius 
Perondmus, Lazaio Soianzo, Simon Mairlus, Matthew Michiovras 
A score or so of other names are given by Samuel Pwrchas See 
also Clements Markham’s Clavijo, m the Hakluyt Society’s pub- 
lications , White’s edition of Davy’s translation of the Institutes 
(1783) ; Stewart’s translation of the Malfitsdt , Malcolm’s History 
■of Persia , and Trams Boy. Soa , 1885 (F J G- ) 
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TIN (Lat stannum, whence the chemical symbol “ Sn”, 
atomic weight =117 6, 0 — 16), being a component of 
bronze, was - used as a metal thousands of years pnor to 
the dawn of history But it does not follow that pre- 
historic bronzes were made of metallic tin When the un- 
alloyed metal was first introduced cannot be ascertained 
with certainty All we know is that about the 1st century 
the Greek word k aero- I t epos designated, tin, and that tin was 
imported from Cornwall into Italy after, if not before, the 
invasion of Britain by Julius Cmsar From Pliny’s writings 
it appears that the Romans m his time did not realize the 
distinction between tm and lead • the former was called 
plumbum, album, or canchdum to distinguish it from plum- 
bum nigi um (lead proper). The word stannum, definitely 
assumed its present meaning in the 4th century (H. Kopp) 

Grains of metafile tm occur as a subordinate admixture 
in the gold ores of Siberia, Guiana, and Bolivia Of 
tm mineral compounds (which are not numerous) tinstone, 
SnO„ is the most important, besides it only tm pyrites, 
which, according to Bammelsberg, exists m two varieties, 
FeCu 2 SnS 4 and ZnFeCu 4 Sn 2 S s , need be named here 

Tinstone or Cassitente — This native oxide of tin, Sn0 2 , 
forms very hard quadratic crystals of specific gravity 6 8 
The pure mineral is colourless, and it is very scarce , most 
specimens are brown owing to the presence of ferric or 
manganic oxide. The faces of the crystals exhibit diamond 
lustre There is also another native form, known as “ wood 
tm/’ occurring in roundish masses with a fibrous radiating 
fracture The ore is found m veins or layers within the 
older crystalline rocks and slates. Being much moi e highly 
proof against, the action of water and carbonic acid than 
its matrix, the ore often presents itself m loose crystals as 
part of the sand of rivers (stream tm) The oldest known 
deposit of tinstone is that of Cornwall, where it occurs in 
granite and m the “killas ” (a kind of metamorpkic clayish 
slate), associated with wolframite, apatite, topaz, mica, 
tourmaline, arsenide of iron, and other minerals Cornish 
tm ore is characteristically rich m arsenic Minor Euro- 
pean deposits occur m the Erzgebirge, in Brittany, and m 
Galicia (Spam) A very considerable deposit of pure ore 
(chiefly stream tm) exists m the island of Banca , and in 
Malacca tinstone is found Other relatively abundant 
deposits occur m Bolivia and Peru, and m Queensland 
and New South Wales (lately discovered) 

Metallurgy — In the extraction of tm from tinstone ore 
the first step is to pound the crude ore and wash away the 
lighter gangue with water (see Metallurgy, vol xvi p 
59) The washed ore is “roasted” to burn away the 
arsenic and sulphur and to convert the iron, originally 
present in the heavy and compact form of pyrites or 
arsenide, mto light friable oxide, which is removed by a 
second washing process If much oxide of copper is con- 
tained in the product, it is extracted with dilute sulphuric 
acid, and from the solution is recovered by precipitation 
with metallic iron (see Copter, vol. vi p 347) The puri- 
fied ore, known as “black tm,” goes to the smelting furnace 
During the roasting process the ore must be constantly 
agitated to prevent caking, and to bring the arsemferons, 
&c , parts to the surface To save manual labour, Oxlancl 
and Hoekmg have constructed a mechanical roaster It 
consists of a slanting tube of boiler-iron, coated inside with 
fire-brick The lower end opens into the fire-place , the 
upper communicates with a set of chambers for the con- 
densation of the white arsenic produced The washed 
ore, after being dried on the top of the chamber, is rim 
thence by a funnel into the pipe, which is made to rotate 
about its axis from three to eight times per minute Before 
the ore has travelled far down the arsenic and sulphur 
catch fire, and by the time it reaches the bottom it is fully 
roasted It falls mto a receptacle below the level of the 
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fiie Of the impurities of the ore the wolframite (tungstate 
of iron and manganese) is the most troublesome, because 
on account of its high specific gravity it cannot be washed 
away as gangue To remove it, Oxland fuses the ore with 
a certain proportion of carbonate of soda, which suffices to 
conveit the tungsten into soluble alkaline tungstate, with- 
out pioducmg noteworthy quantities of soluble stannate 
fiom the oxide of tin, the tungstate is easily removed by 
treatment with water 

Smelting — The purified ore is mixed with about one- 
fifth of its weight of anthiacite smalls, the mixture being 
moistened to prevent it from being blown off by the 
di aught, and is then fused on the sole of a reverberatory 
furnace for five or six hours The slag and metal pro- 
duced are then run off and the latter is cast into bais , these 
are m general contaminated with non, arsenic, copper, and 
other impurities To refine them, the bars are heated 
cautiously on an inclined hearth, when relatively puie 
tm runs off, while a skeleton of impure metal remains 
The metal ran off is further purified by poling , i e , by 
stirring it with the branch of a tiee, — the apple tree being 
prefeired tiaditionally. This operation is no doubt in- 
tended to remove the oxygen diffused throughout the metal 
as oxide, part of it perhaps chemically by reduction of the 
oxide to nietalj the lest by conveying the finely diffused 
oxide to the suiface and causing it to unite there with the 
oxide scum After this the metal is allowed to rest for a 
time m the pot at a temperature above its freezing point 
and is then ladled out into ingot fox ms, care being taken 
at each stage to ladle off the top stratum. The original 
top stratum is the purest, and each succeeding lower 
stratum has a greater proportion of impurities , the lowest 
consists laigely of a solid or semi-solid alloy of tin and 
iron 

To test the purity of the metal, the tm-smelter heats the 
bars to a certain tempeiature just below the fusing point, 
and then strikes them with a hammer or lets them fall on 
a stone floor from a given height If the tin is pure it 
splits into a mass of granular strmgs Tm which has 
been thus manipulated and proved incidentally to be veiy 
pure is sold as gram tm A lower quality goes by the 
name of block tm Of the several commercial vaneties 
Banca tm is the purest, it is indeed almost chemically 
pure Next comes English gram tm For the preparation 
of chemically pure tin. two methods are employed (1) 
Commercially pure tm is treated with nitric acid, which 
converts the tm proper into an insoluble hydrate of Sn0 2 , 
while the copper, iron, &c , become nitrates , the oxide is 
washed first with dilute nitric acid, then with water, and 
is lastly dried and reduced by fusion with black flux or 
cyanide of potassium (2) A solution of pure stannous 
chloride m very dilute hydrochloric acid is reduced with 
a galvanic current According to Stolba, beautiful crystals 
of pure tm can be obtained as follows A platinum basin, 
coated over with wax or paraffin outside, except a small 
circle at the very lowest point, is placed on a plate of amal- 
gamated zinc, lying on the bottom of a beaker, and is filled 
with a solution of pure stannous chloride The beaker 
also is cautiously filled with acidulated water up to a point 
beyond the edge of the platinum basin The whole is then 
left to itself, when crystals of tm gradually separate out on 
the bottom of the basin 

Properties of Pure Tm — An ingot of pure tm is pure white (ex- 
cept for a slight tmge of blue) , it exhibits considerable lustre and 
is not subject to tarnishing on exposure to normal air The metal 
is pretty soft and easily flattened out undei the hammer, but almost 
devoid of tenacity That it is elastic, within narrow limits, is proved 
by its clear ring when struck with a hard body under circumstances 
permitting of free vibration The specific gravity of ingot tm is 
7 293 at 13° O (Matthiessen) A tm ingot, though seemingly amor- 
phous, has a ciystallme stiueture, consisting of an aggregate of 
quadratic octahedra , hence the characteristic crackling noise which 
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a bai of tm gives out when being bent This stiuctuie can be 
lendeied visible by supeifieial etching with dilute acid As the 
mmutei eiystals dissolve more quickly than the laiger ones, the 
suiface assumes a frosted appearance (■ mouee metallique), not unlike 
that of a fiozen window-pane m winter time Its ciystallme struc- 
ture must account for the striking fact that the ingot, w lien exposed 
foi a sufficient time to veiy low temperatuies (to —39° C foi 1 1 houis), 
becomes so brittle that it falls into powder under a pestle oi 
hammei , it indeed sometimes durables into powdei spontaneously 
At oidmaiy temperatuies tm pioves fan ly ductile undei the hammer, 
and its ductility seems to meiease as the tempeiatme uses up to 
about 100° C At some temperatuie neai its fusing point it be- 
comes buttle ( ude siqjia), and still moie buttle from -14° C 
dowmwaids This behavioui of the metal may piobably be explained 
by assuming that m any tm ciystalthe coefficient of tlieimic ex- 
pansion has one value in the dnection of the pimcipal axis and 
another m that of eithei of the subsidiaiy axes Fiom 0 ° to 100° the 
two coefficients aie piacticallj identical, below -14° and fiom 
somewheie above 100° C upwaids they assume diffeient values , 
and, as the several crystals aie onented m a law less fashion, this 
must tend to dismtegiate the mass Tin fuses at 232° 7 (Peisoz) , 
at a led heat it begins to volatilize slowly , at 1600° to 1808° C 
(Carnelley and Williams) it boils Tlie hot vapour pioduced com- 
bines with the oxygen of the air into white oxide, Sn0 2 

Industrial Applications — Commeieially pure tm is used (punci- 
pally m Geimany) for the making of phaimaceutical appai atus, 
such as evapoiatmg basins for extracts, infusion pots, stills, &c 
It is also employed for making two vaneties of tm-foi], — one for the 
silvenng of min oi s (see Mirror, vol xvi p 500), the otbei foi 
■wrapping up chocolate, toilet soap, tobacco, &e The minoi foil 
must contam some copper to pi event it fiom being too readily 
amalgamated by the mercuiy For making tm-foil the metal is 
lolled into thin sheets, pieces of which aie beaten out w ith a wooden 
mallet As puie tm does not tamish m the air and is proof against 
acid liquids, such as vinegar, lime juice, &c , it is utilized foi 
culinary and domestic vessels But it is expensive, and tin vessels 
have to be made \ eiy heavy to give them sufficient stability of form , 
hence it is geneially employed meiely as a pioteetmg coating foi 
utensils made essentially of coppei or lion The tinning of a copper 
basm is an easy opeiation The basin, made sciupulously clean, is 
heated over a charcoal fire to beyond the fusing point of tm Molten 
tims then ponied m, a little powdered sal-ammoniac added, and 
the tm spiead over the inside with a bunch of tow The sal- 
ammoniac removes the last unavoidable film of oxide, leaving a 
pmely metallic surface, to which the tm adheres firmly For 
tinning small objects of copper or brass (i e , pms, hooks, &c ) a 
wet- way piocess is followed One pait of eieam of tartar, two of 
alum, and two of common salt aie dissolved m boiling water, and 
the solution is boiled with gianulated metallic tm (or, better, mixed 
with a little stannous chlonde) to pioduce a tm solution , and into 
this the ai tides aie put at a boiling heat In the absence of 
metallic tm there is no visible change , but, as soon as the metal is 
introduced, a galvanic action sets m and the ai tides get coated over 
mth a firmly adhering film of tm Tinning wrought n on is effected 
by nmneision The most impoitant form of the opeiation is mak- 
ing tinned fiom oidmary sheet non (making what is called ‘'sheet 
tm”) The non plates, having been carefully cleaned with sand 
and munatic or sulphune acid, and lastly with watei, are plunged 
into heated tallow to dnve away the watei without oxidation ot 
the metal They aie next steeped m a bath, first of molten fenugm- 
ous, then of pure tm They are then taken out and kept suspended 
m hot tallow to enable the surplus tm to run off The tm of 
the second bath dissolves non giadually and becomes fit for the 
first bath To tm cast-iron articles they must be decarbuietted 
supeifieially by ignition within a bath of feme oxide (powdei ed 
haematite oi snmlai material), then, cleaned with acid, and tinned 
by immersion, as explained above By far the greatei part of the 
tm pioduced metallmgically is used for making tm alloys, the 
majority of which have been tieated of in pieeedmg ai tides , see 
Lead, vol. xiv p 378 , Pewter, vol xvm. p, 725 , Bronze, vol 
iv p 366 , Phosphorus, vol xvm p 817 

Tin Compounds — The most important of these may be arranged 
mto two classes, namely, stannous compounds, SnX 2 , and stannic 
compounds, SnX 4 , where X stands for Cl, Br, -| 0 , &c Stannous 
compounds are, m general at least, characteiistically prone to pass 
mto the stannic form by taking up additional X 2 in the foim of 
oxygen, chlorine, &e 

Stannous Chloride, SnCl a — This can be obtained pure only by 
heating pure tm in a current of pure dry hydio chloric acid gas 
It is a white solid, fusing at 250° C and volatilizing at a red heat 
in mtiogen, a vacuum, or hydrochloric acid, without decomposition 
The vapour density below 700° C corresponds to S 112 CI 4 , above 800° C 
to nearly SnOB (Yon Meyer and Zublm) The chloride readily com- 
bines with water mto an easily soluble ciystallizable hydrate (“tm 
crystals ”) This is made without difficulty by dissolving tm 111 
stiong hydrochloric acid and allowing it to crystallize For its 
industrial preparation FT ollner passes sufficiently hydrated hydro- 
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chloric acid gas over granulated tin contained m stone v.aie bottles 
and evaporates the conctntiated solution produced in tin basins 
ov er granulated tin The basin itself is not attacked Theciystals 
contain one H.,0 accoidmg to Berzelius, while 3Iarignac finds two , 
probublv both" are right The crystals are very soluble in cold 
natci and it the salt is really puie a small proportion of water 
forms a cl< ai solution , but on adding much water most of the salt 
is decomposed, with the formation of a precipitate of oxy-chlonde — 
23n Ch -r- 3H 2 0 = 2HC1 + SmOCL 2H-.0 
According to Michel and Kraft, one litre of cold saturated solution 
of tin crystals weighs 1827 grammes and contains 1333 grammes of 
SuCh The ‘.ame oxy- chloride is produced w hen the moist crystals, 
or then solution, are exposed to the an , by the action of the atiuo- 
e phe ne oxygen 

0 + SSnCl 3 = SniChO + SnCl 4 

Hence all tin crystals as kept in the laboratory give with water 
a turbid solution, which contains stannic in addition to stannous 
chloride The complete conversion of stannous into stannic chlonde 
may be effected by a great many reagents, — for instance, by chlorine 
, bromine, iodine) readily , by mercuric chloride, HgCh, m the heat, 
with precipitation of calomel, HgCl, or metallic mererny , by feme 
chloride m the heat, with formation of ferrous salt, TeCh , by ar- 
semous chloride in strongly liydioeblonc solutions, with precipita- 
tion of chocolate-brown metallic at seme All these reactions are 
available as tests for stannosum or the respective agents __ In opposi- 
tion to stannous cbloiide, even sulphurous aeld (solution) behaves 
as an oxidizing agent If the two reagents are mixed, a precipitate 
of yellow stannic'' sulphide is produced By first intention 

SOJEh + 3Sn n CL= S8n IV Cl,0 + H 2 S 
The stannic oxy-chlonde readily exchanges its O for Cl 2 at the ex- 
pense of the liydrochlonc acid, “which is always present, and the 
H 2 S decomposes one-half of a molecule of SnCl 4 with formation of 
Sirs' >. A strip of metallic zina when placed in a solution of stan- 
nous cbloiide precipitates the tin in crystals and takes its place m 
the solution. Stannous chloride is largely used m the laboratoiy 
as a reducing agent, in dyeing as a mordant 

Stannous Oxide — This as a hydrate is obtained from a solution of 
stannous chloride by addition of carbonate of soda , it forms a white 
precipitate, which can be washed with air-free water and dried at 
6U°C without much change by oxidation If the hydiate is heated 
m carbonic acid, the black anhydride SnO remains (Otto) Precipi- 
tated stannous hydrate dissolv es readily m caustic potash ley , if 
the solution is evaporated quickly, it suffers decomposition, with 
foi mation of metal and stannate, 

2SnO + KjO = SnOjKoO 4- Sn 

If it is evaporated slowly, anhydrous stannous oxnle crystallizes 
out at a certain stage (Otto) Dry stannous oxide, if touched with 
a glowing body, catches fire and burns into bmoxide, SnO„ Stan- 
nous oxalate when heated by itself in a tube leaves stannous oxide 
(Liebig) 

Stannic chloride, SnCI 4 , is obtained by passing dry chlorine ovei 
granulated tin contained in a retort , the tetraehlonde distils over 
as a heavy liquid, from which the excess of chlorine is easily re- 
moved by shaking with a small quantity of tin filings and re-dis- 
tilling. It is a colourless fuming liquid ot specific gravity 2 269 at 0° 
(Pierre) and 2 234 at 15° C (Gerlaeh), is fluid at — 29° O , and boils 
at 115° 4 0. under 753 1 mm pressure (Pierre) The chloride unites 
energetically with water into crystalline hydrates (ex SnCl 4 ,3H 2 0), 
easily soluble in water It combines readily with alkaline and 
other chlorides into double salts, thus SuCl 4 4- 2KCl=SnCl 8 K 2j 
analogous to the chloro-platmate , another example is the salt 
SnCl/jSfH/h, known industrially as tc pmk salt,” because it is used 
as a mordant to produce a pink colour. The plain chloride solution, 
is similarly used It is usually prepared by dissolving the metal 
in aqua regia. 

Stannic Oxide, Sn0 2 — This, if the term is taken to include the 
hydi afces, exists m a variety of forms (1) Tinstone (see above) is 
pi oof against all acids Its disintegration foi analytical purposes 
can be effected by fusion with caustic alkali m silver, with the 
formation of soluble stannate, oi by fusion with sulphur and eai- 
bonate of soda, with the formation of a soluble thio - stannate, 
SnS 2 +xNa s S (2) A similar oxide is produced by burning tm m 
air at high temperatures or exposing any of the hydrates to a strong 
red heat Such tvn-osh , as it is called, is used for the polishing of 
optical glasses (3) Meta-stannic acid (H 2 0Sn.0 2 , generally written. 
H 10 Sn 6 O ls , to account foi the complicated composition of meta- 
stannates, e.g , the soda salt H a Na 2 Sn 5 0 15 ) is the white hydrate 
produced from the metal by means of mtnc acid It is insoluble 
m water and m mtnc acid and apparently so in hydrochloric acid , 
but if heated with this last for some time it passes into a hydio- 
ehlorate, which, after the acid mother liquor has been decanted off, 
dissolves in water The solution when subjected to distillation 
behaves pretty much like a physical solution of the oxide in hydra- 
chloric acid, while a solution of ortho-stannic acid m hydrochlouc 
acid behaves like a solution of Sn01 4 m water, i e , gives off no 
hydrochloric acid and no precipitate of hydrated Sn0 2 (4) Ortho - 


stannic acid is obtained as a white piecipitate on the addition of 
caibonate of soda or the exact quantity of piecxpitated cai bonate 
of lime to a solution of the chloride This liydiate, SnOjIlbO, is 
readily soluble in acids foimmg stannic salts, and m caustic potash 
and soda, with the foi mation oi oitho-stannates Of these stannate 
of sodium, bTaoSnCL, is produced industrially by heating tin with 
Chill saltpetre - and caustic soda, oi by fusing very finely powdered 
tinstone with caustic soda m non vessels A solution of the puie 
salt yields fine prisms of the composition Na^SnOa + lOHoO. which 
effioiesce m the air. The salt is much used as a moxdant m dyeing 
and calico punting Alkaline and other staunates when tieated 
with aqueous hydiofluouc acid are converted into flu o -staunates 
(eg, KjSnO, into K 2 SnF G ), which are closely analogous to, and lso- 
inorphous with, fluo -silicates 

Sulphides — If tm is heated with sulphur the two unite veiy 
leadily into stannous sulphide, SnS, a lead-grey mass, which under 
the circumstances refuses to take up moie sulphur But, if a 
mixture of tm (or, better, tm amalgam), sulphur, and sal-ammoniac 
in proper proportions te Seated* stajmio sulphide, SdS^, is pioduced 
in the beautiful form of am uvi musiium (mosaic gold), — a solid 
consisting of gohlett yellow, metallic lustrous scales It is used 
chiefly as a yellow “bionze” foi plaster-of-Pans statuettes, kc 

Analysis — Tm compounds when heated on charcoal with car- 
bonate of soda m the leducmg blowpipe flame yield metal and a 
scanty ung of white SnO a The reduction, however, succeeds better 
with cyanide of potassium as a flux Stannous salt solutions yield 
a brown precipitate of SnS with sulphuretted hydrogen, which is 
insoluble m cold dilute acids and m real sulphide of ammonium, 
(IsH 4 )„S , but the yellow, or the colourless reagent on addition of 
sulphur, dissolves the precqntate as SnS 2 salt The solution on 
acidification yields a yellow precipitate of this sulphide Stannic 
salt, SnCl 4 , solutions give a yellow precipitate of SnS 2 with sulphur- 
etted hydiogen, which is insoluble m cold dilute acids hut readily 
soluble m sulphide of ammonium, and is re-precipitated therefrom 
as SnS 2 on acidification Only stannous salts (not stannic) give a 
precipitate of calomel m mercuric chloride solution A mixture of 
stannous and stannic chloride when added to a sufficient quantity 
of solution of chloride of gold, gives an intensely purple piecipitate 
of gold purple (purple of Cassius), — a compound which, although 
known fbr centuries, is to this day little understood chemically 
It behaves on the whole like a compound of Sn 2 0 3 with Au 2 0 
The test is very delicate, although the colour is not m all cases a 
pure purple (W D ) 

TTN A AfOTT, the name given m Guiana to a certain 
bird as stated m 1741 by Barrere (France Equvnoxiale , p. 
138), from whom it was taken and used m a more general 
sense by BufFon (Mist Mat Oiseaux , iv p 503) In 1783 
Latham (Synopsis, h p 724) adopted it as English, and 
in 1790 (Index, li p 633) Latinized it Tmamus, as the 
name of a new and distinct genus The “ Tmamou ” of 
Barrere has "been identified with the “Macucagua” described 
and figured by Marcgrave m 1648, and is the Tmamus 
major of modern authors 1 

BufFon and his successors saw that the Tmamous, though 
passing among the European colonists of South America 
as “ Partridges/ 5 could not he associated with those birds, 
and Latham’s step, above mentioned, was generally ap- 
pioved The genus he had founded was usually placed 
among the Gallvnse, and by many writers was held to be 
allied to the Bustards, which, it must he remembered, were 
then thought to be £t Struthious ” Indeed the likeness of 
the Tmamou’s bill to that of the Ehea (vol xx p 506) 
was remarked in 1811 by Illiger On the other hand 
L’ Hermimer m 1827 saw features m the Tmamou’s sternum 
that m his judgment linked the bird to the Pallidas In 
1830 "Wagler (Nat Syst Amphibien , &c , p 127) placed 
the Tinamous m the same Order as the Ostrich and its 
allies _, and, though he did this on very insufficient grounds, 
his assignment has turned out to be not far from the mark, 
as in 1862 the great affinity of these groups was shown by 
Prof. Parker’s researches, which were afterwards printed 
in the Zoological Transactions (v pp 205-232, 236-238, pis 
xxxix -xli ), and was further substantiated by him m the 
Philosophical Transactions (1866, pp 174-178, pi. xv). 
Shortly after this Prof Huxley m his often- quoted 
paper in the Zoological Proceedings (1867, pp 425, 426) 

1 Brisson and after him Lmaasns confounded tins bird, which they 
had never seen, with the Tkumpeteb (q v, ) 
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was enabled to place tlie whole matter in a clear light, 
urging that the Tinamous formed a very distinct group of 
birds which, though not to be removed from the Carincitee, 
presented so much resemblance to the Ratitse as to indicate 
them to be the bond of union between those two great 
divisions. 1 The group from the resemblance of its palatal 
characters to those of the Emeu (vol. viii. p. 171), Dromseus, 
he called Dromseogncithse, and his decision, if not his name, 
has since been widely accepted. 

The Tinamous thus — by whatever name we call them, Drommo- 
gnathss , Tincimi, or Grypturi — will be seen to be of great importance 
from a taxonomer’s point of view, though in regard, to numbers they 
are comparatively insignificant. In 1873 Messrs. Sclater and Salvin 
in their Nomenclator (pp. 152, 153) recognized nine genera and 
thirty -nine species, since which time about half a dozen other 
species may have been described ; but in 1880 Schlegel (Mus. Pays- 
Bas , viii., Monogr. 41, pp. 1-51) would only admit five genera and 
tliirty-one species— -the latter because it was the number possessed 
by the Leyden museum. They are peculiar to the Neotropical 
Region — four species only finding their way into southern Mexico 
and none beyond. Some of them inhabit forests and others the more 
open country ; but setting aside size (which in this group varies from 
that of a Quail to that of a large common. Fowl) there is an unmis- 
takable uniformity of appearance among them as a whole, so that 
almost anybody having seen one species of the group would always 
recognize another. Yet in minor characters there is considerable 
difference among them ; and first of all the group may be divided 
into two sub-families, the first, Tinaminas, having four toes, and 
the second, Tincvmotidin as, having but three — the latter containing, 
so far as is known, but two genera, Calopesus and Tinamotia, each 
consisting of a single species, while the former, according to Messrs. 
Sclater and Salvin (pit supra), may be separated into seven genera, 
two being Tinaraus and N~othocercus, characterized by the roughness 
of their posterior tarsal scales, the others, Grypturus, Rhynchotus, 
Uothoproctci, NotTmra , and Taoniscus , having smooth legs. 

To tlie ordinary spectator Tinamous have much the 
look of Partridges, but the more attentive observer ■will 



Rufous tinamou (Rhynchotus ru/escens). 


notice that their elongated bill, their small head and 
slender neck, clothed with very short feathers, give them a 
different air. The plumage is generally inconspicuous : 
some tint of brown, ranging from rufous to slaty, and often 
more or less closely barred with a darker shade or black, 
is the usual style of coloration ; but some species are 
characterized by a white throat or a bay breast. The 
wings are short and rounded, and in some forms the 
feathers of the tail, which in all are hidden by their coverts, 
are soft. In bearing and gait the birds show some resem- 
blance to their distant relatives the Ratitae., and Mr 

1 M. Alix also has from an independent investigation of the osteo- 
logy and myology of Nothuru major come to virtually the same con- 
clusion ( Joum . de Zoologie, iii. pp. 169 and 252, pis. viii.-xi.). 
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Bartlett shows ( Proc . Zool. Society, 1868, p. 115, pi. xii.) 
that this is especially seen in the newly-hatched young. 
He also notices the still stronger Batite character, that the 
male takes on himself the duty of incubation. The eggs 
are very remarkable objects, curiously unlike those of other 
birds ; and, as before stated (Birds, vol. iii. p. 775), their 
shell 2 looks as if it were of highly-burnished metal or 
glazed porcelain, presenting also various colours, which 
seem to be constant in the particular species, from pale 
primrose to sage-green or light indigo, or from chocolate- 
brown to pinkish orange. All who have eaten it declare 
the flesh of the Tinamou to have a most delicate taste, as 
it has a most inviting appearance, the pectoral muscles 
being semi-opaque. Of their habits not much has been 
told. Darwin ( 'Journal , chap, iii.) has remarked upon the 
silliness they show in allowing themselves to be taken, and 
this is wholly in accordance with what Prof. Parker ob- 
serves of their brain capacity, and is an additional testi- 
mony to their low morphological rank. At least one 
species of Tinamou has bred not unfrequently in confine- 
ment, and an interesting account of what would have been 
a successful attempt by Mr John Bateman to naturalize 
this species, Rhynchotus ru/escens, in England, at Brightling- 
sea in Essex, appeared in The Field (23d Eeb. 1884 and 12th 
Sept. 1885). The experiment unfortunately failed owing 
to the destruction of the birds by foxes. (a. n.) 

TINDAL, Matthew (1656-1733), one of the ablest and 
most popular of the English deists, the son of a clergyman, 
was born at Beer Ferris, Devonshire, in 1656. He studied 
law at Lincoln College, Oxford, where he came under the 
influence of the High Churchman George Hickes, dean of 
Worcester j and in his twenty-second year he was elected 
fellow of All Souls College, and held his fellowship till 
his death. About 1685 he saw “that upon his High 
Church notions a separation from the Church of Rome 
could not be justified, 33 and accordingly he joined the latter. 
But, discerning the baselessness and absurdity of Rome’s 
claims, he returned to the Church of England at Easter 
1688. In 1694 he published an Essay of Obedience to the 
Supreme Rowers, , in which he justified the Revolution 
against notions of passive obedience and jus divinum ; in 
1697 an Essay on the Power of the Magistrate and the 
Rights , of Mankind in Matters of Religion, an able vindica- 
tion of liberty of conscience, though he allows no right of 
toleration to “atheists 53 ; and in 1698 an essay on The 
Liberty of the Press , a vigorous exposure of the proposal 
to appoint licensers of the press and a powerful plea for 
the free discussion of-religion. The first of his two larger 
works, The Rights of the Christian Church associated against 
the Romish, and all other priests who claim an independent 
power over it, part i., appeared anonymously in 1706 (2d 
ed., 1706 ; 3d, 1707 ; 4th, 1709). The book was regarded 
in its day as an extremely forcible defence of the Erastian 
theory of the supremacy of the state over the church, and 
at once provoked a storm of counter-argument and abuse 
on the part of those who maintained the independent rights 
and authority of the church. The law also was invoked 
against it, and, after several attempts to proscribe the work 
had failed, one against the author, publisher, and printer 
succeeded on 12th December 1707, and another against a 
bookseller for selling a copy the next day. The prosecu- 
tion did not prevent the issue of a fourth edition and gave 
the author the opportunity of issuing A Defence of the 
Rights of the Christian Church, in two parts (2d ed., 1709). 
The book continued to be the subject of denunciation for 
years, and Tindal believed he was charged by Dr Gibson, 
bishop of London, in a Pastoral Letter, with having under- 
mined religion and promoted atheism and infidelity, — a 

2 Herr von N athusius has described its microscopic structure {Joum. 
fikr wissensch, Zoologie, 1871, pp. 330-355). 
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charge to which lie replied in an anonymous tract, An 
Address to the Inhabitants of London and Westminster t a 
second and larger edition of winch appeared m 1730 In 
this tract 1 * * he makes, a valiant detente of the deists and of 
the u^e of reason m religious matters, and anticipates here 
and there his Christianity as Old as the Creation, or the 
Gospel a RrpvUxcation of the Religion of Ratio e, London, 
1730 (2d ed., 1731 , 3d, 1732 , 4th, 1733), which was re- 
garded by fi lends and foes alike as the “Bible * of deism. 
It was really only the first part of the whole work, and the 
second, though written and entrusted m manuscript to a 
friend, never saw the light It was said that Dr Grihson 
prevented its publication The first part made a great 
noise, and the answers to it were numerous, the most able 
being by Dr James Foster <1730), Dr John Conybeare 
(1732), Dr John Leland (1733), and Bishop Butler (1736) 
It was translated into German by J. Lorenz Schmidt 
(1741), and from it dates the influence of English deism 
on German theology It is by this book that Tmdal is 
now chiefly remembered \ but he had probably adopted 
substantially the principles it expounds before he wrote 
Ins essay of 1697. He objected to be called a simple deist, 
and claimed the name of “ Christian deist,” as he held that 
true Christianity is identical with the eternal religion of 
nature He died at Oxford on 16tli August 1733. 

The religious system expounded m Tindal’s Oh/ istuznity as Old 
as the C 'nation, unlike the earlier system of Lord Herbeitof Cher- 
itury, lv as based on. the empirical principles of Locke’s philosophy 
It assumed the traditional deist ic antitheses of external and in- 
ternal, positive and natural, revelations and religions, and perpetu- 
ated at the same tune the prevalent misconceptions as to the natui© 
of religion and revelation. The system was, moreover, worked out 
bj the purely a prion method, with all but a total disregard or the 
iaets of religious history It starts from the tremendous assump- 
tions that tiue religion must, both from the nature of God and the 
uatuie ol tilings, be eternal, universal, simple, and perfect , it main- 
tains that tins religion can consist of nothing but the simple and 
universal duties towards God and man, the first consisting in the 
fulfilment of the second, — in other avoids, the practice of morality. 
The author’s moral system is somewhat confused and inconsistent, 
but is essentially utilitanan Fi am such principles it follows neces- 
sarily that the true revealed religion can be nothing more nor less 
than a repubheation of the religion of nature or reason, and that, 
if Christianity is the perfect religion, it can only be that repubhea- 
tion, and must be as old as the eieatLon The special mission of 
(Jhristiamty, therefore, was simply to deliver men from the super- 
stition which had m course of time got mixed up with the religion 
of nature True Christianity consequently must be a perfectly 
{t leasonable ser\ ice", arbitrary and positive precepts can form no 
true pait of it ; revelation and reason can never disagree , reason 
must be supreme, and the Scriptuies as well as all religious doc- 
trines must submit to its tests , and only such writings can be ie- 
i^arded as Divine Scripture wlneh tend to the honour of God and 
the good of man Thus tested, much m the Old and the New 
Testaments must be rejected as defective m morality or erroneous 
m fact and principle The strength of Tm dal's position was the 
underlying conviction of the essential harmony between man’s le- 
ligious and rational nature, and consequently of the rationality 
of Christianity. Its weakness was that, like the whole religious 
philosophy of the time, it was founded on a total misconception, of 
the nature of Tehgion and of revelation, and on as complete a disre- 
gard of the course of man’s religious development weak; points 
m it were ably exposed "by Fostei, Conybeare, Butler, and others , 
but its radical enors needed for their complete exposuie the highei 
conceptions of religion and religious history which were originated 
by Lessing, Schleiermaeher, and Hegel 
See Lelaxul, View of the Principal Deistical Writers (London, 1708), Leelxler, 
Gesihickte tie* EnglisoKen. Eeismus (Stuttgart, 1841), Theological Review, November 
1S04, Hunt, Redgious Thought in- England from, the Reformation to the End, of 
Last Century (London, 1870 73) , Leslie Stephen, iZistcry of English Thought in 
the Eighteenth Century (London, 1876-SO) , A. S Farrar, Bampton Lecture (1862), 

lent, iv 

TINGHAE. See Chdsan 

TINNB, Alexandrine (1839-1869), African traveller, 
horn at The Hague on 17th October 1839, was the daughter 
of an English merchant and his wife, Baroness van Steen- 
gracht-Capellen Her father died when she was five years j 

1 A Second Address to the Inhabitants, &c , with replies to some of 

the critics of that hook, bears the same date, 1730, though some of the 

works it lefers to appeared m 1731 


old, leaving her the richest heiress m the Netherlands. 
After tiavellmg m Norway, Italy, and the East, and visit- 
ing Egypt, when she ascended the Nile to near the equator. 
Mademoiselle Tinne left Europe again m 1801 for a pro- 
longed sojourn m the Nile regions Accompanied by her 
mother and her aunt, she set out from Cairo on 9th Janu- 
ary 1S62 After a short stay at Khaitoum, the party 
ascended the White Nile as far as Gondokoro and explored 
a pait of the Sobat, returning to Khartoum m Novembei. 
Baron von Heuglrn and Dr Bteudner having meantime 
joined the ladies at Ivhai toum, the whole paity set out in 
Februaiy 1S63 to explore the Bahr-el-Ghazal The limit 
of navigation at the Bahr-el-Homr was reached on 10th 
March From Lake Bek a journey was made overland, 
across the Balir Jur and south-west by the Bahr Kosango, 
to Jebel Kosango, on the borders of the Nxani-Niam 
country During the journey all the travellers suffered 
severely. Steudner died m April and Madame Tinne in 
June, and after many fatigues and dangers the remainder 
of the party leached Khaitoum m July 1864 Made- 
moiselle Tinne returned to Cairo by Berber and Snakim 
The geographical and scientific results of the expedition, 
largely into a new country, were highly important, as will 
be seen m Heuglm’s narrative in Petermann 7 s Mittheihmgem 
(Erg -lift, Nov. 15, 1865), and m his own Travels m the 
Region, of the White JYzle (1869) At Cairo Mademoiselle 
Tinne lived in somewhat Oriental style during the next 
four years, visiting Algeria, Tunis, and other parts of the 
Mediterranean. In January 1869 she started from Tnpolis 
with a caravan, intending to proceed to Lake Tchad, and 
thence by Wadai, Darfur, and Kordofan to the Upper 
Nile In July, however, on the route from Murzuk to 
Rhat, she was murdered by her escort. 

Besides the references already given, see Jolm A Tmne’s Gteogia- 
phtccil Rates of an Expedition in Central Aft tea by thi ee Dutch 
Ladies , Liverpool, 1864. 

TINNEVELLI, or Tinavelly, a district of British 
India, m the Madras presidency, lying between 8° 9' and 
9° 55' N lat and 77* 16' and 78° 27' E long It has an 
area of 5381 square miles, and a coast-lme of nearly 100 
miles Madura district bounds it on the N and N E , on 
the S and S E the Gulf of Manner, and on the W the 
southern Ghats. Tmnevelli is a large plain, with an aver- 
age elevation of 200 feet, sloping to the east with slight 
undulations. Along the western boundary the mountains 
rise to 4000 feet; but they send out no spurs into the 
district, nor are there any isolated hills The district is 
watered by numerous short streams, the principal being 
the T&mbraparni (length 80 miles) In the north the 
scenery is unattractive and the soil poor, in the south 
red sandy soil prevails, in which little save the Palmyra 
palm will grow But along the banks of the rivers are 
race-fields and a variety of trees and crops Many shoals 
occur near the shore, and m the north-east numerous rocks 
and reefs. The hills which divide Tmnevelli from Tra van- 
core are chiefly granite and gneiss , and along the coast 
stretches the broad belt of alluvium common to the whole 
east coast of India, and in it are many salt marshes, divided 
by sand-dunes from the sea Several veins of calc spar 
cross the district from east to west, and the beds of all the 
rivers are more or less encrusted with a deposit of lime 
The distuct contains many ancient and magnificent build- 
ings; but the most interesting antiquities are the large 
sepulchral earthen urns of prehistoric races which, have 
been found at several places, especially along the course of 
the Tdmbrapanf, and which contain bones, pottery of all 
sorts, heads and bronze ornaments, iron weapons, imple- 
ments, &c. As the seat of Dravidian civilization Tmnevelli 

possesses more antiquarian interest than any other part 

of Madras The climate is very hot and dry except at 
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the season of the monsoons , the average annual rainfall 
throughout the district is less than 25 inches Tinnevelli 
possesses several roads, but no canals The South Indian 
Railway enters the district five miles north of Ynudupatti 
and runs to Tuticorm (77 miles) , a branch line (18 miles) 
connects this last town with Tinnevelli 

In 1881 the population numbered 1,699,747 (males 825,887, 
females 873,860), of whom 1,468,977 were Hindus, 89,767 Moham- 
medans, and 140,946 Christians Tinnevelli has twelve towns with 
over 10,000 inhabitants each, viz , Tinnevei/li (see below) , Siivil- 
liputur, 18,256 , Palamcotta, 17,964, Tutieonn, 16,281, Hulas e 
Khaiapatnam, 14,972, Sivagin, 13,632, Viravanallur, 12,318, 
Rajapalayam, 12,021, Tenkasi, 11,987, Kayalpatnam, 11,806, 
Kalladakiiichi, 10,936 , and Sivakasi, 10,833 Out of the total 
area of 5381 square miles 1403 are uneultivable waste In 1885-86 
cereals, chiefly rice and spiked millet or Lambu, the staple food of 
the district, occupied 842,741 acres, pulses 192,341, oil seeds 78,127, 
and cotton 206,717 The total aiea of forest is roughly estimated 
at 1500 square miles Tuticonu is the only port of any importance 
The chiei exports are cotton, coffee, jaggery, chillies, &e , sheep, 
horses, cattle, and poultry are also sent to Ceylon There is a eon- 
sideiable inland trade with Travancore The pearl fishery on the 
coast is now unimportant Coastal navigation is dangerous In 
1885-86 the total revenue of the district was £365,744, of -which 
the land-tax yielded £305,850 

The eaily history of Tinnevelli is mixed up with that of Madura 
and Travancore Down to 1781 it is a confused tale of anarchy 
and bloodshed In that year the nawab of Arcot assigned the 
le venues to the East India Company, whose officers then undertook 
the internal administration of affairs. Several risings subsequently 
took place, and in 1801 the whole Carnatic, including Tinnevelli, 
was ceded to the British Tinnevelli is now the most Christian 
district of all India, both Roman Catholic and Protestant 

TINNEVELLI, chief and largest town of the above dis- 
trict, is situated 1|- miles from the left hank of the Tfim- 
braparnl m 8° 43' 47" N lat and 77° 43' 49" E long 
The town was rebuilt about 1560 by Visvan&tha, the 
founder of the N4yakkan dynasty of Madura, who erected 
many temples, &e, among them the great Siva temple. 
Tinnevelli is an active centre of Protestant missions m 
south India In 1881 the population was 23,221 (10,963 
males and 12,258 females) 

TINTORETTO See Robusti 

TIPPERAH, a district of British India, in the Chitta- 
gong division of the lieutenant-governorship of Bengal, 
situated between 23° 0' and 24° 16' N lat and 90° 36' and 
91° 39' E long, with an area of 2491 square miles It 
is bounded on the N by Maimansmh and Sylhet, on the 
S by No&kh&li, on the W by the river Meghna, separating 
it from Maimansmh, Dacca, and B&karganj, and on the E 
by the state of Hill Tipperah The district presents a 
continuous flat and open surface, with the exception of the 
isolated L&lmfii range (100 feet), and is for the most part 
laid out m well-cultivated fields, intersected m all direc- 
tions by rivers and hhals (creeks), which are partially 
affected by the tides. In the lowlands the soil is uni- 
formly light and sandy , but m the higher parts a deep 
alluvial soil alternates with bands of clay and sand The 
principal rivers are the Meghna, which is navigable through- 
out the year for boats of 4 tons burden, and the G-umti, 
D4k4ti&, and Tit4s, which are also navigable for craft of 4 
tons for a considerable portion of their course There are 
many marshes or birds The principal road is the grand 
trunk (63 miles), which traverses the district from east to 
west The wild animals include elephants, tigers, leopards, 
wild boars, jackals, and buffaloes. The climate is mdd, 
agreeable, and healthy. 

The population of the district in 18 81 was 1,519,338 (males 770,893, 
females 748,445), of these Hindus numbered 511,025, Mohammed- 
ans 1,007,740, and Christians 199 There are only two towns 
with more than 10,000 inhabitants each, viz , Comillah (13,372) 
and Brahnianbaria (17,438) Comillah is the chief town of the 
district and is situated on the south bank of the Gumti, in 23° 28' 
N lat. and 91° 14' E long Rice is the staple crop of the district , 
wheat and barley, Indian com and millet, pease, gram, and several 
other pulses are also cultivated, as well as betel-leaf and betel-nut, 
sugar-cane, tobacco, &c The chief exports aie rice, jnte, and betel- 
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nuts , and the principal imports sugar, timber, cotton goods, cocoa- 
nut oil, bamboos, spices, salt, tobacco, &c In 1885-86 the net 
revenue of the district amounted to £181,481, the land-tax contu 
bating £102,866 Tipperah came under the East India Company 
in 1765 , but more than a fifth of its present area w as under the 
immediate mle of the raja of Hill Tippeiah, who paid a tribute of 
ivory and elephants At that time Tipperah formed pait of Jalal- 
ur , but m 1822 it was separated, and since then great changes 
ave been made in its boundaries With the exception of a serious 
raid in 1860 by the ICukis or Lushais, nothing has distuibed the 
peace of the distuct 

TIPPERARY, an inland county of Ireland, m the pro- 
vince of Munster, is bounded N W by Galway, N E by 
King’s county, E by Queen’s County and Kilkenny, S by 
Waterford, and W by Cork, Limerick, Clare, and Galway 
Its greatest length north to south, from the confluence of 
the Little Biosna and the Shannon to the Knockmealdown 
Mountams, is 70 miles, and its greatest bieadth west and 
east 40 The area is 1,061,731 acies, or about 1659 square 
miles 

The surface is extremely varied and picturesque The 
Knockmealdown Mountains on the southern border (2609 
feet) are principally of clay slate formation To the north 
of this range are the picturesque Galtees, composed of 
Silurian strata overlaid by Old Red Sandstone (Galtymore 
3015 feet) To the east, bordering Kilkenny, are the 
Slieveardagh Hills, composed of coalstone shales and sand- 
stones, and near Templemore the Devil’s Bit Mountains, 
with a curious gap on the summit In the north-west there 
is a Silurian and sandstone group (Keeper Hill 2265 feet) 
The greater part of the county is a gently undulating plain, 
belonging to the central Carboniferous limestone plain of 
Ireland From the rich level country the rock of Cashel, 
also composed of limestone, rises with great boldness and 
abruptness Tipperary has only one river, the Suir, which 
has its sornce in the Devil’s Bit Mountains, and flows south- 
wards by Templemore, Thurles, Caher, and Clonmel The 
Nore, which also rises m the Devil’s Bit Mountains, soon 
passes into Queen’s county, and the Shannon forms part 
of the western border A spur of the Leinster coal-field, 
the most important m Ireland, runs into Tipperary, extend- 
ing to Cashel, a distance of 20 miles with an average 
breadth of 5 miles All the measures are represented The 
productive portion of the field is at Killenaule It con- 
sists of a narrow trough ranging m a north-east direction, 
the beds dipping towards the axis at a high angle The 
coal is anthracite and the seams are thin, the workable 
portion being of limited extent In the lower measures 
are marine fossils, and plant impressions are numerous. 
Copper is obtainable at Lackamore and at Hollyford near 
Thurles, but only in small quantities. There is a vein of 
lead at Shallee, and zinc has recently been dug m consider- 
able quantities at Silvermmes on the north side of the 
Keeper Mountams Manganese, malachite, galena, and 
barytes are also obtainable There are slate quarries at 
Killaloe Between Caher and Clonmel are extensive de- 
posits of fine pipe -clay The Mitchelstown stalactite 
: caverns, discovered accidentally in 1833, attract a large 
number of visitors. 

Agnaulture — Tipperary ranks among the best agncultural dis- 
tricts of Ireland The subsoil m the lower grounds is limestone, 
which is overlaid by a rich calcareous loam, capable of yielding the 
finest crops The centre of the county is occupied by the Golden 
Yale, the most fertile district m Ireland, which stretches from 
Cashel to the town of Limerick On the higher districts the soil 
is light and thm, partaking much of the character of the clay slate 
and sands on which it rests Detached portions of the Bog of Allen 
encroach on the north-eastern parts of the county The total num- 
ber of holdings in 1885 was 23,763, of which 14,369 were under 
30 acres m extent, — 4841 between 15 and 30 acres, 4444 between 5 
and 15, 2861 between 1 and 5, and 2228 less than 1 acre Of the 
total area 24 8 per cent was under crops, including meadow and 
clover, 57'9 under grass, 1 fallow, 2 5 plantations, 4 9 hog and 
marsh, 6 4 barren mountain land, and 3 4 water, roads, fences, &e 
The aiea undei corn ciops decreased fiom 85,883 acies m 1876 to 
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73 733 in 1SS5, tlie dertea-e having taken plane since 18S2, the 
aicas ra the pre\ 1011 = yeais having been l.iuaikablj iimfoiiu ^Tlm 
area under wheat decreased from 13,423 aues 111 IS ^2 to 54/4 m 
1^S5 and that of oats from 57,332 to 5<t 196 But the area under 
barlev for which distillation causes a steady demand, lose from 
13 551 acres in 1676 to 17,998 in 1SS3 The aiea unuer green 
crops manifests also a tendency to decrease , the total area in 13 So 
was 5S,S33 acres, 33,042 being under potatoes, 19,190 turnips, 209b 
mangolds and beetroot, and 4499 other green crops The area 
under meadow and clover has been steadily increasing, being 114,149 
m 1876 and 127,475 in 1SS5 The total number ot horses m l&So 
was 27,363, of which 17,173 were used for agriculture , the number 
of cattle 254, 4SS, of winch 30,508 were milch cows, the manufac- 
ture of butter occupying considerable attention , of sheep 203,798, 
pms 80,475, goats 13,011, and poultry 631,239 According to the 
latest landowners’ Return (1876), the county was divided among 
237*2 proprietors owning 1,042,457 acres of an annual value of 
£676,633, the average value of the land being nearly 13s per acre 
The following possessed upwards of 10,000 acres each — Viscount 
Lismore, 34 945; Loid Dnnalley, 21,081, 6 K S 31 Dawson, 
19,093, Lady Margaret Chartens, 16,617, marquis of Ormonde, 
15 765 , Yiseount Hawarden, 15,272 , IS" Buckley, 13,260 , eail of 
Clonmel, 11,098 ; and A Moore, 10,200 

J lanufactut es — A few persons are employed m mining, but the 
occupation of the inhabitants is chiefly agricultural There are a 
considerable number of meal and flour mills 

Railucnjs — The county is remaikably well supplied with rail- 
ways. A blanch of the Great Southern and Western runs from 
Roscrea to Henagh, whcie it joins a branch of the Limenek and 
Waterford, which m its progress south-eastwards fiom Limerick 
crosses the southern comer of the county by Limerick Junction, 
Tipperary, Caller, and Clonmel The mam line of the Great 
Southern and Western to Cork and Killarney crosses the centre of 
the county by Templemore, Thurles, and Limerick Junction A 
branch of the Limerick and Waterford connects Thurles with 
Clonmel. 

Administration and Population —Tipperary is divided into a 
north and south riding, each consisting of sis baronies For parlia- 
mentary purposes it is separated into four divisions — East, Mid, 
Worth, and South — each returning one membei. It contains 193 
parishes and 3253 town lands It is m the Leinster circuit Assizes 
lor the north riding are held in 27enagh and for the south riding 
m Clonmel Quarter sessions are held at Cashel, Clonmel, Nenagh, 
Roscrea, Thurles, and Tipperary. There are twenty-four petty 
sessions districts and parts of six others. The county is within the 
Cork military district Ecclesiastically it belongs to the dioceses 
of Cashel, Emly, Killaloe, and Lismore Since 1841 the population 
has decreased more than one-half From 435,553 in that year it 
fell to 216,718 m 1871 and to 199,612 in 1S81 The following 
towns m 1SS1 possessed over 4000 inhabitants each, viz — Clonmel 
(partlymWaterford),9B25, Tipperary, 7274 , Carrick-on-Smr (partly 
in, Waterford), 6583 , Kenagb, 5422 , and Thurles, 4850^ The 
number of persons who could read and write was 115,185, who 
could read only, 24,336, the remainder — 60,041 — were unable to 
read or write There were 248 persons who spoke Irish only and 
23,558 able to speak Irish as well as English 

History and Antiquities — Anciently Tipperary was included m 
the territory of the Tuatha De Danann, and afterwards piohably 
of the clan of Degaid Henry II , who landed at Waterford in 
October 1172, received at Cashel the homage of Donald O’Bnen, king 
of Thomond It was made a county by King John in 1210 , in 
1328 Edward III made it a county palatine m favour of the earl 
of Ormonde ; and, though the king shortly afterwards resumed his 
legal prerogative, the county was regranted in 1337 In 1372 the 
grant was confirmed to James, second earl of Ormonde, the lands 
belonging to the chureh retaining, however, a separate jurisdiction, 
— a division which continued till the Restoration. In 1617 James 
I took the county palatine into his own hands. It was, however, 
restored m 1661 to James, twelfth earl and first duke, whose le- 
galities were further made to include the portions of the county 
formerly undei ecclesiastical jurisdiction On the attainder of 
James, second duke, m 1715 the jurisdiction reverted to the crown 
There are two round towers within the county, — one at Roscrea 
and the other on the rock of Cashel Of the old castles there are 
few important examples That built by the first earl of Ormonde 
at Thurles has now disappeared On the rock of Cashel there axe a 
massive guard tower and some remains of the ancient wall The 
stronghold of CaheT, now occupied as a barrack, is still m good pre- 
sei vation. At Roscrea one of the toweis of the castle built by King 
John still remains, and the stronghold of the Ormondes, erected m 
the reign of Henry VIII , forms the dep6t attached to the barracks. 
The ecclesiastical rums on the lock of Cashel are among the most 
remarkable in Ireland They consist of a cathedral m the Pointed 
style of the 13th century, partly destroyed by fire m 1495 , a curi- 
ous Saxon chapel, ascribed to Cormac MacCullinan, aichbishop of 
Cashel (b 831), the bishop’s palace , the “vicar’s choral-house,” — 
all on the summit of the rock , and Hore abbey at its foot, founded 


for Benedictines m 1272 The abbey of Holy Cro=s vas founded 
in 11S2 for Cistercian monks, and is one ot the finest monastic 
mins ra Ii eland The relic of the tiue cioss, fiom winch the abbey 
takes its name, is m possession ot the Catholie hierarchy of the 
district. The other puncipal ecclesiastical nuns aie the priory of 
Athassel, founded foi Augustmian monks about 1200 , Fethard 
abbev, founded m the 14th century, now used as a chapel , the 
gable and porch of the abbey of Rosciea, founded by St Cionan m 
the 7th centra y , and a portion of the Franciscan fnary founded 
in the same town in 1490 

TIPPERARY, a market town in the above county, is 
beautifully situated near tbe base of the Slieve-na-muck 
or Tipperary Hills, a branch of the Galtee range, on the 
Waterford and Limerick Railway, 3 miles south-east of 
Limerick junction and 110 south-west of Dublin It con- 
tains a handsome Piotestant church, a Catholic chapel, an 
endowed grammar-school, a town-hall, and a new com and 
butter market Owing to its situation m the centre of a 
fine agricultural district, it enjoys considerable prosperity, 
and its butter market ranks next to that of Cork The 
town is of gieat antiquity, but first acquired importance 
by the erection of a castle by King John, of which there 
are now no remains A monastery founded for Augustm- 
mng by Henry HI , which has also disappeared, gave a 
second impulse to its growth Formerly it was a corpora- 
tion from a grant made m 1310 by Edward II , but is now 
governed by commissioners under provision of the Town 
Improvement Act of 1854. The population m 1871 was 
6638, and in 1881 it was 7274. 

TIPPOO SAHIB (1749-1799), sultan of Mysore, was 
the son of Hyder All {q v ), and was born m 1749 He 
received a careful Mohammedan education, and was in- 
structed m military tactics by the French officers m the 
employment of his father In 1767 in the invasion of 
the Carnatic he commanded a corps of cavalry, and he 
subsequently distinguished himself in the Mahratta War 
of 1775-79. On the outbreak of the first Mysore Wai m 
1780 he was put at the head of a large body of troops, 
with which he achieved several successes , m particular he 
entirely defeated Brathwaite on the banks of the Colernn 
m February 1782 He succeeded his father m December 
1782, and m 1784 concluded a treaty of peace with the 
English In the same year he assumed the title of sultan 
In 1787-88 he subjugated the Nairs of Malabar, and in 
1789 provoked English, invasion by ravaging the territories 
of the rajah of Travancore. When the English entered 
Mysore m 1790, he retaliated by a counter-invasion, but 
he was ultimately compelled by Cornwallis’s victory at 
Arikera, near Sermgapatam, to purchase peace by the 
cession of the half of his dominions (16th March 1792) 
The English having deemed it necessary to renew hostilities 
in March 1799, he was m less than two months shut np 
m Sermgapatam and accidentally killed during the siege 
(4th May 1799). See Lydia, vol. xii. pp 803-4 

TIPTON, a town of England, m Staffordshire, is situated 
in the valley of the Stour, on the London and North- 
Western Railway, 4J miles south-east of Wolverhampton 
and 121 north-west of London It is built m a somewhat 
scattered and irregular manner, with coal-pits and iron 
and other works interspersed Branches of the Birming- 
ham Canal supply it with water communication It de- 
pends chiefly on its iron manufactures, especially of a 
heavy kind, and has numerous large furnaces and rolling- 
mills Its principal goods are rails, engine-boilers, tubes, 
fendeis, and fire-irons It also possesses works for making 
iron bridges and stations, cement-works, brick-works, and 
maltings There are no public buildings of importance 
Tipton has six churches The parish church is of very 
ancient date, and its registers go hack to the year 1513 
Formerly the town was sometimes called Tibbmgton. 
It is under the government of a local hoard formed m 
1866 The population of the urban sanitary district 
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(area, 2697 acres) in 1871 was 29,445, and m 1881 it 
■was 30,013 

TIRABOSCHI, Girolamo (1731-1794), the first his- 
torian of Italian literature, was born at Bergamo on 18th 
December 1731 He studied at the Jesuit college at Monza, 
entered the older, and was appointed m 1755 professor of 
eloquence m the university of Milan Here he produced 
(1766-68) Vetera Humxhatot am Momnaenta (3 vols ), a his- 
tory of the extinct order of the Umiliati, winch gave him 
at once a distinguished place m literature Nominated 
m 1770 librarian to Francis HI , duke of Modena, he turned 
to account the copious materials there accumulated for the 
composition of his Stona della Lettei atura Itahana This 
vast work, in which the progress of Italian hterature from 
the time of the Etruscans to the end of the 17th century 
is traced m detail, occupied eleven assiduous years, 1771- 
82, and the thirteen quarto volumes embodying it appeared 
successively at Modena during that period A second en- 
larged edition (16 vols) was issued from 1787 to 1794, 
and was succeeded by many others, besides abridgments 
m German, French, and English Tiraboschi died at 
Modena on 3d June 1794, leaving a high reputation for 
virtue, learning, and piety 

Tnaboscln wrote besides Bibhotcca Modenese (6 vols , 1781-86) ; 
Hotizie cle’ Pitt on, Scultoti, Incisori, cd Architetti Modcncsi (1786), 
Mevioi %a Stoi iche Modenesi (5 vols , 1793-94), and many minor 
woiks He edited the Nuoxo Giomale del Lcttcrati d’ Italia (1773- 
GO), and left matenals foi a work of great research entitled Dizion- 
ano Topografico - Stonco degh Stati JEstcnsi (2 vols 4to, Modena, 
1S24-25) 

TIRESIAS, a famous Theban seer of Greek legend, was 
a son of E veres and Chanclo, and a descendant of Udseus, 
one of the men who had sprung up from the serpent’s 
teeth sown by Cadmus He was blind, for which various 
causes were alleged Some said that the gods had blinded 
him because he had revealed to men what they ought not 
to know Others said that Athene (or Artemis) blinded 
him because he had seen her naked; when his mother 
prayed Athene to restore his sight, the goddess mstead 
purged his ears so that he could understand the speech of 
birds and gave him a staff wherewith to guide his steps. 
Another story was that on Mount Cyllene (ox on Cythserum) 
he saw two snakes coupling ; he killed the female and 
became himself a woman Seven years afterwards he saw 
the same sight, and killing the male became himself a man 
again When Zens and Hera disputed whether more 
pleasure w T as enjoyed by the male or the female sex, they 
referred the question to Tiresias, as he had experience of 
both He decided m favour of the female sex, and Hera 
in her anger blinded him , but Zeus gifted him with long 
life and infallible divination. He lived for seven or, 
according to others, nine generations. In the war of the 
Seven against Thebes he foretold to the Thebans that they 
would be victorious if Menoeceus offered himself in sacrifice. 
In the war of the Epigom he advised the Thebans to flee 
They fled, and he with them , but coming to the Tilphusian 
well he drank of it and died According to others, Tiresias 
was taken prisoner by the victorious Argives and died 
while they were taking him to Delphi The Argives took 
his daughter Manto (or Daphne) prisoner and sent her to 
Apollo at Delphi, where, being as skilled a seer as her 
father, she gave oracles A different version of the legend 
of Tiresias was given by the elegiac poet Sostratus (reported 
by Eustathius on Od , x 492) According to him, Tiresias 
was originally a girl, but had been changed into a boy by 
Apollo at the age of seven ; after undergoing several more 
transformations from one sex to the other, she (for the 
final sex was feminine) was turned into a mouse and her 
lover Arachnus into a weasel Tiresias’s grave was at the 
Tilphusian spring; but there was a cenotaph of him at 
Thebes, where also m later times his “observatory,” or 
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place for watching for omens, was pointed out He had 
an oracle at Oichomenus, but during a plague it became 
silent and remained so in Plutarch’s time According to 
Homer, Tiresias was the only person in the world of the 
dead whom Proserpine allowed to retain intelligence. He 
figured in the great paintings by Polygnotus m the Lesche 
at Delphi The story of his transformation into a woman 
is perhaps to be explained by the custom of medicine-men 
dressing like women, which prevails m Borneo, Patagonia, 
Kadiak (off Alaska), and probably elsewhere 1 

TIRHUT, or Tirhoot, a district of British India, was 
formerly the largest and most populous m Bengal. On 
1st January 1875 it was divided into the two districts of 
Daxbhangah and Muzaffarpur For the latter, see Muzaf- 
farptjr The foimer, with an area of 3335 square miles, 
lies between 25° 30' and 26° 40' N. lat and 85° 34' ancl 
86° 46' E long, and is bounded on tbe N by Nepal, on 
the E by Bhdgalpur, on the S by Monghyr, and on the 
W by Muzaffarpur The population of Darbhangah in 
1881 was 2,633,447 (males 1,295,788, females 1,337,659), 
of these Hindus numbered 2,323,979, Mohammedans 
308,985, and Christians 325. Its chief towns are Dar- 
bhangah, the capital, with 65,955 inhabitants, Madhu- 
bani, 11,911; and Rusera, 11,578 The total revenue of 
Darbhangah district m 1885-86 amounted to <£157,037, of 
which the land revenue yielded £80,442 

The alluvial tiact of country formerly known as Tnhut is vaned 
by undulations, with gloves, oichaids, and woods The pnncipal 
livers are the Ganges, Gandak, Baghmati, Tiljuga, and Kaiai, which 
aie rarely navigable, except during the rainy season, when they aie 
mostly rapid and dangerous Tnhut produces all soits of crops, 
lice being the principal , others are wheat, barley, maize, oil-seeds, 
&c , opium and tobacco aie laigely grown for expoit The chief 
industries include the manufacture of mdigo, saltpetie, coarse cloth, 
potteiy, and mats. The Tnhut State Railway urns from Mokameh 
on the left bank of the Ganges through Darbhangah and Muzaf- 
farpur distncts north-west into Champaian district as far as Bettia 
A ferry over the Ganges at Mokameh connects it with the East 
Indian Railway. Theie are two branches, one extending from 
Muzaffaipur south-west to Hajipur (to be connected with the Bengal 
and North-Western Railway at Sonapur by a budge over the Gan- 
dak), the other (226 miles open foi traffic in March 1886) from 
Samastipur via Darbhangah to Janjarpur, fiom which it mil ex- 
tend eastwards to Partabganj, a mart upon the Kosi river near the 
Nepal frontier 

TIRLEMONT (Elem. Thienen), a town of Belgium, in 
the province of Brabant, 29J- miles by rail to the east of 
Brussels, on the Great Geete. The old walls, dismantled 
since 1804, are nearly 6 miles m circuit, but enclose a 
large extent of arable and garden ground. The streets 
are regular, and there are some spacious squares , the 
market-place contains the town-hall, recently restored, and 
the church of Notre Dame du Lac, founded m 1298, en- 
larged m the 15th century, but still unfinished. The 
church of St Germain dates partly from the 9 th century 
The industries of the place include the making of steam- 
engines, brewing, distilling, soap -making, tanning, ancl 
various woollen and cotton manufactures The population 
m 1876 was 13,296. 

Tirlemont was once a much largei and more flourish mg town 
than it now is , it has suffered much m war and was taken by the 
French m 1635, by Marlborough m 1705, and again by the French 
m 1793 John Bolland, the famous editor of the Acta Sanctorum , 
was bom here in 1596 

TIRYNS, the Tlpws ret^eo-cra of Homer (II., ii. 559), 
was a small Peloponnesian city, m the prehistoric period 
of the Achasan race, long before the Dorian immigration. 
It stood on a small rock in the marshy plain of Argolis, 
about 3 miles from the sea, and was fabled to bave 

1 On this custom see Journals of James Brooke of Sarawak, n p 
65 sq , H Low, Sarawak, p 175 sq , Perelaer, Ethnogr Beschngvmg 
der Dagaks, p. 32 sq. , Carl Bock, Read Hunters of Borneo , p, 222 n , 
Falkner, Description of Patagonia, p 117 , Trans Ethnolog. Soc 
Bond, new senes, vu p 323; Holmberg, “Ethnogr Skizzen, ” in 
Acta Soc. Scient Fennicee, iv. p. 400 sq 
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been founded bv King Proetus, the brother of Acnsius, 
who was succeeded by the hero Perseus. It was the scene 
of the early life of Heracles, who is hence called Tiryn- 
thius. The massive walls -were said to have been the 
work of Cyclopean masons. Its period of greatest splen- 
clour was during tlie lltli and lOtli centuries tvut 

the city contimied to exist till about 46b b.c., when it was 
destroyed through the jealousy of the inhabitants of the 
neighbouring Argos, t who had not assisted in the final de- 
feat of the Persians at Platoea. 2 

Excavations made in 1SS4-S5 by Schliemann and 
Dorpfeld over part of the rock on which Tiryns stood have 
exposed a most interesting building, quite unique as an 
example of a Greek palace of the llth or 10th century 
B.c. , and of special interest from the way in which it closely 
illustrates the Homeric palaces of Alcinous and Odysseus, 
and throws a new light on scenes such as the slaughter of 
the suitors (Od., xxi. and xxii.). 



Pig. 1. — Plan of the palace in the Tipper part of Tiryns. 1. Main gate in the 
outer Trail. 2. Inner gate, approached between massive walls. 3. Main 
propylsaum. 4. Inner propylseum. 5. Court (a Ap) of the men, surrounded 
by a colonnade oh three sides ; the altar to Bens Herceus is by the entrance. 
6. Aidoutra, portico of the men’s megaron, 7. Hpidopeos, inner porch. 8. 
Men’s megaron, with roof supported on fonr columns, and the circular hearth 
in the middle. 0. Bath-room and small 9a\dp.oi. 10, 10. Chambers round 
the great court. 11, 11. Guard chambers by the main propylsenm. 12. 
Passage (Xatifnj) from the main propylsenm to the women’s part. IS, 13. 
Courts of the women. 14. Women’s megaron. 15. Chambers (8a\dfioi) 
in the women’s part. 16. Passage from women’s part to the rock-cut stairs. 
17- Small postern door in the semicircular bastion, approached by flight of 
rock-cut steps. 18, 18. Massive outer wall of city. 19. Inner wall to guard 
the entrance passage. 20. Part of outer wall, with intermediate passage and 
rows of chambers, as shown in fig. 2. 

Tie rock on which. Tiryns is built is of an irregular oval shape, 
about 330 yards long by 112 at the widest part, and is surrounded 


bv a very massive wall, varying f r0 m 30 to 40 feet in thickness 
and averaging when complete about 50 feet in height, measuring 
from its base outside. Inside, the wall was probably not more 
than 10 or 12 feet high above the ground, so the masonry acts as 
a retaining wall to a considerable depth of earth which covers the 
rock (see lig. 2 below). The wall is built of very large hammer- 
dressed blocks, some as much as 10 feet long by 3 feet 3 inches or 
3 feet 6 inches wide, with smaller ones to till up the interstices. 
The whole was bedded, not in mortar, but in clay, which has 
mostly been washed out of the joints ; originally the surface was 
probablv protected with a coating of stucco. The only important 
gateway', which was on the east side, away from the sea, probably 
resembled the “lion gate” at Mycenae. The other entrances are 
mere slits in the wall. One of these and the chief gate are shown 
in fm. 1. Internally the area of the city was divided by cross walls 
iiito°tbree parts at successive levels. The lowest and middle divi- 
sions have not yet been excavated the upper part at the south 
end of the rock was completely exposed in 1884-S5 by Schliemann 
and Dorpfeld, and the almost complete plan of the various struc- 
tures clearly made out. This division contains the palace of the 
ruler of Tiryns, a building which shows careful and skilful con- 
struction, elaborate decoration, and a well-arranged plan, suitable 
to the wants of a wealthy autocratic chief, who lived in a manner 
which partly recalls the luxury of an Oriental king, and also re- 
sembled the feudal state of a mediaeval baron, surrounded by a 
crowd of vassals. lYom the main gate, which was defended by a 
tower, a sti’ong passage led between the outer wall and an inner 
one to an inner gate, thence to a propyleeum or double porch, with 
two wooden columns on each side, 3 adjoining which -were chambers 
for guards. Then came another similar, but smaller propylseum, 
and opposite to that was the entrance to the great court (ctdAp), 
nearly 53 by 70 feet, in which stands the altar to Zeus Herceus, 
with a circular pit beneath it to catch the victims’ blood. This 
court was surrounded by wooden columns supporting a roof, like a 
medieval cloister ; r 
on the south side are 
chambers for attend- 
ants (6a\dfU3t). On 
the north side is the 
great hall (fiiyapov 4 ), 
with an outer portico 
supported by two 
Columns (aX9ov<ra) 
and an inner vesti- 
bule (irp68ofio$) with 
three doors. 5 The 
hall is about 40 by 
30 feet, with a cir- 
cular hearth-stone in 
the centre (iaria or 
icrx^pa). Dour col- 
umns supported the 
roof, the central part 
of which probably 
rose above the rest 
like a mediaeval 

Fro. 2.— Section through the outer 1 wall of the city at 
this there was prob- 20 in A> 0ute * base of wall . B . Inside ^ vel 

ably a door leading of city. C. Intermediate platform for the garrison, 
out to the flat roof D. Chambers opening on to it, with roof formed of 

rnirnd it -nn^ihlv projecting courses of stone In large blocks. E.. Top 

round it possibly of main 1 “ all _ paved wittl clay, level with the inside, 
xne opcrouvprq oi -p. Wooden columns on existing stone bases, form- 
HomeT (Od., xxii. ir»g a porticos or covered walk along the top of the 
i through which wall. G. Outer wall of the colonnade built of brick, 
n oni+nro now missing. H. Probable roof of the colonnade 

one oi the suitois 0 f wood, covered with beaten clay, 
escaped and so got 

arms from the treasury or armoury, which was on an upper floor 
(see Od., xxii. 342 and xxi. 5). On the west side of the hall are a 
number of small chambers (GaXd/xoi) for the unmarried men, and 
a bath-room about 12 by 10 feet, with its floor formed of one great 
slab of stone, sloped so as to drain out at one side through a pipe 
which passes through the wall. The women’s part of the house 
is of equal importance to that of the men, and has its hall and 
two open courts with pillars. It is approached in a very cir- 
cuitous way, 6 either by a passage (Xai ip?j) leading from a side 



1 Homer (11., ii. 559) speaks of the Tirynthians as subject to Argos. 

5 See Diod., iv. 10 ; Faus., ii. 25; and Herod., vi. 83, ix. 28. Schlie- 

mann ( Tiryns , London, 1886) and Mahafiy (in Hermcdhena, Dublin), 
however, deny the truth of this statement, believing that Tiryns ceased 
to exist some centuries earlier, in spite of the strong evidence given by 
the inscription on the bronze column (now in Constantinople), formed 

by three twisted serpents, which once supported the golden tripod 

dedicated to Apollo out of the spoils from Plataea. Tiryns occurs in 
the list of allied states present at that battle j moreover, recent dis- 
coveries have brought to light remains of an important building of 

about 600 b.c. 


3 The arrows in fig. 1 show the way from the city gate to the palace 
court and hall. 

4 The women’s hall is also called the megaron ; see Od., xviii. 198. 

5 The irpSSofios is mentioned by Homer (U . , ix. 473, and Od., iv. 
302) ; but in the palace of Odysseus the aid over a seems to have been the 
only vestibule to the megaron. In several respects the palace of Tiryns 
is more magnificent than that of Odyssens, whose hall was paved with 
clay, not concrete as at Tiryns ; see Od . , xxi. 122, where Telemachus 
dpcfal 8k yacav iva^e, after cutting a trench to fix the row of axes, 

6 The way to the harem in a modern Oriental house is similarly 
made as circuitous as possible, for the sake of privacy. 
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<Ioor in the mam propyl asum or by anothei long passage which 
■winds lotmd the Lack of the men’s hall, and so'Teatls by a long 
flight of steps, cut in the lock, to the little postern door m the 
semicneular bastion The many small rooms m this part of the 
palace mere probably the bediooms of the women and married 
couples of the chiefs family A stancase at 16 led to an upper 
floor, like the xXZ)ua£ v-JjrfKr) of Od xxi 5 The circuit mall round 
the palace is moie strongly constructed than the lest On the 
south side it is built in tmo offsets, forming a level platform for the 
gairison halfmay up In the upper and thinner pait of the mall 
tmo nanom passages at diffeient levels are formed, in its thickness 
They are roofed by projecting courses of stone in laige blocks The 
-wall on the east side has a similar intermediate platform, on to 
mhieh open a senes of small chambers formed in the mass of the 
uppei mall (see fig 2) At the top level the mall mas covered by a 
colonnade of wood pillars resting on circular stone blocks This 
supported a flat roof and mas open to the inside of the city The 
hack of the colonnade mas built of buck, and is nom missing, as 
are all the brick parts of the city, owing to the blacks having been 
only sun-dned 

The methods of construction employed m the Tiryns palace are 
of the highest interest The foundations and about 3 feet of the 
■walls above the giound aie made of large blocks of stone bedded m 
clay , above this the mall mas of bnck, sun-dned, and covered with 
stucco The upper stoiy mas probably of mood. Some of the 
thiesliolds of tlie doors mere massive blocks of stone (X&ivos ov86s) , 
others mere of mood (Spiteos- oii86s ) "Wood mas also used foi all the 
columns, doorposts, and ante (■? rapaardSes), and m some cases the 
malls of the rooms weie lined math -wood, caiefully fixed by dowels, 
the holes for which still exist 1 The doors had pivots of bronze re- 
volving m well- fitted bronze cup-like sockets let into the thresholds 
In the megaron and other looms the floors are of good concrete 
decorated with a simple series of incised lines, coloured blue and 
red The stucco of the internal mall is decorated with hold and 
very effective patterns — birds and scioll-mork of semi-Onental 
style , in many cases the motives are obviously taken from textile 
ornaments, as m the most archaic style of vase painting One 
example of rich and costly decoration remains, — pait of a frieze of 
white alabaster, sculptuied in relief with rosettes and interlacing 
patterns, and studded with jewel-like pieces of blue glass or enamel, 
the Bpiyubs kv&volq of Od vii 87 2 Further excavations in the 
lower parts of the city mill probably hung to light the dwellings 
of the citizens who garnsoned the place The gieat hulk of the 
Tirynthians must have lived m houses outside the citadel, but 
under the shelter of its protection, just as in mediaeval Italy villages 
grew up round the castles of any powerful lord 3 (J H M.) 

TISCHENDORF, 4 Lobegott Friedrich Konstantin 
(1815-1874), an eminent Biblical critic, the son of a 
physician, was born on 18th January 1815 at Lengenfeld, 
near Plauen, in the Saxon Voigtland From the gym- 
nasium at Plauen he passed m 1834 to the university of 
Leipsic, where he was mainly influenced by Winer, and 
began to take special interest in New Testament criticism 
In 1840 he qualified as university lecturer an theology 
with a dissertation on the recensions of the Hew Testa- 
ment text, the main part of which reappeared in the follow- 
ing year in the prolegomena to his first edition of the 
Hew Testament. The importance of these early textual 
studies was that they convinced him of the absolute neces- 
sity of new and exacter collations of MSS , and to this 
work he now gave himself. Above all he desired to go to 
Pome, but lack of help and money compelled him to turn 
first towards Pans, where he remained from October 1840 
till January 1843, busy with the treasures of the great 
library, eking out his scanty means by making collations 
for other scholars, and producing for Didot several editions 
of the Greek Hew Testament, one of them exhibiting the 
form of the text corresponding most closely to the Vulgate 
The great triumph of these laborious months was the de- 
cipherment of the palimpsest Codex Ephraemz Itescriptus, 
of which the Hew Testament part was prmted before he 
left Pans and the Old Testament m 1845 His success 
m dealing with a MS much of which had been illegible 

1 The marks of the wooden, mall linings are specially clear m the 
little bath-room 

2 The genuineness of this line has been questioned, but apparently 
without much reason. 

3 In modern Italian castello means a “ village ” as well asa “ castle ” 

4 In 1869 he became Konstantin von Tischendorf, having been raised 
to a place m the hereditary nobility of Russia 
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to earlier collators brought him into note and gained public 
and private support formoie extended critical expeditions 
Fiom Pans he had paid short visits to Holland (1841) and 
England (1842) In 1843 he visited Italy, and after a 
stay of thirteen months went on to Egypt, Sinai, Palestine, 
and the Levant, returning by Vienna and Munich 5 From 
Sinai he bi ought a great treasure, forty-three leaves of 
what is now known as the Codex Smaiticus (tf) For the 
time he kept the place of discovery a secret, hoping to 
return and piocnre the lest of the book, and the fragments 
were published m 1846 as the Codex Fnderico-Augustanus , 
a name given m honour of the king of Saxony He now 
became professor in Leipsic and married (1845) His 
teaching was apparently not very remarkable, but his 
vacations were often occupied by fruitful critical journeys, 
and in 1853 and 1859 he made a second and a third 
voyage to the East In the last of these, m which he had 
the active aid of the Russian Government, he at length got 
access to the remainder of the precious Smaitic codex, and 
persuaded the monks to present it to the czar, at whose 
cost it was published in 1862. To gam for critical study 
a manuscript in point of age second only to the famous 
Vatican Bible was a sjilendid triumph, but Tischendorf’s 
Eastern journeys were rich enough in other less sensational 
discoveries to deserve the highest joraise. 6 Side by side 
with his industry in collecting and collating MSS , Tischen- 
dorf pursued a constant course of editorial labours, mainly 
on the Hew Testament, until he was broken down by over- 
work m 1873 He died on 7th December 1874 at Leipsic. 

The great edition, of which, the text and apparatus appeared m 
1869 and 1872, 7 was called by himself editio vm , hut this number 
is laised to twenty or twenty-one if mere reprints fiom stereotype 
plates and the minor editions of his great critical texts are included ; 
posthumous prints biing up the total to forty-one Four mam 
recensions of Tischendorfs text may he distinguished, dating l espect- 
lvely from his editions of 1841,1849, 1859 {ed vn ), 1869-72 (ed vim ) 
The edition of 1849 may be regarded as historically the most 
important from the mass of new critical material it used , that of 
1869 is distinguished fiom Tischendorfs other editions by coming 
nearer to the received text , in the eighth edition the testimony ot 
the Smaitic MS received great (probably too great) weight The 
readings of the Vatican MS were given with more exactness and 
certainty than had "been possible m the earlier editions, and the 
editor had also the advantage of using the published labours of 
Tiegelles Whatever judgment may be passed on Tischendorfs 
critical tact and power, the apparatus of this final edition will not 
soon be superseded, and sums up a vast series of most important 
services to Biblical study. 

Much less important was Tischendoif s work on the Greek Old 
Testament His edition of the Roman text, with the variants of 
the Alexandrian MS , the Codex Ephiaemi, and the Fnderico- 
Augustanus, was of service when it appeared in 1850, hut being 
stereotyped was not greatly improved m subsequent issues Its 
imperfections, even within the limited field it coveis, may be judged 
of by the aid of Hestle’s appendix to the sixth issue (1880) Besides 
this may be mentioned editions of the Hew Testament Apocrypha 
{Acts of Apostles, 1851, Gospels, 1853, 2d ed 1876 , Apocalypses, 
1866), and various mmoi writings, m part of an apologetic chaiacter, 
such as Warm wurden unsere Evangehen verf 'asst 2 (1865) and Uaben 
wir den eeTiten Scknfttext der Evangehsten und Apostel ? (1873) 

TISIO, or Tisi, Benvenuto (1481-1559), commonly 
called II Garoealo, a painter of the Ferrarese school 
He was born m 1481 at Garofolo, in the Ferrarese terri- 
tory, and constantly used the gillyflower ( garofalo ) as a 
symbol with which to sign his pictures He took to draw- 
ing in childhood, and was put to study under Domenico 
Panetti (or Laneto), and afterwards at Cremona under his 
maternal uncle, Hiccold Soriam, a painter of credit, who 
died m 1499 ; he also frequented the school of Boccaccio 

5 See his Reuse in den Orient, Leipsic, 1845-46 

6 The MSS brought to Europe on the first two journeys ai e cata- 
logued m the Anecdota Scicra etJProfcuna. (Leipsic, 1855, enlarged 1861) 
See also the Monurruenta Sacra Inedita (Leipsic, 1846), and Nova 
OoUectio of the same (1855-69) The third volume of the Nova Coll 
gives the results of his last Eastern journey 

7 The prolegomena remained unfinished at his death, and are being 
supplied by C R Gregory. 
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Tjoccaccmo Removing to Rome, he stayed fifteen months 
’with Giovanni Baldini, acquiring a solid style of draughts- 
manship, and finallv to Mantua, where he remained two 
rears with Lorenzo Costa He then entered the service of 
the marquis Francesco Gonzaga Afterwards he went to 
Ferrara, and worked there four years, showing diligence 
and delicacy without much severity or elevation of style ; 
Attracted by Raphael’s fame, and invited by a Ferrarese 
gentleman, Gerommo Sagrato. he again removed to Rome, 
and found the great painter \ery amicable , here he stayed 
two years, rendering some assistance m the Vatican frescos 
From Rome family affairs recalled him to Ferrara ; there 
Duke Alphonso I. commissioned him to execute paintings, 
along with the Dossi, in the Villa di Eelnguardo and in 
other palaces. Thus the style of Tisio partakes of the 
Lombard, the Roman, and the Venetian modes He painted 
extensively in Ferrara, both m oil and m fresco, two of his 
principal works bemg the Massacre of the Innocents (151 9), 
in the church of S. Francesco, and the Betrayal of Christ 
( 1 j2d), accounted his masterpiece For the foi mer he made 
clay modek for study and a lay figure, and executed every- 
thing from nature. Both m the Ferrarese territory and m 
Rome his pictures of small dimensions are very numerous 
He continued constantly at work until m 1550 blindness 
overtook him, — an affliction which he bore with patience, 
being a man of pleasant friendly disposition and of devout 
feeling. In the later years of Ins work he painted on all 
feast-days m monasteries for the love of God. He had 
married at the age of forty-eight and died at Ferrara on 
6th (or 16th) September 1559, leaving two children. 

Garofalo combined sacred inventions with some very familiar 
details A certain archaism of style, along with a strong glow of 
colour, suffices to distinguish from the true method of Raphael even 
those pictures in which he most closely resembles the great master, 
and this is sometimes re ry closely He was a friend of Giulio 
Romano, Giorgione, Titian, and Ariosto , m a picture of Paradise 
he painted this poet between St Catherine and St Sebastian In 
youth he was fond of lute-playing and also of fencing He ranks 
as the best of the Ferrarese painters , his leading pupil was Giro- 
lamo Carpi The Adoration of the Magi, m the church of St 
George near Ferrara, and a Peter Martyr, m the Dominican church, 
Ferrara (sometimes assumed to have been done m rivalry of Titian), 
are among his principal works not already mentioned The Palazzo 
Chigi and the Palazzo Borghese contain numerous examples, and 
the London National Gallery four, one of them being a Madonna 
and Christ enthroned, with St Francis and three other saints 

TITANIUM (atomic weight 1 = 48 08, 0 = 16), desig- 
nates m chemistry a relatively rare element, which is cus- 
tomarily classed with the metals, although it comes nearer 
m its character to silicon than to any of the ordinary 
metals Its discovery as an element was due to William 
Gregor, who found in the mineral menacca mte a new earth, 
which was regarded as the oxide of a new metal, menachm 
Independently of Mm Klaproth m 1793 discovered a new 
metal m rutile and ealled it titanium; he subsequently 
found that xt was identical with Gregor’s element The 
latter name was, however, retained. Titanium, although 
pretty widely diffused throughout the mineral kingdom, 
is not found m abundance The commonest titanium 
mineral is rutile (TiO a ) , anatase and brookite, though 
mineralogically different from rutile and each other, are 
forms of the same bmoxide 

Metallic tiiamum is little known In 1822 Wollaston examined 
a specimen of those beautiful copper-like crystals which are occa- 
sionally met with m iron-furnace slags, and declared them to be 
metallic titanium Tins new had currency until 1849, when 
Wohler showed that the crystals are a compound, Ti(NC) 2 + 3Ti 3 If 2 , 
of a cyanide and a nitride of the metal Real titanium was made 
by Wohler and Denlle m 1857 by heating to redness fluo-titanate 
of potassium (see below) m vapour of sodium in an atmospheie of 
dry hydrogen, and extracting the alkaline fluoride formed by water 
The metal thus produced had the appearance of iron as obtained 
by 1h,e reduction of its oxide in. hydrogen When heated in arr, 
it bums brilliantly, with the forma tion of binonde Its most eun- 

1 According to T E Thorpe’s researches, published m 1883 
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ous piopertvis the readiness with winch it unites with nitrogen gas 
into a nitride The exact composition of this nitride is not known , 
but when heated m hydrogen it loses part of its nitrogen as am- 
monia, and becomes Ti 5 N 6 , a metallic-looking yellow solid, and this 
when heated m nitrogen gas passes into higher nitrides, vhuh aie 
again available for the production of ammonia Tessie du Mothay 
in 1872 proposed to utilize these reactions for the production of 
ammonia from atmospliei ic mti ogen Of other titanium compounds 
the most important are those lormed on the type ol TiX 4 , when 
X=CI, Br, or ^O, &c 

The bin oxide T%0 2 exists as i utile One method of pieparing a 
jurer oxide fiom the mineral is to fuse it, very finely powdered, 
with six times its weight of bisulphate of potash m x>latmum, then 
extract the fuse with cold water, and boil the filtered solution for 
a Ion" time Titanic oxide sepaiates out as a white hydiate, which, 
howevei, is generally contaminated with ferric hydrate and often 
•with oxide ot tin, SnOo A better method is Wohler’s. He fuses 
the finely powdered mineral with twice its weight of carbonate of 
potash m a platinum crucible, pounds the fuse, and treats it m a 
platinum basm with aqueous hydiofluonc acid. The alkaline titan - 
ate first produced is eonvei ted into crystalline fluo-titanate, TiF 6 K„, 
which is with difficulty soluble, and is extracted with hot water 
and filtered off. The filtrate, which may he collected in glass 
vessels if an excess of hydrofluoi ic acid has been avoided, deposits 
the greater part of the salt on cooling The aystals aie collected, 
washed, pressed, and reerystallized, whereby the lmpmities are easily 
removed The pure salt is dissolved m hot water and decomposed 
with ammonia to produce a slightly ammomaeal hydiated oxide , 
this, when ignited in platinum, leaves puie Ti0 2 in the form of 
brownish lumps, the specific gravity of which vanes from 3 9 to 
4 25, according to the tempeiature at which it was kept in igniting 
The more intense the heat the denser the product The oxide is 
fusible only in the oxy-hydiogen flame It is insoluble in all acids, 
except m hot concentrated sulphuric, when finely powdeied Sup- 
posing the excess of vitriol to nave been boiled away, the residue, 
after cooling, dissolves in cold watei The solution, if boiled, de- 
posits its titanic oxide as a hydrate called meta-titamc acid, be- 
cause it differs in its properties from ortho-titanic acid, obtained 
by decomposing a solution of the chloride m cold water with alka- 
lies The ortho-body dissolves m cold dilute acids , the meta-body 
does not. If titanic oxide is fused with excess of alkaline caibonate 
it expels C0 2 parts of carbonic acid for TiCq parts of itself The 
salt RDTiO, is decomposed by water with the formation of a solu- 
tion of alkah free of titanium, and a residue of an acid titanate, 
which is insoluble m water but soluble m cold aqueous nnneial 
acids 

The chloride TiCl ^ is obtained as a distillate by heating to dull 
redness an intimate diy mixture of the bmoxide and ignited lamp- 
I black m dry chlonne The reaction may he earned out m a hard 
glass tube For methods of punfication we refer to the handbooks 
of chemistry The pure chloride is a colourless liquid of 1 7604 
specific gravity at 0° 0 , boiling at 136° 4 under 753 3 mm piessure 
(T E Thorpe) It fumes strongly m moist ail. When dropped 
veiy cautiously into cold watei it dissolves into a clear solution, 
which, however, when boiled, deposits most of its oxide in. the 
meta- hydrate form There aie, at least, two lower chlorides of 
titanium, — one of the composition Ti 2 C1 6 and anothei of the com- 
position TiC 1 2 , both solids and both extremely pi one to pass into 
titanic compounds A solution of the tetrachloride m watei, as 
well as of the soluble hydroxide m dilute acid geneially, when kept 
in contact with metallic zinc, is reduced to one of the lower chlorides 
with development of a violet colour With legard to the detection 
of titanium we need not add much to what we have already given 
incidentally Acid solutions of Ti0 2 aie not precipitated by sul- 
phuretted hydrogen , but sulphide of ammonium acts on them as 
if it were ammonia, the H a S being liberated Oxide of titanium 
when fused with miciocosmie salt (r e , NaP0 3 ) m the oxidizing 
flame yields a bead which is yellowish m the heat but colourless 
after cooling In the reducing flame the head becomes violet, more 
readily on the addition of tin , m the piesence of non it becomes 
blood-red Titanic oxides when fused on charcoal, even with cyan- 
ide of potassium, yield no metal 

TITANS, powerful beings of Greek mythology, the 
children of Sky and Earth. According to Hesiod, the male 
Titans were Oceanus, Coeus, Onus, Hyperion, Iapetus, and 
Cronus 3 the female were Thea, Rhea, Themis, Mnemosyne, 
Phoebe, and Tethys, to whom Apollodorus adds Dione 
For the rebellion of the Titans against their father Sky 
(Uranus), the success and reign of Cronus, and the final 
consignment of the Titans to Tartarus by Zeus, see Mytho- 
logy, vol xvii p. 155, and Saturn, vol. xxi. p 320 sq. 

TITHES. It has been explained m Sacrifice (vol. 
xxi. p 133) that among ancient peoples sacrificial gifts 
frequently assume the character of a tribute m kmd, paid 
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to tlie deity m acknowledgment of tlie fruits of the land, 
or the increase of flocks attributed to his blessing At 
first this tubute is not measured or enforced by law the 
gift is a voluntary one, the magnitude of which may be 
fixed by a vow, or influenced by public opinion as to what 
is reasonable, but is not prescribed by any stated authority 
having power to exact what is prescribed In the oldest 
Hebrew legislation sacrificial gifts to Jehovah (firstlings 
and first-fruits) are demanded, hut apart from the consecra- 
tion of the firstlings, which is imperative (Exod mi 29 
sq , xxxiv 19 sq ), the amount is not fixed. In Deutero- 
nomy (xiv 22 sqq ), on the other hand, the tithe or tenth 
of corn, vine, and oil is required m addition to the 
firstlings of the flock and the herd This precept, written 
down m the 7th century b g , is plainly no innovation, 
hut rests on older usage (cp Gen xxvm 22 ♦ Amos iv 4) , 
the new point emphasized is not that tithes must be paid, 
but that they must be consumed at the central, instead of 
a local, sanctuary (Deut xu. 6, 11, xiv 23 sqq.), apparently 
at the great autumn feast or Feast of Tabernacles { qv) x 
Such a tithe is still nothing more than the old offering of 
fix st -fruits (billw Tm) made definite as regards quantity, 
and it was only natural that as time went on there should 
be some fixed standard of the due amount of the armna.l 
sacred tribute 1 2 The establishment of such a standard 
does not necessarily imply that full payment was exacted ; 
in Gen xxvm 22 Jacob vows of his own free will to pay 
tithes, just as the Arabs used to vow the tithe of the in- 
crease of the flock (schol on H&rith, Mooli ,1 69, ed. 
Arnold) The Arab did not always fulfil his vow, and 
there was no force to make him do so. But, however in- 
exactly it may often have been paid, the proportion of 
one part m ten seems to have been accepted m many 
ancient nations as the normal measure of sacred tribute 
paid from the gams of husbandry, trade, or even of war 3 
The tithe, m fact, appears to have been a common form 
of tax upon the produce of land or other revenues, for 
civil as well as for sacred purposes We find it in Greece 
(as at Athens), and m Sicily and Asia, under the Boman 
empire , hut its special home was m the East. It was 
exacted on agricultural products and flocks by Hebrew 
kings (1 Sam viii 15, 17), and on imports by the monarchs 
of Babylon (Aristotle, CEcon , ed Berhn, p 1352b) Aristotle 
gives the tithe on fruits of the soil the first place among 
the revenues of satraps {Ibid , p 1345b), and it still forms 
an important element m the fiscal system of Mohammedan 
states It will be observed that the proportion of one xn 
ten has been applied m the East, and m antiquity generally, 
to imports of very different kinds, and m Mohammedan 
taxation we find the name retained m cases where much 
less than a tenth is actually taken In like manner Aris- 
totle (ut supra) makes Se/car^ a mere synonym of kuc^optov, 
or tax on produce ; the proportion of one to ten, it would 
seem, was so commonly taken m antiquity as the basis of 
ad valorem taxes that any such tax or tribute might he 
called a tithe As regards the sacred tithe of the Hebrews, 
a distinction is drawn in Deuteronomy between the ordi- 
nary annual tithe, which may not have been a full tenth, 
and the “whole” or “full tithe,” paid once in three years 


1 Cp Deut xx vi with 1 Sam l 21 (Sept ), and Jerome on Ezek I 
3 , and see Wellhansen, Prolegomena , p 94 (Eng tr , p 92 sq ) 

2 In Deuteronomy, accordingly, the first-fruits (bikkurlm) are not 
mentioned , the tithe takes their place The word translated first- 
fruits ” m Deut. (reshUh) is a small gift to the priests, a mere "basket- 
ful (xvm 4, xxvi 2 sq) 

3 For instances see Spencer, De Legibus Hebrsearum , lib in , cap 

10, § 1. Among the Semites m paiticnlar note the tithe paid by the 

Carthaginians to the Tyrian Melkarth (Diod , xx 14), and the tithe of 

frankincense paid m Arabia to the god Sabis (Plmy, UN., xu. 32 , 
and comp W E Smith, Prophets of Israel) p 382 sq ). A tithe of 
cattle appears in Lydia (Nic. Damasc , fr 24) 
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(Deut xiv. 28, xxvi 12), which the legislator directs to 
he stored at home, and spent m feeding the poor 

From Amos iv 4 it is sometimes inferred that m the 8th century 
B C the sacrificial tithe, presented at a sanctuary, w as triennial 
But when the prophet, mocking the false zeal of the people, says, 
“Bring your sacrifices every morning and your tithes eveiy thiee 
days” (not “yeais,” as E Y ), he hardly implies more than that 
occasions of saenfiee vere three times as frequent as tithe -day, and 
so alludes to the fact that there were hy old usage thiee annual 
feasts and one annual tithe A triennial sacrificial tithe is incon- 
ceivable when it is remembered that the tithe is only an extension 
of the first-fruits The triennial tithe m Deuteronomy seems to 
be rather an innovation neeessaiy m the mteiests of the poor, when 
saeiifieial feasts were tiansferred to the central sanctuary, and 
ceased to benefit the neighbours of the offerer, who had a piescnp- 
tive claim to be eonsideied on such occasions (comp 1 Sam xxv 8 
sqq , Neh vm 10 , Luke xiv 13) 

The priests of the sanctuaries had of old a share in the 
sacrificial feasts, and among those who are to share m the 
triennial tithe Deuteronomy includes the Levites, i e , the 
priests of the local sanctuaries who had lost their old 
perquisites by the centralization of worship After the 
return, and before the work of Ezra, when Deuteronomy 
was still the law of the new Israel, but the Levites had 
become suboidmate ministers of the temple, and required 
a more regular provision, the “whole tithe ” was naturally 
fixed on for this purpose , but, instead of remaining m the 
hands of the tithe-payers to he doled out m charity, it was 
stored in the temple Such, at least, was the plan pro- 
posed, though from Mai in 8 sqq it appears that it was 
very imperfectly carried out As Malachi speaks m 
Deuteronomic phrase of the “whole tithe,” the payment 
to the Levites was perhaps still only triennial, and, if 
even this was difficult to collect, we may he sme that the 
minor sacrificial tithe had very nearly disappeared The 
indifference complained of m Mai i was m great part due 
to the fundamental changes m the religion of Israel, which 
made private altar gifts and feasts almost meaningless. 
On the other hand, the provision of regular support for 
the priests and Levites, the ministers of the public ritual, 
was now all important, and received special attention 
from Ezra and Nehemiah (ISTeh. x 37 sqq , xui 10 sqq.). 
They effected it by enforcing the new law of the priestly 
code (Mum. xvm 21 sqq ), m which it is formally laid 
down that the tithe is a tribute paid to the Levites, who 
m turn pay a tithe of it to the priests The plain inten- 
tion of the priestly code is to allow the old tithe of 
Deuteronomy to drop ; hut the harmonistic interpretation 
of the later scribes was to the effect that two tithes were to 
be paid every year, and a third tithe, for the poor, on every 
third year (Tob i 7 sq , Jos , Ant , iv 8, § 22) The last 
change m the system was the appropriation of the Levi ti cal 
tithe by the priests, which apparently was effected by John 
Hyrcanus, though a tradition glaringly inconsistent with 
Nehemiah ascribes it to Ezra {Mishnah, “Ma'aser Sh v 
15, “Sota,” ix 10, and Wagenseil’s note) 4 (w e s) 
Tithes vn Law 

Tithes were generally regal ded up to the 17th century as existing 
jure dimno, and as having been payable to the support of the 
chinch ever since the earliest days of Christianity History, as 
Selden showed in his learned and exhaustive treatise (History of 
Tithes, 1618), does not bear out this view 5 In the words of Hallam, 
“the slow and gradual manner m whieh parochial churches became 
independent appears to be of itself a sufficient answer to those who 
ascribe a great antiquity to the universal payment of tithes ” 6 

4 A cattle tithe is demanded m Levit xxvn 32, and spoken of m 
2 Ohron. xxxi 6 It is doubtful if this was ever acknowledged m 
practice See Kuenen, Godsdiensi, n 269 sq , and Wellhausen, qp cit ,v 
1 , § 2 (Eng tr , p 155 sq ), who argue that the passage in Leviticus Is a 
later addition The tendency of the Pharisees was to pay tithe on 
everything, and to make a self-righteous boast of this (Matt xxm 23 , 
Luke xvm. 12) 

0 It was his denial of the divine right of tithes that brought down 
the wrath of the Star Chamber upon the author He was forced to 
retract an opinion too liberal for the tune. See Selden 

6 Hallam, Middle Ages, n 205 
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Ism" before the 8 th century pai m:nt nf tithe? vas enjoined by 
ecclS.ia6.tio.aI miters and by councils of tlie chinch , bat the eailie-t 
authentic example of anything like a law of the state enforcing 
mviiunt appears to occur in the Capitularies of Charlemagne at 
the end of the Sth or beginning of the 9tli century Tithes wee 
bv that enactment to be applied to the maintenance of the bishop 
and eleurv, the poor, 1 * 3 * and the fabric of the church In comse of 
time the ‘principle of payment of tithes tv as extended far beyond 
its original intention Thus they became transfeiable to laymen 
and saleable like ordinary property, in spite of the injunctions of 
the third Late ran council and they became payable out of sources 
of income which were not ongmally tithable. The canon law' con- 
tains numerous and minute provisions on the subject of tithes 
The Ltu itu f » forbade their alienation to lay proprietors denounced 
excommunication against those who refused to pay, and based the 
ri-'ht of the church upon Scriptural precedents - The Decietals 
contained piovisions as to what was and what was not tithable 
property, as to those privileged from payment, as to sale 01 hypo- 
thecation to laymen, as to priority over state taxes, Ac V anon s 
questions which arose later were settled by Boniface VIII the 
council of Trent enjoined due payment of tithes, and excommuni- 
cated those who withheld than 5 

In England the earliest example of legal recognition of tithes i . 
according to Selden, a decree ot a si nod m. #86 6 Other examples 
before tlie Conquest occur m tlie Fcedns ^FJf) edi et Crut/u v til and 
the laws of Atlielstan, Edgar, and Canute 7 8 The tripartite division 
of tithes does not appear to ha\e "been recognized in England by 
any' genuine legal enactment except as what dir Freeman calls * a 
counsel of perfection ” a The earliest mention of tithes m statute 
law proper is m the Statute of Westminster the Second in 1285, 
c 5 of which deals with the patron's w rit de advocatiane dccimamm 
From that date until the present year (1887) there have been a large 
number of Acts dealing with tithes, — the earliest which is still law 
being 2 Hen IY c 4, making it an offence to purchase a bull fi om 
the pope for the discharge of land from tithes The law has only 
attained its present condition by slow degrees, and by the combined 
effect of statutes and judicial decisions The effect of the Tithe 
Commutation Act of 1836 has been to make most of the old law of 
merely historical interest, as in the course of the commutation all 
the questions of law as to prescription, exemptions, &c , would 
have been duly considered by the commissioners before the rent- 
charge was finallv apportioned 

Tithes in English law are of three kinds, — predial, arising imme- 
diately from the soil, as of corn ; mixed, arising from things nourished 
by the soil, as of milk or wool, personal, as of the profits of manual 
occupations or trades The right to the last was considerably re- 
sti icted by' 2 and 3 Edw YI c 13 They are also divided from other 
points of view into ordinary and extraordinary, — the latter being a 
tithe at a heavier rate charged on hop and market gardens, — and 
into great and small, as a rule those which go to the rector and 
vicar respectively In general great tithes are predial, small are 
mixed and personal It is not everything that is tithable , ex- 
emptions are claimable either from the nature of the property or 
the privilege of the owner. Stone, lime, and such other substances 
as are not of annual increase are exempt So are creatures ferse, 
natives Exempt by privilege are the crown by its prerogative, 
and spiritual corporations m accordance with the maxim recognized 
equally by canon and common law, ecctesia dernnas non solmt 
eaelesise Thus a lector pays no tithes to his vicar, ora vicar to 
his rector On the same principle it is a ground of exemption that 
lands were anciently the property of the privileged orders (at the 
time of the dissolution of monasteries, the Cistercians and Hos- 
pitallers) or were lands of the greater monasteries discharged from 
tithe by 31 Hen. Till c 13 Exemption may also be claimed by 
redemption, by substitution of a rent-charge, by a real composition 
(that is, an agreement between the incumbent and the landowner, 
with the consent of the ordinary and patron, for the discharge from 
payment of tithe by means of satisfaction by giving of land or some 
other real recompense), by a modus (that is, a partial discharge 
owing to some customary method of tithing or modus decimandi), 
or by prescription under 2 and 3 'Will IY c 100 Tithes m extra- 
parochial places belonged at common law to the crown, except by 
custom Tithes are incorporeal hereditaments (see Real Estate), 
and may he dealt with like any other real estate of that nature 
Thus they are, if in lay hands, tenements which may be entailed 
or leased, are subject to dower and curtesy, are assets for the pay- 
ment of debts, and are (whether in lay hands or not) within the 
Statute of Limitations. They do not, however, issue ontof the land 
like Tents, but are collateral to it. Accordingly tithes are always 
fieehold, even though they are charged on copyhold lands Tithes 


1 See Dante, Par xu 93, ! ’decimas quse sunt pauverum Dei " 

3 Pt xu 16, 7 3 Bk in 30 4 Ecctrav Gonrn , bk ui 7 

B Sess xxv 12 6 C vm s 2 

7 The grant said, to have been made by iEthelwulf in. 855, to which, the 

general payment of tithes in England has been commonly traced, appears not 

to resit on satisfactory evidence ; see Hallam , Middle Ages, Supplemental 

Notes, p 180 

8 See Bev Moms Fuller m National Review, November 18S6 


are presumed to go to the paison of the parish Tins presumption 
niav be rebutted by proof that some or all the tithes go to the 
near, where the rector is m holy ordeis, or to a lay impiopnatoi 
It is said that about a thud part of the tithes m England is m the 
hands of laymen At one time arbitrary consecration of tithes was 
allowed, — that is, payment to any priest at tlie wall of the tithe- 
pavci This, was forbidden by a decietal epistle of Innocent III , 
about 1200 '‘This epistle deeretall,” says Coke, “bound not the 
subjects of this realm, but the same being just and reasonable they 
allowed the same, and so became led, tense A vestige of the 
aibrtrary consecration peihaps exists in the rarely occurring right 
of the parson of one parish to a portion of the tithes of another 
Tithes aie payable by all persons alike, ivhether members of the 
Church of England or not Special enactments deal with their 
recovery from Roman Catholics and Quakers Up to 1836 tithes 
were paid m kind, unless where any otliei method of payment 
applied m a paitieular case, such as a modus in the nature of a 
pecuniary compensation, or a pecumaiy payment under the terms 
of a public oi private Act, as m the city of London by 37 Hen 
YIII e 12, 22 and 23 Car II c 15, and other Acts Even before 
1836, however, the balk of the tithes had been commuted, but such 
commutation was m ordinary cases good only during the tenure of 
a partieulai incumbency, and did not bind the incumbent’s suc- 
cessors The Act of 1836 merely completed and gave legislative 
sanction to a tendency which had been long on the increase 

The effect of the Tithe Commutation Act, 1836 (6 and 7 Will 
IY c 71, frequently amended since), was to substitute for the 
tithe paid in kind or the fluctuating commuted tithe a rent- 
charge — commonly called the tithe rent-chaige — equivalent to the 
market value from time to time on a septennial average of the 
exact quantities of wheat, barley, and oats winch made up the 
legal tithes by the estimate in 1836 Excepted from the operation 
of the Act are (unless where there is a special provision approved 
by the commissioners) tithes of fish or of fishing, or any peisonal 
tithes other than those of mills, or any mmeial tithes, oi pay- 
ments or rent -charges m lieu of tithes in London and other 
places, resting on the authority of local Acts The Act has not 
been wholly successful in its working By the transfer of estates, 
and by changes in local agricultui e, the old estimates are no 
longer fairly applicable in all cases The commutation has been, 
on the whole, to the advantage of the landowners, foi the tithe 
remains fixed while the rental of land since 1836 has risen, accord- 
ing to Sir James Caird, from 33 millions to 52 millions per annum 
Commutation under the Act is eitkei by a voluntary agreement, 
confirmed by the tithe commissioners, 13 or by an award of the 
commissioners The machinery for deteimming the tithe for any 
given yeai is as follows — the Board of Tiade is to cause the 
average puces per imperial bushel of each soit of Butish com to 
be computed from the summaries sent by the inspectors of corn 
returns, obtained from the averages stated by the inspectors, and 
published m the London Gazette weekly, quarterly, and yeaily, 
and a septennial aveiage is to be obtained from the sum of the 
annual averages divided by seven (45 and 46 Yict c 37, supersed- 
ing sect 56 of the Act of 1836) The rent-charge is computed on the 
basis of one-third for wheat, one-third for barley, and one-third 
for oats The respective prices were originally fixed by 7 "Will IY. 
and 1 Yict c 69, s 7 (as altered by the London Gazette of 9th 
December 1837), at 7s IJd foi wheat, 3s 11-Jd for barley, and 
2s 9d for oats per bushel The prices for 1887 were 4s lid , 
3s lOd , and 2s 7|d respectively Owing to this fall m prices, 
tithe rent-charge which stood at £100 m 1836 was woith m 1887 
only £87, 8s lOd 

After the coming into force of the Act of 1836 all lands were 
discharged from tithe, and the tithe lent-charge was substituted, 
payable by equal half-yearly payments, each 1st of July and 1st of 
January A tenant paying the rent-charge is to be allowed the 
same in account with his landlord The charge thus ultimately 
falls upon the landlord, whethei or not be pays it m the first in- 
stance to the tithe-owner Land may be given instead of a rent- 
charge where the tithe-ownei is an ecclesiastical person Gardens 
or small tenements may he exempt from tithe by 3 and 4 Yict c 
15 Later Acts give a power of redemption of rent-charge in the 
case of land required foi public purposes, settled land, &e (9 and 
10 Yict c 73 , 23 and 24 Viet c 93 , 41 and 42 Yict c 42 • 45 
and 46 Yict c 38) Merger of the rent-charge is allowed by 
tenants m fee or m tail under the Act of 1836, and by persons 
having poweis of appointment, tenants for life, and owners of 
glebes undei 1 and 2 Yict c 64 and 2 and 3 Yict c 62. The mode 
of lecovery of arrears provided by the Act of 1836 was a new one 
Up to that time arreais could not be distrained for, unless m 
exceptional cases The remedy of the parson was a suit for 
subtraction of tithes, which, by 2 and 3 Edw YI c 13, could 
only be brought in a spiritual court The remedy of the lay 
holder was a suit or action in any temporal court by 32 Hen YIII 

9 2 Inst , 641 

19 By the Settled Land Act, 1882, the tithe commissioners have, with other 
bodies, been merged m the land commissioners constituted by the Act 
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07 It is pi o \ ided by the Act of 1836 that, if the rent-charge be 
m an ear for twenty-one days, the peison entitled to it may, after 
ten clays’ notice m writing, distiam upon the lands liable to the 
payment of it If it be m an ear for foity days, and there be no 
sufficient distress on the piemises, a writ of habcte facias posses- 
sioncui may issne, directing the sheriff to summon a juiy to assess 
arreais Not moie than two yeais’ ai rears can be recovered by 
eithei means. It appeals from these sections of the Act that the 
eliaige binds the land, alone, and that theie is no personal liability 
of either landloi d or tenant Though the charge is on the lan d* 
it is not on the mhentance, and it has been recently decided that 
ai rears are not lecovei able by sale of the lands out of which the 
rent-ehaige issues The assessment of the Tent-charge on wastes, 
common 01 Lammas lands, coppice wood, turnips, cattle agisted, &c , 
and the commutation of corn rents created by local Acts, aie the 
subject of special provisions The Act of 1836 and later Acts pro- 
vided for the division of the charge upon hop grounds, orchaids, 
fiuit plantations, and market gardens into the ordinaiy and extia- 
ordmary charge, the lattei to be a rate per acre in addition to the 
oidmaiy charge The extiaoidmary tithe applies only while the 
land is cultivated as a hop giound, &c , and m case of new cultiva- 
tion comes into operation giadually, the full rate not being levied 
at once The incidence of the extraordinary tithe having been found 
an impediment to agriculture, especially m Kent, the Extraordinary 
Tithe Commutation Act, 1886 (49 and 50 Yict c 54), was passed as 
a remedy It provides that no extiaordinary tithe is to he charged 
upon any land newdy cultivated after the passing of the Act With 
regaid to land subject at the passing of the Act to extraordinary 
tithe, the Act enables the land commissioners to certify the capital 
value of the extraoidmary tithe on each fairu or parcel of land, the 
land to be chaiged m lieu of the tithe with the payment of an 
annual rent-charge equal to 4 per cent on the capital value The 
owner or any othei peison interested m the land may ledeem the 
chaige at its capital value Tithe i ent-charge is subject by the 
Act of 1836 to all parliamentary, paiochial, and county rates, and is 
an heieditament within the Poor Rate Act of the same year (6 and 7 
Will IY e 96) The latter Act further enacts that in estimating 
the net annual value of rateable hereditaments, the lent is to be 
estimated free, inter alia, of tithe commutation rent-charge, if any 1 

Scotland — The teims “ tithes ” and “ temds ” ai e both m use, but 
the lattei is the moie common Temds are either diawn m kind, 
valued, or ledeemed Ongmally they were all diawn in kind, as in 
England, hut their commutation or redemption was the subject of 
many Acts of the Scottish pailiament, especially those passed in 
1633, the piactical effect of which has been to make a fixed burden 
on the land take the place of a fluctuating payment, and to sub- 
stitute a payment of one-fifth of the rent for one-tenth of the pro- 
duce In the fiist instance all temds went to the church; but, 
when at the Reformation the crown became piopnetor of the chuich 
lands, grants weie made by it to the lords of erection or titnlais 
of the tithes, laymen holding of the crown The Act 1587, c 29, 
annexed the church lands to the crown, with certain exceptions in 
favour of lay holders and others All bishops 5 temds and those 
foimerly part of the revenue of the chapel royal are now crown 
propel ty The Chuich Patronage Act of 1874 does not affect the 
right to temds of a patron or titulai Temds in lay hands are sub- 
ject to the burden of piovidmg a suitable provision for the minister, 
the stipend being fixed by the Couit of Temds All lands are sub- 
ject to temds except those which befoie the Reformation were fened 
cum decvmxs inclusis et nunquam antea separatis, so that the grantee 
held lands and temds together In ordei to piove such an exemp- 
tion, the person claiming under a clecimas. inclusae title must show 
that the lands and temds belonged to a monastery, that the lands 
were never temdable, that they were novalia, oi reclaimed by the 
monks themselves, that the title hears that the lands aie held cum 
decimis inclusis, &c , and that it is previous to 1587 The judges 
of the Court of Session sit as commissioneis of temds, — a jurisdic- 
tion specially preserved by art. xrx of the Act of Union, — and 
exercise wider powers than any existing body m England, as they 
possess at once the junsdiction of a court of justice and of the 
English land commissioners The constitution and piocedure of 
the Couit of Temds is regulated by 48 Geo HI c 138 and sub- 
sequent Acts 2 * 

Ireland — Many Acts of the Irish parliament deal with tithes, 
both geneially and locally, the eailiest being 33 Hen YIII c 12, 
based upon the English Act, 28 Hen. YIII c 20 After the 
“tithe war ” at the beginning of the 19th century, a tithe composi- 
tion payable by the occupier was fixed by 4 Geo IY c. 99. In 1838 
an annual rent-charge equal m amount to three-foui ths of the tithe 


1 See, m addition, to the authorities already cited, Montesquieu, 
Esprit des Lois, bk xxxi c 12 , Prideaux, On Tithes ; Eagle, On 
Tithes , Shelford, On the Tithe Commutation Acts , Phillimore, Ec- 
clesiastical Lem, vol. u. } 1483 ; Stephen, Comm , voL n. bk iv. pt. n. 
ch m 

2 See Selden, History of Tithes, c vii s 9 , G J Bell, Principles, 

§§837, 1147, W Bell, Law Diet and Digest, “Temds” 


-TIT 413 

composition was substituted foi the latter by 1 and 2 Yict c 109 
The lent-ehaige is leeoverable by distress wheie the person liable 
is the oceupiei, m other cases by action m the High Couit of Justice, 
oi by civil bill m claims undei £20 The lush Chuich Act, 1869 
(32 and 33 Yict e 42), vests all tithe l ent-charge then belonging 
to cleigy of the lush Church m the commissioneis of chuich tem- 
poialities m Ii eland By that Act and the amending Act, 35 and 
36 Yict c 90, the commissioneis aie enabled to puiehase the 
suuendei or assignment of any subsisting lease of tithe lent-chaige 
made by an ecclesiastical person or eoipoiation, and to sell any 
lent-eharge vested m them to the owner of the land charged 
theiewith foi a sum equal to twenty -two and a half years’ pur- 
chase (J W+ ) 

TITHONUS, a character of Greek mytliology, a son or, 
according to others, a brother of Laomedon, king of Troy 
He was beloved by Eos (the Morning), who earned him 
away and dwelt with him at the limit of the world, by the 
Ocean stream. Eos begged of Zeus that her lovei might 
live for ever, and her request was granted , but she forgot 
to ask immortal youth for him, so he shrivelled up into a 
hideous old man, whom Eos kept shut up m a chamber 
At last Tithonus piayed to be rid of the burden of old age 
and was turned into a grasshopper Eos had two sons by 
him — Memnon, king of ^Ethiopia, and Emathion. Memnorr 
was killed before Troy by Achilles, but the legend is later 
than the Iliad, which does not mention it As to Eos her- 
self, her name is etymologically identical with the Sanskrit 
ush and the Latin am ora, both meaning “morning ” Ac- 
cording to Hesiod, Eos was a daughter of Hypenon and 
Thea, and sister of the Sun and Moon. Homer represents 
her arising every morning fiom the couch of Tithonus to 
cany light to gods and men, drawn m a chariot up the 
sky by her swift steeds Lampus and Phaethon Her com- 
mon epithet m Homer is “ rosy-fingered,” the meaning of 
which is disputed Besides Tithonus she loved Onon, till 
Artemis shot him with an arrow m Oitygia She also 
loved and carried off the youthful hunter Cephalus , he 
was already married to Procns, to whom, m spite of his 
infidelity, he was afterwards reconciled A peculiar form 
of the Cephalus legend is given by Apollodorus (m 14, 3) 
Cephalus, a son of Hermes and Herse, was carried off by 
Eos, and from their union in Syria sprang Phaethon By 
Astrseus, Eos became the mother of the Morning Star and 
all the starry host 

With regard to repiesentations m ait, the combat between Achilles 
and Memnon was figured on the chest of Cypselus (Pausanias, v 
19, 1), and it appeals on eaily Gieek vases of Melos, Corinth, and 
Chaleis Theie was a gionp of Eos eairying off Cephalus on the 
roof of the Stoa Basileios at Athens, and the same scene was repie- 
sented on the throne at Amyclse (Pans , l 3, 1 , m 18, 12) It 
also appears on. vases, and formed an acrotenon group on the temple 
at Delos Eos in her chanot is lepresented on vases 

See Roseher, A usjuhrhches Lexikon der gnech u rom Mythologie, p 1262 sq 

TITIAN (1477-1576) Tiziano Yecellio, or Yecelli, 
one of the greatest painters of the world, and m especial 
the typical representative of the Yenetian school, was com- 
monly called during his lifetime “Da Cadore,” from the 
place of his birth, and has also been designated “II 
Divmo.” The country of Cadoie, m the Eriuh, barren 
and poor, is watered by the Piave torrent poured forth 
from the Camic Alps, and is at no great distance from 
Tyrol. Titian, therefore, was not m any sense a Yenetian 
of the lagoons and Adriatic, hut was native to a country, 
and a range of association, perception, and observation, of 
a directly different kind. Yenice conquered Eriuh at a 
date not very remote from the birth of Titian, and Cadore, 
having to choose between Yenetian and imperial allegiance, 
declared for the former. Approaching the castle of Gadore 
from the village Sotto Castello, one passes on the right a 
cottage of humble pretensions, inscribed as Titian’s birth- 
place , the precise locality is named Arsenale The near 
mountain — all this range of hills being of dolomite for- 
mation — is called Marmarolo At the neighbouring village 
of Yalle was fought m Titian’s lifetime the battle of 
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Cadore, a Venetian, victory winch lie recorded in a paint- 
ing. In the 12 th century the count of C'ammo became 
count also of C adore He was called Gueeello , and this 
name descended m 1321 to the podesta (or mayor) of 
Cadote, to the stock to uliich the painter belonged 
Titian, one of a family of four, and son of Gregorio 
YeedLU, a distinguished cooncillor and soldier, and of his 
wife Lucia, was bora in 1477 

It used to he said that Titian, when a child, painted 
upon the wall of the Casa SampLeri, with flower-juice, a 
Madonna, and Infant with a boy-angel, but modern 
couuoisseuis say that the picture is a common work, of a 
date later than Titian’s decease He was still a child 
when sent by his parents to Venice, to an uncle’s house 
Theie he was placed under an art -teacher, who may per- 
haps have been Sebastlano Zuecato, a mosaicist and 
pamter now forgotten. He next became a pupil of 
Gentile Bellini, whom he left after a while, because the 
master considered him too offhand in. work. Here he had 
the opportunity of studying many fine antiques. His 
last instructor was Giovanni Bellini , but Titian was not 
altogether satisfied with his tutoring The youth was a 
contemporary of Giorgione and Palma (V ecchio) , when 
his period of pupilage expired, he is surmised to have 
entered into a sort of partnership with Giorgione A 
fresco of Hercules on the Morosmi Palace is said to have 
been one of Ms eailie&t works, others were the Virgin 
and Child, in the Vienna Belvedere, and the Visitation of 
Mary and Elizabeth (from the convent of S Andrea), now 
in the Venetian academy In 1507-8 Giorgione was com- 
missioned by the state to execute frescos on the re-erected 
Fondaco de’ Tedesehi Titian and Morto da Feltre worked 
along with him, and some fragments of Titian’s paintings, 
which are reputed to have surpassed Giorgione’s, are still 
discernible According to one account, Giorgione was 
nettled at this superiority, and denied Titian admittance 
to his house thenceforth Stone3 of jealousies between 
painters are rife in all regions, and in none more than 
m the Venetian, — various statements of this kind apply- 
ing to Titian himself. One should neither accept nor re- 
ject them uninquiringly , counter-evidence of some weight 
can be cited for Vecelli’s vindication in relation to Moroni, 
Correggio, Lotto, and Coello Towards 1511, after the 
cessation of the League of Cambrai — which had endea- 
voured to shatter the power of the Venetian republic, and 
had at auy rate succeeded in clipping the wings of the 
lion of St Mark — Veeelli went to Padua, and painted m 
the Scuola di S Antonio a series of frescos, which con- 
tinue to be an object of high curiosity to the students 
of his genius, although they cannot be matched against 
Ins finest achievements in oil painting Another fresco, 
dated 1533, is St Christopher carrying the Infant Christ, 
at the foot of the doge’s steps in the ducal palace of 
Venice From Padua Titian in 1512 returned to Venice, 
and in 1513 he obtained a broker’s patent in the Fondaco 
de’ Tedesehi, termed C£ La Sanseria” or cc Sensena ” (a pri- 
vilege much coveted by rising or risen artists), and became 
superintendent of the Government works, being especially 
charged to complete the paintings left unfinished by Gio- 
vanni Bellini m the hall of the great council in. the ducal 
palace He set up an atelier on the Grand Canal, at S 
Samuele, — the precise site being now unknown It was 
not until 1516, upon the death of Bellini, that he came 
into aetual enjoyment of his patent ; at the same date an 
arrangement for painting was entered into with Titian 
alone, to the exclusion of other artists who had heretofore 
been associated with him The patent yielded him a good 
annuity — 120 crowns— and exempted him from certain 
taxes, — he being bound m return to paint likenesses of 
the successive doges of his time at the fixed price of eight 
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crowns each The actual number which he executed was 
five Titian, it may he well to note as a landmark m this 
all but centenarian life of incessant aitmtic labour and 
productiveness, was now in the fortieth year of his age. 
The same 3 ear, 1516, witnessed his first journey to Fer- 
rara Two years later was produced, foi the high altar of 
the church of the Fran, one of his most world-renowned 
masterpieces, the Assumption of the Madonna, now m the 
Venetian academy It excited a vast sensation, being 
indeed the most extraordinary piece of colourist execution 
on a great scale which Italy had yet seen The signona 
took note of the facts, and did not fail to observe that 
Titian was neglecting his work in the hall of the great 
council 

Vecelh was now at the height of his fame ; and towards 
1521, following the production of a figure of St Sebastian 
for the papal legate in Biescia (a work of which there 
are n um erous replicas), purcliaseis became extremely urgent 
for his productions It may have been about lo 23, after 
some irregular living and. a consequent fever, that he 
married a lady of whom only the Ghiistian name, Cecilia, 
has come doun to us , her first child, Pomponio, was born 
m 1525, and two (or perhaps three) others followed 
Towards 1526 he became acquainted, and soon exceedingly 
intimate, with Pietro Aretmo, the Literary bravo, of influ- 
ence and audacity hitherto unexampled, who figures so 
strangely in the chronicles of the time Titian sent a 
portrait of him to Gomzaga, duke of Mantua A great 
affliction befell him m August 1530, m the death of his 
•wife He then, with his three children — one of them 
being the infant Lavmia, whose birth had been fatal to the 
mother — removed to a new home, and got his sister Orsa 
to come from Cadore and take charge of the household 
The mansion, difficult now to find, is in the Bin Grande, 
then a fashionable subuib, being m the extreme end of 
Venice on the sea, with beautiful gardens and a look-out 
towards Murano In 1532 he painted m Bologna a portiait 
of the emperor Charles V , and was created a count pala- 
tine and knight of the Golden Spur, his children also 
being made nobles of the empire, — for a painter, honours 
of au unexampled kind 

The Venetian Government, dissatisfied at Titian’s neg- 
lect of the work for the ducal palace, ordered him m 
1538 to refund the money which he had received for 
tune unemployed , and Fordenone, his f oimidable rival of 
recent years, was installed in his place At the end of a 
year, however, Fordenone died ; and Titian, who had 
meanwMle applied himself diligently to painting m the 
hall the battle of Cadore, was reinstated This great 
picture, which was burned with several others m 1577, 
represented m hf e-size the moment at which the V enetian 
captain, D’Alviano, fronted the enemy, with hoises and 
men crashing down into the stream Fontana’s engraving, 
and a sketch by Titian himself m the gallery of the TJffizi 
in Florence, record the energetic composition As a matter 
of professional and worldly success, his position from about 
this time may be regarded as higher than that of any other 
pamter known to history, except Raphael, Michelangelo, 
and at a later date Rubens In 1540 he received a pen- 
sion from D’Avalos, Marquis del Vasto, and an annuity of 
200 crowns (which was afterwards doubled) from Charles 
V. on the treasury of Milan Another source of profit — 
for he was always sufficiently keen after money — was a 
contract, obtained m 1542, for supplying gram to Cadore, 
which he visited with regularity almost every year, and 
where he was both generous and influential This reminds 
us of Shakespeare and his relations to his birthplace, 
Stratford-on-Avon, and indeed the great Venetian and 
the greater Englishman had something akin m the essen- 
tially natural tone of their inspiration and performance, 
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and in tlie personal tendency of each to look after practical 
success and “the mam chance 35 lather than to -work out 
aspirations, and pursue ideals Titian had a favourite 
villa on the neighbouring Manza Hill, from which (it may- 
be infened) he made his chief observations of landscape 
form and effect The so-called Titian's mill, constantly 
discernible in his studies, is at Collontola, near Belluno. 
A -visit was paid to Kome m 1546, when he obtamed the 
freedom of the city, his immediate predecessor m that 
honoui having been Michelangelo in 1537 He could at 
the same time have succeeded the painter Fra Sebastiano 
m his lucrative office of the piombo, and he made no scruple 
of becoming a friar for the purpose, but this project 
lapsed through his being summoned away from Venice m 
1547 to paint Charles V and others in Augsburg. He 
was there again in 1550, and executed the portrait of 
Philip II , which was sent to England and proved a potent 
auxiliary m the suit of the pnnce for the hand of Queen 
Mary. In the preceding year Veeelli had affianced his 
daughter Lavmia, the beautiful girl whom he loved deeply 
and painted various times, to Comelio Sarcmelli of Serra- 
valla , she had succeeded her aunt Orsa, now deceased, as 
the manager of the household, which, with the lordly in- 
come that Titian made by this time, was placed on a cor- 
responding footing The marriage took place m 1554 
She died m childbirth in 1560 The years 1551 and 
1552 were among those in which Titian worked least 
assiduously, — a circumstance which need excite no sui prise 
m the case of a man aged about seventy-five. He was at 
the council of Trent towards 1555, of which his admirable 
pictuie or finished sketch m the Louvre bears record. He 
was never m Spam, notwithstanding the many statements 
which have been made in the affirmative Titian’s friend 
Aretmo died suddenly m 1556, and another close inti- 
mate, the sculptor and architect Sansovino, m 1570 With 
his European fame, and many sources of wealth, Veeelli 
is the last man one would suppose to have been under the 
necessity of writing querulous and dunning letters for pay- 
ment, especially when the defaulter addressed was lord of 
Spam and of the American Indies , yet he had constantly 
to complain that his pictures remained unpaid for and his 
pensions m arrear, and m the very year of his death 
(February) he recites the many pictures which he had 
sent within the preceding twenty years without receiving 
their price In fact, there is ground for thinking that all 
his pensions and privileges, large as they were nominally, 
brought m but precarious returns It has been pointed 
out that in the summer of 1566 (when he was elected into 
the Florentine academy) he made an official declaration of 
his income, and put down the vauous items apparently 
below their value, not naming at all his salary or pensions 
Possibly there was but too much reason for the omission 
In September 1565 Titian went to Cadore and designed 
the decorations for the church at Pieve, partly executed 
by his pupils One of these is a Transfiguration, another 
an Annunciation (now m S Salvatore, Venice), inscribed 
<! Titianus fecit fecit,” by way of protest (it is said) against 
the disparagement of some persons who cavilled at the 
veteran’s failing handicraft He continued to accept com- 
missions to the last He had selected as the place for his 
burial the chapel of the Crucifix in the church of the Fran ; 
and, m return for a grave, lie offered the Franciscans a 
picture of the Pietk, lep resenting himself and his son Orazio 
before the Saviour, another figure m the composition being 
a sibyl This work he nearly finished , but some differences 
arose regarding it, and he then settled to be interred in 
his native Pieve Titian was ninety-mne years of age 
(more or less) when the plague, 1 which was then raging m 
1 Out of a total population of 190,000 there perished at this time 
60,000 
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Venice, seized him, and carried him off on 27th August 
1576 He was buried m the church of the Fran, as at first 
intended, and his Pieffi was finished by Palma Giovane. 
He lies near his own famous painting, the Madonna di 
Casa Pesaro Ho memorial marked his grave, until by 
Austrian command Canova executed the monument so well 
known to sightseers Immediately after Titian’s own 
death, his son and pictonal assistant Oiazio died of the 
same epidemic His sumptuous mansion was plundered 
during the plague by thieves, who prowled about, scarce 
conti oiled. 

Titian was a man of correct features and handsome person, with 
an uncommon air of penetrating observation and self-possessed 
composuie, — a Venetian piesence worthy to pair with any of those 
"most potent, grave, and leverend signors” whom his pencil has 
transmitted to posterity He was highly distinguished, courteous, 
and winning in society, personally nnassummg, and a fine speaker, 
enjoying (as is said by Vasari, who saw him m the spring of 1566) 
health and prosperity unequalled The numerous heads currently 
named Titian’s Mistress might dispose us to legal d the painter 
as a man of more than usually relaxed moials, the fact is, however, 
that these titles aie meie fancy-names, and no inference one way or 
the other can be drawn fiom them He gave splendid enteitain- 
ments at times , and it is lelated that, when Henry III of Trance 
passed through Venice on his way fiom Poland to take the French 
thione, he called on Titian with a tiain of nobles, and the painter 
presented him as a gift with all the piotuies of w r hicli he inquired 
the price He was not a man of universal genius or vaiied faculty 
and accomplishment, like Leonardo da Vinci and Michelangelo , 
Ins one great and supreme endowment was that of painting 

Ever since Titian rose into celebrity the geneial verdict has been 
that he is the gieatest of painters, considered technically. In 
the first place neither the method of fiesco painting nor work of 
the colossal scale to which, fiesco painting mimsteis is here m 
question Titian’s province is that of oil painting, and of painting 
on a scale which, though often laige and giand, is not colossal eithei 
m dimension or m inspiration Titian may piopeily be legarded 
as the greatest manipulator of paint m relation to colour, tone, 
luminosity, uchness, texture, suiface, and harmony, and with a 
view to the production of a pictonal whole conveying to the eye 
a tiue, dignified, and beautiful impiession of its geneial subject- 
matter and of the objects of sense which foim its constituent parts 
In this sense Titian has never been deposed fiom his sovereignty 
in painting, nor can one forecast the time m which he will be 
deposed Tor the complex of qualities which we sum up m the 
words colour, handling, and general foice and harmony of effect, 
he stands unmatched, although in particular items of forcible or 
lmpiessire execution — not to speak of cieative invention — some 
painters, one in one respect and another in another, may indisput- 
ably be prefeired to him He earned to its acme that great colourist 
conception of the Venetian school of which the first masterpieces 
aie due to the two Bellini, to Carpaccio, and, with more fully deve- 
loped suavity of manner, to Gioigione. Pie -eminent inventive 
power or sublimity of intellect he nevei evinced Even m energy 
of action and moie especially m majesty or affluence of composition 
the palm is not his , it is (so far as concerns the Venetian school) 
assignable to Tintoretto Titian is a pamter who by wondrous 
magic of genius and of art satisfies the eye, and through the eye 
the feelings, — sometimes the mud, 

Titian’s pictures abound with meraones of his home-countiy and 
of the region which led fiom the hill- summits of Cadore to the 
queen-city of the Adriatic He was almost the fiist painter to 
exhibit an appieciation of mountains, mainly those of a tuneted 
type, exemplified m the Dolomites. Indeed he gave to landscape 
generally a new and ongmal vitality, expressing the qualify of the 
objects of natuie and their conti ol over the sentiments and ima- 
gination with a force that had never before been approached The 
earliest Italian picture expiessly designated as "landscape” was 
one which Veeelli sent m 1662 to Philip II. His productive faculty 
was immense, even when we allow foi the abnormal length of his 
professional career In Italy, England, and elsewhere more than a 
thousand pictures figure as Titian’s , of these about 250 may be 
regarded as dubious or spurious There are, for instance, 9 pictures 
m the London National Gallery, 18m the Louvre, 16 in the Pitti, 
18 m the TJffizi, 7 in the Naples museum, 8 mthe Venetian academy 
(besides the senes m the private meeting -hall), and 41 m the 
Madnd museum 

Naturally a good deal of attention has been given by artists, 
connoisseurs, and expeits to probing the secret of how Titian 
managed to obtain such astonishing results m colour and surface 
The upshot of this leseaxeh is hut meagre , the secret seems to be 
not so much one of workmanship as of faculty. His figuies wore 
put m with the brush dipped in a brown solution, and then alteied 
and woiked up as his intention developed The later pictures were 
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touched off ramdlv, telling well from a distant view He himself 
avcired that afar" his visit to Rome in 1516 he had greatly im- 
proved m ait , and m his verv l.i-t days he said — certainh with tile 
itiode-dv of gr iiius perhaps aho with some of the tenacity of old age 
— that lie was then beginning to understand what painting meant 
In Ins < anirr jnctmo the gamut of colour ic-t3 mamly upon led 
,md *neeu, ui the latu* ones upon deep jellow and blue. The 
pi "merits w Ill'll he used wuv nothing unusual, mdeed they were 
Loth few an a < ommon Palma Giovane record*, that Vecelh would 
set pn tines aside for months and afterwards, examining them with 
a stern coautennnee as if they were his moital enemies, would set 
to work u [.on them like a man possessed , also that he kept many 
pictuies m pi ogress at the same time, turning from one to the 
other, and that in. Ms final operations he worked far more with 
fuprer than with brush. It has been said, and probably with 
t riith, that lie tried to emulate Palma Veechio In softness as well 
as Gioigione m richness Michelangelo’s \erdiet after inspecting 
the picture of Banae m the ham of Gold, executed m 1546, has 
often been quoted He said, “That man would have had no equal 
if art had done as much for him as nature ” He was thinking 
priucxpallv of seventy and majesty of draughtsmanship, foi he 
added, “ Pity that in Venice they don fc karn how to draw 
As a draughtsman of the human, figure Titian was not only 
competent but good and fine, and he is reported to have studied 
anatomy deeply , but one can easily understand that he fell not a 
little short of~the standard of Michelangelo, and even of other 
Mailing Florentines He was wont to paint m a nude figure with 
Venetian red, supplemented by a little lake m the contour and 
towards the exhemities He observed that a colomist ought to 
manipulate white, black, and red, and that the carnations cannot 
be done m a flist painting, but by replicating \ arm us tints and 
mingling the colours He distanced, all predecessors m the study 
of colour as applied to draperies, — working on the puneiple (in 
w hich Giorgione may perhaps have forestalled him) that red comes 
forward to the eye, yellow retains the rays of light, and blue assi- 
milates to shadow In his subject -pictures the figures are not 
x ery numerous, and the attitudes are mostly reserved , even m 
bacchanals or battles the athletic display has more of facility than 
of furor His architectural scenes were sometimes executed by 
other persons, especially the Rosas of Biescia The glow of late 
afternoon, or the passionate ardour of early sundown, was much 
affected by Titian m the lighting of lus pictures Generally it may 
be said that he took great pains in. completing his works, and pains 
also in concealing the traces of labour He appears to have had 
little likmg for teaching, partly from distaste of the trouble, anti 
paitly (if we are to believe biographers) from jealousy He was 
quite willing, however, to turn to some account the work of his 
scholars it is related that on going out-of-doors he would leave 
his studio open, so that the pupils had a clandestine opportunity 
of copying Ins works, and if the copies proved of saleable quality 
he would buy them cheap, touch them up, and resell them 

Titian’s family relations appear to have been, happy, except as 
regards his eldest son Pompomo This youth, at the age of six, 
was launched upon the ecclesiastical career, but he proved wasteful 
and worthless, and Titian at last got so disgusted with him that 
he obtained the transfer to a nephew of a benefice destined for 
Pompomo The fortune which he left was, after his decease, 
squandered by the tonsured prodigal The other son Orazio, horn 
towards 152S, who (as we have seen) assisted Titian professionally, 
became a portrait-pamter of mark, — some of his likenesses, almost 
comparable with Titian’s own, being often confounded with his 
by owners and connoisseurs. He executed an important picture 
in the hall of the great council, destroyed by fire He gave to 
alchemy some of the time which might have been bestowed upon 
painting Several other artists of the Yecelli family followed m 
the wake of Titian Francesco Vecelh, his elder brother, was in- 
troduced to painting by Titian (it is said at the age of twelve, 
but ehionology will hardly admit of this), and painted m the 
church of S Vito in Cadore a picture of the titular saint armed 
This was a noteworthy performance, of which Titian (the usual 
story) became jealous; so Francesco was diverted from painting to 
soldiering, and afterwards to mercantile life Marco Vecelh, called 
Marco di Tiziano, Titian’s nephew, bom in 1545, was constantly 
with the master in his old age, and learned his methods of work 
He has left some able productions, — in the ducal palace, the Meet- 
ing of Charles V and Clement VII m 1529 , in S Giacomo di 
Rialto, an Annunciation , m SS Giovanni e Paolo, Christ Fulminant 
A son of Maico, named Tiziano (or Tizianello), painted early m the 
17th century From a different branch of the family came Fabrizio 
di Etfcore, a painter who died in 1580 His brother Cesare, who 
also left some pictuies, is well known by his book of engraved 
costumes, Abtti Antichz e Modemi Tommaso Vecelh, also a 
painter, died m 1620. There was another relative, Girolamo Dante, 
who, beinga scholar and assistant of Titian, was called Girolamo di 
Tiziano various pictures of his were touched up by the mastei, 
and are difficult to distinguish from originals. Apait from mem- 
bers of his family, the scholars of Titian were not numerous , 
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Tans Bordone and Bomfazio were the two of supenoi excellence 
Domenico Teoacopoli 'oi Domenico Gieco) was employed by the 
master to engrave from lus woiks It is said that Titian himselt 
engraved on coppei and on wood, but this may well be questioned 
We must now briefly adveit to Titian’s individual works, taking 
them m appioximate older of time, and meiely dividing poitiaits 
from othei pictures Details alieady given indicate that he did not 
exhibit any extieme precocity- , the earliest works which we proceed 
to mention may date towaids 1505 In the chapel of S Rocco, 
Venice, is lus Chiist Canymg the Cioss, now greatly dilapidated, 
which was an object of so much popular devotion as to pioducc 
offerings which formed the first funds for budding the Seuola di 
S Rocco , m the seuola itself is his Man of Sorrow s The singu- 
larly beautiful pieture (see Schools of Painting, vol xxi p 436, 
fig 16) m the Boighese Palace m Rome, commonly named Divine 
and Human Love (by some, Artless and Sated Love), bears some 
obvious relation to the style of Palma Vecchio The stoiy goes that 
Titian was enamoured of Palma’s daughter, but nothing distinct 
on tins pomt is foithcoming The Tubute Money (Clnist and the 
Pharisee), now in the Dresden galleiy, dates towards 1508 , Titian it. 
said to have painted this highly finished yet not “niggling” pictuie 
m order to piove to some Germans that the effect of detail could he 
piodueed without those extreme mmutise winch maik the style of 
Albert Durei The St Maik m the chmcli of the Salute — the 
evangelist entbioned, along with SS Sebastian, Roch, Cosmo, and 
Damiano — a pictuie much m the style of Giorgione, belongs to 
1512. Towards 1518 was painted, also m the same class of style, 
the Tlnee Ages, nowm Bndgewater House, — a woman guiding the 
fingeis of a shepherd on a reed-pipe, two sleeping elnldien, a cupid, 
an old man with two skulls, and a second shepherd in the distance, 
— one of the most poetically impressive among all Titian’s woiks 
Another work of appxoximate date was the woiship of Venus, m 
the Madrid museum, showing a statue of Venus, two nymphs, 
numerous cupids hunting a hare, and other figuies Two of tlie 
London National Gallery pictuies— the Holy Family and St Cathe- 
rine and the Voli Me Tangere — weie going on at much the same 
time as the great Assumption of the Madonna In 1521 Vecelli 
finished a painting which had long been due to Duke Alphonso of 
Ferrara, probably the Bacchanal, with Anadne dozing ovei hei 
wine -cup, which is now m Madrid. The famous Bacchus and 
Anadne m the National Gallery was produced for the same pation, 
m 1523 The Flora of the TJflizi, the Venus of Daimstadt, and the 
lovely Venus Anadyomene of the Bridgewater Galleiy may date a 
year or so earlier Another woik of 1523 is the stupendous En- 
tombment of Ohnst in the Lou vie, whose depth of colour and of 
shadow stands as the pictonal equivalent of individual facial 
expiession , the same composition, a less admiiable woik, ajypears 
m the Manfrrai Galleiy The Louvre pictuie comes from the 
Gonzaga collection andfiom the gallery of Charles I in White- 
hall. In 1530 Titian completed the St Peter Martyr for the 
church of SS Giovanni e Paolo , for this work he boie off the 

E iize in competition with Palma Vecchio and Poidenone Of all 
is pictures this was the most daring in design of action, while 
it yielded to none m general power of workmanship and of feeling 
It showed the influence of Michelangelo, who was in Venice while 
Vecelli was engaged upon it A calamitous fire destioyed it m 
1867 ; the copy of it which has taken its place is the handiwoik of 
Caidi da Cigoh To 1530 belongs also the Madonna del Coniglio 
(Louvre), painted for Gonzaga , to 1536 the Venus of Floience , 
to 1538 the portiaits of the Twelve Csesars, for Gonzaga , and 
to 1539 the Piesentation of the Virgin m the Temple, — one of the 
conspicuous examples m the Venetian academy, yet not of the 
first interest or importance About 1540 weie done the forcible 
hut rather uninspired paintings for S Spinto, Venice, now m the 
church of the Salute — -Cam lulling Abel, the Sacrifice of Abiaham, 
and David and Goliath , in 1543 tlie Eece Homo of the Vienna 
gallery, where Aretmo figures as Pilate The Venus and Cupid 
of Floience, the Venus of Madrid, and the Supper of Eminaus m 
the Louvre were still m hand, or just completed, when Txtiau 
was summoned to Augsburg in 1547 In 1554 he sent to Philip 
II m England a second Danae and a Venus and Adorns About 
the same time he sent to Charles V a Trinity (or, as Titian 
himself termed it, Last Judgment), which lepiesented the emperor, 
with his family and others, all in shrouds, praying to the God- 
head , Moses and various other personages are also portrayed 
This was the object upon which Charles continued to keep his eyes 
fixed until the film of death closed on them Later pictures, from 
1558 onwards, are the Martyrdom of St Lawrence, Christ Crowned 
with Thorns (Louvre), Diana and Actseon, Diana and Callisto, 
Jupiter and Antiope, the Magdalene, Christ in the Garden, and 
Europa, — the last six for Philip II , of the two Diana subjects there 
are duplicates m London and in Vienna Philip, it will be observed, 
was equally cmfazt with nudities and with sanctities The J upitei 
and Antiope, now much restored, is commonly called La Venus del 
Pardo, having at first been in. the Pardo Palace The Magdalene 
here spoken of (1561) seems to be the picture now m the IJffizi 
of Florence , Titian, m one of his letters, said that it was the most 
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popular picture lie liad ever painted In 1563 Veeelli offered to 
Philip II his Last Supper, which had been xn hand for six years , 
it was cut down m the Eseorial to suit a paiticular space, and 
offers now little noticeable beyond the fine grouping The St 
Jerome of the Brera Gallery in Milan, a work of wonderful eneigy, 
spirit, and foice, especially foi a more than octogenaiian hand, 
was probably rather earliei than this , there is a replica of it m 
the Esconal One of the master’s latest pictures (1574-75) is m 
Madrid, and commemorates the Battle of Lepanto , it is a work 
of fading powei — but stdl the power of a Titian Two of the 
mosaics m St Mark’s chuieh, Venice, — the Mark m pontificals, 
and the sword-sheathing angel on the light of the high altar, — are 
after Veeelli’ s designs , but they are contrary to the true spmt of 
mosaic work, and the Maik m especial is a decided eyesoie 

We now turn to the portraits, — works so great in style, so stately, 
and in the best sense so simple in perception and feeling that, after 
allowing everything which, can be said on behalf of some other 
inastexs of the craft, such as Raphael, Velazquez, Rubens, and 
Rembiandt, one is still compelled to say that Titian stands on the 
whole supreme Among the highest examples are — Alphonso, duke 
of Eenara (Madrid) , the same duke and his second wife Laura 
Dianti (Louvre), commonly called Titian and Ins Mistress , Eiancis 
I (Louvre), painted towards 1536, but not from direct sittings, for 
Titian never saw the Erench king , various likenesses of himself, 
one of about 1542, and another of 1562 , Paul III , also the same 
pope with his grandsons Cardinal Alessandro and Duke Ottavio 
(Naples), — the former, done in about four weeks, was presented to 
the pontiff m May 1543, and cost tw'o gold ducats , Pietro Aretmo 
(Pitti) , Titian’s daughter Lavima (with a fan m the Dresden 
galleiy, with a jewelled casket in Loid Cowper’s collection) , the 
Cornaro Eamily (Alnwick Castle) , L’Homme an Gant (Louvre), 
an unknown peisonage, youthful and handsome, the nc plus ultia 
of portraiture , Sansovino, Eleonora duchess of Uibmo, Erancesco 
duke of Uibmo, Catherine Comaro queen of Cyprus (these foni aie 
m the Uffizi) , Chailes V on horseback (Madrid) , Cardinal Bembo 
(Naples), discoveied m an iincai ed-foi condition in. 1S78, very 
unlike the portrait m the Barbermi Gallery The female portraits 
done by Titian are few, and are almost invariably of women of 
exalted rank Of Anosto, with whom Titian was intimate in 
Ferrara, though theie may piobably have been nothing appioaeh- 
mg to a lamantic friendship between them, the pamtei is said to 
hai e done three portraits Much uncertainty, however, besets this 
matter One of the three appeals as a woodcut m an edition of the 
Orlando Funoso A second, now at Cobham Hall, corresponds 
with the woodcut likeness, and is signed “ Titianus F” The 
thud, a woik of admirable beauty, and a most fitting likeness of a 
poet, is in the National Galleiy of London. It is difficult, how- 
ever, to leconcile the features heie with the other portraits, and 
some connoisseurs do not admit that the woik is leally a Titian 

Authorities — For English readers, the Life and Times of Titian "by Crowe 
and Cavalcaselle (1877) has superseded all previous works, such as those of 
&ir Abraham Hume (1829) and North cote (1SS0) Mr Josiah Gilbert’s book, 
Cadore, or Titian’s Country (1869), supplies many interesting side-lights on the 
subject Mr E F Heath s monograph (1SS5) is founded mainly on Crowe and 
Cavalcaselle and on Gilbert, and forms a very convenient compendium In 
Italian, see the usual authorities — Ticozzi, Ridolfi, Lanzi, &c (IF M R ) 

TITLES OE HONOUR are words and phrases used 
for marking and distinguishing the rank or station of 
the persons to whom they are assigned and appropriated 
"Whatever may have "been their actual or verbal origin, it 
is certain that among nations which have made any con- 
siderable progress m civilization their immediate derivation 
has been m the great majority of cases from some kind of 
public office or employment As Mr Freeman has pointed 
out, 1 the principal exceptions to this rule are the merely 
complimentary additions which it is usual to accord m 
Europe and America to persons who have no ascertained 
place or precedence in the social scale Among ourselves 
“ mister ” or “ master ” (magister) and its feminine equiva- 
lents, and on the Continent signor, senor, and szeur (senior) 
and their feminine equivalents, are the leading examples 
They are employed simply to avoid the necessity of calling 
those to whom they axe applied by their proper names 
only, and are not indicative of any special rank or 
station In France, however, maitre, which answers to 
our mister or master, is the professional designation of an 
avocat, and m England “ sir,” which answers to signor, 
senor, and szeur, is the appropriate prefix to the Christian 
name and surname of a baronet or a knight Of the 
derivatives of dominus — don , donna, and dame — the last 
m French compounded like sieur with the possessive pro- 
1 In Longman’s Mag , vol. n. p 477 sg. 
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noun m ordinary speech and appearing m madame as 
the feminine equivalent of monsieur , much the same 
may be said as of the derivatives of magister and senior 
And, although our word “ lord ” has a special reference to 
the House of Lords, as the German Herr has to the 
Herrenhaus m certain of its uses, it largely partakes of 
the character which belongs to them. Its derivation is 
analogous to theirs, and within somewhat narrower limits 
it is almost as indiscriminately employed. More strictly 
lord and lady are the equivalents of baron and baroness, 
the fifth grade of the British peerage 2 But colloquially 
it is applied to all grades of the peerage except the first , 
and, though duchesses aie not called ladies m society, 
dukes are unquestionably lords m their capacity as members 
of the second chamber of the legislature Certain of tbe 
sons and daughters of peers are lords and ladies by courtesy, 
while the wives of baronets aie legally and the wives of 
knights are conventionally called ladies, although the wives 
of knights are more accurately described as dames But 
besides this we have our lord the king and our lady the 
queen, loid bishops, lord, lieutenants, lord justices, lord 
advocates, lord mayors, lord provosts, lords of the council, 
lords of the treasury, lords of the admiralty, lords of 
manors, and a variety of othei lords who have no neces- 
sary connexion with the nobility Lord and lady m fact 
are among the titles of honour which have never been 
historically associated with any particular function Lord 
was ongmally m Anglo-Saxon hldford, probably a corrup- 
tion of kldfwear d, “the warden of bread” Lady m 
Anglo-Saxon is lilsefdige, and has also some connection 
with hlaf Neither name acquired by means of official 
association any definite signification beyond the more or 
less general ascuption of superiority 3 

It is exceedingly difficult to distribute titles of honour 
into rigidly distinct ‘categories. The following is as near 
an approximation as we aie able to make. 

I Supreme Sovereign Titles — Among 1 titles implying sovereignty 
the fiist place is occupied by “emperor” and “kmg” Under 
existing international arrangements the crowned heads of Europe 
take piecedence according to the date of then accession, and their 
rank is precisely the same, whether their style is imperial oi royal. 
But the proper meaning of emperor is the chief of a confederation 
of states of which kings aie members The German emperor is an 
emperoi m this sense, and he of course has precedence ot the kings 
of Saxony, Bavana, and Wurtembeig, whose dominions are in- 
cluded m his empire But neitliei he nor the emperors of Russia 
and Austria have any piecedence as such of the queen of the 
United Kingdom oi the kings of Italy and Spam Originally the 
title of king was superior to that of emperor, and it was to avoid 
the assumption of the superior title of rex that the chief magi- 
strates of Rome adopted the names of Caesar, imperator , and pnn- 
ceps to signalize then authority As imperator was the distinctive 
title of the ruler of the Western empire, so §cunXe6s was the dis- 
tinctive title of the xuler of the Eastern empire, and the Gieek 
/3aai\etis is the exact equivalent of the Latin rex The empeior of 
the East was called avTOKp&Tup as well as fiaa-iXetis But [Saaikets 
came to mean the same as imperator in so special a way that the 
word ptfi; was borrowed to expiess what had grown to be the in- 
ferior dignity of king 4 Under Charlemagne the imperial style of 
Rome and the royal style of Germany were united, 5 It was, 

3 ‘ ' The baron alone among the ranks of peerage can hardly be called 
official, except so far as peerage itself is an office. His title rather 
marks a rank or class than an office , it does not at once point out even 
the memory of distinct functions like those of the duke, the marquis, 
or the earl ” {Longman's Mag , vol n p 483) 

3 Muller, Led Sci Lang , 2d ser , p 255 

4 Freeman, Comparative Politics, pp 161-162 

5 “The great triumph in the life of Charles the Great was when the 
ambassadors of the Eastern emperor Michael addressed him according 
to the fall, imperial style (Egmhard, Annals , 812), £ Aquisgram, ubi ad 
imperatorem venerunt more suo, id est, Giaeca lingua, laudes ei 
dixerunt, Impe/ratorem eum et Basileum appellantcs ’ ” (Freeman, Com- 
parative Politics, p 353) Mr Freeman notices also the great con- 
troversy concerning the imperial titles, especially the word fiacnXei'js, 
which arose three generations later between the emperors Basil the 
Macedonian and Lewis the Second See also John Lydus, De 
Magistrates, 1, 3, on the distinction between rtipavvos, j3a<rtXeds , and 
ain-OKpdrup, discussed in. Freeman, Comp. Pol , p 445. 
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however, fioit* C*‘=at, ...... , 

Ea^t.-rn fmv./n alike, tliat tut It tome o-d f»i imp- or ~ 
to-'-v a ; u ed Until Kmui tnu, =, in t ut, no -ovueffin 
thou kit of n. iu 4 i.nn-’Uf emp mr lit a-uulm ‘-onm \.ai 

S ‘ rt t .. 1-oumiCfJs Do^i to tlit: i. ^ the 

10 di V iduv a It man cmpeior who was not Human emperor 
ito ,1.1 h-u-e o 3 in anomaly At nmote periods more than out 
of the "VYu-it ^vr.a kings <-a»'e.l lum-Af emptier of Britain, ana 
more tli r.i on- .ung of Castile eallul lnm-elf ompu-ui ofthotopaii- 
But thc-o a sumptions appear to have been merely intended 
i>*ote,b -vm^l the a^eition of superiority over them by the 
Roman ciul .<» .n ,, Get man or Greek Later on the kings of Portu- 

rrj.1 called tin mselves emperor of the Indies Bat that title, like 
the nuru’i ot the United Kingdom’s title of empress of India, nas 
Fieondary onlv and did not affect their official designation in the 
hierarchy of European sovereigns. 

The title of king does not suggest any of the questions 11111011 
hare b ai raised hv that of nnpe'-or. “ There 1 ^, ’ as Mr Freeman 
sai s. “a co muon idea of kingship math 13 at once recognized, 
hovit vrr haul it may be to debus it Tins is sdiavn among otuei 
things b\ the f at that no difficulty is c\ er felt as to translating the 
word 1 2 kin" and the norths which answer to it m other languages 
Etvmolo giealh indeed the Rornanc" and Teutonic voids foi king 
have q nre dvitnu t origins The Latin if* cui responds to the 
Sor skin t rn.nh and meant originally steeisman The ieutonie 
king on the contrary cortesponds to the fean-brit gcniala, and 
“sinivlv mt m f ether, the father of a family, the king of his own 
km, the fithu of a elan, the father of a p oph - In English 
thorn 19 no fc'muine form of king like lo^igui, the feminine km 
of lu *>r, m Ge’rn m As the feminine equivalent of king, queen is 
used, vhiJi Ti .t -Max Muller says is ‘ the old word for mother 
lie also ti*es th* translation of the Elide by Llhlas ; m the 4th 
century to pi mo its meaning at that eaily p* riod as v, ife or woman 
The queen was in fact m a special sense " the woman, or the 
v. Ife, ” th*- high' st of women and the highest of wives 111 the king- 
dom. 3 * * * * * King should properly describe the head of a nation in 
distinction from the head of a tribe, as emperor should properly 
describe the h* ad of a confederation m distinction from the head 
of a nation The idea of terutorial sovereignty, of kingship over 
a land m-ffi ad of mer a people, grew up under the feudal sj-stem 
In Biit am it va-> unknow n until long ait* r the A orman Conquest. 
William the Conqueror, like Harold or Edward, was king of the 
English, and it was only from the reign of Henry II. that his 
successor-, w a t_ transformed into kings of England. The Eastern 
titles ot sultan and shah are accepted as equivalent to those of em- 
peror and king m the West The sovereigns of China and J apan 
are called emperois both m common and in diplomatic parlanee 

II. Hanoi am Religious Titles of Sovereigns — The German em- 
perors were formerly styled “defenders of the church,” while the 
kings of France were called “very Christian majesty” and “ eldest 
sons of the church ” The queen of England is “defender of the 
faith,” the emq*eror of Austria as king of Hungary “apostolic 
majesty,” the emperor of Russia as king of Poland "orthodox 
maiestv,” the king of Spam “catholic majesty,” and the king of 
Portugal "very faithful majesty ” All these titles were originally 
conferred by the popes But the queen of the United Kingdom 

1 Freeman, Comp Pol , p. 133. 

2 Max Muller, Leal *S h Lang , 2d ser , p 25o. “All people, 
save those who fancy that the name Ling has something to do with a 
Tartar khan or with a £ ‘ eamung " or “ cunning ” man, are agreed that 
the English cynmg and the Sanskrit ga/ia&a both come from the same 
root, from that widely spread root whence comes our own cyn or km 
and the Greek ytvos The only question is whether there is any con- 
nexion "between cyning and ganetka closer than that which is implied 
m their both coming from the same original root That is to say, are 
we to suppose that cyning and ganak a are strictly the some word com- 
mon to Sanskrit and Teutonic, or is it enough to think that cynvng is 
an independent formation made after the Teutons had separated them- 
selves from the common stock 9 . The difference "between the two 
denv at ions is not v ery remote, as the cyn is the ruling idea in any 
ease , but if we make the word immediately cognate with ganaLa we 
bring in a notion about * the father of his people ’ which has no place 
if we simply derive cyning from cyn 53 (Freeman, Comp Pol , pp 
450-451 , see also his Harm Cong , vol 1 p 583, and Growth of 
the English Constitution , p 171) 

3 “The king’s wife was called regma m Latin from the beginning , 
but there is no English word answering to regma we have not and 
never had any word like the German Jcomgm The queen is simply 

queen (ci cen), woman, wife, the highest of wives m her husband’s 

dominions So the earl’s wife was simply the earl’s wife , the Nor- 
man style of countess now came in to fill up what was thought a 

defect. So with all strictly English titles, knight, sheriff, portreeve, 

alderman ''they have no fenunin.es , in. most cases the wife does not 

share her husband’s dignity But the mayor, being a French title, 
has his •mayoress, just as the duke has his duchess 53 (Freeman on 

“Titles,” m Longman's Magazine, vol. n. p. 489). 
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rmd the rmprw>r of Austria alone employ them as part of tlieir 
official de-ci lption* , , , . , 

III Jnfln.o, Titles of Sovereignty — Gi and-dukes lank next to 
I ilt r r3 Gi and -duke w is the ongmal title of the czars and was 
mttoducrl into western Em ope by Pope Pius V, v ho created 
Cunmo ile’ Medici grand-duke of Tu«rany in the last half of the 
loth century There are now seven leigmng grand-dukes m 
(rurnianv Pun re and duke are titles also borne by tlxe reigning 
chiefc, of minor Germanic states There aie reigning princes ot 
Monaco end Montenegro The Eastern equivalents fox these sub- 
ordinate titles are khedive, emir, khan, and bey 

IV Titles of Nobility — The titles of the greater nobility are 
-ounce, duke, marquis, carl or count, v lscount, and baron, and most 
of them exist m all European empues and kingdoms In the 
United Kingdom there are no princes outside the royal family 
In Russia theie aie no dukes except the imperial grand- dukes 
and neithei marquises nor viscounts In Germany there are no 
v iscounts Among the titles of the lesser nobility or gentry baronet 
and esquire aTe peculiar to the United Kingdom Knight, chevalier, 
and litter are leeogmzed throughout Emope, and as far as Persia 
and Japan Of old time m Scotland baion, now represented by 
laird, was not a title of the greater nobility, and the same may be 
sanl of freikct / in Germany The pecuhai designations of the 
chiefs of «ome of the Scottish elans and lush septs, as The Chisholm, 
The O’Donoghue, Cameron of Loehiel, Maegillicuddy of the Reeks, 
and others must also be included among titles of honour ^ It 
would be improper to prefix “ mister,” or to affix 'esquire, to 
their names m addressing them either orally or in writing, and 
their wives are always called madam Pasha, bey, and effendi are 
the most familiar of the Eastern, titles of nobility The ecclesi- 
astical titles of archbishop, bishop, dean, &e , and the military 
and naval titles of field-marshal, admiral, general, colonel, major, 
captain, &c , are common to all the countries of Europe, and 
are expressed by words m their several languages which are the 
precise equivalents of each other. But their incidentally dignified 
character is so overshadowed by their essentially administrative 
character that they can be regaided as titles of honour only in. the 
same sense as the titles of officers of state or justice 

To the foregoing titles of honour may be added the large assort- 
ment of complimentary epithets which are attendant on them, and 
winch are used as alternatively descriptive of the persons by whom, 
they are borne The Roman Caesars were by decree of the senate 
called m Latin augustns, or sacred, which was rendered m Greek 
by o-eScnmk, or adorable They vveie also habitually styled divi, 
plus an d fehx, clemens, ti anqutllvs, and sanctissirnus Augustahs 
viajeslas and a yia ftacriXeia were among the styles of the "Western 
and Eastern emperois respectively Majesty, sacred majesty, or 
Cnsarean majesty, was the peculiar title of the empeiors, and it 
was not assumed by any of the other sovereigns of Europe until 
comparatively modern times But it is said to have been adopted 
in France as early as the reign of Louis XI , m England the first 
king who used it was Henry Till Before that the kings of Eng- 
land had been called grace and highness, and sometimes excellent 
grace and kingly highness All emperors are now imperial majes- 
ties, and all Icings majesties, while grand-dukes, royal highnesses, 
and all mfeuor reigning potentates are highnesses of one sort or 
another. Imperial or royal highness is the proper title of the sons 
and daughters of emperors and kings, serene highness, or highness 
merely, being that of the members of princely families The 
German hohe.it, although it is commonly employed as the equivalent 
of highness or altesse, has a special signification of its own It 
holds an intermediate rank between altesse royal or royal highness 
and altesse sirthussime or serene highness, unless it is qualified by 
the adjectives Tcaisei hche or konighche. For many years, howevei, 
it has been appropriated to the less important reigning and the 
mediatized princely houses, to distinguish them from the princely 
houses of new creation and the mediatized countly houses, to whom 
the titles of durchlaucht and erlaucht are severally assigned In 
the United Kingdom grace is the title of dukes and duchesses, and 
lordship and ladyship of all other grades of the peerage and the 
bearers of courtesy titles of superior rank to any one of them 
Dukes and duchesses are styled most noble, marquises and mar- 
chionesses most honourable, and all other peers and peeresses, lords 
and I pfliftg by couitesy , privy councillors and the lord mayor of 
London are styled right honourable Honourable is the title of 
the younger sons of earls, the sons and daughters of viscounts and 
barons, and the judges of the High Court of Justice Archbishops 
are anost reverend, bishops right reverend, deans very reverend, 
archdeacons venerable, and all clergymen reverend The pope is 
his holiness, and cardinals are eminences. "Viceroys, ambassadors, 
and governors are excellencies But we have not yet rivalled the 
nice gradations m the descending scale of iZlustres, spectaMes , clar- 
issima, perfecttssimi, and egregw which characterized the official or 
administrative hierarchy of the later Roman empire (F DR ) 
TITMOUSE (Anglo-Saxon Mase and Tytmase, German 
Mease, Swedish Mes, Dutch Mees, Drench MUange), the 



419 


T I T- 

name 1 long in u&e for several species of small English 
birds, which aie further distinguished from one another 
by some chaiacteiistic appellation These go to make up 
the genus Pea us of Linnaeus, and with a very uncertain 
number of other geneia foim the Family Panel# of 
modern ornithology Its limits are, however, very ill- 
defined , and here only the species best known to English 
readers can be noticed 

The first to be mentioned is that called from its compaTativ ely 
large size the Great Titmouse, P ninja i , but known, also in many 
paits as the Oxeje, 2 conspicuous by its black head, white cheeks, 
and yellow bieast, dovn which runs a black line, while in spring 
the cock makes himself heaid by a loud love-note that resembles 
the noise made in. shatpenmg a saw It is widely distributed 
throughout the Bntish Islands, and ovei neaily the whole of 
Europe and northern Asia The next is the Blue Titmouse, Blue- 
cap, or Hun, P coeiuleus, smaller than the last and more common. 
Its names aie so characteristic as to make any description needless 
A third common species, hut not so numerous as either of the 
foregoing, is the Coal-Titmouse, P cttei, distinguished by its black 
cap, white cheeks, and white nape Some interest attaches to this 
species because of the diffeienee observable between the race in- 
habiting the scanty remnants of the ancient Scottish forests and 
that which occurs throughout the lest of Britain The forxnei is 
more brightly tinted than the lattei, having a elear bluish giev 
mantle and the lover pait of the back greenish, hardly either of 
which colouis aie to be seen m the same parts of more southern 
examples, which last have been described as forming a distinct 
species, P bi itctnmcus But it is to be observed that the denizens 
of the old Scotch fir-woods aie nearly nndway m coloration between 
the dingy southern birds and those w hich prevail over the gi eater 
pait of the Continent It would theiefore seem unieasonable to 
speak of two species only there should be eithei thiee or one, and 
the latter alternative is to he preferred, piovided the existence of 
the local races be duly recognized Much the same thing is to be 
noticed m the next species to be mentioned, the Matsh-Titmouse, 
P palustms, which, sombre as is its plumage, is subject to con- 
siderable local variation m its very extensive range, and has been 
called P borealis m Scandinavia, P alpestns m the Alps, and P 
lugubms in. south-eastern Europe, to say nothing of forms like 
P baicalensis, P cccmchatkcnsis, and others, whose names denote 
its local variations m northern Asia, while no great violence is 
exercised if to these be tacked on P atncapilla with several 
geographical races which inhabit Horth Ameiiea A fifth British 
species is the rare Crested Titmouse, P enstatus, only found in. 
limited districts m Scotland, though co m mon enough, especially 
m pme-woods, m many parts of Eui ope 

It is impossible to state how many species of Panes exist, their 
recognition at present being wholly subjective to the view taken 
by the investigator of the group Its latest monographer is Dr 
Gadow ( Cat B Br Museum, vm pp 3-53), who recognizes forty- 
eight, besides seveial sub-species North- Amencan ornithologists 
include some fifteen as inhabitants of Canada and the United States , 
but scarcely two writers agree on this point, owing to the existence 
of so many local forms Of the species inhabiting the Indian and 
Ethiopian Regions there is no space here to tieat, and for the same 
reason the presumably allied forms of Australia and Hew Zealand 
must he left unnoticed During the greater part of the yeai the 
various species of the genus Parus associate m family parties m a 
way that has been alieady described (Birds, vol in , p 766), and 
only break up into pairs at the beginning of the breeding-season 
The nests are neaily always placed m a hollow stump, ana consist 
of a mass of moss, feathers, and hair, the last being worked almost 
into a kind of felt Thereon the eggs, often to the numbei of eight 
or nine, are laid, and these have a translucent white shell, freckled 
or spotted with rust -colour The first plumage of the young 
closely resembles that of the parents , but, so far as is known, it has 
always a yellower tinge, very apparent on the parts, if there be 
such, which m the adult are white Eew birds are more restless 
m disposition, and if “irritability” be the test of high organiza- 
tion, as a much bepraised systematist asserts, the Pandas should 
stand very near the top of the list. Most of the European species 
and some of the Horth- American become familiar, haunting the 
neighbourhood of houses, especially m winter, and readily availing 


1 The prefix “Tit,” by heedless writers often used alone, though 
equally proper to the Titlark (cf Pipit, vol xix p 112), is perhaps 
cognate with the Greek tlt’is , which originally meant a small chirping 
bird (Ann Nat History, ser 4, x p 227), and has a diminutive form 
m the Icelandic Titlmgur — -the English or at least Scottish Titling 
It is by false analogy that the plural of Titmouse is made Titmice , it 
should be Tvtmcmses A nickname is very often added, as with many 
other familiar English birds, and in this case it is “ Tom ” 

2 The signification of this name is obscure It may perhaps he 

correlated with a Swedish name for the bird — Talgoxe. 
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themselves of such scraps of food, about the natuie of which they 
aie not pamculai as they can get 3 By gaideneis eieiy Tit- 
mouse is geneially legal ded as an enemy, for it is supposed to do 
infinite damage to the buds of fiuit-tiees and bushes, but the 
accusation is wholly false, for the buds destroyed aie always found 
to be those to which a grub — the bud’s real object — has got access, 
so that there can be little doubt that the Titmouse is a great 
benefactoi to the hoiticultuiist, and baldly evei more so than 
when the careless spectator of its deeds is supposing it to be bent 
on mischief 

Akin to the genus Parus, hut m many respects differing from it, 
is Act edula, containing that cui lous-looking bird the Long-tailed or 
Bottle-Titmouse, with its many local laces or species, which must 
be here passed over without a woid The bird itself, having its 
tail longer than its body, is unlike any other found m the northern 
hemisphere, while its nest is a perieet maivel of construction, 
being m shape neaily oval with a small hole m one side. The 
exterior is studded with pieces of lichen, woiked into a firm texture 
of moss, wool, and spiders’ nests, and the inside is profusely lined 
with soft feathers — 2379 having been, says Macgillvray, counted 
m one example Hot inferior m beauty or ingenuity is the nest 
built by the Pendulme Titmouse, JEgitha.lu& pendulinus , of the 
south of Europe, which differs, howevei, not merely m composition 
hut m being suspended to a bough, while the former is nearly 
always placed between two oi moi e branches 

The so-called Bearded Titmouse, Pamtrus hiarmums, 
lias lialnts wholly unlike those of auy of the foregoing, 
and certainly does not belong to the Family Par id#, 
though its real affinity has not yet been clearly shown 
It was f ormeily found m many parts of England, especially 
in the eastern counties, where it bore the name of Heed- 
Pheasant 4 , but through the draining of meres, the destruc- 
tion of reed-beds, and (it must be added) the rapacity of 
collectors it now only exists as a native m a very few 
localities It is a beautiful little bird of a bright tawny 
colour, vaiiegated with black and white, while the cock is 
further distinguished by a bluish grey head and a black 
tuft of feathers on each side of the chin. Its chief food 
seems to be the smaller kinds of freshwater mohusks, 
which it finds among the reed-beds it seldom quits 

The general affinities of the Pandse seem to lie rather 
with the Sittidx (cf Nuthatch, vol xvn p 660) and 
the Tree-Creepers , and those systematists who would 
ally them to the Lamidse (Shrike, vol xxi p 845), or 
still more interpose the last between the former Families, 
have yet to find grounds for so doing (an) 

TITUS By this, his Homan prsenomen, is usually- 
known the eleventh of the Twelve Caesars, Titus Flavtus 
Sabinus Vespa si anus, emperor from 79 to 81 ad With 
his father Vespasian, who rose to empire from the camp, 
began the Flavian line of emperors, the last three Caesars* 
Titus was born m 40, the year of the assassination of the 
fourth Caesar, Cams Caligula, and was brought up in. the 
household of Claudius, with that emperor’s son, Britanni- 
ens There was a story that he was dining at Nero’s 
table when Bntannicus was poisoned, and that he himself 
tasted the fatal cup, and had m consequence a serious 
illness Some time afterwards he erected two statues to 
the young prince’s memory. Educated m the imperial 
court, he was thoroughly trained m all elegant accom- 
plishments he could speak Greek fluently, and could 
compose verses ; he was a proficient m music , he could 
write shorthand, and could imitate handwriting so skil- 
fully that he used to say that he might have been a most 


8 Persons fond of watching the habits of birds may with little 
trouble provide a pleasing spectacle by adopting the plan, practised 
by the late Mr A E Knox, of hanging a lump of suet or tallow by a 
short string to the end of a flexible rod stuck aslant into the ground 
close to the window of a sitting-room It is seldom long before a 
Titmouse of some kind finds the dainty, and once found visits are 
made to it until every morsel is picked off The attitudes of the birds 
as they elmg to the swinging lure are very diverting, and none but a 
Titmouse can succeed in keeping a foothold upon it 

4 The common names given to this bird are so very inapplicable 
that it is a pity that “Silerella” (from siler, an osier) bestowed npon. 
it by Sir T Browne, its original discoverer, cannot be restored. 
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sucee&.-ful forger He wa-, very handsome, with a fine 
commanding txpieaaxon, and a v igoruim fiauie, veil 
trained in all tin. c ccru=<^> of a '-oldie i A-s a young man 
lie served w itli u edit m Germany and m Britain, and he 
practised at the Lax Suun he had the command of a 
legion, and joined his fatheL m Svria, he tout an active 
part in the Jtvu-h war, capturing seveial important fort- 
ressc.i, among them Tanchave and Gomala. In 68 he 
went at hm father’s bidding on a visit of congratulation 
to the newly proclaimed emperor, Gallia , but, heaung of 
Gal bah death and of the general confusion in the Homan 
world, ho returned to his father in Palestine, having m 
the meantime consulted the oracle of the Paphian ~\ enus 
as to his prospects and received a favouiable answer 
In the following year Vespasian, who, through his son’s 
pleasing manner and admit management, had made a 
friend of Muaanuc, the governor oi m, became em- 
peror, and left Titus to finally settle the Jewish war by 
the capture of Jerusalem Titus conducted the siege of 
the city, which for some months was defended amid in- 
credible hoirois, with signal ability, and took and destroyed 
it m September 70 The army saluted their victorious 
general by the title of “imperator”; in the East Titu» 
was now supreme, and practically emperor. On Ins return 
to Italy by way of Alexandria he fell in with that strange 
professor of mystical philosophy and magic, Apollonius of 
Tyana, and listened, it is said, to his pedantic talk and 
advice. As soon as he arrived at Home there was the 
usual triumph for a decisive victory, and both father and 
son shared it. On the arch of Titus, as it is called, 
erected some few yearo afterwards (see vol xx p. 830), 
may still be seen sculptured representations of Jewish 
captives and of the eaptnred trophies. Titus was now 
formally associated with his father in the government, with 
the title of Cjesar, and during the nine remaining years of 
Vespasian’s reign he controlled the administration, and 
was in. fact emperor. He was anything but popular he 
had the character of being luxurious, self-indulgent, pro- 
fligate, and cruel Summary execution of obnoxious per- 
sons seems to have been not uncommon There was a 
bad scandal too about his connexion with the shameless 
Jewish beauty Berenice, the sifter of the Agrippa of the 
Acts of the Apostles, both brother and sister followed 
Titus to Rome, and were allowed to reside in the imperial 
palace Public opinion at Pt-ome was outraged, and Titus, 
though he had promised Berenice marriage, felt obliged 
to send her back to the East Vespasian died m 79, 
leaving his son a safe throne and a well-filled treasury 
The forebodings of the people were agreeably disappointed, 
for Titus, who, it was feared, would be a second Kero, 
was known as the <s love and delight of mankind.” It is 
possible that his popularity was m some degree due to 
the fears which the depravity of his brother Domitian, 
who, it was known, was to succeed him, had begun to 
excite , but he had the tact to make himself liked by all 
He seems to have been thoroughly kindly and good- 
natured, he delighted in giving splendid presents, and 
his memorable saying, iC I have lost a day,” is said to have 
been uttered one evening at the dinner table when he 
suddenly remembered that he had not bestowed a gift on 
any one that day 

Titus, like his father, spent money on great public works 
and in adding to the magnificence of Rome The Colosseum 
was completed and dedicated in his reign, with combats of 
gladiators, shows of wild beasts, and sham sea-fights and 
representations of some of the great Greek naval battles 
He gave the city what we should now call “ a people’s 
palace” m his splendid baths, which surpassed those of 
Agnppa and of Nero, and supplied the mob with every 
luxurious appliance free of cost. 
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During his reign, m 79, occurred the memorable erup- 
tion. oi Ye-oivms which destroyed Herculaneum and 
Pompeii. The empeior \ l&ited the scenes of desolation 
and contributed liberally to the lelief of the distressed 
inhabitant a During his absence a fire raged for three 
days at Home, in which the Capitol was burnt , then 
followed a pestilence, and again Titus not only helped 
freely with his purse, hut took pains to acquaint himself 
with the suffereis and gave them his personal sympathy. 
Ital v and the Homan world generally were quiet and peace- 
ful during this biief reign The only fighting was m 
Britain under Agncola, who in the year 80 carried the 
Roman arms into Scotland as far as the Tay In the 
following September Titus died, being m his fortieth 
year, after a reign of two years and lather more than 
two months On his deathbed he said, so the story went, 
that there was but one thing of which he repented this 
was commonly supposed to point to his having spaied to 
punish his brother Domitian, who had moie than once 
plotted against his life, and whose succession to empire he 
must have felt would be a calamity for Home The verdict 
of history is on the whole favourable to Titus, and perhaps 
deservedly so ; but the general feeling throughout the 
Roman world after his death was that he had been 
fortunate m the briefness of his reign 

An admirable account of this emperoi will be found m Menvale’s 
History of the Homans under the Umpire, eh 60 (W J B) 

TITUS, one of the companions of St Paul, was of Greek 
origin (Gal li. 3), and appears to have been among the 
apostle’s earliest converts , he is first mentioned (Gal 21 . 
1) as having accompanied Paul, then m the course of his 
second missionary journey, from Antioch to Jerusalem. 
Here the Judaizmg brethren desired that he should be 
circumcised, but the liberty of the gospel was successfully 
maintained He was afterwards sent by Paul from 
Ephesua to Corinth, with, it would seem, a letter, no 
longer extant, more than once referred to m 2 Corinthians 
(u 3, vii 8 , comp vol vi p 401) He rejoined the 
apostle with favourable reports from Corinth m Mace- 
donia, and was again sent (from Philippi) with another 
epistle, probably what is now known as the second, to the 
Corinthians, and charged with the further duty of promot- 
ing the proposed collection for poor Christians m Judaea 
This is practically all that is known of him from the un- 
disputed Pauline epistles He is nowhere mentioned in 
the Acts In the pastoral epistle with which his name is 
associated he is represented (Tit i 5) as having been 
left by Paul m Crete to “ set in order the things that are 
wanting, and ordain elders m every city ” He is expected 
afterwards to join Paul at Nicopolis (m 12) In 2 Tim 
iv 10 he is spoken of as having gone to Dalmatia Tradi- 
tion, obviously resting on the Epistle to Titus, has it that 
he died m Crete as bishop at an advanced age. 

TITUS, Epistle to See Pastozral Epistles, vol. 
xvm p 348 sq 

TITUSYIELE, a city of the United States, m Craw- 
ford comity, Pennsylvania, in 41° 38' N lat and 79” 
42' W long , stands upon Oil Creek, m the midst of the 
oil region of north-western Pennsylvania Its predomin- 
ant industries have reference to the production, refining, 
and transportation of petroleum. It has two railroads — 
the Dunkirk, Allegheny, and Pittsburg, and the Buffalo, 
New York, and Philadelphia The city had a population 
of 8639 m 1870 and of 9046 m 1880. 

Titusville, originally a small lumbering town, began its career 
of prosperity in 1859, when oil was discovered m this region, and 
during the succeeding years it was the scene of very great activity. 
It was chartered in 1867, when at the zenith of its prosperity 
Since that time it has settled down to a less feverish and more 
healthy growth. 

TIUMEN. See Tyumen. 
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TIVERTON, a borough of Devonshire, England, is 
finely situated m the midst of beautiful scenery at the con- 
fluence of the Lowman and the Exe, 14]- miles noith of 
Exeter and 184- west-south- vest of London A branch line 
connects it with the Gieat 'Western, and the Exe Valley 
Railway with Exeter and Dulverton The greater part of 
the town is on the left bank of the Exe , the four principal 
streets are wide and regular Since 12G2, when Amicia, 
countess of Devon, caused a stream of water to be directed 
from Norwood to Tiverton, a distance of 5 miles, every 
street has had a constantly flowing supply At points 
now spanned by bridges there were formerly two fords, one 
over the Exe and the other over the Lowman, hence 
Twofordton and Twyfordton the former names of the town 
There still remain the principal gateway and an octagonal 
turret of the ancient castle (now a private residence), built 
m 1106 by Richard de Riparus or Redvers, first earl of 
Devon, and the chief residence of the Redvers till the execu- 
tion of Henry Courtenay, marquis of Exeter, in 1539 The 
most ancient part of the church of St Peter is the Norman 
doorway, the embattled western tower is 120 feet m 
height For Blundell’s free grammar-school (1604) new 
buildings have recently been erected m the Tudor style 
Among other educational establishments are the school of 
science and art, the blue coat chaiity school (1714, re- 
established as a middle boys’ and middle girls’ school m 
1876), and the Chilcott free school (1611) The other 
principal public buildings are the market-house (1830-31), 
the infirmary (1852), the town-hall (1864), and several 
almshouses Tiverton was formexly famed for its woollen 
manufacture, introduced m the 14th centuiy, its annual 
returns m 1612 were estimated at £300,000, about 8000 
persons being employed m the industry. It is now chiefly 
noted for its lace manufacture, established by John Heath- 
coat, the inventor of the bobbin net frame The popula- 
tion of the municipal borough (area, 17,491 acres) in 1871 
was 10,024, and m 1881 it was 10,462 

The town existed in. Saxon times In the reign of Edward the 
Confessor it was held by vassals or servants, and m Domesday it 
is enteied as terra regis In 1200 it had a market and three annual 
fans After the introduction of the woollen trade m 1353 it rapidly 
increased, and Camden states that the trade had hi ought it “much 
gam and glory ” The town and castle weie taken by Fairfax m 
1645 Tiverton suffeied fiom the plague in 1591 (whemthad 5000 
inhabitants), and from fire m 159S, 1612, and 1731. It was mcor- 
poiated by James I m 1615 $ but m 1732 its chaiter was forfeited, 
and a second was not bestowed till 1737 The borough was depnved 
of parliamentary lepiesentation m 1885 

See Harding’s History of Tiverton, 2 \ols , 1845 

TIVOLI (Lat Tihur), a town of Italy, situated 17 
miles east-north-east of Rome on one of the spurs of 
Monte Ripoli, 830 feet above the sea Its position is 
very striking and beautiful , it stands partly at the edge 
of the lofty cliff over which the river Amo falls m a most 
imposing mass of water The present aspect of the fall 
is very different from what it was m ancient times, as the 
water has undermined and carried away great masses of 
the rock In 1881 the population of the town was 
9730, and of the commune 10,297 

Ancient Tihur was founded, according to the legend adopted by 
the Roman poets, many centuries before Rome, by the Siculi 1 
They weie expelled by a Greek named Tiburtus, the son of Catil- 
lus, who became tbe eponymous hero of Tibur 2 During the eaily 
histone period Tibur, which stood on the borders of the Sabine 
territory, was always a bitter enemy of Rome, and on many 
occasions allied itself to various peoples, even the Gauls, in their 
attacks on the city With the rest of Latium, Tibur was finally 
conquered by Rome m 335 B c , and on account of its constant 
enmity was treated with much seventy, not being admitted to the 
Roman franchise till towards the close of the republican period 
Almost no mention of Tibur occurs during the tame of the empire , 
but the town is recorded to have suffered severely during the Gothic 
invasion m the 6th century 

1 Dion , i 16, and Plm , JET. A , xvi 87. 

2 Hor , Od , i 18, 2 , Ov , Fast , v 74 , Virg , JEn., vu. 670 
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Remains of its city wall still exist, built of squared blocks of 
tufa , but the w hole circuit is not clearly determinable Even 
the site of the large and wealthy temple of Heicules is doubtful, 
winch stood m an extensive temenos, containing libranes and a 
porticus, where Augustus sometimes admimsteied justice 3 At the 
edge of the cliff still stands a small circular temple, of doubtful 
dedication, which once had eighteen columns, and closely re- 
sembled that m the Forum Boanum of Rome Its cella walls are 
of conciete fated with opus leticulatum, and its columns of tra- 
vertine , it dates fiom about tbe time of Christ Its popular 
name is the “temple of the Sibyl ” 4 Close by is anothei small 
] irostyle- tetrr astyle temple lesemblmg that (so called) of Fortune 
Vinlis m Rome Remains of the cncuit wall of the forum also 
exist, with a large apsidal pi ejection, as well as an extensive 
eiypto-poitieus, faced with blank arcading and divided internally 
by a low of twenty-eight columns Tibui was a favourite summer 
residence of many wealthy Romans under the empire, and 
especially of Horace and Maecenas 5 One of the chief aqueducts of 
Rome, “Amo vetus,” started fiom the Amo at Tibur The 
ancient “lapis Tibui turns” (modern tra\ ertme) was so called 
fiom its chief quarries at Tibur, where it has been during long 
ages deposited by the water of the uvei Amo 

Hadrians villa , which stands at the foot of the Tibur spur of 
hill about 2 miles distant, is one of the most important Roman 
lemams m tbe world Between 1870 and 1882 the gieater part of 
its immense area "was excavated ; tbe whole cncuit was once no 
less than 8 miles The scheme of this wonderful group of build- 
ings was the fancy of the ncli and highly educated emperor 
Hadrian, who desued to leproduee, within a short distance of 
Rome, a number of the chief Greek sites and buildings which lie 
had visited in diffeieut parts of the w T orld Besides his own palace 
he built a large stoa poecile, copied fiom that at Athens, an odeum, 
a lyceum, an academy (with its gardens, halls, and porticus), 
libraries, Latm and Greek theaties, a stadium, palaestra, hippo- 
drome, batlis, and many temples Large gardens, divided into an 
artificial “Vale of Tempe,” “ Elysian Fields,” and “Tartarus,” 
were watered by a winding stieam named the “Euripus” In 
another place stood a “ seiapeum,” copied from that at Alexandria, 
and filled with pseudo-Egyptian statues and reliefs, many of which 
have been recently unearthed Barracks foi the prsetonan guard 
and rows of dwellings foi slaves completed this magnificent group 
of buildings In many parts the existing remains are well pre- 
served and m some cases the uses of the different buildings can be 
determined 6 The mam walls aie of concrete faced with mixed 
brick and opus reticulatum, once "wholly covered with magnificent 
Oriental marbles and crowded with fine Greek and Graeco-Roman 
sculpture , mosaic of marble and glass was lavishly used for floors, 
walls, and vaults, together with the most elaboiate painted decora- 
tions A large number of fine works of art have been discovered 
here, such as the mosaic of “Pliny’s doves” and the Faun m rosso 
antico now in the Capitol It is probable that the Venus de’ 
Medici came fiom this villa, together with many other statues 
found m the 16th century whose pi ovcnance is now foigotten 

TLAXCALA ( Tlctscala , “ House of Bread ”), an his- 

toncal city of Mexico, capital of the state of Tlaxcala, which 
nearly coincides with the old native republic of Tlaxcala, 
occupying the easternmost of the four sections into which 
the Anahuac plateau is here divided by ranges of hills, 
between 19° and 20° N lat The modern town, standing 
on the site of the old Indian capital, lies (m 19“ 19’ N 
lat , 98° 6’ W long ) on the little river Papagallo (Atoyac, 
formerly Zahuatl), which flows between two hil ls at an 
altitude of considerably over 7000 feet, some 30 miles 
north of La Puebla and 170 by rail from Vera Cruz 
Tlaxeala was founded probably about the close of the 
13th century, when the Tlaxcaltecs, a branch of the 
Nahuatl race closely akin to the Aztecs, withdrew from 
the western side of the central lacustrine district and 
established a powerful democratic state in a somewhat 
secluded, hill -encircled, but highly productive tract, 90 
miles m length by 70 in breadth, with a total area of 
over 1550 square miles The Tlaxcaltecs, hereditary foes 
of the Aztecs, became, after a short resistance (September 
1519), the firm allies of the Spaniards, their co-operation 
contributing largely, if not mainly, to the overthrow of 

3 See App , Bell Cvo , v 24 , and Suet , Aug , 72 

4 It has also been called the temple of Vesta, but the real site of 
this last was on the other side of the river 

6 Hor , Od , i 7, 10, and u 6, 5 

6 Many of the names given to different parts by the Roman anti- 
quaries are based ou mere conjecture 
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the Mexican empire But the result was the enslavement 
of Tlasxala. it=elr, the general floods of the country, ami 
the di-spet -ion of most of the u.liabitrak- by Coitc* 
Although now reduced to a pupaL-tion. of a htzlj ovci 
3000, or. including: the commune to 30 000, and with no 
monument-) beyond a fine draub, an old episcopal palace, 
and a town-hall, the city at the time of the conquest was 
a ver> lea aw place, containing neady as many inhabitant - 
as the whole of the modern state f 1 JO UOO; Vfimn 
occupied by the Spaniard-, its s.ze and splendour ext ited 
the admiration of Carte-, who describe* it in somewhat 
exaggerated language as “much larger and much stronger 
than Granada, with a* fir e building* and much mo. e people 
than Granada had at the time it wa--, cantuied, also much 
better supplied with the things of the eaith ' (C*o ,<>' f G7 ) 
It was di&poaed la four distract quartci* separated by high 
...tone walls, each with a palace for the mLng chief, besides 
temples, and stone buddings tor the noble* But mo*t ot 
the other house* wue low mud or adobe atructiue* la 
the daily market wlucii wu* said to be frequented by 
30,000 people, were expo-ed for sale the irroduct* of the 
surrounding countiy, — maize, maguey (ext i acted irom the 
aloe), and chilli pejiper, to these are now added wheat, 
barley, pease, lentils, and a great variety of fruits 

A prominent feature of the lindscape is tlietheira dc Malintzi, oi 
Malinclie, that is '‘Laid of Manna, " a name yiv tn to Curtes aftei 
his alliance with the “heroine of the conquest. ’* 'Ihe Sicua 
i originally ilatLieuezatl), which rises grandly 'moie than 10 000 
ieet) above the plateau, take* a prominent pla. e m Tlaxoalteuan 
mythology, owing to the peealiai shape of its summit, representing 
in rough outline the body of a natn e woman h mg at Full length in 
its grace and partly wrapped m its cerements There are some 
woollen manufactures, centred chiefly in the capital, and also a 
fewr sils cr, copper, lead, and coal mines m the San Ambroaio and San 
Mateo range* , but the state is essentially agricultural, \ leldrag 
1-irge aimuil crops of maize and wheat, the total produce being 
valued at over £l,0u 0,000 

TLEMCEN, or Tionrslx, a town of Algeria, chef-lieu of 
an arrondissement ra the department of Oian, lies 36 miles 
S W. of Oian, 2625 feet above the sea, on a terrace on the 
northern slope of a range of rocky hills (3430 feet) Its 
white minarets, towers, and battlements rise picturesquely 
above the surrounding verdure, which is nourished by 
numerous springs, and even m ancient days gave rise to the 
Roman name Pomaria The various quarters are grouped 
around the principal mosque, — the Jewish to the south- 
west, the Moorish to the south-east, that of the merchants 
to the north-east, while the new town with the civic build- 
ings lies to the north-west Of the sixty-four mosques 
which existed at the period of the French conquest, several 
have disappeared. The great mosque has a minaret 
adorned with marble columns, and cased wuth mosaic of 
the most varied designs ; a fountain of alabaster stands 
in the alabaster-paved inner court; and seventy-two 
columns support the pointed arches of the interior The 
mosque of Abul Hasan, now used as a French and Arab 
school, has tw r o series of arches, which rest on alabaster 
pillars, and the courts are ornamented by sculptures of great 
beauty and richness, the delicately carved cedar ceiling 
bears traces of polychromatic painting. The mosque of 
El-Halawi is specially interesting for the sculptured capitals 
of its magnificent alabaster columns Tlemcen, besides 
numerous other mosques, possesses a fine modern Roman 
Catholic church m the Byzantine style and five syna- 
gogues. The military authorities occupy the Mehuar or 
citadel, built in 1145, which separates the Jewish and 
Moorish quarters, and was formerly the palace of the 
rulers of Tlemcen Only the mosque and the battlemented 
wall, flanked by two towers, remain of its former magnifi- 
cence. Among the antiquities preserved m the museum is 
the epitaph of Boabdil, the last king of Granada, who 
died at Tlemcen in 1494. The vast basin under the old 
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wall-, now u*ed a* a ie*ervon (720 feet m length, 490 
in width, and 10m depth), was apparently made for naval 
exhibition- by the sovereigns of Tlemcen The barracks 
of the .Spains occupy all that remains of Ivissaria, a 
settlement ot Euiupean merchants fiom Pna, Genoa, 
Catalonia, and Provence Leather, saddles, Turkish 
supper*, arm*, and woollen goods aie manufactured m 
Tlemcen , the production ot od and flour and market- 
gaidcnxng occupy Euiopean* and natives , good tobacco 
i* also grown Theie i* an active trade in cattle, wool, 
drain, and fruit A railway (3/ mile*) is being built 
h$8T) to connect Tlemcen with Rah gun, its port In 
1830 the population (natives, Europeans, and Jews) was 
19,743 (26,395 in the commune) 

Hie tov. n was originally at Agadir (Ponict* in), to tbe east of the 
present site wheie Roman inscriptions have been found At the 
tune ot the Axab invasion the dishnrt was held by the Beni Ifren 
t ibe of Zcnata Beiheis, who ultimately founded heie the sove- 
reignty ot the Btau Ya'la (1002-1080) In 10S0 the Almoiavid 
king, aftei besieging and sacking the place, built a new town on 
tin. "site of his camp His successors reigned sixty -five yeais, 
when, alter holding Agadu four years against the enemy, they 
v.cie ov ci come by the Almohades, who massacred the inhabitants, 
r< built, enlarged” and repeopled the ruined town, and suuounded 
Tlemcen and Agadn with a common wall Tlemcen now flouiished 
greatlv under the 'Abd al-Wad, also a Zenata dynasty, who ruled 
mst for the Almohades and aftei 1242 as nominal vassals of the 
Hafsites of Tunis In 1337 their power was temporarily extin- 
guished by the Merimds, who built the town of Mansuia, west 
of Tlemcen They left some fine monuments of the penod of their 
a*eendenev, winch lasted twenty-two years Once more, undei the 
'Abd al-AVdd, from 1359 to 1553, Tlemcen enjoyed prosperity, 
when it had a population of 125,000, an extensive trade, a brilliant 
court, a powerful army, and its finest buildings weie reared The 
Spanish occupation of Oran struck a fatal blow at the European 
commerce of the town, which gradually lost all its territory to the 
Tiuks after they had seized Algieis When the French enteieA 
Algena the sultans of Morocco were worsted by the Kuluglis ra 
their attempt to hold the town In 1834, and again m 1837, 
Abd el- Kader sought to le-estabhsh the ancient empire of Tlemcen, 
but the Fiench definitely took possession m January 1S42 

TOAD This animal belongs to tlie Anurous division 
of the Amphibia, and toads and frogs are the only repre- 
sentatives of the A aura or JBatiachxa indigenous to Britain. 
To an ordinary observer the toad is proved to be an am- 
phibian by its moist soft skin, an anuran or tailless am- 
phibian by the want of a separate tail The toad differs 
from the frog in the following points — It has no teeth 
on either of its jaws or on the roof of its mouth, while the 
frog has a series of fine teeth on the tipper jaw and also 
teeth on the palate , the tongue m both animals is attached 
in front and free behind, but that of the frog is forked at 
its free exti entity, that of the toad is not , the skin of the 
toad is rough with large protuberant warts, while that of 
the frog is smooth , the body of the toad is more globular 
and puffy than that of the frog , the hind legs in the toad 
are shorter, and the posterior digits not so completely 
webbed, the animal being more terrestrial m its habits 
than the frog. In the toad, as in the frog, there are four 
digits anteriorly, five posteriorly. The warts of the toad’s, 
skin contain large cutaneous glands, which secrete a thick 
yellowish fluid with acrid properties, capable of irritating 
and producing slight inflammation on the human skm 
The use of this secretion is probably to protect the toad 
from being devoured by carnivorous animals Like other 
Amphibia , it has a large membranous bladder communi- 
cating with the terminal part of the intestine — the allantoic 
bladder, — in which fluid accumulates, probably from the 
kidneys, though the ureters do not open directly mto the 
bladder The toad, when handled or alarmed m any way, 
ejects the contents of its bladder Owing to these peculi- 
arities and its appearance, the animal is commonly regarded 
with loathing, and credited with far more poisonous pro- 
perties than it possesses In its breeding habits the toad 
resembles the frog . its eggs are fertilized externally at the 
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moment of extrusion, as m tlie frog the parents resorting I 
to the water for tlie purpose of reproduction The ova are 
laid m spring, and aie arranged, not m shapeless masses, 
but m a string containing a double senes of eggs adher- 
ing by their gelatinous envelopes , the string extends to a 
length of three or four feet The tadpoles are similar to 
those of the frog, but blacker , their metamorphosis takes 
place in the same mannei, the thiee pans of external gills 
being first absorbed and replaced foi a time by internal gills, 
which are m then turn lost, the branchial slits being closed 
by the coalescence of the opeicular membrane with the 
skin The metamorphosis is complete m autumn The 
toad is carnivorous, feeding on flies and other insects and 
worms It hibernates in winter, passing its period of 
torpidity m holes or burrows in the earth The finding of 
toads m a state of hibernation has given n&e to stories 
of their being found m the centre of tiunks of tiees or 
imbedded m solid rock. The myth of the jewel m the 
head (Shakespeare) is probably founded on the brightness 
of the eyes, m which the ins is flame-coloured 

There are two kinds of toad in Britain, — the Common 
Toad, which is almost black m colour, and the Natter-jack 
Toad, which is light ei, smaller, and has a blight yellow 
line along the middle of the back. The length of the 
common toad is 3| inches, of the natter-jack 2|- inches 
The male natterjack possesses a bladder or vocal sack 
beneath the throat communicating with the mouth, which 
acts as a resonator to its voice , its cry is “ gluck-gluck ” 
The vocal sack is absent m the common toad, and only in- 
completely developed m the Green Toad of the Continent 
In zoological classification the toad belongs to the genus Bufo, fiist 
constituted by Laurenti in the Synopsis Reptihuu, of vlncli the fol- 
lowing diagnosis is given m the Brit Mus Gat Batt Sal , 1882 — 
Pupil hoiizontal Tongue elliptical or pynfoim, entire and free 
behind Vomerine and maxillaiy teeth none Tympanum dis- 
tinct or hidden, seldom absent Fingers free, toes moie or less 
webbed , the tips simple oi dilated into small disks Outei meta- 
tarsals united Omosternum generally missing, if present cartila- 
ginous, sternum a cartilaginous plate, sometimes more oi less 
ossified along the median line Diapophyses of sacral veitebise 
more or less dilated Terminal phalanges obtuse or triangular 
Distribution cosmopolitan, except Austialia 
Bufo vulgaris, Laurenti, the Common Toad, is thus distinguished 
Crown without bony ridges First finger as long as or longer than 
the secoucl Parotids distmet Tympanum smaller than the eye 
Toes half webbed , no tarsal fold , subarticular tubercles of toes 
double The species is "widely distributed, occurung throughout 
Europe, Asia, and noith-west Afnca 
Bufo calmnta , Laurenti, the Hatter-jack Toad, shows the follow- 
ing differences from B vulgams — toes not half w ebbed , tympanum 
lather indistinct, a tarsal fold It is distubuted thioughout 
Europe 

Accoidmg to Boulenger there are 77 species of Bufo known, of 
ivhich 35 aie confined to the Old World, the rest to the American 
continent Ho species is common to the two gieat continents 
The only othei species occurring in Europe besides the two which 
are found in Biitam is Bufo Hindu, Lauienti, which langes thiough- 
out Em ope, Asia, and Hoith Afnca 

TOBACCO consists of the leaves of several species of 
Nicotiana (nat ord iSolanacem), vauously prepared for 
use as a narcotic While it is principally manufactured 
for smoking, a large amount is also prepared for chewing, 
and to a more limited extent it is taken in the form of 
snuff Under one or other of these forms the use of 
tobacco is more widely spread than is that of any other 
narcotic or stimulant 

History. Although the fact has been controverted, there cannot 
be a doubt that the knowledge of tobacco and its uses 
came to the rest of the world from America. In Novem- 
ber 1492 a party sent out by Columbus from the vessels 
of his first expedition to explore the island of Cuba 
brought back information that they had seen- people who 
carried a lighted .firebrand to kindle foe, and perfumed 
themselves with certain herbs which they carried along 
with them. The habit of snuff-taking was observed and 


described by Iiamon Pane, a Pianciscan, who accompanied 
Columbus on his second voyage (1494-6), and the practice 
of tobacco chewing was first seen by the Spaniards on the 
coast of South America m 1502 As tlie continent of 
Amenca was opened up and explored, it became evident 
that the consumption of tobacco, especially by smoking, 
was a uiw eisal and immemorial usage, m many cases hound 
up with the moat significant and solemn tribal ceremonies. 

The term tobacco appears not to have been a commonly 
used original name for the plant, and it has come to us 
from a peeuhai instrument used for inhaling its smoke by 
the inhabitants of Hispaniola (San Domingo) The instru- 
ment, descubed by Oviedo (Histona de las Indias Occiden- 
tales , Salamanca, 1535), consisted of a small hollow wooden 
tube shaped like a Yj the two points of which being in- 
serted m the nose of the smoker, the other end w r as held 
into the smoke of burning tobacco, and thus the fumes 
were inhaled This apparatus the natives called “ tabaco 11 ■ 
but it must be said that the smoking pipe of the con- 
tinental tribes was entirely different from the imperfect 
tabaco of the Caribees Benzom, on the other hand, whose 
Travels in America (1542-56) were published m 1565, 
says that the Mexican name of the herb was “ tabacco.” 

The tobacco plant itself was first bi ought to Europe m 
1558 by Francisco Fernandes, a physician who had been 
sent by Philip II of Spam to investigate the products of 
Mexico By the French ambassador to Portugal, Jean 
Nicot, seeds were sent from the Peninsula to the queen, 
Catherine de’ Medici The services rendered by Nicot m 
spreading a knowledge of the plant have been commemo- 
rated m the scientific name of the genus Nicotiana At 
first the plant was supposed to possess almost miraculous 
healing powers, and was designated “herba panacea,” 

“ herba santa,” c< sana saneta Indorum ” , “ chvme tobacco ” 
it is called by Spenser, and “ onr holy herb nicotian ” by 
William Lilly While the plant came to Europe through 
Spam, the habit of smoking it was initiated and spread 
through English example Ralph Lane, the first governor 
of Virginia, and Sir Francis Drake brought with them in 
1586, from that first American possession of the English 
crown, the implements and materials of tobacco smoking, 
which they handed over to Sir Walter Raleigh Lane is 
credited with having been the first English smoker, and 
through the influence and example of the illustrious 
Raleigh, who “ tooke a pipe of tobacco a little before he 
went to the scaffolde,” the habit became rooted among 
Elizabethan courtiers During the 17th century the 
indulgence m tobacco spread with marvellous rapidity 
thioughout all nations, and that m the face of the most 
resolute opposition of statesmen and priests, the “ eounter- 
blaste ” of a great monarch, penal enactments of the most 
severe description, the knout, excommunication, and capital 
punishment 

The species of Nicotiana number about fifty, but those of which Botany, 
the leaves aie used as souices of tobacco are lew With the excep- 
tion of two species, one native of Hew Caledonia, the other proper 
to Austialia, they are all of American origin They form two 
well-defined groups, the first of which is characterized by the 
possession of an elongated corolla tube, red in coloui, the plants 
having a single unbranched stalk which attains a height of from 
5 to 7 feet, while to the second group belong such as have a 
swollen corolla tube of 1 a greenish-yellow colour, and a much- 
branched stem reaching a height of only from 2 to 5 feet The 
type of the first group is the Virginian Tobacco, N Tabacum, 
while the best known representative of the second is the Green 
Tobacco, N mstica These two species, together with their 
numerous varieties, and with the Persian Tobacco, N persica , — the 
source Of the famous Tumbeki or Shiraz tobacco, — are the sole 
sources of commercial tobacco, N Tabacum. is the species from 
which the tobaccos of Cuba, tbe United States, and tlie Philippine 
Islands, and the Latakia of Turkey, are derived, and it is thus 
the source of not only the greater proportion of the tobacco ot 
commerce but also tbe most highly prized and valuable of its 
varieties N. rustxca, originally a native of Brazil, is cultivated 
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to a considerable extent in South Germany, Hungary, and the East 
Indies. 

The Virginian tobacco-plant, IV. Tfdmum, is a coarse rank- 
growing annual, with a simple unbranched cylindrical stem which 
attains a height of 6 feet and upwards, terminating in a panicle 
of pink flowers. It has alternate simple oblong lanceolate leaves, 



those at the lower part of the stem being slightly stalked, and of 
large size, reaching to two feet in length, while the upper are semi- 
arnplexieaul and of variable outline. The seeds are brown in colour, 
with a rough surface, of minute size, and exceedingly numerous, as 
many as 40,000 having been counted on a single plant. The whole 
of the green parts of" the plant are covered with long soft hairs 
which exude a viscid juice, giving the surface a moist glutinous 
feeling. The hairs are multicellular, and of two kinds, one 
branching and ending in a fine point, while the other, nn branched, 
terminates in a clump of small cells. Stomata occur on both 
surfaces of the leaves, and, with the peculiar hair structure, render 
the microscopic appearance of the plant highly characteristic. 



Fig. 2.— Microscopic Structure of Tobacco Leaf. 


Tobacco will flourish over wide areas and in very dissimilar 
climates, but it is best suited for regions having a mean tempera- 
ture of not less than 40° F. and where early antumn frosts do not 
occur. It develops the most highly appreciated qualities in tropical 
lands possessed of a comparatively dry climate. Tobacco is a most 
exhausting crop, and requires rich and abundant manuring, the 
character of which exercises a distinct influence on the quality of 
the product. A crop grown under such widely different conditions 
of dimate and agriculture as is the case with tobacco must of 
necessity be subject to varied treatment both in cultivation and in 
curing, and here we can refer only to the general features of the 
growing and securing of the crop. 

In European cultivation, the tobacco-seed is sown in a hotbed 
about thb end of March. The seed-beds are kept covered with 
damp straw or withered leaves till the seedlings appear above the 
ground, after which the covering is removed, and, to protect the 
young plants from frost, to which they are extremely sensitive, the 


beds are covered at night with mats. So soon as the plants can he 
handled, they are picked out in rows in a garden bed, where they 
remain protected from night frost till they have developed five or 
six leaves and have a height of 3 to 4 inches. They are then ready 
for transplanting, by preference in moist weather, into prepared 
drills 20 to 25 inches apart in the field. The transplanting is 
done about the end of May, or earlier in localities free from niglit 
frosts, and in dr}’ weather the field is plentifully soused with liquid 
manure. The plants are carefully weeded and attended to, and 
the soil is frequently stirred with narrow hoes until the period 
when they show symptoms of flowering. This may be when they 
are only 3 feet high, or not Until they have reached their proper 
heigh t 4 of 6 or 8 feet ; but tlie flowers must not be allowed to form, 
except in the case of a few plants left purposely for seed. To 
obtain fine and strong leaves on the plant is the great object of the 
cultivator, and a fine tobacco plant ought to have from, eight to 
twelve large succulent leaves. Cultivators commonly diminish the 
number of leaves by “topping” or breaking oif the top, under the 
idea that the remaining ones will afford the strongest tobacco. 

Suckers or shoots near the root are carefully removed, and every- 
thing is done to concentrate the strength of the plant in the leaves. 

Every leaf injured by insects is removed, and the crop is watched 
until the leaves have a yellowish tint and begin to droop, when 
they are fit to be gathered. This is usually in September, so that 
the plants, from the time of their insertion on the mounds, have 
occupied the ground four months, during which time they have 
been, subject to many vicissitudes, — from the attacks of insects, 
from a disease called “firing,” caused by the long continuance of 
very wet or very dry weather, and from the occurrence of autumn 
frosts while the crop is yet in the field. 

In the harvesting of the tobacco crop several distinct methods 
are followed. In ordinary European cultivation the ripe leaves 
are separated from the standing stalks in the field. The three 
lower root-leaves are first stripped off and laid, face downward, 
around the root to wilt, after which they are bundled and carried 
to the barn. Afterwards the remainder of the leaves are separated, 
working from the top downwards, and, similarly, they are spread 
on the ground till by wilting they lose their brittleness. They are 
then bundled and packed, tops upward, closely on the floor of the 
barn for some time to sweat, by which the uniform ripening and 
subsequent favourable drying are promoted. The bundles are 
carefully watched to prevent overheating, which would blacken 
and injure the leaves. In the tobacco-growing districts of the 
United States tlie entire plant is cut down in the field close to the 
ground, then the stalks are spitted on long rods or laths, care 
being taken to keep the leaves from touching each other, and on, 
these rods they are carried and hung in the. barn or curing-house 
i for drying. 

The curing of the leaves which follows has for its objects the Curing, 
drying and preservation of the tobacco, and, by a process of slow 
fermentation, the modification of certain of the leaf constituents, 
and the development of the characteristic aroma of the substance. 

Subject to various minor modifications, the process of curing is 
carried out either slowly by the air-cure process or rapidly by fire- 
curing. The European cultivators, who generally cure by the 
slow process, either spit the leaves through the middle on a long 
rod or string them on a cord, taking care to keep each leaf from 
touching its neighbour. These rads 4 or cords of leaves are suspended 
in a barn or curing-shed in a way which allows the free circnlation 
of the air, and at the same time brings the whole contents of the 
shed equally under the drying influence of the air currents. When 
the weather is clear and dry, free circulation of tlie air is in every 
way promoted, Ivut on humid days the moist air is excluded and 
sometimes artificial heat is required to prevent mildew and rotting 
of the leaves. Under favourable circumstances the tobacco will be 
dry and ready for further treatment in from six to eight weeks, and 
the leaves should then have a fine bright warm brown colour. 

In the United States the quick-drying process by artificial heat 
is employed principally for the preparation of export tobacco. 
Formerly the heat was obtained by means of an open charcoal fire 
within the curing-barn, but now the structure is heated by a 
system of flues which permits of the burning of any kind of fuel. 

For dark shipping tobacco, the entire plants, cut down close to the 
ground, are immediately housed, and at once dried off. Red 
shipping qualities are prepared by leaving the cut stems either in 
the field or hung on scaffolds in the barns for a few days to wilt 
and wither in the air, after which they are dried by artificial heat. 

In the treatment of both dark and red kinds the temperature 
within the barn is gradually raised till it reaches 170° F., and the 
drying is complete in from four to five days. 

By whichever way treated, the tobacco-leaf at this stage is 
brittle, and cannot be handled without crumbling to powder. The 
contents of the barn are therefore left till moist weather occurs, 
and then by tbe admission of atmospheric air the leaf blades absorb 
moisture and become soft and pliant. In this condition the leaves 
are stripped from the stems, sorted into qualities, such as “lugs,” 
or lower leaves, “firsts,” and “seconds.” These are made up into 
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“hands,” or small bundles of from sit to twelve leaves Each 
bundle is tied round with a separate leaf, and m this condition 
the tobacco is ready for bulking lor fermentation 

For fermentation the tobacco, whethei m bundles, hands, or 
separate leaves, is piled up 01 hulked on the flooi m a bam into a 
solid stack to the height of 5 or 6 feet Within this stack a 
process of fermentation is quickly set up, and the temperature of 
the mass rises steadily till it reaches about 130° F Great care is 
now taken to prevent overheating, and to secure the unifoim 
fermentation of all the tobacco The pile is from tune to tune 
taken down and lebuilt, the tobacco from the top going to the 
bottom, and that exposed at the edges being turned m to the centre 
In from three to five weeks the fermentation should be sufficiently 
carried out, and the leaves then have a nice uniform brown colour 
The cuied stack may m this condition be piled up m store without 
fear of further fermentative activity, till, with increasing summer 
heat, it is subject to the May sweat, which renders further watch- 
fulness necessary 

Chemis- The components of tobacco, like those of all vegetable matters, 
tiy arrange themselves under the three heads of water, mineral acids 
and bases (which pass into the ash on combustion), and organic 
substances According to an investigation earned out by Beauchef 

m Gay-Lussac’s laboratory, the amount of ash from 100 paits of 
matter dried at 100° C is m the roots 6 to 8, m the stems 10 to 13, 
and m the ribs and leaves 18 to 22 per cent The greater part of 
the ash consists of insoluble salts, principally carbonate of lime 
The soluble part consists laigely of potash salts (KC1, K 2 C0 3 , 
KnS0 4 ), which may amount to from 5 to 35 per cent , and it is 
remarkable that tobacco contains no soda In addition to the 
mineial salts proper, tobacco contains salts of ammonia and nitrates 
In the leaf the proportion of nitrates is greater m the rib than m 
the laminae In the former it may amount to as much as 10 per 
cent (calculating the nitric acid as KN 0 3 ) According to Schloesmg 
(Ann GMm Phys , [3], xl 479), the proportion of (combined) mtne 
acid m tobacco has nothing to do with its combustibility, that is, 
the length of time a lighted cigai will glow spontaneously This 
quality is a function chiefly of the potash present m combination 
with organic acids An incombustible tobacco, % e , a tobacco 
which does not keep a glowing ash, contains its oigamc acids m the 
form of lime and magnesia salts The explanation is that, while 
oigamc potash salts, being fusible, yield when heated a porous 
charcoal which glows readily, the corresponding infusible lime 
salts yield a compact charcoal which is far less combustible A 
combustible tobacco can be rendered incombustible by the incor- 
poration of sulphate or chloride of calcium or magnesium By 
cultivation experiments in a potash-free soil, it has been ascertained 
that chloride of potassium used as a manure does not add to the 
organic potash salts m the leaves, but the sulphate, carbonate, and 
nitrate do give up their potash for the formation of organic salts 
Subjoined is an enumeration of the proximate organic com- 
ponents of tobacco leaves, and their relative proportions in. 100 
parts, according to the numerous analyses madem the laboratories 
of the French state tobacco factories — 

Nicotine, C 10 H 14 N 2 , a liquid volatile alkaloid, from 1 5 to 9 per 
cent 

Essential oil, — according to Schloesmg, an important element 
m the flavour of tobacco, although its propoition is exceed- 
ingly small 

Nicotianme, a solid camphor-hke body to which, according to 
other authorities, the odour of tobacco is principally due 

Malic and citric acids, together 10-14 per cent , calculated as 
anhydrides 

Acetic acid, veiy little m fresh leaves, but incieasmg m their 
fermentation In snuff it may use to 3 per cent 

Oxalic acid, 1 to 2 per cent 

Pectic acid, about 5 per cent 

Resins, fats, and other bodies exti actable by ether, 4 to 6 per 
cent 

Sugar, little m the leaves, more in the stems , in the fer- 
mentation it disappears 

Cellulose, 7 to 8 per cent 

Albuminoids, calculated from the nitrogen not present as 
nicotine, nitrates, or ammonia, about 25 per cent 
Excepting the nicotine, the seveial organic components of the 
leaves develop, roughly speaking, pan passu until fructification, 
when certain components are attracted to the fruit, suffering 
chemical changes while so moving The nicotine determines the 
strength of a tobacco, but not its flavour or aroma The manure 
supplied to a tobacco field does not increase the proportion of 
nicotine, but affects only the weight of the crop The percentage 
of nicotine m the leaves may to some extent be modified m cultiva- 
tion, — plants wide apart developing few leaves, but these thick, 
fleshy, and rich m nicotine, while closely packed plants throw out 
numerous but thin and membranous leaves having little nicotine 
The proportion of nicotine present increases with the age of the 
plant Schloesmg found m leaves at various stages of growth, the 
following percentage of nicotine • — May 25 (very young leaves), 


0 79, July 18, 1 21, Aug 6, 1 93, Aug 27, 2 27, Sept 8, 3 36, 

Sept 25, 4 32 

Regarding the changes which take place in the manufactured 
leaf, we take the case of snuff, because with it the chemical changes 
aie earned faitliest, and yet, qualitatively speaking, they are of the 
same nature as those wlacli smoking tobacco nndeigoes In the 
fermentation begun m curing and continued m the sauced leaf, the 
malic and citnc acids and the nicotine undeigo paitial oxidation 
The oxalate ot lime and the pectates lernain almost unchanged, 
and there are formed, of intermediate (not fully oxidized) bodies, 
ammonia, acetic acid, and black humic acid, the last giving to 
snuff its daik colour A little methyl-alcohol is also at the same 
time formed At tins stage the tobacco-leaf is acid m reaction , 
but after it is powdered, and again submitted for a prolonged 
period to a slow feimentation m air-tight boxes, it becomes 
decidedly alkaline by the ammonia, because, while acetic acid 
continues to be foimed and the ammonia and nicotine remain what 
they are, the malic and citnc acids are piogressively destroyed 
Unless snuff contains fiee ammonia it is “flat,” and destitute of 
pungency 

As to the composition of tobacco smoke, numerous investigations 
have been made Kisshng (Ding Polyt Join , cchv 234-246), 
experimenting on cigars, found that a laige proportion of the 
nicotine passes unaltered into the smoke Dealing with a tobacco 
containing 3 75 pei cent of nicotine, he recovered from the smoke 
52 02 per cent of the total nicotine consumed, while m the uncon- 
sumed remains of the tobacco the propoition of nicotine was 
mcieased to 5 03 pei cent "With a second sample of tobacco, 
having likewise 3 75 per cent of nicotine, the smoke yielded only 
27 83 per cent of the total nicotine consumed, and the percentage 
m the unconsumed remains was raised to 4 51 From a tobacco 
containing only 0 30 of nicotine he recovered 84 '23 of nicotine m 
the smoke The composition of tobacco smoke is highly complex, 
but beyond nicotine the only substances found m appieciable quan- 
tities aie the lower membeis of the picolme senes 

The commercial vaneties and the souices of supply of leaf- Couimer- 
tobacco are exceedingly numerous Special qualities ot tobacco, as cial varie- 
of wines, kc , belong to particular localities, outside of which they ties 
cannot be cultivated These tobaccos aie therefore natural mono- 
polies Moreover, as is also the case with wines, the crops vary 
in liclmess and delicacy of flavour with the seasons of their growth, 
so that in certain yeais the pioduce is of much gieater value than 
m others Fuither, the propeities of certain classes of tobacco 
render them specially suitable for cigar-making Others are best 
fitted foi smoking in pipes , and thei e are numerous qualities which 
are valuable foi snuff-making National tastes ana habits again 
frequently determine the destination of tobacco Thus heavy, 
stiong, and full-flavoured cigars and tobaccos are m favour m the 
United Kingdom, while on the Continent lighter and more brisk- 
burning qualities are sought after, and the materials consumed m 
the kalians of Persia and the East are not suitable for use m the 
short pipes of the Western nations 

Of cigar tobaccos the most valuable qualities in the world are 
cultivated m the north-west portions of the island of Cuba The 
district of Vuelta Abajo is the source of the highest quality, after 
which comes the pioduce of Paitidas and Vuelta Arnha A large 
portion of the tobacco is made into cigars m the island, but con- 
siderable quantities aie also exported to Europe and the United 
States for mixing with commoner qualities to give Havana character 
to the home-made cigars In recent years a large export of tobacco 
from Brazil, especially from the province of Bahia, has sprung up, 
most of which. goe3 to Germany and Austria for cigar-making 
The “seed-leaf” tobacco of Pennsylvania, Connecticut, and Ohio, 
grown from Havana seed, is devoted to cigar-making m the United 
States In the East the most important cigar-tobacco region is 
the Philippine Islands, fiom which come the well-known Manila 
cheroots and cigars and a large quantity of leaf-tobacco of dis- 
tinctive aroma Immense quantities of cigar tobacco are also ex- 
ported from Java and Sumatra, most of which passes through the 
markets of Amsterdam and Rotterdam In the Madras presidency 
and m Burmah cigai tobacco is largely cultivated, the strong heavy 
qualities of which are well known to the British public m the 
Burmese, Lunka, and Dindigul cheroots 

Of ordmaiy smoking tobacco, among the most esteemed quali- 
ties are Varinas or kanaster, grown m the districts of Varmas, 

Merida, Maiganta, &c , m Venezuela. The name kanaster, which 
covers several vaneties of tobacco from South Amenca, is given 
on account of the wicker baskets (Span Jcanastra ) m which, the 
material is packed for export The tobacco regions of the United 
States — Kentucky, Maryland, Virginia, and Ohio — send great sup- 
plies of smoking leaf of various qualities into the European market, 
especially into the United Kingdom, which is almost exclusively 
supplied from these sources Smoking tobaccos of the highest 
quality, rivalling indeed the cigar tobacco of Cuba m flavour and 
value, are grown m Turkey, and specially m the province of 
Salomea The famous Latakia of the English smokers is pro- 
duced m the province of Saida, m the northern part of Syria (see 

XXIII. — 54 
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Latakia), and titoughout Asiatic Turkey ther; is cm c. t- isive 
cultiv at ion and cxpuit or sumLing tooua.o 
Manu In the manufacture of tobacco iui smu' in_, v <. lu~.i to do v ith 
faAure the numerous forma of tuuaeuO uaui fur E’uo'nng in p'pus tmb au- 
mg cut smoking mi- tuns cn!.a m plu c , and roll <n spun tuL'ico 
Under this headu roin. also tl . ugu wd eiyata iiianufactuie 
The raw material in the vartliuJ k - a 's of v anuu-i qualities sonic 
is strong, lough, and haish, and so is ul. it iu* uuunuj staol uig 
other sanphs aie mild and line, ruth aromatic ana pleasant 
flavour, but devoid of stnrqth IK a pioper nn .mg and Llaiu'ing 

the manufaetium is enabled to pie^ie the smoking nil .turo which 
is desirable for his purpose , but eertam ot the lough, b.ttei 
qualities cannot be manutaetuied without a pnlmunarv tieatment 
by winch then lutm-e dnagieeable taste is modihed The stunng 
of such LobacwO fur a iengtntned period mauues and deputes it of 
haishness, and tilt airiie result nay to a’tiheuly hastened by 
macerating the leaves in water auuulatcd with hvthudilone acid, 
and washing them out with pure water The most diluent means, 
however, ot improving strong, ill-taotmg tubneo is by icncwtd 
fermentation aitifleially induced by moisture and heat 
Smoking The manufacturer hav uig pnpanl Ins mi .tu e of leaves, juoceeds 
nurtures to damp them, puie water .dune being used m the United Kingdom, 
whereas on tiie Continent and m Auiuica icmm “sauces” ue 
emploved, which consist of mixtures of aiora die substances, sutrai, 
liquorice, common silt, and saltpetre, Ac , unsolved m vater The 
pruuaiy object is to lender the hues -oft and pliant , the use of 
the sauces is to improve the flavour and burning qualities of the 
leaves used When umfoimly damped, the leaves aie separately 
opened out and smoothed, the midub, if not a’ready removed, is 
turn out, exceqit when “bird’s eye” cut is to be nude, in wkieh 
mixture the midrib gives the peculiai “bird’s eye” appearance 
The prepai ed tobacco, w hile still moist and ph uit, is prtsse l betv ecu 
cylinders into a light cake, and cat into hue uniform shreds by a 
machine analogous to the chaff cutter The cut tobacco is now 
roasted, partly w ith the view of driving off moisture and bringing 
the material into a condition for keeping, but also partly to mipiove 
its smoking quality The roasting is most simply effected by 
spreading it on heated slabs, on winch it is constantly turned, but 
such a method does not y leld uniform results, ami it exposes the 
workers to a most deleteuous atmosphere and noxious fumes. A 
roasting machine is in use, which consists of a revolving drum m 
which the tobacco is rotated, gradually pa-sing fiorn one end to 
the other, and all the time under the influence of a euirent of heated 
air passing through it 

Koll For roll, twist, or pigtail tobacco the raw material is damped or 
tobacco sauced as m the case ot cut tobacco The interim of the roll 
consists of small and broken leaf of vanous kinds, called “tillera”, 
and this is enclosed within an external covering ot large whole leaf 
of bright quality , such leaves being called “eoveis ” The material 
is supplied to the twisting machinery by an attendant, and formed 
into a cord of uniform thickness, twisted, and wound on a drum by 
mechanism analogous to that used m rope-spuming From the 
drum of the twisting machine the spun tobacco is rolled into 
cylinders of various sizes These are enclosed m canvas, and around 
the surface of each stout hempen cord is tightly and closely coiled 
In this form a large number, after being cooked or stoved in moist 
heat for about tw enty-foui hours, are piled between plates in an 
hydraulic press, and subjected to great pressure for a month or six 
weeks, during which time a slow feimentation takes place, and a 
considerable exudation, of juice results from the severe pressure 
The juice is collected for use as a sheep-dip 
Cake Cake or plug tobacco is made by enveloping the desired amount 
tobacco of fillers within covering leaves of a fine bright colour. A large 
number of such packages are placed m moulds, and submitted to 
powerful pressure m an hydraulic press, by which they are moulded 
into solid cakes. Both cake and roll tobacco are equally used for 
smoking and chewing ; for the latter purpose the cake is frequently 
sweetened with liquorice, and sold as honey-dew or sweet cavendish 
Cigars For cigar-making the finest and most delicately flavoured qualities 

of tobacco are generally selected A cigar consists of a core or 
central mass of fillers enveloped m an mnei and an outer covci or 
robe The fillers or inner contents of the cigar must be of uniform 
quality, and so packed and distributed m a longitudinal dueetion 
that the tobacco may burn uniformly and the smoke can be freely 
drawn from end to end. For the inner cover whole leaf of the 
same quality as the fillers is used, hut for the outer cover only 
selected leaves of the finest quality and colour, free from all mj'uiy, 
are employed The covers aie carefully cut to the pioper size and 
shape with a sharp knife, and, being damped, a pile of them 
smoothed out are placed together In making cigars by the hand, 
the operator lolls together a sufficient quantity of matenal to foim 
the filling of one cigar, and experience enables bun or her to select 
very uniform quantities This quantity is wrapped m the inner 
cover, an oblong piece of leaf the length of the cigar to be made, 
and of width sufficient to enclose the whole matenal The cigar 
is then rolled m the hand to consolidate the tobacco and bring it 
into proper shape, after which it is wrapped m the outer cover, a | 


shape 1 piece malt to caclo-c the whole m a spiral manner, begin- 
ning at the thick end of the cigar and working down to the pointed 
end, where it is dexteiouslv finished by twisting to a fine point 
between the fingers The finished cigais aie either spread out m 
the sunlight to be dried, 01 , wheie that is impracticable, they aie 
exposed to a gentle beat They arc then sorted into qualities 
a co. ding to tlieir coloui, packed and pressed m boxes, m which 
tiny aie- stored for sale Machinery is now emjdoyed for forming 
and moulding the fillings of cigars 

Havana cigars aie, as ieg.ii ds foim, clas-ifieation, method of 
putting up, and noi lenclaturt, the models followed bj manufacturers 
oi ail classes of the goods Genuine ( ‘legitim as ”) Havana cigars 
are such only as aie made in the island, and the cigars made m 
Europe and tlsCrtheie fiom genuine Cuban tobacco aie classed as 
“Ha’ anas” Otha biands of home manufactuie contain some 
propm turn of Cuban tobacco , and verv good cigars may be made 
m which the name onlj ot that luglilj prized leaf is employed 
When we come to the infeiioi classes of ugais, it can only be 
said that they may be made fiom any kind ot leaf, the more 
ambitious imitations being tieated with vuuous sauces designed to 
give them a Havana flavour The highest class of Cuban-made 
cigars, called “ vegueirs,” are piepaied from the \ ery finest Vuelta 
Afajo leaf, lolled when it is just half dij, and consequently never 
damped with watei at all Next come the “regalias,” similarly 
made of the best Yuelta Abajo tobacco , and it is only the lower 
qualities, “ordinary regalias,” which are commonly found m com- 
merce, the finer, along with the “vegueias,” being exceedingly 
high-pneed The cigais, when dry, are carefully soiled accoidmg 
to strength, whieh is estimated by then coloui, and classed m a 
scale of increasing stiength as daro, coloiado dm o, inaduro, and 
OMiro They aie pressed into the cigar boxes for sale, and branded 
with the name or tiade maik of their makers. Cheroots differ from 
ordinary cigais only m shape, being either m the form of a trun- 
cated cone, oi of uniform thickness throughout, but always having 
both ends open and sharply cut across Cheroots come princi- 
pally from Manila, hut there are now large quantities imported 
into’ the United Kingdom fiom the East Indies and Burmah 

Cigarettes consist of small rolls of fine cut tobacco wrapped in a Cigar- 
coven ng of thin tough paper specially made for such use Origin- ettes. 
ally cigaiettes were entirely piepaied by the smoker himself , but, 
now that the consumption ot cigarettes lias attained gigantic pro- 
poitions, especially m France, they aie very largely made with the 
aid of an elaborate system of automatic machinery The machines 
cut the papei, gum its edge, measure out the proper quantity of 
tobacco, map it up, make the gummed edge adheie, cut the ends, 
and pack the cigaiettes in boxes 

The manufactuie of snuff is the most complex, tedious, and Snuff 
difficult undertaking ot the tobacco manufacturer, but it is an ait 
now of lelatively little and of deci easing importance The tobacco 
best suited for snuff-making is thick fleshy leat ot a dark coloui, 
the finest qualities of snuff being made with daik Virginia leaf 
and the Amersfooit leaf of Holland, but manufactmers work 
up many kinds with fragments from the making of smoking 
tobacco, midribs, &c The varieties and qualities of snuff are 
many, the differences being dependent on the matenal employed, 
the sauces with which it is tieated, and the method of manufacture 
The sauces for snuff consist of solutions of common salt, with vaiious 
aromatie substances according to the flavour desned m the finished 
snuff, and with occasional additions of potash, sal ammoniac, and 
other salts The following is an outline of the method adopted in 
making snuff on the great scale m the state manufacture of France 
The tobacco leaves are moistened with about one-fifth of their 
weight of salt and water (sp. gr 1 089), made up into blocks, and 
piled in large rectangular heaps, in quantities of 40 or 50 tons 
The tempeiature gradually rises to 140° F , and sometimes reaches 
170° ; hut the heat must be regulated, or parts of the mass would 
become black as if charred The heaps are made up m spnng and 
autumn, and the fermentation is continued for five or six months, 
when the temperature remains stationary or begins to decline 
The heap is then opened, and the tobacco is ground, by which means 
a pale brown dryish powder {rdp6 sec) is obtained Tins is mixed 
with about foui -tenths of its weight of a solution of common salt, 
and is passed through a sieve, that the powdei may he uniformly 
moistened It is then packed in large open chests m quantities of 
fiom 25 to 50 tons, where it lemams for nine or ten months, and 
undergoes another feimentation, the temperature rising m the 
centre of the mass to 120° oi 130° During this process the snuff 
acquires its dark colour and develops its aroma But it is not 
uniform in quality throughout, and is removed to a second chest, 
m such a way as thoroughly to mix all the different parts together, 
and, after the lapse of two months, It is again turned over , and the 
process is sometimes repeated a third time "When the snuff is 
upe, the contents of the vanous chests are mixed together m a 
laige room capable of holding 350 tons of snuff, where it is left for 
about six weeks, and the whole mass being uniform m quality is 
sifted into barrels for the market The process of manufacture 
occupies m all from, eighteen to twenty months During these 
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lepeated fermentations about two-thuds of the nicotine is destroyed, 
the acidity of the snufi disappear, and the ma-s becomes distinctly 
alkaline, notwithstanding that acetic and is continuously evolved 
The destruction of malic and cituc acids continues, and the bases 
thereby set free saturate the acetic acid foiuied, leaving fiee 
ammonia in the snufi The piopeitics of snub aie dependent on 
the presence of fice nicotine, fine ammonia, and the peculiai 
aromatic pnneiple developed m the fei mentation 

The reduction of tobacco-leaf to a snufi powder is a task of con- 
siderable difficulty, owing to the gummy nature ot the substance, 
which tends to coat and clog gundmg sui faces In early times 
the duly sauced and fermented leaves weie made up into “ calottes,” 
— tightly tied up spmdle-foimed bundles, fiom the end of which 
the snuffer, by means of a “snuff lasp,” rasped off his own supply, 
and hence the name “iape,” which we have still as “ lappee,” to 
indicate a paitieular class of snuff The practice of tying up the 
leaves m the foim of carottes is still followed by makeis of fine 
snuff, as the very slow fermentation which goes on within the 
bundles is favourable to the development of a rich aroma For 
puherization, the leaves aie first cut to shreds with a revolving 
knife, and then powdeied eithei by a kind of mottai and pestle mill, 
or by falling stampeis supplied with knife cutting edges, or more 
commonly they are treated in a conical mill, m which both the re- 
volving cone aud the sides have sharp cutting edges, so that the 
mateiial undergoes a cutting lather than a gundmg action The 
snuff from the mill is sifted, and that which remains on the sieve 
is returned to the mill, the lemamdei being passed on as / dye sec 
for fuitliei treatment as described above 

In nearly all ciuhzed countnes the cultivation of tobacco and 
its manufacture are conducted undei state supervision, amlfoiman 
impoitant soiuce of public revenue In Fiance, Austria-Hungary, 
Italy, and Spam the cultivation is a state monopoly, and m othei 
countries the crop is subject to heavy excise duties Since the 
time of Chailes II the growth of tobacco m England has been 
piactically prohibited, the onginal legislative enactment to that 
effect having been passed with the view' of eneouiagmg tiade with 
the young colony of Vuginia When that motive ceased to have 
force the supposed difficulties of collecting the internal taxation 
still influenced the legislature to continue then piohibition, and 
consequently a penalty or prohibitive tax equal to sixteen hundied 
pounds per acre is exigible on the cultivation of tobacco in the 
United Kingdom In Ireland the duty on the cultivation of tobacco 
was abandoned between 1822 and 1830, and m that inteival the 
cultivation grew till about a thousand acies were under the crop 
In 1886 the Government permitted the experimental cultivation of 
tobacco m England, undei ceitam precautions and restrictions for 
the security of the revenue- Seveial proprietors m Kent, Norfolk, 
and other counties grew” experimental patches with such success as 
to wairaut the continuance of the experiment and to piove the 
entile practicability of cultivating tobacco as an English agricultural 
crop The climate is, however., so variable that, were all restric- 
tions removed, and tobacco grown subject only to excise supei vision 
for collecting an equitable tax, it is moie than doubtful whether its 
growth would he a safe and profitable undertaking. 

The influence of tobacco on health and morals has, ever since 
its introduction into Eiuope, been a fruitful subject of controversy 
On all grounds, except as a medicine, it met the most uncom- 
promising opposition when it fust became known , but it was 
precisely the expectations entertained regarding its medicinal 
virtues which were completely disappointed Buiton, m the 
Anatomy of Melancholy, gives strong expression to the two views 
u Tobacco, divine, rare, supei excellent tobacco, which goes fai 
hej ond all the panaceas, potable gold, and philosopher’s stones, is 
a sovereign remedy m all diseases A good vomit, I confess, a vir- 
tuous heib if it be well qualified, opportunely taken, and medi- 
cinally used ; but, as it is commonly abused by most men, which 
take it as tinkers do ale, ’tis a plague, a mischief, a v lolent puige 
of goods, lauds, health, — hellish, devilish, and damned tobacco, 
the lum and oveithrow of body and soul ” Button’s meaning — 
that tobacco m moderation is a good thing, while its excessive use 
causes many physical and other evils — lias many sympathizers , hut 
the difficulty is to define moderation, and excess Among modem 
authorities, Dr Jonathan Peieira says, “ I am not acquainted with 
any well-ascertained ill effects resulting from the habitual practice 
of smoking” Similarly Sir Robert Chnstison concludes, “In 
many individuals who use it habitually, the smoke has an extia- 
ordmary power m lemovmg exhaustion, listlessness, and lestless- 
ness, especially when brought on by bodily oi mental fatigue, and 
this property is the basis of its geneial use as an article of lnxury ” 
Dr E. A Parkes sums up his observations thus “ I confess myself 
quite uncertain I can find nothing like good evidence m hooks , 
too often a foregone conclusion, without any evidence to hack it, is 
given I think we must decidedly admit injury from excess , from 
moderate use I can see no harm, except it may be m youth ” On 
the other hand, it is asserted by the opponents of tobacco, and by 
the anti-tobacco societies, that the habitual use of this narcotic 
leads, especially m the young, to deciease of bodily and mental 
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vigoui, and specially pioduces symptoms of amemia, palpitation, 
mteimittcnt pulse, aud othei affections of the heait and circula- 
tion It is an admitted fact that a disease of the v lsion — tobacco 
amblyopia — 1 & contiacted by smokers, and is not uncommon 
among those using stiong heavy piepaiations, such as black twist 
Allowing that such incidental evils may anse fiom even compara- 
tively modciate indulgence in tobacco, they aie after all as nothing 
compared to the v ast aggiegate of gentle exhilaration, soothing, and 
social comloit, extracted fiom the Yirgmian weed 

"With the almost umveisal pie valence of the use of tobacco, it Com- 
must he obvious that the amount consumed yeaily is veiy great meice 
In the United Kingdom, which 
is much less a tobacco - consumm g 
country than the United States 
oi many Euiopean countnes, the 
consumption pel head has steadily 
increased, as is shown in the 
accompanying table 

The customs duty derived fiom 
lmpoits of tobacco amounted m 
1886 to £9,298, 990, and theie cer- 
tainly is a consideiable quantity of manufactuied tobacco smuggled 
into the kingdom w Inch comes into no official lecoi d I n the U nited 
States the pioduction of tobacco was in 1840 219,163,319 lb, m 
1850 199,752,655 ft, in I860 434,209,461 ft, m 1870 262,735,341 ft, 
andm 1880 472,661,157 ft During the ten yeais ending 1881 
the average annual pioduction was 472,000,000 ft, cultivated on 
from 600,000 to 700,000 acies, the value of the crops ranging fiom 
§>40,000,000 to §45,000,000 In the same ten yeais 2,540,818,001 ft 
of leaf weie exported, 1,897,606,249 ft were manufactured for home 
consumption, and the quantity consumed by grow eis was estimated 
to be equal to 280,000,000 ft 

For Tobacco Pipe, see Pipe 

Tlie liteiature of tobacco is very extensive The late Mr William Bragge of 
Birmingham published m 1SS0 a lcusul bibliogi apliy of the subject, Bibliotheca 
Nicotiana , extending to 24S quarto pages Fiom sncli a mass of autlionties it 
would be vain lieie to make selections, but mention may be made of Fairholt's 
capital gossiping woih, Tobacco , it-, Ilntoi y and, Associations (2d ed , 187f>) As 
modern stanilaid woiks tneie may also be quoted Tiedemann’s Qeschichte des 
Tabals ( 1856 ) and Wagnei’s TabakcuUui , Tabal- unci Cujai i en Fain icalion (1884) 

In the Tenth Census Kepoitsof the United States (1884), voL ill , tlieie aieasenes 
of elaboiate papeis on the cultivation, manufacture, and statistics of Amencan 
tobacco (J PA — W D ) 

TOBAGO, the most soutkeily of the Windward group 
of British West Indian Islands (11° 9' 1ST lat , 60° 12' W 
long ), 20 miles north-east from Trinidad, is 26 miles m 
length and *l\ at its greatest breadth, with an area of 114 
square miles (73,313 acres). Its formation is volcanic, 
and the physical aspect irregular and picturesque, with 
conical hills and ridges, the main ridge is 1800 feet 
high and 18 miles long There are several excellent har- 
bours The products are sugar, rum, molasses, and fruits 
of various kinds, only the low ground being cultivated, 
production is not increasing. In 1885 the revenue was 
£10,826 and the expenditure £12,031, while the imports 
were £30,758 aud the exports £26,414 The population 
m 1885 was 19,363 (9368 males and 9995 females), princi- 
pally of African race, the whites being very few Tobago 
has a small legislative council and an administrator under 
the Government of the Windward Islands Its capital 
is Scarborough (1200 inhabitants), on the south-east 
coast. 

Tobago was discovered by Columbus m 1498, and the British 
flag was hist planted m 1580, the island being then occupied by 
Caribs It has subsequently been held by the Dutch and the 
Fiench, hut ultimately was ceded to the Bntish ciown in 1814 

TOBIT, The Book of, one of the Old Testament 
apocrypha, relates with many marvellous circumstances 
the virtues, trials, and final deliverance of Tobit, a pious 
Israelite who was carried to Nineveh m the captivity of 
the ten tribes, and, after rising into favour and wealth as 
a trader at the royal court, was reduced to poverty because 
he habitually buried those of his nation whom the tyrant 
slew and ordered to be cast forth unburied Besides this 
he lost his eyesight through an accident. Reduced aim ost 
to despair, like Job, and taunted like Job by his wife 
(“where are thy alms and righteous deeds V’), he yet puts 
his faith in God and prepares to die, but first resolves to 
send his son Tobias to Rhagae (Rai), m Media, to reclaim 
an old loan. Now his prayers are heard and his ughteous- 
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ness rewarded, for Raphael, one of the s-even angel-, that 
present the prayers of the saint- before God, is sent m 
human form to conduct Tobias on Ms journej- Thus 
aided, Tobn- not only recover In> fat he i money, but by 
killing a fi-h which attacks him a-3 lie wa-he-i his feet in 
the Tigris become'' po-ss^ed of two invaluable drugs, its 
liver iv it h the heart and its gall By fumigation with 
the former lie driven away the demon Asmodeus, who had 
slain the “-even Liidegrooms of a vutuous Jewi-h maiden, 
Sara of Ecbatana, lim ow n kinswoman, and so win-, a good 
wife, and with the gall lie heals hia father’s eyes Iu spite 
of the absurd machine! y and other puenlittes, the story is 
ingeniously constructed, and the picture of Tobit 's piety 
is natural and touching, so that the whole is a very good 
exhibition of the weakness and the strength of Judaism 
as it was among the Israelites of the dispersion 

The date of the book cannot be precisely determined. 
It was written before the destruction of the temple (xiv. 
5), and is cited by early Christian writers On the other 
hand, it is m the highest degree probable that the Greek 
text h original, 1 2 m which case the book can hardly be 
earlier than the 2d century bo A date about the middle 
of this century, or a little earlier, at the time of bitter 
conflict with the Greeks, seems to accord best with the 
tone of the book. The sympathy shown for the victims of 
tyranny, to whom burial was denied, acquires fresh mean- 
ing when compared with such a pas-age as 2 Mac v. 10, 
and the prominence given to eschatological hopes in. the 
closing verses fits a time when interest m the prophecies 
of Israel’s future glory was revived by the struggle for 
national independence m Judsea. 

That Tobit was written by a Jew of the Eastern dis- 
persion (so, <?.y, Ewald, Gesdi , iv 269) will hardly be 
maintained by any one who accepts the Greek text as 
original. The hook remained almost unknown to the 
Syriac church, a fact which tells strongly against the 
hypothesis of an Eastern origin , and at the period to 
which the work can he best referred Egypt is the only 
probable place for a Jewish-Greek composition. The 
writer knows nothing about the geography of the East 
beyond a few names which every Jew must have heard, — 
the Tigris, which, by an error common among the Greeks 
but hardly possible to an Oriental Jew, he regards as 
flowing between Nineveh and Media ; Rhagae, which ovas 
a royal residence of the Partliians ; the famous city of 
Ecbatana, and Elymais (u 10), which was associated 
with the disaster of Antiochus Epiphanes And in both 
forms of the Greek text (vi. 9 m the common text, and 
v. 6 iu the longer) Rhagae is falsely represented as quite 
near Ecbatana. 3 Naldeke surmises, as others have done 
before him, that the cc fish ” which attacked Tobias was tbe 
Egyptian crocodile, and this conjecture is raised almost to 
certainty when we read m Kazwim i 132 that the smell 
of the smoke of crocodile’s liver cures epilepsy and that its 
dung and gall cure leucoma, which was the cause of Tobit’s 
blindness 3 Thus the cures of Sara and Tobit are natural 
(cf the longer Greek text, vi 4 sq ) , the angel’s help is 
necessary only to secure the medicaments and explain 
their use 

But though the story may have been written in Egypt 
it contains Persian elements. There is no inconsistency in 


1 See the arguments of Noldeke, Mcmatsb JSerl A~k , 1879, p 45 sq 
This paper also contains the best discussion of the relation of the 
various texts of the book. 

2 Noldeke shows that the same enor in a less gross form appears 
in "both texts m chap ix. The further erroneous statement of the 
longer text that Ecbatana lies in a plain occurs also in Diod., u 13, 6, 
m a passage dependent on Ctesias, fxom whom the addition may have 
been taken. 

3 Very similar statements as to the medical virtues of the crocodile 
(aquatic or terrestrial) occur in Greek and Latin writers. 


tlii-, for the author? of Jewish Haggada generally borrowed 
the themes which they embellished, and that from very 
various quartern In fact, at the clo-e of our book there 
is a brief allu-ton. to another stoiy, 4 quite unknown to us, 
which the author evidently did not invent The proof ol a 
Per-nan element in the tale lies, not in the localities, but m 
the angelology and demonology Asmodeus is the Iranian 
evil spirit Aeshma Baeva, and Raphael, as the guaidian of 
Tobias, has a .strong resemblance to the Ii anian Craosha 
Such precise adaptations of Zoroastrian ideas were hardly 
the common property of Judaism at so early a date , they 
lead us to conjecture that the writer borxowed from an 
Iranian story & And only m this way can we explain the 
appearance of the dog who goes out and returns with 
Tobias and Raphael This trait is so inconsistent with 
Jewish feelings towards the unclean animal that it is 
omitted in the Hebrew and Chaldee versions But to the 
Iranians the dog was not only a sacred animal, the pro- 
tector of herds and homes, hut was the companion of the 
( protecting spirit Craosha (Ihmdnhe.sk, chap xix.), to whom 
Raphael in our tale corresponds, 

The Greek text of Tobit is found m a shorter recension (the 
usual text) and in a longei form preserved in the Codex Smaiticiis 
(published by F H ftensch, 4to, Bonn, 1870) There are frag- 
ments of another foim of the longer text m several cursives All 
the forms are given m Futzsche’s Libn Apociyphi, Leipsic, 1871 
The shorter text, in. the judgment of Frit? sell e and N old eke, is the 
earlier The longer text is also represented by the Latin versions, 
the second pait of the raie Syriac version (the first part is from 
the hexaplar Greek), ami tvro closely allied Jewish versions, the 
Aramaic (published by Neubauer, from a unique Mid rash in. the 
Bodleian, Oxf , 1878) and. the Hebrew, first printed in. Constantin- 
ople (1516), reprinted by Munster m 1542 (whence its common 
name Hcbrteus Aluntfcn) and included m Nenbaners edition The 
Aramaic seems to be a late form of the text known to Jerome, 
and of winch he made use for the Vulgate Latin, it is certainly 
a translation fiom the Greek Theie are recent commentaries oh 
Tobit by Fiitzsche ( Kurzgef JETanelb zu clcn Apoir , n , Leipsic, 
1S53), Reuseli (Freiburg, 1857), Sengelmann (Hamburg, 1857), 
and Gutberlet (Theissmg, 1S77) Noldeke's paper already quoted 
i?> indispensable For other literatm e, see Sclnirer, JSfThche Zeit- 
rjesch , u GOO (W R S ) 

TOBOLSK, a government of Western Siberia, having 
the Arctic Ocean on the iST , Archangel, Yologda, Perm, 
and Orenburg on the W, Akmolmsk and Sermpalatmsk 
on the S , and Tomsk and Yeniseisk on the E , is one 
of the largest provinces of the Russian empire, occupy- 
ing nearly 7 per cent. (531,980 square miles) of its total 
area It borders on the Arctic Ocean, from the river 
Kara to the Bay of the Ghida, the broad peninsula of 
Yatmal projecting between the Kara Sea on the west and 
the Bay of the Ob, this last penetrates into the continent 
for more than 550 miles, with a width of from 60 to 70 
nules, and receives another long and wide outlet — the bay 
of the Taz (Tazovskaya) Another wide bay of the Kara 
Sea — the Baidaratsk, or Kara Bay— -runs up into the 
Yalmat peninsula from the north-west. The islands be- 
longing to the government are few ; Byelyi, at the ex- 
tremity of Yafmat, and a few small ones along the west 
coast of the peninsula, as also m the Obi Bay, are for the 
most part ice-bound This extensive province occupies the 
greater part of tbe lowlands of north-western Asia, which 
extend eastward from the Urals, and only in. the far north 
does it include the eastern slopes of these mountains The 
Rai-ho coast-ndge only touches Tobolsk with its south- 
eastern extremity The Urals proper, which run south- 
west from the Kara Sea as far as to the Tell-poss group 
(5540 feet), and thence take a southerly direction, form, 
the boundary between Tobolsk and Yologda as far as the 

4 The story of Nadab and Achiacharus The names are uncertain, 
and one text substitutes Arrian. (Ham an) foi Hadn't). But the allusion 
is not to tbe book of Esther 

s Compare what is said under Thousand and One Nights (p 312) 
as to the probable influence of an Iranian legend on the hook of Esther 
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sources of the Petcliora (61° 30' N. lat ), but faither 
south their eastern slopes are included m the Russian 
government of Perm, and only their lowest spurs>, 200 
miles from the main ridge, belong to Tobolsk The avei- 
age height of the northern Urals is about 3000 feet, and 
several of their summits range from 3300 to 4000 and 
even 4370 feet (Net-yu, m 6S° IT lat) The remainder 
of the government is of lowland character, hardly at any 
point rising above the sea by more than a few hundred 
feet, but these lowlands vary greatly m their diffeient 
parts They assume the character of grassy steppes or 
prairies in the south, of immense marshes sparsely covered 
with forest m the north, and of treeless tundras as the 
shores of the Arctic Ocean are approached The southern 
steppes, m their turn, may be subdivided into two distinct 
portions, — the Tobol and Islnm steppe in the west, and 
the Baraba m the east The former, nearly 43,000 square 
miles in area, is one of the most fertile parts of the empire 
One-third is under forest, and the remainder has a soil 
of very fertile black earth, which has the further advant- 
age of being sufficiently watered The climate, indeed, 
is very severe, the mean annual temperature (30° to 34° 
F ) being such as is found only iu the north of Sweden 
and in Archangel, but the warm summer (65° to 68° in 
July) and the amount of light received from a bright sky 
combine to make vegetation develop with a lapidity quite 
unknown to western Europe This region now has a 
population of more than 800,000, almost all Russians 
(only 14,000 aborigines), so that it may be said to be 
more thoroughly Russian than the Yolga, provinces The 
area under crops every year is 3 V million acres, and the 
region promises to become a regular granary for Siberia and 
north-eastern Russia The second portion of the southern 
plains, winch. might be called the Baraba region, being 
mostly occupied by the Baraba steppe, covers about 55,000 
square miles Only its western boiders belong to Tobolsk 
It also is perfectly flat, and covered with recent deposits , 
but, as there is no definite slope, the surface waters move 
slowly, and accumulate into a very large number of lakes 
and marshes The climate is moister and the summer 
still shorter and less hot than m the preceding region 
Forests, consisting chiefly of birch, are spread m clusters 
over its surface The soil of this region also is very pro- 
ductive, but the fertile patches are separated by marshy 
grounds, and the dense clouds of mosquitoes which float 
over it m summer are a positive plague to both man and 
beast The population numbers only 250,000, also almost 
all Russians (only 4000 aborigines), and the area annually 
under crops is about 1,350,000 acres To the north of the 
regions just specified is that occupied by the administra- 
tive districts of Tura, Tobolsk, and Tara, with an area of 
about 110,000 square miles, this may be described as the 
taiga region It is covered throughout with impenetrable 
forests and quivering marshes — the dreadful urmans , which 
are penetrated by man only for some 20 to 50 miles 
around the widely separated settlements Immense cedar- 
trees, larches, firs, pines, birches, and maples grow very 
densely, and the underwood is so thick that a passage can 
be forced only with the aid of the hatchet, the difficulties 
being further increased by the layers of decayed wood and 
by the marshes To cross these, which are treacherously 
concealed under a swaying layer of grassy vegetation, a 
kind of snow-shoe must be used even m the summer, and 
many can be crossed only in winter Immense areas of 
the urmans, especially on the Yasyugan, have never been 
visited by man , but still, from time to time a Russian 
settlement arises m the forests, mostly founded by Non- 
conformists m biding, who freely receive all sorts of 
fugitives. The south-western parts of this region are 
crossed by the Siberian highway, and to this circumstance 


alone is it indebted for its population of nearly 450,000 
(32,000 aborigines) Only 2 per cent, of this area is under 
culture. Farther north extend the tundras, where the aver- 
age temperature rapidly decreases from the 25° F. found 
in the preceding region to 15°, 10°, and 7° The frozen 
soil during the hottest part of the summer thaws only for 
a few inches beneath the surface The frost sets m early, 
and a thick envelope of snow lowers the spring tempera- 
ture Forests cover the southern paits, but the trees 
become pooler, shorter, and thinner, and huddle into im- 
penetrable thickets , while, farther north, only the creep- 
ing variety of bircb and the dwarf varieties of willow hold 
then giound Within the Arctic Circle the last traces of 
arboreal vegetation disappear, their northern limit being 
pushed south by the double bay of the Ob and the Taz, 
and by the proximity of the Kara Sea 

Apait fiom the Uials, there are no traces of hard rock anywhere 
in Tobolsk Down to its southern boulers it is covered with 
Post-Pliocene deposits, which aie met with as fai as the water- 
parting between the Iitish and the Aral-Caspian depiession This 
lange of Hat lulls rises a few hundred feet above the sea-level, and 
it seems to made the limit of extension of the Post-Glacial gulf 
of the Arctic Ocean which coveied western Tobolsk during the 
Glacial peuod Conti ary to Humboldt’s hypothesis, it lemams, 
however, doubtful whether it was connected in Post-Glacial times 
with the Aial Caspian Sea otheiwise than by means of narrow 
stiaits, which disappeared at any rate at an early stage m that 
geological peuod 

The climate of Tobolsk is one of great ex ti ernes, the differences 
between the aveiages foi the hottest and coldest months reaching 
as much as 70° F The aveiage tempeiatures at Beiezoff, Narym, 
Tobolsk, and Ishim respectively aie 24°, 28°, 31° 8, and 32° 
{January, — 8° 3, — 8°, — 2°, and - 4° , July from 62° to 67°) Only 
194 days at Islnm and 153 at Beiezoff have a tempeiatuie above 
32°, and the Ob at Obdorsk continues ice-bound for 219 clays (tlie 
Iitish 176 days at Tobolsk) 

The government is watered by the Ob, which traverses it foi more 
than 1300 miles, and is navigable throughout It receives many 
tiibutanes, some of which aie 200 to 350 miles long, but flow 
through quite uninhabited regions The Iitish, a left-hand tribu- 
tary ol the Ob, covers all the southern part of Tobolsk with its 
numeious tributaries It waters Tobolsk foi 760 miles, and is 
navigable foi the whole of its length , it leceives the gieat Tobot, 
about 420 miles long, also navigable, the Ishim, and a number of 
less impoitaut streams , while tlie Tura, a tubutary of the Tobot, is 
also a channel for navigation The navigation lasts for neaily six 
months m the south The first steamer on the Ob system was 
launched m 1845 and the second in 1860 , since the latter date 
steam navigation has steadily developed 

Lakes, some of them salt, occui m gieat numbers on the watei- 
partmg between the Irtish and the Atal-Caspian, and everywheie 
in South Tobolsk Lake Tcliany, the laigest, covers 1265 squaie 
miles All aie being rapidly dried up, and even within the last 
bundled yeais they have undeigone great changes Thus, m the 
gioup of lakes of Tchany, in. the Baraba steppe, whole villages have 
arisen on ground that was nndei water m the eailiei years of this 
centmy 1 Immense marshes covei Tobolsk beyond 57° N lat , — the 
Vasyngan marshes m the east, tlie Kondmsk and Berezovsk marshes 
m the west, both joining faither north tlie tundras of the Arctic 
shoies 

The population leached 1,283,000 in 1882 Although recent 
immigiants, the Russians already constitute 94 per cent, of the 
aggiegate population, and their numbeis are steadily increasing by 
immigration, and paitly also by the airrval of exiles No fewei 
than 43,750 immigrants from Russia settled at Tobolsk between 
1846 and 1878, but of late this figiue has greatly increased In 
1879 as many as 59,134 exiles were on the registers, but of these 
more than 20,000 had left their abodes and disappeared As a rule 
the exiles belong to the poorest class of population According 
to M Yadnntseff, 2 the native population of Tobolsk was repre- 
sented m 1879 by 29,150 Tartars and 8730 other Turkish inhabit- 
ants, chiefly m the south, 22,350 Ostiaks, chiefly on the Oh, 6920 
Samoyedes m the noith, and 6100 Yoguls m the north-west the 
total amounted to 74,220, — that is, 6 1 per cent of the aggregate 
population (1,206,000 m 1879). The Ostiaks (q v ) are m a very 
miserable condition, having come under heavy obligations to the 
Russian merchants, and being compelled to hand over to them 
nearly all the produce of their hunting and fishing The Tartar 
settlements m the south are prosperous, but not m the Tobolsk 
district, where their land3 have been appropriated for the Russian 

1 See Yadnntseff in Izvesha Muss. Geogr Soc , 1886 

2 Siberia as a Colony (Russian) 
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settlers Of the Rtv-= ar,= rsfnily 3' C'C ai. Noth’ or ft vi='- a rf, "<id- 
ing to official figure-, tin* m.n/> < i~ ^ a + l\ uni* 1 ~t t< *1 Mnn" 
of the Samo’ c J e=, O-tia* - r ***1 T*t ' h a.** C*i i- r an- 

Tne Rnwaus and tim 1 i'ar^, v,bo ch* 'h nih-’Vt fcmitn 
mostly lx TT f* h ~ agvult ir« Of tl ... total * iT ’t*a of land r cnled as 
suitable for caltivatmn ( 2s InQ 0'<n ac .s 15,C(3 r >,G09 *»ie mned 
by the peasant comrauiuta.- Summer u brat, rve rrt-, I -lbn, 
and some biichv* licit am rar=*d I la' •* xv l hr r.q> and tobacco aie 
cultivated in the south, vliPie rattk : u c ding al*-r is rvtcwvdy 
earned on Tlie rvage* of anthrax liowEi er > ***e Mnniv, vol 
xvu p 5 SI, are vtrv cevem, t-petully in the marshy part- of the 
province The indigenous inhabitants of the noitli had m the 
same rear, more than 100,000 remdcfi Bog- are n=ed m de-lges 
in tlie far north In the forest region the elueS nrovs of fv.-ttnre 
are found m the forests. The pursuit of b<^r=, v. oh, cs, foies, 
squirrels, ermines, stags, cits, as a'-o of cables end Ivaveis uapnlly 
disappearing', is a regular oernp’tioa with the Ru-um ]( ’s.nta 
as -well as \vith the indigenous mb ihitants , sle.igrs and car**, 
mats, sieves, wooden vesuris, and pitch and tar are aho manu- 
factured to a considerable extent m tl*e vdligcs (valued at about 
£150,000) Cedar-nuts (from 5000 to S0U0 cuts 1 very ven ) are 
gathered, partly for the 'alee of their oil The fi-hrnrs ot the Ob 
and the southern lakes are important . no few 01 than 1700 Ostiahs 
are engaged 111 them on the On No less than 2i»0„<<9Q cwts of tish 
are annually caught m the district nf T.ii a alone, and Siugut 
exports it to the* value of £10 000, while m the Narym region 
10,00 1 ) cwt* of salt aie used for pie-eivmg tl * fish 

The industries are insignificant (chietly tanning distilling, and 
tallow -melting) ; iron- works and woollen-cloth hulls are still m 
their m r ancy The expoit of cattle hides, tallow, corn, flour, fish, 
and furs to itu-sia, both iiom Tobolsk and fiuratne Kirgl iz neppe, 
is of some importance. Spirits are sent farther cast, to Toni'-k , 
while all kinds of manufactured wares aie imported from Russia 
The fairs of Irbit and Ishim are the chief centres foi trade 

The educational institutions are few* It is worthy of remark 
that of “secondary schools” fgimnasia and pro-gymnasia) there 
were m 1883 eight for girls, with 10*35 scholars, "and only four 
for boys, with 711 scholars, of primary schools theie were 250, 
with 5844 boys and 14u3 girls 

Tobolsk is" divided into ten Abducts \oi.ruq>), the chief towns 
(with populations m IS S3) being Tobolsk .29.1 >0’, Berezotf (1890), 
Ishim (71QQ\ Kurgan (S570>, Surgut / 146(>' 1 Taia ^5040), Tnnnsk 
i4050), Tyukaimsk (39001, Tyumen. (14,300), and Yalutorov-k 
(4500) Of these towns, only ToDnr -K and TvrarrS {q 1 ) aie really 
entitled to the designation, the others b< mg mere villages, of less 
importance than many otheis on the great Sibeuan highway w1iil.1i 
crosses the government from Tyumen to Tomsk. (P A K ) 

TOBOLSK, capital of the above government, is situated 
on the right bank of the Irtish, near its junction with the 
Tobol It is 1535 miles from Moscow, and since the 
alteration of the course of the great Siberian highroad 
from Tyumen to Tomsk it has become an out-of-the-way 
place, and is no longer either capital of Western Siberia 
or even an administrative centre for exiles, as it was for- 
merly Viewed from the Irtish, the town has a picturesque 
aspect, with its kreml, or stone walls, built on a crag 200 
feet high, its twenty-one churches, and several elegant 
buildings. The kreml, built under Peter L by Svt edish 
prisoners, m imitation of the kreml of Moscow, is 430 yards 
long by 200 yards in breadth, and contains two cathedrals 
erected towards the end of the 17th century The bell 
of Uglitch, which rang the alarm when the czarevitch 
Dmitri was assassinated by order of Boris Qodunoff, and 
therefore had its “ear torn away,” and was exiled to 
Siberia, stands close by. The palace of the governor, the 
administrative offices, the seminary where the historian of 
Siberia, Slovtsoff, received his education, the gymnasium 
where Mendeleeff the chemist was trained, and the Mane 
school for girls, which now supplies Siberia with so many 
teachers, are in the upper part of the town, where broad 
grassy spaces separate the wide streets paved with thick 
planks A monument to Yermak, the rebel Cossack who 
conquered Siberia, stands in a prominent place, and one 
of the sides of the large square on the crag is occupied by 
the immense prison, where more than 2000 exiles are 
gathered during the period of navigation. The lower part 
of the town stands on a sandy beach of the Irtish, and 
often suffers from floods. Its sanitary condition is very 
bad. The merchants of Tobolsk carry on a fairly brisk 
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trade m com Lom the south, salt from Semipalatinsk, 
timber and fish from the lower Ob The population is 
almost r-tationaiy (20,130 m 1883, aoaimt 15,500 m 
1839 and 15,200 m 1772) Some 12 railed to the south- 
east aie the mms of the £ fort of Kutclium,” — the seat of 
the capital of Siberia, Isker, before the Russian conquest 

Tobol -k was founded in 15S7 bv 500 Co=-a< ks vvlio left Tyumen 
under Ichu.l off, and built a wooden fort at the mouth of the Old 
Tobol Duung the next fifteen veais seveial othei foits were 
erected on the temtoiy now occupied bv Tobolsk The Ostiaks 
and Samoved* s <mon submitted to Russian rule, but the Taitais 
and Bashkirs made fiequcnt laids, so tint a line of forts had to be 
built m the 17th centiuy from Oienburg to Ishim I 11 1752 a new' 
line of forts was erected some 150 miles farther south, and since 
that time Russian settlers have been able quietly to colonize the 
most feitile pait-> to the south ot Tobolsk 

TOCQUEYILLE, A lex is Henui Charles Cheeel, 
Coiite de (1805-1859), was born afc Yerneuil on July 
29, 1805 His family on the father's side weie of good 
deccent, and distinguished both m the law and m arms, 
while his motliei was the gianddaughter of Malesherbes 
Alexis de Tocqueville was brought up for the bar, or, rather, 
according to the division of that piofes&ion m Fiance, foi 
the bench, and became an assistant magistrate m 1830 
A year later he obtained from the Gov ernment of July a 
mission to examine prisons and penitentiaries m America, 
and proceeded thithei with lus lifelong friend Gustave de 
Beaumont He returned in somewhat less than two years, 
and published a report on the subject of his mission, but 
the realiesult of his tour was the famous De la Democratie 
en Amenqup, which appealed m 1835, and very soon made 
his reputation. It was at once caught up by influential 
members of tlie Liberal party in England, which, country 
Tocqueville soon after visited, and where he married 
an Englishwoman Returning to France, and beginning 
life as a country gentleman at Tocqueville, he thought to 
carry out the English ideal completely by standing for 
the chamber of deputies But, with a scruple which illus- 
trated his character, he refused Government nomination 
from Mole, and was defeated. Later he was successful, 
and sat for several years both before and after the revolu- 
tion of February, becoming m 1849 vice-president of the 
assembly, and for a few months minister of foreign affairs 
He was a warm supporter of the Roman expedition, but 
an equally warm opponent of Louis Napoleon, and after 
being one of the deputies who w T ere arrested at the coup 
d’etat he retired from public life Twenty years after 
his first, he produced another book, De I’Ancien Regime, 
which almost, if not quite, equalled its success His 
health was never very strong, and in 1 858 he broke a 
blood-vessel He was ordered to tbe south, and, taking 
up his residence at Cannes, died there on the 16th of 
April 1859 He had published some minor pieces during 
his lifetime, and his complete works, including much un- 
published correspondence, were produced after his death 
in uniform shape by De Beaumont 

Duung the last twenty yeais of his life, and for perhaps half 
that time after his death, Tocqueville had an inci easing European 
fame, which for the last ten or fifteen years has been stationary if 
not diminishing Both phenomena are susceptible of explanation 
Although he has been accused by some of his own countrymen 
of having “ le style tnste,” his manner, winch is partly imitated 
from Montesquieu, has consideiable charm, and he was the first 
and has remained the chief writer to put the orthodox liberal 
ideas which governed European polities during the fiist half 01 two- 
thirds of the 19th century into an orderly and attractive shape 
He was, moreover, as has been said, much taken np by influen- 
tial persons m England, — Semoi, John Stuart Mill, and otheis, — 
and he had the great advantage of writing absolutely the first 
book of reasoned politics on the facts of democratic government as 
observed m America Besides all this he was, if not an. entirely 
impartial wntei, neithei a fanatical devotee of demociacy nor a 
fanatical opponent of it All this gave him a veiy great advantage 
v hich he has not yet wholly lost At the same time he had defects 
which were certain to make themselves felt as time went on, even 
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wifhout the alteration of the centre of libeial opinion which, has 
taken place of late years The elnef of these was a eei tam weakness 
which can haidly be described m English by any word more dig- 
nified than the familiar term “ pnggishness ” His coirespondence 
with Mole above alluded to is an instance of this, and it was also 
reflected on in various epigrams by countijmen and contempoianes, 
one of these accuses him of having unluckily “begun to think before 
he had begun to learn/ 3 while another, with more real than apparent 
inconsistency, declares that he “ avait l’air de «avoir de toute 
etermte ce qu’il venait d’appi endre ” His book on America, though 
undoubtedly a very remaikable piece of political deduction, has the 
drawback of pioceedmg on very insufficient piemisses and of tr\mg 
to he too systematic His book on the Ancien Regime is also want- 
ing m solid information, and commits the great error of assuming 
lather than proving that the Revolution of 1789 was a pioceed- 
ing of unnnxed good, which deliveied France from a state (not of 
unmixed evil, for Toequeville was too careful a student to imagine 
that, hut) of evil exclusively caused by the existence of monarchical 
and anstocratic institutions In fact, the fault of both hooks is 
that their author is not a practical politician, a fault which is 
constantly illustrated and exhibited m his correspondence He 
appears both m reading histoiy and m conducting actual political 
business (of which, as has been seen, he had some expenence) to 
have been constantly sm prised and disgusted that men and nations 
did not behave as he expected them to behave Tins excess of the 
deductive spirit explains at once both the ments and the defects of 
Ins two great works, which will piobably lemam to some extent 
political classics, though they axe less and less likely to be used as 
practical guides 

TODAS See Nilglri Hills, vol xvn p 509 

TODLEBEN, or Totleben, Eduard Ivanovich (1818 - 
1884), Russian general, was born at Mittau, in Comland, 
on May 20, 1818 His parents, who seem to have been of 
German descent, were of the mercantile class, and he him- 
self was intended for commerce, but a strong instinct led 
him to seek the career of a military engineer He entered 
the school of engineers at St Petersburg m 1835, and passed 
from that into the army m 1838 In 1847 and the two 
following years he was employed, as captain of engineers, m 
the campaigns against Schamyl m the Caucasus, where he 
directed the siege operations against the principal mountain 
fortresses On the outbreak of war between Russia and the 
Porte in 1853, he was placed at the head of the staff of 
General Schilder-Schuldner, by whom Silistna was besieged 
This general being wounded, Todleben acted m his place 
until the siege was raised He was then transferred to the 
Crimea Sebastopol, while strongly fortified toward the 
sea, was almost unprotected on the land side Todleben, 
though still only of colonels rank, became the animating 
genius of the defence By his advice the fleet was sunk, m 
order to blockade the mouth of the harbour, and the de- 
ficiency of fortifications on the land side was made good 
before the allies could take advantage of it The con- 
struction of earthworks and redoubts was carried on with 
extreme rapidity, and to these was transferred, in. great 
part, the artillery that had belonged to the fleet In what- 
ever direction the besiegers drew their lines, there Todleben 
met them with counterworks, until, with the arrival of 
heavy Russian reinforcements, the besiegers almost became 
the besieged It was m these improvised operations by 
means of earthworks that Todleben’s peculiar power and 
originality showed itself; he was not a great military 
leader m the wider sense, nor was he the creator of a 
great permanent system of defence like "Vauban But for 
the special problems of Russian warfare, both m 1854 
and at a later epoch, he was exactly the man wanted. 
Until June 1855 he conducted the operations of defence 
at Sebastopol m person , he was then wounded in the foot, 
and at the operations which immediately preceded the fall 
of the fortress he was not present When he recovered 
from his wounds he was employed in strengthening the 
fortifications at the mouth of the Dnieper, and also those 
of Oronstadt In 1856 he visited England, where his 
merits were well understood In 1860 he was appointed 
assistant to the grand-duke Nicholas, aud he became 
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subsequently chief of the department of engineers For 
reasons which are not known he was given no command 
when war with. Turkey began m 1877 It was not until 
the disasters before Plesna had heaped discredit upon the 
incompetent leaders of the Russian army that the soldier 
of Sebastopol was called to the fiont Todleben saw that 
Plevna could not be taken by assault, and that it would 
be necessary to reduce it by drawing works round Osman 
Pasha, and cutting him off from communication with the 
other Turkish commanders In due time Plevna fell 
Todleben then undertook the siege of the Bulgarian for- 
ti esses After the conclusion of preliminaries of peace, he 
was placed m command of the whole Russian army, and 
became responsible for the government and administra- 
tion of the occupied districts In the discharge of these 
duties he is said to have distinguished himself by his 
combined firmness and good temper in dealing both with 
Turkish authorities and with the native population He 
received the highest military honours and commands when 
the war was over, and became governor of Odessa But 
his health was broken , and after much suffering he died 
at a German watering-place m June 1884 He was buried 
with great solemnity at Sebastopol 

TODMORDEN, a market-town of England, partly m 
Lancashire but chiefly in the West Ridmg of Yorkshire, 
stands on the Calder, on the Rochdale Canal, and on the 
Lancashire and Yorkshire Railway, 13 miles west of Halifax, 
9 north of Rochdale, and 207^ north-north-west of London. 
It lies m three valleys amidst scenery originally romantic, 
and still m part retaining that characteristic The town- 
hall (1875) budges the counties boundary, the Calder, 
enabling the magistrates to exercise jurisdiction m both 
counties Of the other buildings, the Unitarian church, 
the market-hall, the free endowed school, and the Unita- 
rian free school may be mentioned A bronze statue has 
been erected to John Fielden, to whose energy in develop- 
ing the cotton manufacture the town owes much of its 
prosperity The staple industry is the spinning and weav- 
ing of cotton, and there are also foundries and machine- 
works The population of the township of Todmorden 
and Walsden (area 7007 acres) in 1871 was 9333, and m 
1881 it was 923T. In addition to this (situated -wholly 
in Yorkshire), the urban sanitary district includes parts 
of Langfield and Stansfield in Yorkshire, and of Cliviger 
m Lancashire, the total area being 15,690 acres, with a 
population in 1871 of 21,764, and m 1881 of 23,862 

As early as the reign of Edward III Todmorden was in the 
possession of the Radehffes, a branch of the Radcliffes of Radcliffe 
Tower, but it was sold by them about the close of the 17th ceutury 
Todmorden Hall is an interesting old building of various dates 

TODY, Pennant’s rendering {Gen Birds, pp. 15, 61) 
through the French Todter of Busson (Ornitkologie, iv 
p. 528) of the somewhat obscure Latm word Todus, 1 not 
unhappily applied m 1756 by Patrick Browne (Civ and 
Nat. Hist Jamaica , p. 47 6) to a little bird remarkable for 
its slender legs and small feet, the "Green Sparrow” or 

1 Iu Forcellmi’s Lexicon (ed De Vit, 1875) we find “Todus genus 
parvissimae avis tibias habeas peicxiguas ” Ducange in his Glossa- 
Hum quotes from Festus, an ancient grammarian, “ Toda est avis quse 
nonhabet ossa m tibiis, quare semper est m motu, unde Todius (al 
Todmus) dicitur ille qui velociter todet et movetnr ad modum todse, 
et todere, moven et tremere ad modum todse ” The evidence that 
such a substantive as Todus or Toda existed seems to rest on tbe 
adjectival derivative found m a fragment of a lost play ( Syrus ) by 
Plautus, cited by this same Festus It stands “ cum extntis [extortzs] 
tabs, cum todillis [todims] crasculis” ; but the passage is held by 
scholars to be corrupt Among naturalists Gesner m 1555 gave 
euirency {Hist Ammahwm, m p 719) to the word as a substantive, 
and it is found in Levins's Manypulus Vocabulorum of 1570 (ed 
Wheatley, 1867, col 225) as the equivalent of the English “Titmouse ” 
Ducange allows the existence of the adjective todmus. Stephanus 
suggests that todi comes from tut0oi, but his view is uot accepted. 
The verb todere may perhaps be Englished to “toddle” ' 
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“ Green Humming-Bird ” of Sloane ( Voyage , ii. p. 306). 
The name, having been taken up by Brisson (foe. rit.) in 
1760, was adopted by Linnaeus, and has since been recog- 
nized by ornithologists as that of a valid genus, though 
many species have been referred to it which are now 
known to have no affinity to the type, the Toclus viridis of 
Jamaica, and accordingly have since been removed from it. 
The genus Todus was at one time placed among the Musci- 
capidse (cf. Flycatcher, vol. ix, p. 351); but Dr Murie’s 
investigations (Proc. Zool . Society , 1872, pp. 664-680, ph 
lv.) have conclusively proved that it is not Passerine, and 
is nearly allied to the Momotidse (cf. Motmot, vol. xvii. 
p. 3) and Alcedinulee (cf. Kingfisher, vol. xiv. p. 81), 
though it should be regarded as forming a distinct Family 
Todidee , peculiar to the Greater Antilles, each of which 
islands has its own species, all of small size, the largest 
not exceeding four inches and a half in length. 

Of the species already named, T. viridis, Mr Gosse {B. Jamaica, 
pp. 72-80) gives an interesting account. “Always conspicuous 
from its bright grass-green coat and crimson-velvet gorget, it is 
still a very tame bird; yet tins seems rather the tameness of 



Tody (Todus viridis ). (After Gosse. ) 
indifference than of confidence ; it will allow a person to approach 
very near, and, if disturbed, alight on another twig a few yards 
distant .... commonly it is seen sitting patiently on a twig, with 
the head drawn in, the beak pointing upwards, the loose plumage 
tiffed out, when it appears much larger than it is. It certainly 
as an air of stupidity when thus seen. But this abstraction is 
more apparent than real ; if we watch it, we shall see that the odd- 
looking grey eyes are glancing hither and thither, and that ever 
and anon the bird sallies out upon a short feeble flight, snaps at 
something in the air, and returns to his twig to swallow it.” Mr 
Gosse goes on to describe the engaging habits of one that he for 
a short time kept in captivity, which, when turned into a room, 
immediately began catching all the insects it could, at the rate of 
about one a minute. The birds of this Family also shew their 
affinity to the Kingfishers, Motmots, and Bee-eaters by burrowing 
holes in the ground 1 in which to make their nest, and therein 
laying eggs with a white translucent shell. The sexes differ little 
in plumage. 

All the four species of Todus, as now restricted, present 
a general similarity of appearance, and, it may he pre- 
sumed, possess very similar habits. The genus has been 
monographed by Mr Sharpe (Ibis, 1874, pp. 344-355) ; 
but he was unfortunately misled by an exceptionally brigbt- 

1 This habit and their green colour has given them the French name 
of Perroquet or Todier de t&rrc, by which they have been distinguished 
from other species wrongly assigned to the genus by some systematists ; 
and, if we may believe certain French travellers, they must in former 
days have inhabited some of the Lesser Antilles ; but that is harrlly 
probable. 


coloured specimen to add a fifth and bad species to those 
that exist — and even these, by some ornithologists, might 
be regarded as geographical races, The Cuban form is 
T. imdticolor ; that of Hispaniola is T. subulatus or domi- 
jiicensis; and that of Porto Ptico, originally named in error 
T. raexicanus , has since been called kypochondriacus. Apart 
from their structural peculiarities, one of the chief points 
of interest attaching to the Todidee is their limitation, 
not only to the Antillean Sub-region, but, as is now 
believed, to its greater islands. (a. n.) 

TOGA. See Costume, vol. vi. p. 456. 

I TOGO-LAND, one of the portions of the African con- 
tinent under the protection of the German empire. It 
forms part of the territory on the west coast formerly dis- 
tinguished as the Slave Coast, and is hounded on the E. by 
Little Popo, on the S,W. by the British Gold Coast Colony, 
and on the N.W. by the still independent territory of the 
Anlo tribes. The coast-line is only 22 miles in length, 
and with an area of about 500 square miles Togo-land is 
estimated to have a population of 40,000 souls. The 
great physical feature of the country is the Togo, Hakko, 
or Avon lagoon, which is cut off from the oceau by the 
narrow belt of sandy soil on which are situated Bagida, 
Porto Seguro, and Bay. The town of Togo lies on the 
east side of the Togo lagoon, where it extends eastward 
j to Little Popo Lake. The lagoon is fed by a stream from 
the north, the Haho or Hakko, first discovered by J ohn 
Duncan in 1846. 

See Hugo Zoller, Togoland ; Petermann’s Mittheilungen (1886) ; 
and Scott. Geogr . Mag. (1886), all of which give maps. 

TOKAT, a decayed provincial town of Turkey, in the 
vilayet of Sivas, and capital of the upper basin of the Iris 
(Yeschii Irmak), is a poorly-built place of about 10,000 
inhabitants, in a hot, narrow valley, dominated by the ruins 
of a Byzantine castle, and surrounded by gardens watered 
by the Iris. It was once an important commercial station, 
and has still copper foundries. Six miles up the valley 
are the ruins of the Pontic Com ana ( q.v .). 

TOKAY, or Tokaj, a small town in the county of 
Zemplen, in the north-east of Hungary, at the influx of 
the Bodrog into the Tisza, in 48° 7' 3ST. lat., 21° 4' E. 
long. The slopes of the adjacent mountains of Hegyallya, 
which are of volcanic origin, produce excellent wine, 
several kinds of which are of perhaps the best, sweetest, 
and strongest quality in the world. Of these, however, 
none or hardly any come into the market, the wine usually 
sold under the name of Tokay not being a natural wine, 
and often not coming from the district at all. Tokay, 
along with about twenty-five neighbouring villages, pro- 
duces annually an average of 2,200,000 gallons. The 
vine culture has beeu greatly improved of late years by a 
company in Budapest. The timber trade, fishing, and 
export of fruits are also considerable. The population 
was 4470 in 1880. 

TOKIO, formerly called Yedo, the present capital of 
the empire of Japan, is situated in 35° 41' 3ST. lat. and 
139° 46' E. long., at the head of the bay of the same 
name, on the south-east coast of Hondo (mainland), the 
largest of the group of Japanese islands. It is connected 
with the seaport of Yokohama by a railway 18 miles in 
length. The hay of Tokio is shallow, and therefore not 
well suited for the navigation of large vessels. The wide 
river Sumida, also called Oka wa (“great river”) near its 
mouth, runs through the town. For administrative pur- 
i poses Tokio proper is divided into fifteen ku (districts), of 
which thirteen lie to the west and two to the east of the 
Sumida. Each ku is presided over by an official appointed 
by the Government, calLed the ku-chio (chief of the ku), and 
an assembly (Ku-Kwai) for local administrative purposes is 
elected every four years by the inhabitants. These ku and 
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six gun (subm ban districts) collectively form tlie Tokio-Fu, 
and are under the general superintendence of tli sfu-chiji 
(governor) Matters affecting the interests of tbe whole fu 
are discussed by an assembly (Fu-Kwai) composed of repre- 
sentatives from all tbe ku and gun Order is maintained by 
a well-organized body of police (364S men m 1885) under 
tbe command of a keishisokan (chief commissioner), who, 
like tbe fu-cbiji, is responsible to tbe central Government 
Since tbe estabbsbment of this system crime has very 
matenally deci eased There is also a fire brigade of 2000 
men, which is connected with the police system, and 
renders effective service in checking the spread of tbe 
fires to which tbe town is pecubarly liable Buildings of 
brick and stone have lately been erected m many parts of 
tbe town Tbe fifteen ku which form Tokio proper cover 
an area of 4 01 square n, and the six gun 27 94 square 
ri, tbe whole fu thus extending to about 32 square n 
(about 190 square miles) The greater part of the town 
is flat, particularly near the Sumida, and is intersected by 
numerous moats and canals, which, with the bridges cross- 
ing them, form a distinctive feature There are hills vary- 
ing in height from 50 to 100 feet m the six districts of 



Hongo, Koishikawa, Ushigome, Totsuya, Akasaka, Azabu, 
and m part of Shiba The numerous residences of the old 
daimios wexe the chief characteristics of the town, especi- 
ally m the Kojimacbi-ku Many of these have been de- 
molished and Government offices erected on their sites, 
some have given place to new streets and houses , others, 
having survived the downfall of the shogunate, still remain 
surrounded by large gardens, which are celebrated for their 
elaborate rock-work, artificial lakes, and magnificent trees. 
Nearly m the centie of the Kojimachi-ku, on an eminence, 
surrounded by moats, stood tbe residence of the shoguns, 
which was burnt down m 1872 An imperial palace is 
now m course of construction on this site Outer moats 
connected with those already mentioned enclose the whole 
Kojimachi-ku and a greater portion of Kanda-ku , one of 
tbe moats terminates at tbe Sumida The Nihonbashi, 
Kiobashi, and Kanda-ku, through which the O-don (mam 
street) passes, are the business quarters of the town. The 
Nihonbashi (Bridge of Japan), m the ku of the same name, 
also m the O-dori, is tbe centre from wbicb all distances 
are calculated. Nearly all tbe principal buildings of the 
city — such as the Gwaimushd (Foreign Office), the Nai- 
mushd (Home Office), the Okurash6 (Ministry of Finance), 
tbe Monbusbo (Ministry of Education), and other Govern- 
ment offices, <fec — are situated m those four ku Among 
tbe parks, those of Sbiba and Uyeno rank first m size and 
beauty, the latter containing a large sheet of water. In 
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1S6S, when the imperial army entered the city, a body of 
men called the shogitai, loyal to tbe cause of Tokugawa, 
here made a last stand, and during tbe fighting tbe mag- 
nificent temple of Toyesau, on the hills of Uyeno, was 
burnt down This park, as also tbe Mukojima (tbe em- 
bankment of tbe Sumida), and tbe Asukayama paik, which 
is at some distance north-west of Uyeno, are celebrated 
for their sakura trees (species of cherry), which, when 
m full bloom, attract crowds of all classes. Tbe famous 
temple of Kwannon (goddess of mercy) is m tbe Asakusa 
park, m which a continual fair is held, with the usual ac- 
companiments of booths, shows, tea-houses, &c Tbe dis- 
tricts of Fukagawa and Honjo lie on tbe east bank of tbe 
river, and are connected with tbe rest of tbe town by five 
wooden bridges of considerable length , they are inter- 
sected by numerous canals, and tbe streets there are regu- 
larly laid out Tbe means of communication are imperfect j 
tbe streets of Tokio are m general irregular, and many are 
so narrow that they are unsuitable for carnages The 
jinmkisha, a kind of chaise drawn by one or m some eases 
by two or more men, supplies tbeir place to a great extent 
Tbe introduction of tramways m some parts of tbe town 
has had the good effect of diminishing the number of 
second-rate carriages drawn by miserable horses 

There are no reliable data as to the population of Yedo 
during the shogunate (see below) Owing to tbe influx 
caused by the periodical visits of the daimios with their 
numerous attendants, it probably exceeded one million 
during the early part of the present century At the 
abolition of the shogunate there was a marked decrease, 
but the returns of recent years (1,121,560 in 1881, 
1,173,603 in. 1883 , 1,300,073 m 1885) indicate a rapid 
increase Of the 1,519,781 who constituted the popula- 
tion m 1886, 1,211,357 are to be classed as belonging 
to tbe town proper, and 308,424 to tbe six suburban 
districts Tbe sanitary condition of tbe city leaves much 
to be desired, but extensive improvements are now being 
carried out Tbe general health, however, is good, and 
tbe enforcement of vaccination has virtually stamped ont 
tbe scourge of small-pox Tbe deaths from cholera are 
occasionally very numerous, especially among the lower 
classes 

A well-organized system of education exists, under the 
supervision of the ministry of education In 1885 there 
were m the Tokio-Fu 658 public and private elementary 
schools, with 1563 teachers, — the cost of maintaining 
public schools being 145,152 yen (Japanese dollars) In 
tbe same year tbe boys and girls of school age numbered 
172,653, of whom 77,001 attended schools recognized by 
tbe Government Kindergartens on tbe European system 
have been introduced There are also tbe shihangakko 
(normal schools), tbe chugakko (middle schools), and 
schools, both Government and private, for special branches. 
In the district of Hongo is tbe imperial university, sub- 
divided into tbe four branches of law, science, medicine, 
and literature Many of the students attain a high degree 
of proficiency 

No mention is made of Tokio in Japanese history before tbe end 
of tbe 12th centuiy It appears to have assumed no importance 
till about 1457, when Ota Dokwan, a general in the service of 
Uyesugx Sadamasa, governor of Kamakura, built a castle there 
About thirty years later the town fell into the hands of H8jd of 
Odawara, and subsequently, on his overthrow by Hideyoshi and 
Iyeyasu, the castle was granted to the latter, who was the founder 
of the shogun house oE Tokugawa In 1590 Iyeyasu made his 
formal entry mto the castle of Yedo, the extent of which he greatly 
enlarged Krom this date the real importance of Yedo coTnEaen‘ced 
The family of the Tokugawas furnished the shoguns (ox tycoons) 
of Japan for nearly three hundi ed years, and these resided during 
that period at Yedo Under them the town was vastly extended, 
land was reclaimed from the bay, canals were constructed, and a 
water supply introduced The shoguns compelled the daimios 
(feudal lords) to reside at Yedo with their numerous retinues dur- 

XXIII. — 55 
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mg a considerable portion of th^r lives and tin 1 * * * ? t! e prosperity ] 
of the town rapidly merea-td At the n.stoiation of tl>*> supreme j 
authority of the erupt ror m l c 55 the s f o_ matt- was abolished, and 
the population of Yolo st«-< liiy decrea-ul A fifc-Ji vitality t.as 
again imparted l>y the ti ihahi “of the court fioin Kioto, and the 
town then re^civt - ’ 1 iN ^ro-ent name Tukio (eastern capital; It 
has sin^e bee i the s;at of the irupeaji t lav eminent, and xoav be 
considered the antn. of the political, commercial, ana literary 
activity or Jcpan It i* the channel through whicn the stream, of 
Enroj urn. civilization p-mis into the Country, ami all recent pro- 
gress lias t then its use (ft S L i 

TOLAND, John (1670-1722), or Janus Jumus, as Iris 
sponsors are said to Lave named him, usually described 
as a chief leader of the English deists, was born 
November 30, 1670 or 1671, m the north of Ireland, 
near Londonderry He isa-j the son, perhaps illegiti- 
mate, of Catholic parents, and brought up in. their 
faith. But in his fifteenth year he became a zealous 
Protestant, and In 1657 lie parsed from the school at 
Eedcastle to Glasgow univer-itv, recommended by the 
magistrates of Kedcastle *" for hi-> aSeetion to the Proteat- 
ant religion 1 Thus early in Lfe he became “ accustomed 
to examination and inquiry, and was taught not to cap- 
tivate his understanding to any man or society. ’ After 
three yean, at Glasgow he enteied the university of Edin- 
burgh, taking his M A. degree there June 30, 1690. He 
then spent a short time m some Protestant families in 
England, and with their assistance went to Leyden univer- 
sity, to qualify him for entering the Dissenting ministry 
He spent about two years in Leyden, studying ecclesi- 
astical history especially under the famous scholar Fred- 
erick Spanheim. At the expiration of that time he took 
up his abode, January 7, 1694, at Oxford, having good 
introductions to Creech, ZSXilL, and others. Here he made 
large use of the Bodleian Library, and soon acquired the 
reputation of being * fc a man of fine part*, of great learn- 
ing, and of little religion,*' though there is no evidence to 
-how that the last distinction was justly his due. His 
letters show that he then claimed to be a decided 
Chriatian, and that he wa* too orthodox to be classed with 
the Arum* or the Socimans At the same time the 
characteristic freedom and originality of his mind were 
displayed by his anticipation of subsequent doubts of 
the integrity of the book of Job, and the separation of 
the historical prologue and the speeches of EUhu from the 
original poem. While at Oxford he commenced the hook 
which called him into notoriety, and became one of the 
standard “ deistical writings ” — his Chi istianity not 3/ys- 
terums 1 The book gave great offence, and several replies 
to it were immediately published The author was pro- 
secuted by the grand jury of Middlesex the year of its 
publication , and, when he attempted to settle m Dublin 
at the beginning of 1697, he was greeted with dangerous 
denunciations from the pulpits and elsewhere He was 
soon prosecuted before the court of King's Bench, and on 
September 9th his book was condemned by the Irish 
parliament to be burned and its author to be arrested 
He escaped the latter part of the sentence by flight to 
England The title and the philosophical principles of 
Toland’s book were singularly akin to those of Locke's 
famous work, The Reasonableness of Christianity, pub- 
lished the year before , and Locke’s opponents seized the 
opportunity of fathering upon the philosopher the doc- 
trines of his more heterodox and less guarded disciple. 
Thus Toland’s work became the occasion of the celebrated 
controversy between. Stilhngfleet and Locke, in which 
Locke takes pains to show the difference between his posi- 
tion and Toland’s Toland’s next work of importance was 

1 The first edition, London, 1696, was anonymous , the second, 

published the same year, bore on the title-page his name, and received 

a preface add some slight alterations , and the third appeared in 1702 

with an appended Apology for Mr Poland. 


hi* Life oj Milton (1698), in which, m connexion with his 
exposure of the fictitious authorship of the Eihon BasihLe , 
he found occasion to make reflexions on “ the numerous 
| supposititious pieces under the name of Christ and His 
apiostles and other great persons 13 This provoked the 
charge that he had called in question the genuineness 
of the Hew Testament writings, and he replied in his 
Aiayatoi , or a Defence of Milton's Li/e (1699), to which he 
added a remarkable list of what are now called apocryphal 
New Testament writings In Ins remarks he really opened 
up the gieat question of the history of the canon, towards 
the examination, of which Stephen Nye, Jeremiah Jones, 
and Nathanael Lardner made m reply to him the first valu- 
able contributions The next year his Aiayntor and Chus- 
iviaity not Mysterious were under discussion m both Houses 
of Convocation, and the Upper House declined to proceed 
against the author In 1701 Toland spent a few weeks 
at Hanover as secretary to the embassy of the earl of 
Macclesfield, and was received with favour by the electress 
Sophia in. acknowledgment of his book Anglia Libera, a 
defence of the Hanovenan succession On his return from 
the Continent he published a defence of himself, and of 
the bishops for not prosecuting him, Vmdicms Libenus 
(1702), and several political pamphlets The next year 
he visited Hanover and Berlin, and was again graciously 
received by the electress and her daughter Sophia Char- 
lotte, queen of Prussia On his return to England (1704) 
he published Letteisto Serena, and afterwards acknowledged 
that the queen of Prussia was intended by the pseudonym. 
In these letters he anticipated some of the speculations of 
modem materialism. The next year appeared his Account 
of Prussia and Hanover, of which Carlyle has made use 
m his Life of Frederick the Great. Prom 1707 to 1710 
he is again on the Continent, — at Berlin, Hanover, Dussel- 
dorf, Vienna, Prague, and The Hague, with very varying 
fortunes, but generally of an adverse character In 1709 
he published Adeisulsevion and Ongines Judcticse (The 
Hague), in which, amongst other things, he maintained 
that the Jews were originally Egyptians, and that the true 
Mosaic institutions perished with Moses This work pro- 
voked a number of readies from Continental theologians. 
In 1710 he returned to England, living chiefly m London 
and latterly at Putney, loving the country and his books, 
and subsisting precariously upon the earnings of his pen 
and the benevolence of his patrons. His literary projects 
were numerous (see the incomplete list m Mosheim) , 
and the nobler traits of his warm Irish nature appear m 
his projected history of the ancient Celtic religion and his 
chivalrous advocacy of the naturalization of the Jews The 
last of his theological works were Nazar enus, or Jewish , 
Gentile 7 and Mahometan Christianity (1718), and Tetra- 
dymus (1720), a collection of essays on various subjects, 
m the first of winch, tc Hodegus,” he set the example 
subsequently followed by Beimarus and the rationalistic 
school m Germany, of interpreting the Old Testament 
miracles by the naturalistic method, maintaining, for in- 
stance, that the pillar of cloud and of fire of Exodus was 
| a transported signal-fire His last and most offensive 
book was his PantJieisiicon (Cosmopoli, 1720) He died 
May 11, 1722, as he had lived, m great poverty, m the 
midst of his books, with his pen m his hand, and left 
behind him a characteristic Latin epitaph, m which he 
could justly claim to have been “ ventatis propugnator, 
libertatis assertor ” 

Toland is generally classed with the deists, but at the time 
when he wrote his first hook, Christianity not Mysterious , he was 
deeidedly opposed to deism, nor does Leland deal with that work 
as an exposition, of deistical views The design of the work was to 
show, by an appeal mainly to the tribunal of Scripture, that there 
are no facts oi doctrines of the “gospel,” or “the Scriptures,” or 
“Christian revelation” which, when revealed, are not perfectly 
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plam, intelligible, and reasonable, being neither contrary to reason 
noi incomprehensible to it The ivoik undoubtedly aimed a blow 
at some of the dogmas of later Christian times, but it claimed to 
be “a vindication of God’s revealed will against the most unjust 
imputations 51 which occasioned “so many deists and atheists” 
Toland’s line of argument is to show that the supposition of the 
doctrines of the gospel being repugnant to cleai and distinct ideas 
and common notions leads into absuidities and inevitable scep- 
ticism, that the pi oof of the Divinity of Scripture is its self- 
evidencing powei, that, though men aie dependent on Divine 
revelation for the knowledge of the most important truths, the 
tiuths must themselves be plain and intelligible when revealed, 
that all the doctunes, precepts, andninaeles of the New Testament 
are perfectly intelligible and plain, that, though leason is dis- 
ordeied m the case of many men, the disordei is not in the faculty 
itself bur m the use made of it, that m the New Testament 
“mystery” never means anything inconceivable m itself, but 
things naturally intelligible enough, which are either so veiled by 
figurative voids or ntes, or so lodged in God s sole knowledge and 
decree, that they could not be discerned without special revela- 
tion, that no miracle of the gospel is contrary to leason, for they 
were all produced according to the laws of natuie, though above its 
oidmaiy opeiations, which were tlieiefoie supematui ally assisted , 
that mysteries were first intioduced into Christianity by the early 
admission into the church of Levitical ceremonies and heathen 
rites and mysteries, and especially by mixing up heathen philo- 
sophy with the simple religion of Christ The work was intended 
to be the first of three discourses, in the second of which he was 
to attempt a particular and latioual explanation of the reputed 
mysteries of the gospel, and m the thud a demonstiation of the 
verity of Divine revelation against atheists and all enemies of re- 
vealed leligion But, like so mauv othei of his numeious projects, 
this failed of execution After Ins Christianity not Mysterious 
and his Amyntor, Toland’s Nazareaus was of chief importance, as 
calling attention to the Tight of the Ebionites to a place m the 
early chuieh, though it altogether failed to establish his mam 
argument or to put the question in the tiue light His Pantheis- 
tical, sue Foi inula celebi aadec Sodalitatis Souctiicse, of which he 
printed a few copies for pnvate circulation only, gave gieat offence 
as a soit of liturgic service made up of passages fiom heathen 
authors, m imitation of the Chuicli of England liturgy The title 
also was in those days alaimmg, and still more so the mysteiy 
which the author threw lound the question how far such societies 
of pantheists actually existed Pool Toland had been outlawed 
by the ehuiches of his day, and took a most imprudent delight in 
alarming and mystifying his peisecutois. This and all his later 
works must be read from the point of view first suggested by 
Hei der “ Who can refuse to see in Toland the man of wide readiug 
and of clear intellect, and the earnest inquirer, although, as em- 
bittered by persecutions, with every fiesh book lie dipped his pen 
m a more bitmg acid?” 

See Mosheim’s Vmdicioe Antigum Ghristianorum Discipline 3 , 1st ed , 1720, 2d 
ed , 1722 (the life of Toland prefixed to the 2d edition of this essay gives still the 
best and most learned account we have of his life and writings), “Memoirs of 
the Life and Wi it nigs of Mi John Toland,” by Des Maizeanx, prefixed to The 
Miscellaneous IVoi Is of Mr Tohn Toland, m 2 vols , London, 1747, Leland’s View 
of the Principal Deistical Writers, Hei der's Adrastea, Lechler’s Geschichte des 
enghschen Deismus , Isaac D Israeli’s Calamities of Authors; Theological Review, 
Novemhei 1864, Hunt’s article m Contemporary Review, \ol vm , and his Reli- 
gious Thought m England, Leslie Stephen’s History of English Thought m Eigh- 
teenth Century , Cairns’s Cunningham Lectures for 1880 On Toland’s i elation to 
the subsequent Tubingen school, as presented in his Nazai enus , see Theological 
Review, Oct , 1877 , and on lus relation to materialism, 3? A Lange's Ceschichte 
des Model lalismus (J 3? S ) 

TOLEDO, a province of Spain, in Hew Castile, is 
bounded on the 1ST by Avila and Madrid, on the E. by 
Cuenca, on the S. by Ciudad Beal, and on the W. by 
C4ceres, and has an area of 5620 square miles The 
surface is throughout lofty, and m a great part of its 
exteut mountainous Towards the centre, indeed, there 
are extensive plains or tablelands, but the whole of the 
south and east is occupied by the Montes de Toledo, which 
separate the waters of the Tagus on the north from those 
of the Guadiana on the south These mountains are of no 
great height , and they were once densely covered with 
forests, which have now been almost entirely cut down, 
although there are still woods and groves of considerable 
extent on their lower slopes. Branches of this chain 
enclose the province on the east and west, and part of 
the range that stretches north of the Tagus approaches 
its north-western frontier. Toledo is well watered by the 
Tagus and its affluents, — the Tajuna, Jarama, Guadar- 
rama, Alberche, and Tietar on the north, and the Algodor, 
Torcon, Pusa, Sangrera, and Cedron on the south. The 
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Guadiana forms for a short distance the south-western 
fiontier, and its tributary the Giguela waters the eastern 
part of the province The country is rich in minerals, as 
yet almost entirely unworked, containing veins of gold, 
silver, lead, iron, quicksilver, copper, and tin Coal, alum, 
cinnabar, &c, are also found The soil produces corn, 
pulse, potatoes, oil, wine, flax, oianges, lemons, chestnuts, 
and melons in fan abundance, but the trade m agricultural 
products is almost confined to the province itself. The 
numbei of sheep and goats is few, of horses and mules 
still less , while the only oxen are those used in. agri- 
culture Bees and silkworms are kept in considerable 
number Manufactuies once flourished, but are now m a 
very low state, — silk and woollen cloth, earthenware, soap, 
oil, chocolates, wine, rough spirit ( aguardiente ), guitar 
strings, and arms being almost the only articles made. 
The province is traveised by thiee lines of railway, — 
that of Madrid Seville Cadiz m the east, Madnd-Toledo- 
Ciudad Beal through the centre, and Madnd-Chceres- 
Lisbon in the north There aie 12 partidos judiciales 
and 206 ayuntamientos , and three senators with eight 
deputies are leturned to the eortes The total population 
in 1885 was 332,000; the only towns with a population 
exceeding 10,000 are Toledo (20,251) and Talaveia de la 
Bema (11,986) Some of the most brilliant fighting of 
the Peninsular War took place m Toledo and the neigh- 
bouring province of Caceres, the battle of Talavera de la 
Bema being fought on the 27th and 28th of July 1809 
TOLEDO, the capital of the above province, and once 
of the whole of Spam, stands upon a circle of seven hills, 
2400 feet above the sea, and washed on three sides by the 
Tagus. It is 37 miles west-south-west of Madrid The 
river is spauued by two fine stone bridges, — the Aledntara, 
a Moorish bridge of a single arch, giving entrance to the 
city from the east, and the othei, that of San Martin, from 
the west, while between them the river makes a sweep 
southwards The place is enclosed on the land side by 
two walls, still m fairly perfect condition, — the inner one 
being built by King Wamba m the 7 th century, the outer 
by Alfonso VI. m 1109 The gates are numerous and 
well preserved, the most noteworthy being the famous 
Puerta del Sol, the Puerta Visagra, and the Cambron 
Some Boman remains (a circus, &c ) lie without the walls, 
on the plain to the north-west The appearance of Toledo 
from a distance is imposing m the extreme, from its noble 
situation and tbe terraced lines of its buildings , but upon 
a nearer approach it reveals itself as dull and decayed 
enough, with little or no traffic m the streets, and a 
strange silence brooding over all its ways. The house*, 
are large, massive, and gloomy, generally Moorish m style, 
of the 12th, 13th, and 14th centuries, with a great central 
patio (courtyard), and yielding abundant traces of Arabic 
decoration. The principal public square is the Zocodover. 
It forms the favourite promenade, and from it the one fairly 
wide street of the city leads to the cathedral. The latter 
is the glory of Toledo, and one of the finest monuments of 
art m Spain. Built upon the site of an ancient mosque, 
and commenced m 1227, it was completed m 1492 , and, 
though sacked over and over again, — finally by the French 
under La Houssaye in 1808, — it is still, with the excep- 
tion, perhaps, of the cathedral of Seville, the richest and 
most magnificent foundation in the Peninsula. The ex- 
terior is unfortunately hidden to a great extent by mean 
surrounding buildings, but the fine western faqade, with 
its two towers, one rising 325 feet, is effective. The 
interior is somewhat dwarfed in appearance by the immense 
width. It is 404 feet long by 204 feet broad, and is 
divided by 84 pillars into five naves, with central lantern 
and choir, and a complete series of side chapels. Most 
of these latter are late additions, of the 15th and 16th 
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centuries, and are very magnificent in detail. The 16th- 
century stained glass windows, chiefly of Tlemi&h work, 
are superb , and the treasury, reliquaries, and library, not- 
withstanding their repeated despoiling-?, are not unworthy 
of the see which styles itself the “first of all the Spains 
In the Muzarabic chapel the ritual known by that name 
is still performed daily Within the precincts of the 
cathedral are interred the archbishops and cardinals 
Tenono, Fonseca, Mendoza, Ximenez, the great constable 
Alvaro de Luna, and a long array of kings and heroes 
The archbishop is primate of Spam, and has for suffragans 
Coria, Cuenca, Siguenza, and Paleneia. Beaides the 
cathedral Toledo still possesses a great number of fine 
churches and other religions buildings, together with 
numerous Moorish and Jewish, monuments The most 
important church is the 15th-century florid Gothic San 
Jnan de los Reyes, built by Ferdinand and Isabella 
The best Moorish work is to be found in the old Jewish 
synagogues of Santa Maria la Blanca and El Transito, 
in the mosques of Gristo de la Luz and Las Tornerias, 
in some private houses, and m the later churches of San 
Roman, Santo Tome, Santiago, and Santa Leocadia. The 
patio and staircase of the hospital of Santa Cruz pre- 
sent some of the finest Renaissance work extant Seen 
from afar, the Alcazar, or royal palace, is one of the most 
conspicuous features of the city. It stands upon a com- 
manding position overlooking the Tagus, and was origin- 
ally built by King Wamba, but has been repeatedly altered 
and pulled about It was almost entirely rebuilt by 
Charles Y. and Philip II., under the architects Covarrubias 
and Herrera, and has lately been converted into a huge 
military academy. The dty is provided with numerous 
elementary schools, a public library, museum, town-hall, 
and several huge hospitals. The well-known manufactory 
of swords is about a mile to the north-west, beyond the 
Cambron gate Ifc is in excellent order, and produces 

blades as perfect as ever, but is no longer of great im- 
portance, employing only about 120 hands. 

Toledo existed m the tune of the Romans, who conquered it 
in 193 s c They strengthened the fortifications, and built an 
aqueduct to supply the place with water. By the Goths, who 
captured the city m 467 A l> , these works were kept up and 
improved; and, under the Moorish domination, from 714 to 1085, 
Toledo was second only to Cordova m rank and importance, with 
a population, of 200,000 souls Alfonso VI of Castile and Leon 
recovered the stronghold in 1085; and under him and his succes- 
sors it continued to flourish until the permanent establishment of 
the court at Madrid gave a deathblow to its prosperity The 
population now is no more than 20,000 

TOLEDO, a city of the United States, the county seat 
of Lucas county, Ohio, is situated m 41° 40' 1ST iat. and 
83° 33' W. long., chiefly upon a peninsula between the 
Maumee on the south and the Ottawa upon the north, 
just above their points of discharge into Maumee Bay, 
and 5 miles from Lake Erie. A small part of it, for- 
merly known as Maumee City, lies south of the Maumee 
Toledo includes an area of 21*5 square miles within its 
corporate limits. The bay and river form an excellent 
harbour and roadstead The harbour is easily made and 
is well sheltered, and the bottom affords good holding 
ground Besides being open to the navigation of the 
Great Lakes, Toledo is the terminus of the Miami aud 
Erie Canal, connecting it with Cincinnati (184 miles 
distant). Seventeen railroad lines enter it, making it one 
of the principal railroad centres of the country The site 
of Toledo and the surrounding country are very level, and 
only slightly elevated above Lake Erie The soil is very 
productive, and is highly cultivated, being largely devoted 
to market gardening There are three public parks, 
having a total area of 41 acres The city is well sewered 
Water is obtained by pumping The city, which is 
divided into eight wards, had in 1880 a population of 


I 50,137 The number is probably now (1887) not far 
| from 65,000. In 1840, 1850, 1860, and 1870 respect- 
i ively the population was returned at 1224, 3829, 13,768, 
and 31,584 

Besides its large commercial interests, as one of the puneipal 
porta upon the Great Lakes, and its importance as one of the leading 
railroad centres of the country, Toledo holds high lank as a manu- 
facturing city The capital invested in. tins class of industries in 
1880 exceeded $5,500, U00, and the pioductsweie valued at double 
this sum They emploj ed nearly 7000 persons, and paid m wages 
over two and a quaitei millions of dollars These mdustues are 
very varied m character, but consist largely m lumber manufactures, 
brewing, and iron and steel manufactuies 

The first settlement withm what are now the corporate limits of 
Toledo was made, shoitly after the war of 1812, upon the south, 
bank of the Maumee Noitli of the river no settlements were 
attempted until 1832, when the villages of Port Lawrence and 
Vistula were commenced m what is now the heart of the city In 
the following year they were united under the piesent name The 
city was incorporated m 1837 In 1852 it was made the county- 
seat, and in 1874 its corporate hunts were considerably enlarged. 

TOLL is a sum of money paid for the use and enjoy- 
ment of a privilege In England it is now always or 
almost always a sum of money, but formerly tolls m kmd 
were not unknown An instance is afiorded by the Act 
of 36 Geo. III. c. 85, substituting a money payment for 
tolls of corn in kind taken by millers, with an exception 
m favour of tolls taken by custom m soke mills Such 
customary tolls, if any such now exist, are apparently the 
only examples remaining of tolls in kind. The Weights 
and Measures Act, 1878, enacts that all tolls are to be 
charged and collected according to imperial weights and 
measures. 

The word toll, in its earliest use, appears to have signified a 
franchise enjoyed by lords of manors, and is defined by Gianvill 
as the liberty of buying and selling m one’s own land “tol, 
quod nos vocamus theloneum, scilicet libertatem emendi et 
vendendi m terra sua ” The word then became used to denote 
duties payable to the crown, especially on wool, generally with an 
inseparable epithet indicative of unpopularity. It thus took the 
form of “ maletote “ or “malum tolnetum,” 1 against which many 
early statutes were directed, from the Magna Carta of John till the 
final abandonment of the duty by Edward HI In modern English, 
law toll is either an incident of a Franchise (q v ), as of a market 
or fair, or is independent of franchise In the latter case it is 
claimed by prescription, as toll traverse or toll thorough, or is 
created by Act of Parliament, as m the case of turnpikes, railways, 
harbours, navigable rivers, and canals Toll traverse is paid for 
passing over a private way, budge, or ferry No consideration, 
need be proved Toll thorough, is paid for the use of a highway. 
In. this case, if charged by a private person, some consideration, 
such as repair of the highway, must he shown, as such a toll is 
against common right. In one case, that of the Cornish, custom 
of tin-hounding, the right to tm tolls may depend upon custom 
At common law a toll must he reasonable The same principle 
appears in various Acts of Parliament. The Statute of "Westminster 
the First, 3 Edw I. c 81, inflicts a penalty for taking excessive 
toll The Railway Clauses Consolidation Act, 1845, and most 
special Acts of railway companies provide, by what are known as 
“the Shaftesbury clauses,” for the equality of tolls, that is, that 
! all persons and classes of goods shall under like circumstances he 
treated alike as to charges A right of distress is incident to the 
right to impose tolls, but the distress cannot be sold unless an Act 
of Parliament expressly authorizes the sale Tolls are rateable for 
the relief of the poor where they are appurtenant to land, but not 
where they aTe extrinsic profits not arising from the possession of 
land Exemption from tolls may be claimed by the prerogative, 
by grant or prescription, or by Act of Parliament The king pays 
no toll, and may grant to another exemption from toll The 
exemptions by Act of Parliament mainly affect persons m the 
public service, clergy on their parochial duty, and persons going 
to or returning from their usual place of religious worship Most 
of the exceptions fi on turnpike tolls will be found in 3 Geo IV 
c. 126 Turnpike tolls, bridge money, and causeway mail were 
abolished m Scotland by the Roads and Bridges Act, 1878, as from 
the 1st June 1883 In England there has been no such general 
abolition, but the abolition of tolls has been facilitated by several 
recent Turnpike Acts, and their entire disappearance is only a 
question of time 

In the United States tolls are a subj ect for State legislation, 

1 The same term was known in. mediaeval Italy Dante, in Inferno , 
xi 36, alludes to “toilette dannose ” 
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exeept in a few instances m which Acts of Congress have dealt 
with tolls m nveis and harbours (see Revised Statutes, tit lxm ) 

The question of tolls was at one tune an important one m 
international law Tolls were exacted on certain straits and tidal 
rivers by virtue of the sovereignty of a particular state Such 
tolls have mostly ceased or been redeemed Notable instances 
weie the Scheldt tolls and the Sound dues levied by Denmark 
See Navigation Laws 

TOLUCA, or Tolocican, a city of Mexico, the capital of 
the state of Mexico, on the Mexican National Railway, 45 
miles south-west from the federal capital It lies on the 
west side of the Anahuac tableland, at the foot of Mount 
San Miguel de Tutueuitlalpillo, at an elevation of 8653 
feet above the sea, being the highest town m the republic 
next to the mining station of Ameca-meea (which is 8800 
feet) Toluca had in 1886 a population of about 12,000, 
and is usually described as a well-built flourishing town, 
with fine buildings and clean well-drained streets But 
T M Brocklehurst, who visited it in 1880, gives an un- 
favourable impression of the place, which presented nothing 
attractive beyond the Portales, a fine arcade running round 
a large block of central buildings, with a number of good 
shops under the arches ( Mexico To-day , p 222) There 
is also a good theatre, and in the Plaza de los Martires 
a well-executed white maible monument to the patriot 
Miguel Hidalgo y Costilla But the Carmen, Yera Cruz, 
and one or two other churches are dirty and tawdry, with- 
out presenting any strikiug architectural features The 
city is traversed by a foul stream flowing at the bottom 
of a barranca or deep ravine, along whose banks are 
herded numerous swine m a hall-wild state, which supply 
the hams and sausages for which the place is noted 
Here also soap and wax candles are manufactured and 
supplied to the surrounding districts In the south-west 
the Nevado de Toluca, an extinct snow-clad volcano with 
a flooded crater, rises to a height of 15,156 feet above 
sea-level 

Although Toluca appears to have been one of the eailiest Toltec 
settlements m Anahuac, its foundation dating probably from the 
6th century, it has piesened no lemains of its ancient grandeur, 
nor have any monuments been discovered m the district m any 
way compaiable to those of Cliolula, Tula, Teotibuacan, and othei 
ancient centi es of Toltec eultme According to M Charnay, Toluca 
formed one of the chief starting points of the gieat migrations 
which, aftei the overthrow of the Toltec empne by the Chichimec 
irruption m the lltheentuiy, moved m two parallel sti earns south- 
wards, converging at Copan and spreading then aits and industries 
over Chiapas, Yucatan, and Guatemala ( Ancient Cities of the New 
World, 1887, p 125) 

TOMATO See Horticulture, vol xu p 288 

TOMPA, Mihaly ( = Michael) (1817-1868), one of 
the best and tenderest Hungarian lyric poets, was bom m 
1817 at Rima-Szombat, in the connty of Gomdr, of very 
humble parentage, his father being village bootmaker 
He studied law and theology in S&ros-Patak, and subse- 
quently at Budapest , but, feeling little inclination for the 
first-mentioned career, after many vicissitudes he, at the 
age of thirty, accepted the post of Protestant minister m 
Beje, a small village m his native county, whence, m two 
years, he removed to Kelemdr, and four years later to 
Hanva, in the county of Borsod, where he remained till 
his death m 1868. 

At the age of four-and-twenty Tompa published his first poems 
m the Athenaeum,, which soon procured foi him a high reputation 
His first volume, N&pregCc 6s N6pmonddJc (“Folk-Legends and 
Folk-Tales”), in 1846, met with great success, and the same may 
be said of the first volume of his “Poems” m 1847 In 1848 he 
took part in the war of independence, acting as field chaplain to 
the volunteers of his county and seeing several battles, but the 
unfortunate close of that heroic struggle silenced his poetic vein 
for a considerable time, and, when in 1852 and 1853 he gave vent 
to his patriotic grief in some masterly allegories on the state of 
oppressed Hungary, he was twice arrested by the Austrian authori- 
ties After being released he published his VvrdgregeJc (“Legends 
of Flowers ”), a collection of poems of the highest order, showing 
great' imagination and love of nature, and displaying the loftiest 
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humanity and gieat meditative power Soon after this he became 
oppie&sed with melancholy and abandoned this branch of poetry 
Indeed from this time he produced comparatively little He pub- 
lished three volumes of seimons, “ which,” says his biogiapher, 
Chailes Szasz, Protestant bishop of Budapest, “ are among the best 
m Hungarian literature, and will favourably compare with those 
of Robertson, Monod, or Parker ” His collected poetical works, 
m six volumes, were published at Budapest in 1870, and agam, m 
four volumes, m 1885. 

TOMSK, a government of Western Siberia, extending 
from the Chinese frontier to 60° N. lat, is bounded by 
Tobolsk on the N W , by Yeniseisk on the N E , by the 
Chinese province of Khobdo on the S E , and by Semi- 
palatmsk on the S W Its area, 329,040 square miles, is 
fully one and a half times that of France. The surface is 
most varied, including m the south-east the high alpine 
tracts of the Altai Mountains, with an elevated steppe 
which skirts these, and m the north-west and west the 
lowlands of the Irtish and the marshy tracts of the Ob 

The Altai Mountains, which cover within the limits of 
the Russian empire an area of 53,000 square miles, or 
three times that of the whole of Switzerland, although 
visited by many geologists, still remain very imperfectly 
known, even as regards their orography The country has 
been mapped only along the rivers and the course of a few 
footpaths, and great confusion still prevails with reference 
to the directions of the different chains of the Altai and their 
mutual relations (compaie Siberia) The best descrip- 
tions, however (including the most recent by M Potanin), 1 
indicate m that part of Asia the very same leading orograph- 
lcal features that are seen m the Tian-Shan Mountains 
farther south, and in the West Sayan range farther north 
A plateau with an average altitude of more than 4000 
feet, watered by the tributaries of the upper Yenisei, all 
flowing in. open valleys 3000 to 4000 feet above the sea, 
is known to rise m that part of north-western Mongolia 
which is drained by the upper Yenisei and Selenga. The 
surface of this plateau is diversified by ridges, and by 
depressions like that of the Ubsa-nor — a relic of what was 
formerly a much larger lake A lofty mountain chain, 
which has its south-east foot on the plateau and its 
north-west foot m the valley of the Us, fringes the 
plateau, and has all the characters of a border-ridge. 
The present writer has proposed to call this Erghik-shan 
It runs from north-east to south-west along the Russo- 
Chmese frontier, and is pierced by a deep gorge through 
which flows the Yenisei A belt, some 200 miles m 
width, of alpine tracts, made up of three or four chains 
parallel to the border ridge, fnnges the outer border of the 
plateau, and fills up the Minusinsk region. The structure 
of the hilly tracts (watered by the Kemtchik) between the 
Yenisei and the Altai remains quite unknown, no scien- 
tific man or topographer having ever visited it But the 
very same orographical features as those already described 
reappear m the Altai region There is now no doubt that 
the backbone of the Altai is a huge and lofty border-ridge, 
the Sailughem, which includes the small alpine plateaus of 
Ukek, the upper Tchuya, and Juvlu-kul, and runs from 
south-west to north-east, being a continuation of the 
border-ridge of the West Sayan. Its flat dome-shaped 
summits rise to about 10,000 feet, and the small alpine 
plateaus just named range from 7800 to 8200 feet in 
elevation. , It has a very steep slope towards the north- 
west, i.e., towards the broad valleys of the upper Bukh- 
tarma and Tchuya, and a very gentle slope towards the 
south-east, and its south-eastern hillfoots are on the level 
of the plateau of Khobdo (from 4500 to 5000 feet) A 
broad alpine region spreads to the north-west of the border- 
ridge, but m the imperfect state of our knowledge it is 

1 Jivopimaya Rossiya, vol. xi ; Sketches of N. W. Mongolia, vols. 
l. and in, , Addenda to Ritter’s Asia 
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difficult to discriminate tlie real directions of its chains 
Nevertlieless, another lofty chain, c mtainmg the snow-clad 
Alps of the Ivatun (Katun si: lye Ryeifci) and those of the 
Tchuya and running also from south-west to north-east, 
parallel to the Sailughem border-ridge, can be distin- 
guished m the labyrinth of confusedly scattered mountains 
seen on nur present maps It is one of the most pictur- 
esque chains of the region, and contains the Byeiukha 
peak, estimated at 11,000 feet, and the Aias-tu, of neatly 
the same height It is. pierced, however, by so many 
rivers, which rise on the uortli-west edge of the plateau, 
and find their way to the lowlands by a series of gorges, 
that its continuity could be easily overlooked Farther to 
the north-east it joins, m the opinion of the present writer, 
the high chain on the left bank of the Ivemtehik, which is 
continued by the picturesque Alps on the northern bank 
of the TJs A third system of mountain chains, also 
parallel to the above, can be distinguished in. the succes- 
sion of the Terektinsk Mountains, those which are pierced 
by the Tchulyshman and tko«e which follow the right 
bank of the Abakan , while traces of a fourth plication of 
the rocks may he discovered m the Tigent&k Mountains, 
those pieiced by the Biya below Lake Teletskoye, and the 
Kuznetskiy Afatau, on the left bank of the Abakan A 
number of smaller, much lower, and shorter chains faintly 
appear as outer walls of this extensive alpine region 
As for the Great Altai, or Altaln-ISTaurn, our knowledge of 
which has been greatly increased by the recent explora- 
tions of M. Potanin, 1 it may be regarded as a south-western 
border-ridge of the Khobdo plateau, with its steep slope 
facing towards the wide Lzungarian depression, or rather 
to the broad trench of the Ulungtir Its direction, is 
nearly at right angles to the above, running from north- 
west to south-east, like the Tarbagatai Mountains (see 
Turkestan), and it is continued farther to the south-east 
by the Irdyn-ula and Artsa-bogclo Mountains, which separ- 
ate the eastern Gobi from the Tarim depression It is 
most probable that upheavals, having the same north- 
western direction (which, according to M. Mushketoff, are 
m Central Asia more recent than the north-eastern ones), 
have to a certain extent modified the old north-eastern 
chains of the Altai, and complicated the chains of its 
alpine region. If so, the structure of the Altai would, be 
very similar to that of the Turkestan mountains A chain 
haring a north-western direction — the Salair Mountains — 
shoots off from the mam ranges of the Altai, between the 
Tom and the Tclrumysb , it is about 170 miles m length, 
with a width of nearly 60 miles, and contains the best 
silver-mines of the region, as also several gold-washings 
Its upheaval belongs to a more recent epoch than, that of 
the Sailttghem ridge, and (like the mountains of Turkestan, 
having a north-west direction) it is due to dionfic rocks 
In the Kuznetsk depression it is covered with deposits of 
the Lower and Upper Carboniferous, containing beds of 
coal The Kuznetskiy Afatau, in. which Humboldt saw 
one of his meridional upheavals, consists of a series of 
ridges running south-west to north-east, with further con- 
tinuations within South Yeniseisk. 2 

The alpine region of the Altai is most picturesque , most of its 
chains, rising over S000 and 9000 feet, are snowclad, and a great 
glacier descends from the hollows under the Byeiukha peak, several 
other less known glaciers occur in the different “ b> etkis” (snowclad 
chains) A thick forest vegetation clothes the mountain slopes, 
while beautiful valleys, often of great length, such as that of the 
Bukhtarma (180 miles) or that of the ITmion and Koksti, offer on 
their fertile and well-slieltei ed floors most favourable conditions for 
agriculture. Several lakes axe met with, some, like the Juvlu-kul 
and Kendykty-kul on. the small alpine plateaus, at heights where 
only the dwarf birch grows and the polar marmot takes up its abode, 

1 Sketches of N W Mongolia, St Petersburg, 1883 (Russian) 

s -Kropotkins, “ Orographies! Sketch of the Districts of Minusinsk 

and Krasnoyarsk, )! in Mem Russ Qeogr Soc , vol v , 1875 


vhde two others. Lakes Kotyvanskoye and Teletslroye, respectively 
1170 and 1G00 feet above the sea, from their position amidst steep 
and picturesque mountains, i ecull those of Geneva and Lucerne 

The Altai floia is veiy uch Although the European floia (in- 
cluding the beech) nhich clothed the Altai at a recent period has 
disappeared, and the Siberian floia invades its hill foots fiom the 
noith-west, while the steppe flora is advancing fiom the south, 
still m a zone lanqmg from 1000 to 6000 feet above the sea the 
botanist has to admire a floia nch in. blight flowers, tall glasses, 

and shiuhs, seveial ot which are now common ornamental plants 
in European gardens, and the zoologist discovers m the Altai the 
meeting-place of the northern fauna (including the reindeer) with 
that of the high Central-Asian plateau (including the tiger and 
the two 'humped camel of Bactriana). 

A strip of elevated plains or grassy steppes, also about 
200 miles m breadth, girdles the alpine region upon the 
north-west Its outer border can be roughly indicated by 
a line running north-east from Lake Gorkoye to Tomsk 
They have an average altitude of from 700 to 1000 
feet above the sea, and are coveted with a luxuriant 
grass vegetation, the conditions for agriculture are excel- 
lent, and Russian villages are rapidly springing up The 
south-west portion is known as the Kumandin&k steppe 
An innumerable succession of small lakes — rivers m the 
process of formation — cover this steppe, where we have a 
system of parallel undulations, resulting m tributaries of the 
Ob, all flowing north-eastward with remarkable regularity 

Beyond the high plains, that is, all over north-western 
Tomsk, are the lowlands, which may be subdivided into 
two portions, — the Baraba steppe m the south-west (see 
Tobolsk), and the marshy region of the Ob (the Vasyugan 
and Narvm regions). The latter is one boundless marsh, 
a few settlements of native hunters occurring only along 
the rivers The interior is for the most part inaccessible 
alike to boats and to human feet Low hills, or rather 
swellings, intersect it, but even the highest points, barely 
200 or 300 feet above the sea, are covered with marshy 
forests The forests themselves grow on marshy ground . 
but where the trees disappear one sees for hundreds of 
miles nothing but green flowery carpets, which, when 
trodden on, treacherously yield under the unwary traveller 
Similar m character must have been the marshes m which 
the Siberian mammoths and rhinoceroses of the Quater- 
nary epoch found their graves. Only the light and broad- 
hoofed reindeer, but not the elk, can cross them This 
inhospitable region is inhabited only by Ostiaks, who have 
been driven into it by stress of circumstances, and support 
themselves partly by fishing and partly by hunting 

The Sailughem ridge, and the high Khohdo plateau as well, con- 
sist of granites, syenites, porphyries covered only with the oldest 
ttietamorphic slates belonging to the Archaic formation (Hnroman 
and Laurentian) The structure of the outer chains of the Altai 
is more complicated Their backbone is also composed of granites, 
porphyries, and porphyntes covered with metam orphic, slates which 
are intersected by layers of crystalline lime:, tones, breccias, and 
veins of jada 3 Diorites, diabases, augitic porphyries, and hyper- 
sthemtes also appear, but they are of a more 1 ecent origin Silurian 
clay-slates aTe widely spread in the southern Altai Devonian 
slates and limestones are also developed in the southern Altai, and 
the metalliferous deposits of Emexnogoisk, Petrovsk, Riddersk, 
&c s belong to that age Carbomfeious dolomitic limestones and 
slates are widely spread both m the southern and northern Altai 
After the Cal boniferous epoch the southern Altai was not again sub- 
merged, while the noi them Altai was covered by the Jurassic sea, 
and has thick Jurassic deposits containing a copious fossil flora and 
rich heds of coal. Basaltic eruptions, dating from the Jurassic 
period, have been found m the Salair Mountains Thick diluvial 
deposits cover tlie whole area, and m many valleys are traees of 
immense former glaciers , m fact, the whole of the Sailughem ridge 
must at one time have been clothed with an ice-cap. 4 

The southern Altai is rich in silvei, copper, lead, and zme , while 
in. the Afatau are concealed its chief auriferous alluvial (or diluvial) 
deposits, iron-ores, and coal-seams The mineral wealth of the Altai 
is really immense, but only a very few of the mines already known 
aie worked In 1881 4030 lb of gold, 14,820 tb of silver, 13,100 


3 Prof MixskketofT in Picturesque Russia, vol xi 

4 See Potamn, Sketches of N W Mongolia, vol. m. pp 6, 9 sq 
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cwts of lead, 6720 cwts of copper, 240,000 cwts of coal, 330,000 
cwts of salt, and 30,000 cwts of bitter salt Mere obtained In 
the same year only 3000 cwts of iron Mere manufactui ed, and that 
metal is still imported from the Uials The jade, beautiful 
porphyries, and the like of the district, which are cut into works 
of art at the ciown works of Kotjvan, are well known through 
the urns and vases shown at the St Petersburg Hermitage The 
mmeial w T aters of the Altai are of high quality 

Tomsk is watered mainly by the Ob and its tributaries, only its 
south-east cornel diaming into the Abakan, a tributary of the 
Yenisei The Ob, formed by the union, ot the Biya and Katun, 
lias within the government a course of more than. 800 miles, and is 
navigated as fai as Bainaut and Biysk Its tributaries, the Tom 
(450 miles), the Vasyugan (530 miles), the Ket (230 miles), and 
the Tym (200 miles), are all na\ lgable The Tcliuiym and the 
Tchumysh are also great rivers Oi tributaries of the Iitish, the 
Bukhtaima, the Om, the Uba, and the Tara are worthy of notice. 
As many as 1500 lakes have been counted on the maps, but this 
number is exceeded by the reality Some of them are alpine, 
others dot the steppes or the marshy tiacts Lake Teliany, not- 
withstanding its rapid desiccation, still covers 1265 square miles 
Many brackish lakes, Kutundmsk, Kutck.uk, &e , attain a gieat 
size, and some small salt lakes yield about 100,000 cwts of salt 

The climate is very severe, and has, moieover, the disadvantage 
of being very w T et m the north-west The average yeaily tempet a- 
tures at Tomsk, Ivamsk, and Barnaul are 30° 2, 31°, and 32° 7 
(January, 4°, —6° 2, and 3° 7, July, 65° 5, 68° 5, and 62° 2) 
The Altai steppes, enjoying a much drier climate than the low- 
lands, are covered with a beautiful vegetation, and m the sheltered 
valleys corn is grown to heights of 3400 and 4250 feet 

The population, which is rapidly increasing, m 1882 reached 
1,134,750 The Russians are m a laige majority, the indigenous 
inhabitants numbering m 1879 only 63,600, oi 6 6 per cent of 
the aggregate population They include 23,600 Altaian Tartars, 
5730 Teleutes, 17,020 Mountain Kalmucks (see Tartars), 10,000 
Tomsk Tartars, 2920 Samoyedes, and 4210 Ostiaks The prevail- 
ing religion is Greek- Oithodox, but there are also some 50,000 
Nonconformists, 7320 Catholics, 2600 Jews, 10,700 Mohammedans, 
and about 28, 000 pagans 

Agriculture is the prevailing occupation It is most pioduchve 
on the elevated plains of Tomsk, Mainnsk, Barnaul, Kuznetsk, 
and Biysk Cattle-breeding is much developed, especially m the 
Kutundmsk steppe, and bee-keeping is an important souice of 
wealth Fishing and hunting aie extensively earned on in. the 
forest region Mining occupies several thousands of men m the 
Altai Manufactui es are insignificant, the aggregate production 

— chiefly from distilleues and tanneries — haidly amounting to 
£250, 000 Trade is actively carried on at Tomsk and Bainauf, which 
aie two great centres for the expoit and import trade of Siberia with 
Russia The Biysk merchants cairy on exchange trade with Mon- 
golia and China There are eight gymnasia (696 boys and 569 
girls in 1883) and 225 primary schools (5680 boys, 1730 girls) 
The government is divided into six districts, the chief towns of 
which (with populations m 1884) are Tomsk (31,380), Barnaul 
(17,180), Biysk (18,960), Kamsk (4050), Kuznetsk (7310), and 
Marnnsk (13,090) Narym (1600) also has municipal institutions, 
it is the centre for the administration of the wide Narym region 
Of the above towns only Tomsk and Barnaul have the aspect of 
European towns Barnaul, capital of the mining district of the 
Altai, which belongs to the “ Cabinet of the Emperor,” is a w ealthy 
city/ with a mining school and laboratory, a botanic garden, a 
museum of mining and natuial history, and a meteorological 
observatory Kotyvan, with a stone-cutting manufactory, has 
12,250 inhabitants Several mining villages are more important 
than the district towns — Z-y ryanovsk (silver-mme , 4500 inhabit- 
ants), Riddersk, Zmemogorsk (6160), Suzunsk (5400), and Salairsk 
(3500) (P A K) 

TOMSK, capital of the above government, is situated 
on the Tom at its confluence with the Ushaika, 27 miles 
above its junction with the Ob, and 2377 miles from 
Moscow It is one of the chief cities of Siberia, second 
only to Irkutsk m population and trade importance The 
great Siberian highway from Tyumen to Irkutsk passes 
through Tomsk, and it is the terminus of the navigation 
by steamer from the Urals to Siberia It has, moreover, 
communication by steamer with Barnaul and Biysk m the 
Altai The position of Tomsk determines its character, 
which is not that of an administrative centre, like so 
many Russian dties, but that of an entrepdt of wares, 
wftsh. many storehouses and wholesale shops Before 1824 
it was a mere village, but after the discovery of gold in 
the district it grew rapidly, and, although the immense 
1 Yadrmtseff’s Siberia 
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wealth that accumulated suddenly m the hands of a few 
proprietors of gold diggings was as rapidly squandered, 
it continued to maintain its importance, owing to the 
navigation on the Irtish and the Ob, which meanwhile had 
grown up It is built on two tenaces on the high right 
bank of the Tom, and is dmded mto two parts by the 
Ushaika The streets are rather narrow and steep , many 
houses of the richer merchants are of stone, but rather 
heavy m appearance, and altogether the aspect of the 
streets is not attractive The best building is that of the 
future university, which is a spacious and elegant struc- 
ture, with ample accommodation for library, museums, and 
clinical hospitals The Government has not as yet given 
permission to inaugurate the building. A laige cathedral, 
begun some five-and-twenty years ago by proprietors of 
gold diggings, collapsed after considerable progress bad 
been made The industries are almost entirely confined 
to tanning and the manufacture of carriages The trade 
is of gieat importance, Tomsk being not only a centre 
for traffic in local produce, m which sledges (50,000 
every year) and cars are prominent items, but also for 
the trade of Siberia with Russia The population in 1884 
was 31,380 

TONGA See Friendly Islands 

TONG-KING, Tung-King, Tonquin, or, as it is called See voi 
by the Annamese, Dong-king, consists of that portion of ^ PI 
Annam between 18° N lat and the frontiers of the 
Chinese provinces of Kwang-se and Yuu-nan, with an area 
of 60,000 square miles On the "W it is bounded by the 
Tran-nmh range, which forms the limit of the Lao states, 
and on the E by the sea In shape it resembles, roughly 
speaking, an isosceles tuangle, having its apex at its junc- 
ture with Annam and its base along the Chinese boundary. 

The name Tong-king, “ the eastern capital,” w T as originally 
applied to Hanoi, but was eventually adopted as that of the 
whole country It is the same word as Tokio (q.v ), 

Geographically Tong-kmg is divided into three well- 
defined areas First, there is the delta of the Song-koi 
(“Bed river”) and its affluents, winch, beginning at Sontay, 
widens out into the low lands which constitute the most 
fertile district m Tong-kmg, and within which are situated 
the principal cities of the country. Here is grown the rice 
which constitutes 39 per cent of the total exports from 
Tong-kmg, and which is reckoned m the Hong-Kong 
market to be equal in quality to the rice from Siam and 
superior to that from Cochin-China During the rainy 
season this part of the country, with the exception of the 
embankments, is under water, but notwithstanding this the 
climate is fairly healthy, and the prevalence of fever and 
dysentery is not so great as might be expected. From the 
delta northward and westward use plateau districts, while 
westward of 103° E long there stretches a forest region 
about which very little is known, but which is said by the 
natives to be inhabited only by savages and wild beasts 

Politically the country is divided into sixteen provinces, 
of which the following seven are m the delta mentioned . — 
Bac-nmh, Sontay, Hanoi, Hai-Dzuong, Hung-yen, Nam- 
Dmh, and Ninh-Bmk Five provinces constitute the 
upland districts, viz., Cao-Banh, Lang-son, Thai-Nguyen, 
Tuyen-Kwan, and Kwang-yen , while the forests form the 
province of Hung-hoa The mam geographical feature in 
the country is the Song-koi, which, taking its rise near 
Tab Fu, m Yun-nan, enters Tong-kmg at Lao-kai (“ the 
Lao boundary”), and flows thence in a south-easterly 
direction to the Gulf of Tong-kmg. It was this river which 
mainly in. the first instance attracted the French to Tong- 
kmg,, as it was believed by the explorers that, forming the 
shortest route by water to the rich province of Yun-nan, it 
would prove also to be the most convenient and expedi- 
tious means of transporting the tin, copper, silver, and 
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gold which, are known to abound there This belief has, 
however, proved fallacious The upper course of the 
stream is constantly impeded by lapids, the lowest being 
about SO nnleo above Hung-lioa. Beyond this point nau- 
gation i 5 impracticable during the dry season, and at all 
other times of the year goods ha\ e to be there transferred 
into fiat-bottomed boats built for the purpose Within 
the limits of Yun-nan the navigation is still more difficult. 
Year Sontay the Song-koi receives the waters of the Black 
river, the Clear river, and other streams, and from that 
point divides into a network of waterways which empty 
themselves by countless outlets into the sea 

Hanoi, the capital, is a fine city, and stands on the right 
bank of the Song-koi, at a distance of SO miles from the 
sea- The commercial town extends along the water face 
for a distance of a mile and a half, while behind it stands 
the citadel, which encloses within its walls the palace, the 
treasury, the court of justice, the royal pagoda, the prison, 
the barracks, public offices, and official residences Em- 
broidery and mother-of-pearl work are the principal in- 
dustries of Hanoi, which never has been and probably nev er 
will be a great commercial centre. But, notwithstanding 
this, the population is said formerly to have numbered. 
150,000, a number which has of late years probably been 
reduced by at least one-third 

Yext in importance to Hanoi is Nam-Dmb, on one of 
the lower branches of the Song-koi It is the centre of 
an extremely rich silk and rice district, and was before the 
war a great resort of Chinese merchants. But the chief 
place of trade is Hal-phong, on the Song-tam-bac Canal, 14 
miles from the sea. This is the port of Tong-king, and 
its trade represents the foreign commerce of the country. 
In 1880, the last year of anything like normal trade, 
goods were imported to the value of 5,467,315 francs, 
and the exports amounted to 7,507,528 francs. Of the 
imports 34 per cent, consisted of English cotton goods and 
yarn, 21 per cent, of opium, 1 1 per cent of Chinese medi- 
cines, 9 per cent of Chinese water-pipe tobacco, 5 per cent 
of tea, and 20 per cent, of miscellaneous goods From 
97 to 98 per cent, of these goods came from Hong-Kong. 
Saigon furnished about J per cent , and rather more than 
2 per cent, represented the trade from Annam and else- 
where. The exports were m the following proportions — 
rice, 39 per cent j raw silk and silk piece goods, 21; tin, 
16 ; lacquer oil, 6 ; and miscellaneous goods, 18 Of 
these 79 per cent were shipped to Hong-Kong, 16 per 
cent went to Saigon, and the remaining 5 per cent were 
distributed among the coast ports. 

The mineral wealth of the country is doubtless con- 
siderable, though so little has been, done in the direction 
of working it that it is impossible to form any idea of its 
richness. According to Major-General Mesny, there are 
flourishing gold-fields m seventeen districts, while silver 
and copper mining occupies a great deal of native and 
Chinese labour. Only very small quantities of these min- 
erals, however, are produced m evidence 

The population of Tong-king is estimated at about 
12,000,000, and consists of Tong-kingese, Chinese, and an 
admixture of Lao from beyond the western frontier. The 
Tong-kingese belong to the Indo-Chinese stock They are 
taller and a finer people than the Annamese, and they are 
more frivolous and excitable than their northern neigh- 
bours, the Chinese Their intelligence is, generally speak- 
ing, of a very low order , they are dirty m their habits , 
and their natural timidity serves to make them deceitful 
As traders they show little enterprise, and are quite unable 
to compete with the Chinese, into whose hands the com- 
merce had, before the arrival of the French, entirely fallen. 
Their spoken language is allied to the Cambodian, while 
Chinese forms the medium of literary communication. 
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The Chinese records carry the history of Tong-king as far back 
as the 22d centuiy B c , but, as the data are neither well authenti- 
cated nor particularly interesting, we need not dwell upon them 
There is, however, one mention of Tong-king, or Yueh, as it was 
then called, m the 12th centuiy B C , which acquires importance 
from the fact that ambassadors fiom that country are said to have 
arrived at the Chme&e court, bringing with them “south-pointing 
chariots ” These are supposed by some to have been mariner’s 
compasses, hut it is difficult to pionounce any opinion on a state- 
ment so obscuie. During the reign of Che Hwang-te (218 BO), 
the emperor who made himself famous by building the Great 'Wall 
of China and burning the books, a Chinese aimy invaded Tong-king 
and captured the town of Luliang, possibly the modern Hanoi. 
The occupation, however, was only temporary, and it was not until 
the use to power of the Han dynasty that any serious attempt was 
made to subjugate the eountiy At that time a Chinese general, 
Chaou T’o, who had established a pimcipality consisting of the 
two modern provinces of Kwang-tnng and Ivwang-se, with his 
capital at Canton, invaded Tong-king, but was defeated and driven 
out of the country by the ruler, An-yang, whose victories were 
achieved mainly by the help of a foreign “divine mechanic ” 
This man, whoever he may have been, seems to have been thrown 
aside aftei serving bis immediate purpose , and, having thus 
deprived himself of his right hand, An-yang fell an easy victim 
when attacked by a second army sent by Chaou. T’o On the 
subjugation of the empire by the Han sovereign, Chaou T’o’s 
principality was absorbed with the rest, and m 116 b c Tong-king 
became a dependency of China 

But this connexion brought no peace to the eountiy, and for 
centuries rebellion followed on rebellion A particular uprising 
iu the 1st century is noticeable from two sisters, Cheng TsSh and 
Cheng Urh, leading the rebel forces against the Chinese garrisons, 
with such success that the celebrated Ma Yuen had to be sent 
against the malcontents After an arduous campaign Ma dis- 
persed the rebels and captured and executed the two sisters, thus 
putting an end to the rebellion. The next fourteen centuries fur- 
nish a perpetual record of wars and rumours of wars, the discon- 
nected narrative of which is generally uninteresting and sometimes 
unintelligible. In 1427 Li Loi acquired the throne, as so many 
of his predecessors had done, by violent means, but, unlike them, 
he established some degree of peace and order in the land In 
the following century, however, the spirit of revolt broke out, and 
one of his successors owed the maintenance of his throne to the 
skill of Ins general Nguyen Dzo, on whom the title of hereditaiy 
viceroy w as consequently confen ed This viceroy gradually assumed 
the supreme authority m the district under his control and virtually 
separated Tong-laug from Annam, holding the first under his own 
sway and leaving the southern portion, of the country to the rot 
faineant In this disunited condition the two countries remained 
during the 17fch century and part of the 18th, till a successor of 
Nguyen invaded Annam, captured the imperial city of Hue, and 
dethroned the king, Gia Long, who fled to Siam The Siamese 
sovereign entertained the fugitive with hospitality, but declined to 
help him to recover his throne It happened, however, that at this 
time (1787) the Jesuit establishment of Bangkok was presided over 
by Bishop Pigneaux de Betaine, who thought he saw in the political 
condition of Annam a means of establishing the power of France m 
the eastern portion, of Indo-Chma. "With this object he proposed 
to Gia Long that he should accompany him to Pams to enlist the 
aid of Louis XVI for the recovery of his throne This the king 
declined, to do, but as a compromise he sent his eldest son The 
young prince was cordially received by Louis, before whom the bishop 
laid the following reasons for the interference of France on behalf 
of Gia Long “ The balance of political power in India appears at 
the present moment to be largely m favour of the English, and 
one may be justified in looking upon it as a matter of no little 
difficulty to restore the equilibrium In my opinion the establish- 
ment of a French colony m Cochin-China will be the surest and 
most efficacious means to the end . . The most certain way of 
damaging the English in India is to rum, or at any rate to weaken, 
her commerce in time of peace Being situated nearer to China, 
we should undoubtedly absorb much of her tiade . . In time of 
war it would be still more easy to stop all commerce between China 
and any hostile nation From such a coign of vantage it 

would be easy to interfere with the designs which the English evi- 
dently have of extending their frontier more to the east 5> 

The embassy resulted m a treaty with Gia Long, by which the 
Fiench king engaged to restoie that monarch to his throne on con- 
dition that he accepted the virtual protectorship of France over 
Annam But even before the initial steps towards the fulfilment 
o± this contract could be earned out, the political uprising which 
finally brought the Freu cli king to the scaffold made all interference 
m the East impossible In these circumstances the bishop deter- 
mined to raise a sufficient force from the French and other adven- 
turers who then fiequented India and the neighbouring countries, 
and, with an army so recruited, he landed m Annam. The Anna- 
mese resistance was of the feeblest kmd , the usurper’s power was 
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broken at the first encounter, and Gia Long once again ascended 
Ilis throne As a reward for the services thus rendered to him, 
he extended a liberal pioteetion to the Roman Catholic missionaries 
and their converts, and engaged French officers to fortify his towns 
and to drill his troops He soon found, however, that his new 
allies had more ambitious designs than could he satisfied by doing 
him service He therefore withdrew his countenance from them, 
and emphasized his displeasure by leaving his throne aw ay fi om Ins 
eldest son, who had pleaded his cause m Pans, and by giving it to 
his youngest son This change of policy told, as was natural, with 
greatest force on the missionanes and their converts m the mtenor 
of the country Fiona 1833 to 1839 eleven missionaries weie put 
to death, and thousands, it is said, of the native Christians suffered 
martyrdom Neither change of soveieign nor varying circumstances 
brought any relief to the persecuted Christians, until m 1859 the 
Flench Government determined to intervene on their behalf In 
that year Admiral Kagault de Genouilly took Saigon by assault, 
and was attempting to open negotiations Avith the king of Annam, 
when the outbreak of the China war compelled him to satisfy him- 
self with holding the captured town. So soon, however, as the 
Peking treaty was signed, the French resumed active operations m 
the neighbourhood of Saigon and took possession of the piovmces 
of Mitto and Bienhoa in Cochin-China These victories led to the 
conclusion of a treaty with the king, Tu Due, which, however, 
did not prevent the French from adding the provinces of Kmli- 
luong, Chandoe, and Ha-tien to their acquired terntoiy 

Having thus firmly established themselves m Annam, they began 
to turn their attention to Tong-king, attracted by the reported 
richness of its mineral wealth They found a ready pretext for 
interfering m its affairs m the disturbances arising from the in- 
vasion of its noithern provinces by the disbanded followers of the 
Tai-pmg rebels Acting on the protectorship which they professed 
to exercise over all the territories of Tu Due, they proposed to 
him that a ,]omt expedition composed of French and Annamese 
troops should be sent to quell the disturbances On Tu Due declin- 
ing to accede, the French admiral was on the point of starting 
“to protect” Tong-king, when as before the outbreak of war put 
an end to the entei prise The events of 1870 forbade any advance 
m the direction of Tong-king, but the return of peace in Em ope 
was once more the signal for the renewal of hostilities m the East 
The appearance of Garmer’s woik on his expedition up the Mekong 
aroused again an interest in. Tong-king, and the reported wealth of 
the country added the powerful motive of self-intei est to the yearn- 
ings of patriotism Already M Dupuis, a tiadei who m the pursuit 

of his calling had penetiated. into Yuu-nan, and had thus discovered 
that the higher waters of the Song-koi were navigable, had visited 
Hanoi with a small force of despeiadoes, and was attempting to 
negotiate for the passage up the liver of himself and a cargo of mili- 
tary stores for the Chinese authorities in Yun-nan Meanwhile 
Captain Senez appeared fiom Saigon, having received instructions 
to open the route to French commerce But to neithei the trader 
nor the naval officer would the Tong-kin gese lend a favourable ear, 
and in default of official permission Dupuis determined to foxce his 
way up the nver This he succeeded m doing, hut airived too late, 
for he found the rebellion crushed and the stoies no longer wanted 
On his return to Hanoi, Dupuis found that the opposition of the 
authorities had gathered strength during his absence. His aruval 
served to resfoie the position of the French, and, not wishing to 
make an open attack upon them, the Tong-kmgese geneial wiote 
to the king, begging him to induce the governor of Saigon to 
remove the inti uder An order w as thereupon issued calling upon 
Dupuis to leave the country This he declined to do, and, alter 
some negotiations, Gaimei with a detachment was sent to Hanoi 
to do the best he could m the difficult circumstances Garmer 
threw himself heart and soul into Dupuis’s projects, and, when the 
Tong-kmgese authorities refused to treat with him except on the 
subject ot Dupuis’s expulsion, he attacked the citadel on Hovember 
20, 1873, and carried it by assault Having thus secuied his posi- 
tion, he sent to Saigon for reinforcements, and meanwhile sent 
small detachments against the five other important fortresses m 
the delta (Hung-yen, Phn-ly, Hai-Dzuong, Nihh-Binh, and Nam- 
Dmh), and captured them all The Tong-kmgese now called m 
the help of Liu Yung-fu, the leader of the “Black Flags,” who 
at once marched with a large force to the scene of action Within 
a few days he recaptured several villages near Hanoi, and so 
threatening did his attitude appear that Gamier, who had huriied 
back after capturing LTam-Dmh, made a sortie from the citadel 
The movement proved a disastrous one, and resulted m the death 
of Gamier and of his second m command, Balny d’Avncouit 
Meanwhile the news of Gamier’s hostilities had alarmed the 
governor of Saigon, who, having no desire to be plunged into a 
war, sent Philastre, an inspector of native affairs, to offer apologies 
to the king of Annam When, however, on arriving m Tong- 
kmg Philastre heard of Garmer’s death, he took command of the 
French forces, and at once ordered the evacuation of Nam-Dinh, 
Hinh-Binh, and Hai-Dzuong, — a measure which, however advan- 
tageous it may have been to the French at the moment, was most 
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disastrous to the native Christian population, the withdrawal of 
the French being the signal for a geneial massacre of the converts. 
In pursuance of the same policy Philastie made a convention ivith 
the authorities (February 6, 1874), by which he bound bis country- 
men to withdraw from the occupation of the countiy, retaining 
only the light to tiade at Hanoi and Hai-phong, and agieed to put 
an end to Dupuis’s aggiessive action. On the 15 th of March 
a treaty was signed at Saigon 

Foi a time affans remained in statu quo, but m 1882 Xe Myre 
de Villers, the governor of Saigon, sent Riviere with a small force 
to open up the loute to Yun-nan by the Song-koi With a ennous 
similauty the events of Gaimer’s campaign were repeated Find- 
ing the authonties inti actable, Hivieie stormed and earned the 
citadel of Hanoi, and then, with A r ery slight loss, he captured 
Nam-Dinh, Hai-Dzuong, and other towns m the delta. And once 
again these vietones biought Liu Yung-fu and his Black Flags 
into the neighbourhood of Hanoi As Gamier had done, so 
Itiviere hurried back fiom Nam-Dmh on news of the threatened 
danger Like Gamier also he headed a sortie against his enemies, 
and like Gamier he fell a victim to Ins own impetuosity 

In the meantime the Annamese court had been seeking to enlist 
the help of the Chinese in then contest with the French The tie 
ivhieh bound the tubutary nation to the sovereign state bad been 
for many generations slackened or drawn closei as encumstances 
deteimined, but never bad it been entnely dissevered, and fiom 
the Annamese point of view this was one of the occasions ivhen it 
Avas of paramount importance that it should he acknowledged and 
acted upon With much more than usual regularity, therefore, the 
king despatched presents and letteis to the court of Peking, and in 
1880 he sent a special embassy, loaded with unusually costly offer- 
ings, and with a letter an which his position of a tubutary was 
emphatically asserted Far fiom ignoring the responsibility thrust 
upon him, the empeior of China ordeied the publication of the 
letter in the Peking Gazette The death of Riviere and the defeat 
of his troops had meanwhile placed the French m a position 
of extieme difficulty The outlying garusons, with the exception 
of Nam-Dnih and Hai-phong, weie at once withdrawn to Hanoi, 
and that citadel was made as secuie as circumstances permitted 
The Black Flags swaimed round its walls, and the reinforcements 
biought by Admnal Courbet and Geneial Bouet weie insufficient 
to do more than keep them at bay So continued was the piessure 
on the ganison that Bouet determined to make an advance upon 
Sontay to relieve the blockade. After gaming some trifling suc- 
cesses, he attacked Yong, a fortified village, but he met with such 
resistance that, after suffeung considerable loss, he was obliged to 
reti eat to Hanoi In the lower delta foitune sided with the French, 
and almost AVithout a casualty Hai-Dzuong and Phu-Binh fell into 
their hands These successes led to an ultimatum being sent to 
the king of Annam, m Avhxeh weie demanded the fulfilment of the 
treaty of 1874 and the acceptance of the protectoiate of France 
over the ivhole ot Annam, including Tong-king This document 
met with no favourable reception, and, as at this moment a rein- 
forcement of 7000 men ariived from France, Courbet, determining 
to supeisede diplomacy by aims, appealed with his fleet before 
Hue He found that, though Tu Due was dead, his policy of 
resistance was maintained, and he therefore stormed the city. 
After a feeble defence it was taken, and the admnal concluded a. 
tieaty with the king (August 25, 1883), in which the French pro- 
tectorate Avas fully recognized, the king further binding himself 
to recall the Annamese troops serving m Tong-king, and to con- 
struct a load fiom Saigon to Hanoi 

Though this treaty Avas exacted from the king under pressuie, 
the Fiench lost no time in cairymg out that part of it which gave 
them the authority to protect the country, and on the 1st September 
Bouet again advanced m the direction of Sontay But again the 
resistance he met with compelled lum to retreat, after capturing 
the ioitified post of Palan The senous nature of the opposition 
expenenced m these expeditions induced the Fiench commanders 
to await leraforeements before again taking the field Meanwhile, 
on the determination to attack Sontay becoming known m Pans, 
the Chinese ambassador warned the ministry that, since Chinese 
tioops formed part of the garrison, he should consider it as tanta- 
mount to a declaration of war But his protest met Avith no con- 
sideration On the arrival of remfoi cements an advance aaus again 
made, and on the 16th December, aftei some desperate fighting, 
Sontay fell 

The immediate object of the French commanders Avas at this 
time to make themselves secure in the delta, and to inflict such 
chastisement on the Black Flags and their allies as would prevent 
their disturbing the peace of the garrisons This could not be 
attained so long as Bac-Mmh. remained m the hands of the enemy 
Generals 'Hegner, Briere de l’lsle, and Millot accordingly inarched 
against the town, and began to shell it But it Avas already 
deserted, and Millot entei ed the gates without striking a blow 
Thus, while one part of the progianune was fulfilled to the letter, 
the other part, which was to have sealed the fate of the garrison, 
failed conspicuously. In these circumstances it was thought 
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advisable to push on along the great north-eastern load to China, 
anlNegurr advanced about Tj miles towards Lang-son, captmed 
a village there, and then returned to Bae-Ymh 

Meanwhile linen, <lt ITole followed up that portion of the Bac- 
Mmh garnson wh’Ji had escaped along the noi them road in the 
direction of Thai-Yim; tn He captured the fort of Yen-Te, 
and matched on to Inii-Xgartn, where, as on so many occasions, 
there was a g eat dnplaj of martial enlotir so long as the Trench 
veie heioad firing distalme, but the di-ehaige of a few shell* com- 
plett ly discomfited the defenders, who fkd oat of the noith gate as 
the Frc-in h marched m at the south As Briere de 1'Isle had posi- 
tive orders not to hold the town he burnt some of the buildings, 
and evacuated it The Clunr=e troops immediately returned, and 
attain were daven out a month later, only to return again on the 
withdrawal of the French Once more, howevei, a column was sent 
against the citj, which on this occasion was burnt to the ground 
Tlxe whole of the lower delta was thus made secure m the hands 
of the French Hung-Hoa (a town about 15 miles north-east of 
Sontayj and Tuyen-Kwan (a fortified place about 40 miles farther 
north] both fell before the invaders, hut from both the garrisons 
escaped practically unscathed 

In the meantime M Fournier, the French consul at Tientsin, 
had been negotiating for peace, so far as China was concerned, with 
Li Hung- chan ", and on May 17, 1834, had signed and sealed a 
memorandum by which the "Chinese plenipotentiary agreed that 
the Chinese troops should evacuate the northern provinces of Tong- 
king “ inunidiateinciit ” This expression was undeniably vague, 
and the French general in Tong-king, impatient of delay, m June 
dispatched Colonel Dugenne at the head of a strong force to occupy 
Lang-son The expedition was badly arranged, the baggage tram 
was far too unwieldy; and the pace at which, the men were made 
to march was too quick for that scorching tune of the year They 
advanced, however, within. 25 miles of Lang-son, when they 
suddenly came upon a Chinese camp An irregular engagement 
commenced, and, m the pitched battle which ensued, the Chinese 
broke the French lines, and drove them away m headlong flight 
This brought the military operations for the season to a close. 

During the rliny season fevers of all kinds became alarmingly 
prevalent, and the number of deaths and of men Invalided was very 
large. In the meantime, however, an expedition, led by Colonel 
Donmer, against the Chinese garrison at Chu, about 10 miles south- 
east from Lang-kep, was completely successful , and m a battle 
fought near Chu the Chinese were defeated, w ith a loss of 3000 killed, 
the French loss being only 20 killed and 90 wounded In the 
skirmishes which followed the French were generally \ ictonous, but 
not to such a degree as to warrant any enlargement of the campaign 
The arrival m January 1885 of 10,000 men having brought up 
the force under Brieze de Tide to 40,000, he ordeied an advance 
towards Lang-son The difficulties of transport greatly impeded 
his movements, still the expedition was successful On the 6th 
February three forts at Dong-Song, with laige supplies of stores 
and ammunition, fell into the hands of the French Three days’ 
heavy fighting made them masters of a defile on the road, and on 
the 13th Lang-son was taken, the garrison, having evacuated the 
town just before the entrance of the conquerors. With his usual 
energy Negrier pressed on in. pursuit to Ki-hea, and even captured 
the frontier town of Cua-ai But Briere de l’lsle had now to 
hurry back to the lelief of Tuyen-Kwan, which had been attacked 
by a Ghinese force, and Kegrier was left in command at Lang-son 
The withdrawal of Briere de Tlsle’s division gave the Chinese 
greater confidence, and, though for a time TTegner was able to 
hold his own, on the 22d and 23d of Maich he sustained a severe 
check between Lang-son and Thatke, which was finally converted 
into a complete rout, his troops being obliged to retreat precipi- 
tately through Lang-son to Than-moi and Dong-Song Briere de 
Tlsle reached Tuyen-Kwan on the 3d of March, and found the 
Black Flags and Yunnan, braves strongly posted on the side of an 
almost inaccessible pass After having sustained a succession of 
attacks for eighteen days, and seven actual assaults, the delight 
of the garrison at seeing Briere de I’lsle's relieving force may be 
imagined It was while matters were m this position that" Sir 
Robert Hart succeeded m negotiating peace between the two coun- 
tries By the terms agreed on (April 6, 188 5), it was stipulated that 
France was to take Tong-king under its protection and to evacuate 
Formosa The Chinese undertook at the same tune to expend 
80,000,000 francs on the consti action of roads in South China 
The future fortunes of the colony must depend gieatly on the 
administrative ability of the governois selected to rule over it 
The death of Paul Bert was m this respect a great loss to Tong-kzng 
See Ft emee and Tong-Kmg, toy J G Scott, 1885, Toni in, toy C B Norman, 
J8S4 , Tungteng, by W Mesney , 1884 (It K V ) 

TONGUE See Anatomy, vol i p 895, and Taste 
TONNAGE, Register Tonnage, or International 
Register Tonnage, is the unit on ■which the assessment of 
dues and charges on shipping is based The system at pre- 
sent in force is known as the Moorsom system A register 


[ ton is 100 cubic feet of internal volume Thus a vessel of 
100,000 cubic feet of internal space within the points of 
measurements prescribed by the law is 1000 tons register. 
Vessels are sometimes bought and sold under this unit 
The tonnage rules, which are very full and elaboiate, 
are contained in pait n of the Merchant Shipping Act, 
1854, sections 20 to 29 lndu-axe, and in section 9 of the 
Merchant Shipping Act, ISO 7, the latter being a special 
section m refeience to a deduction from, the gross tonnage 
m lespect of crew space, which space must be fit for the 
proper accommodation of the men who aie to occupy it to 
entitle to such deduction This enactment has led to 
great improvement m seamen’s quarters 

Section 60 of the Merchant Shipping Act, 1862, pro- 
vides on the point of international tonnage as follow* — 
“ Ships belonging to foreign countries which have adopted 
the British system of tonnage need not be lemeasured m 
this country.” The British system has been adopted by 
the following countries at the dates named — United 
States, 1865 , Denmatk, 1867 , Austria-Hungary, 1S71 , 
Germany, 1873 , France, 1S73, Italy, 1873 ; Spam, 1874, 
Sweden, 1875, Netherlands, 1876, Norway, 1876, Gieece, 
1878, Russia, 1879, Finland, 1877, Hayti, 1882, Belgium, 
1884, Japan, 1 884. It is also under consideration by China 
There are slight differences m the xules for deduction 
for engine room m some of the countries, but owners or 
masters of foreign steamships, where this difference exists, 
may have the engine-rooms remeasured m the United 
Kingdom if they desire, m other words, their net tonnage 
may be reduced to exact English measure 

The British system was also mainly adopted by the 
International Tonnage Commission assembled at Constan- 
tinople m 1873, the rules of such commission forming 
the basis of dues levied on the ships of all countries 
passing through the Suez Canal A special certificate is 
issued m the respective countries for this purpose The 
mam point of difference from the Butish system is with 
respect to the deduction for engine room 

There are three terms used m respect of the tonnage 
of ships, — namely, tonnage under decks, gross tonnage, 
and register tonnage 

In obtaining the gross measurement the space under 
the tonnage deck is first measured — sections 20 and 21 
(1), (2), and (3) , then the space or spaces, if any, between 
the tonnage deck (the tonnage deck is the second deck 
from below in all vessels of more than two decks and the 
upper deck m all other vessels) and the upper deck — 
section 21 (5) of Act , and finally the permanent closed-m 
spaces above the ujiper deck available for cargo, stores, 
passengers, or crew — section. 21 (4) of Act. 

The allowance for engine room is governed by the 
percentage the net engine room — that is, the space ex- 
clusive of the coal bunkers — bears to the gross tonnage, 
and varies in paddle- and screw-steamers as laid down m 
section 23 of the Act 

In obtaining the tonnage under tonnage deck, ships are divided 
m respect of their length into five classes as follows — 

Class 1 Length. SO feet and under into 4 equal parts 

„ 2 ,, 50 ,, and not exceeding 120 feet, 6 ,, 

„ ) „ 120 ,, „ „ ISO „ S „ 

„ 4 „ 180 „ „ „ 225 „ 10 

„ 5 „ 225 ,, an! upwards , 12 ,, 

The following is an epitome of the lule for tonnage under the 
tonnage deck — 

Length is taken inside on tonnage deck, fiom inside of plank at 
stern to inside of midship stein timbei or plank , the length so 
taken, allowing for rake of how and of stern m the thickness of 
the deck, and one-thud of the round of beam, is to be divided 
into the prescubed numbei of equal parts (which deteimmes the 
stations of the aieas), according to the length of vessel, as above 
Area 1 is at the extreme limit of the how Area 2 is at the fiist 
point of division of the length The rest are numbered m succes- 
sion, the last being at the extreme limit of the stern 

Depths are taken at each point ot division of the length, or station 
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of each area, fiom the underside of the tonnage deck to ceding at 
inner edge of timber strake, deducting tlieiefrom one-third of the 
lound of the beam The depths so taken are to be divided into foni 
equal parts, if midship depth should not exceed 16 feet, otlieiwise 
into six equal parts 

Breadths are taken at each point of duision of the depths and 
also at the uppei and lover points of the depths The nppei 
bieadth of each aiea is to be set do v n m its lespective column m a 
line with No 1 (left-hand numerals), and the lest in succession 

The number of columns for areas will vary according to the 
length, as m the several classes, and will be equal to tbe number of 
paits into which the length is divided plus one 


The space or spaces between decks above the tonnage deck are 
dealt with by a similar formula A mean honzontal area of the 
space, or each space if moie than one, is found and multiplied by 
the mean height 

The permanent closed-m spaces above the upper deck available 
for cargo, stoies, passenqeis, oi crew are measuied m the same 
mannei by finding a mean area and multiplying by a mean height 
The measurement of net engine loom is governed by the anange- 
ment of the space, and is measured as a whole or in. parts as may 
he lequned by its paiticular form 

The following is* an example under class 2, depth under 16 feet, 
of tonnage under tonnage deck — 


Length 112 75 Feet -r- 6= IS 791 Feet, the Common Intel val between Areas 


Depths — 4, the Middle Depth being' less than 16 Feet 



| Aiea 1 | Aiea 2 

Area 3 

j Aiea 4 

Aiea 5 

Area 6 I 

Area 7 

1 Cubic Content and Uecister 

Depths 

Common intei -1 
thI betweenl- 
bieadths ) 

Feet 

Teet 

12 Go 

3 1G2 

Feet. 

12 3 

Teet 

11 So 

2 002 

Feet 

114 

2 85 

Feet 

10 9 

2 725 

Feet 

No of 
Aieas 

1 

2 

3 

4 

5 

0 

7 

Toni 

Multi- 

1 

4 

2 

4 

2 

4 

1 

tage 

Areas 
bi ought 
up 

Sq Ft 

0 

186 17 
230 21 
226 36 
20S 19 
145 24 

0 

PlO- 

0 

744 68 
460 42 
905 44 
4X6 38 
5S0 96 

0 

No of 
Edtlis 

1 

2 

s 

4 

5 

Multi- 

pliers 

1 

4 

2 

4 

1 

Being 
sharp 
at the 
item no 
meis- 
uied 

I Bdths 
Feet 

19 31 
IS S5 

10 G 3 

11 83 

1 SS 

Pio- 

19 35 ! 
75 4 ! 

S3 3 | 

47 4 

1 S3 

Bdths 

Feet 

20 2 

20 4 

20 IS 
19 G 

3 0 

Pio- 

20 2 

SI 6 

40 3 
7S4 

3 0 j 

Bdths 

Feet 

20 4 : 

20 5 

20 25 j 
39 S3 

Pro- 
ducts 
20 4 

82 0 

40 5 j 
79 4 

Bdths 

Feet 

20 2 

20 35 
20 0 

37 S 

0 33 

Pio- 
ducts 
20 2 

SI 4 

40 0 

71 2 

6 35 

Bdths 

Feet 

19 1 

18 G5 
14 95 

S 7a 

1 0 

Pro- 

ducts 

19 1 

74 6 

2<i 9 

35 0 

1 ° 

Bung 
sharp 
at the 
stern no 

J uied 

aiea 

i common intei- 1 
\al "between [ 
hi eadtlis ) 

. 

ATea 1 

177 3 

1 OS 

SSG1 

17730 

18G ICS 

223 3 

1 03 

G705 

22350 

230 203 

22S 6,3 

90 

2037S3 

203785 

226 363 

219 13 

95 

109575 

197235 

20S 192 

159 G 

91 

1396 

143G4 

145 23 G 

Aiea 7 

3107 8S 

6 2C=J common interval 

between areas 

1SG472S 

621,376 

1864728 

Tons 

19453 32—100=194 35 under deck. 

Aiea 2 

Aiea 3 | 

Aiea 4 

Area 5 

Ai ea C 


This formula is also applicable foi finding displacement tonnage 
of ships, that is, the external displacement measured by taking 
tiansveise areas to the height of the load watei-lme to find the 
cubic content, which content divided by 35 gives the displacement 
m tons weight, the difference between the light and load displace- 
ment representing the carrying powers of a vessel m tons 

“The rule,” says Mr Mooisom, te is founded on the purest mathe- 
matical principles It was first published m the Philosophical 
Transactions of the Royal Society of 1798 by Attwood, m Ins 
‘Disquisition on the Stability of Ships,’ who there describes it 
as one of those formulae invented by Sterling for measuring spaces 
bounded by nregular curves, founded on Sir Isaac Newton’s dis- 
covery of a theorem — a discovery which the immortal author himself 
considered amongst Ins happiest inventions — by which the areas of 
all curvilinear spaces not geometrically quadnble noi discoverable 
by any known rules of direct investigation are so closely approxi- 
mated as to amount to geometucal exactness ” 

Mr Allan Gxlmour at tbe middle of tbe present century expressed 
Ins opinion, after a caieful consideration of tlie tonnage question, 
which was receiving much attention at that time owing to the law 
8 and 9 Yict cap 89, which had been adopted m place of the 
old tonnage law 13 Geo III cap 74, not giving satisfaction, that 
the “system framed by Mi Moorsom will as it w T erc compel every 
one to build stiong, iast-sailmg, and good seagoing ships, and 
that, m fact, it will stand as long as the world remains ” It will 
be admitted that great progiess has been made m every way m 
British shipping of late yeais, and for this due praise must be 
given to the influence of the piesent tonnage laws (W M* ) 

TONNAGE and POUNDAGE were customs duties 
anciently imposed upon exports and imports, tlie former 
being a duty upon all wines imported m addition to 
pnsage and butierage, tbe latter a duty imposed ad 
valorem, at tbe rate of twelvepeuce in tbe pound on all 
merchandise imported or exported Tbe duties were 
levied at first by agreement with merchants (poundage 
in 1302, tonnage in 1347), then granted by parliament m 
1373, at first for a limited period only. They were con- 
sidered to be imposed for tbe defence of tbe realm From 
tbe reign of Henry VI until that of James I, they were 
usually granted for life They were not granted to 
Charles I , and in 1628 that king took the unconstitutional 
course of levying them on his own authority, a course 
denounced a few years later by 16 Car, I c 18, when the 
Long Parliament granted them for two months. After the 
Restoration they were granted to Charles II and his two 


successors for life. By Acts of Anne and George I the 
duties were made perpetual, and mortgaged for the public 
debt In 1787 they were finally abolished, and other modes 
of obtaining levenue substituted, by 27 Geo III c. 13. 

Poundage also signifies a fee paid to an officer of a court for his 
spi vices, eg, to a sheriffs officer, who is entitled by 28 Eliz c 4 
to a poundage of a shilling m tlie pound on an execution up to 
£100, and sixpence in. the pound above that sum 

TONQUA BEAN Tbe Tonqua, Tonka, or Tonqum 
bean, also called tbe coumara nut, is tbe seed of Diptenx 
odorata, a Leguminous tree growing to a height of 80 feet, 
native of tropical South America The drupe-like pod 
contains a single seed possessed of a fine sweet “new- 
mown hay ” odour, due to the presence of a crystallizable 
principle called coumarm, to which also the dried stalks of 
Mehlotus officinalis and the vernal grass Anthoxanthum 
odoratum owe their odour. Tonqua beans are used princi- 
pally for scenting snuff and as an ingredient in peifume 
sachets and m perfumers’ “ bouquets.” 

TONQUIN See Tong-king 

TONSILLITIS. See Throat Diseases 

TONSURE The reception of the tonsuie, m the 
Roman Catholic Churcb, is the initial ceremony which 
marks admission to oiders and to the rights and privileges 
of clerical standing. It is administered by the bishop with 
an appropriate ritnal Candidates for the rite must have 
beeu confirmed, be adequately instructed m the elements 
of the Christian faith, and be able to read and write 
Those who have received it are bound (unless m excep- 
tional circumstances) to renew tbe mark, consisting of a 
bare circle on tbe crown of tbe head, at least once a month, 
otherwise they forfeit tbe privileges it carries. A very 
early origin lias sometimes been claimed for tbe tonsure, 
but tbe earliest instance of an ecclesiastical precept on the 
subject occurs in can 41 of the council of Toledo (633 
a.d ) “ onmes elerici, detonso supenus capite toto, infenus 

solam circuli coronam relmquant.” Can. 33 of the Qumi- 
sext council (692) requires even singers and readers to be 
tonsured Since the 8th century three tonsures have been 
more or less m use, known respectively as the Roman, 
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the Greek, and the Celtic The first two are sometimes 
distinguished as the tonsure of Peter and the tonsure of 
Paul ^ m the latte 1 the whole head was sha\ui, hut when 
now' practised m the Eastern church this tonsuie is held 
to be adequately shown when the hau is shorn close. In 
the Celtic tonsure (tonsure of St John, or, m contempt, 
tonsure of Simon Magus) all the hair m front of a line 
drawn over the top of the head from ear to ear w'as shaven 

TONTINE This system of life insurance owes its 
name to Lorenzo Tonti, an Italian banker, born at Naples 
early in the I7th century, who settled m Prance about 
1650. In 1653 he proposed to Cardinal Mazaun a new 
scheme lie had devised for promoting a public loan His 
plan was to the following effect A total of 1,025,000 
livres was to be subscribed m ten portions of 102,500 livres 
each by ten classes of subscribers, tbe first class consisting 
of persons under 7, the second of persons above 7 and under 
14, and so on to the tenth, which consisted of persons 
between 63 and 70 The whole annual fund of each class 
was to be regularly divided among the survivors of that 
class, and on the death of the last individual the capital 
w'as to fall to the state This plau of operations was 
authorized under the name of “ tontine royale ’ by a royal 
edict, but this the parlement refused to register, and the 
idea remained m abeyance till 1689, when it was revived 
by Louis XIY, who established a tontine of 1,400,000 
livres divided into fourteen classes of 100,000 livres each, 
the subscription being 300 livres Although the classes 
were not quite filled, this tontine was carried on till 1726, 
when the last beneficiary died, — a wudow who at the time 
of her decease was deriving from this source an annual 
income of 73,500 livres Several other Government ton- 
tines were afterwards set on foot : but m 1763 restric- 
tions were introduced, and m 1770 all tontines at the 
time in existence were wound up Private tontmes con- 
tinued, however, to fiounsh m France for some years, the 
“tontine Lafarge ’ having been opened as late as 1791 

The tontme principle has often been, applied m Great Britain, 
chiefly to the purchase of estates or the election of buildings for 
which the necessary funds could not be piocured by ordinary 
methods The speculative element in the system has proved an 
attraction. The investor stakes his money on the chance of his 
own life or the life of his nominee enduring for a longer peuod 
than the other lives involved m the speculation, m which case he 
expects to win a large prize The only thing which will serve to 
distinguish this from an ordinary lottery is the assumption that 
some may apply greater care or skill in the selection of lives than 
others ot the players. The tontine principle is nearly the converse 
of oi dinary hie assurance, where it is the man who dies early who 
obtains an advantage for his heirs at the expense of the long liver 
But it has been occasionally introduced into life assuiance m the 
distribution of profits or surplus, and so far it tends to redress the 
inequalities of the original contract, the profits being assigned to 
the longest livers to a larger extent than m the common life 
assurance system The tontine principle has been brought into 
considerable prominence by some American life offices (see Ixsira- 
ance, vol an. p 183) All that is wanted to make the system fair 
is that every one should understand that in order to secure a dis- 
proportionate share of profits m the event of his surviving and 
keeping up his policy he must make a corresponding sacrifice if 
he dies early or discontinues his insurance 

TOOKE, John Hoenb ( 1736 - 1812 ), an ardent poli- 
tician and an erudite philologer, was the third son of John 
Horne, a poulterer m Newport Market, whose business 
the son, when a pupil at Eton with other boys of a more 
aristocratic position, m early life happily veiled under the 
title of a “ Turkey merchant ” He was born m Newport 
Street, Long Acre, Westminster, on 25th June 1736 
Some portion of his school days was passed, when he 
was about seven years old, in “an academy m Soho 
Square,” and when three years older he went to a school 
in a Kentish village. For a time (1744-46) he was at 
Westminster School, but the greater part of his educa- 
tion was got at Eton, and then under private tuition. 
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first at Sevenoaks m Kent (1753) and then at Haven- 
stone in Northamptonshire In 1705 he was entered at 
St Johns College, Cambridge, and took his degree of 
EA in 1758, as last but one of the senior optimes, 
Beadon, his life-long friend, afterwards bishop of Bath 
and Wells, being among the wranglers m the same year. 
Strange to say, the object of all this care and expense 
found himself doomed to the drudgery of ushership at a 
boarding school at Blaekheath, and the pleasures of his 
lot were not enhanced by his fathei’s strongly expressed 
desire that he should take orders m the Church of England. 
A strange vacillation marked Ins career at this period, a 
vacillation probably due to a constant struggle between 
his own inclination and the wishes of his father He 
was admitted to the diaconate of the church, and almost 
at the same time was entered at the Inner Temple He 
studied for the bar for some time, mostly m the company 
of Dunning and Kenyon, and then was oi darned as a 
priest of the national church by the bishop of Salisbury 
After this event his father obtained for him the next 
presentation to the small vicarage of New Brentford, to 
which Horne was duly admitted, and he retained its 
scanty profits until 1773 During a part ot this time he 
was absent on a tour in France, acting as the bear-leader 
of a son of the miser Elwes To his credit be it said that 
while he resided at Brentford he discharged with exem- 
plary regularity all the duties of his profession, and that, 
reviving a practice of the previous century, he studied 
medicine for the benefit of his poorer parishioners. Under 
the excitement created by the actions of Wilkes and the 
blunders of his ministerial opponents, Horne plunged into 
politics with consuming zeal. The newspapers abounded 
with his productions, but his chief effort was a scathing 
pamphlet on Lords Bute and Mansfield, setting out the 
“petition of an Englishman” In 1765 he again went 
abroad as tutor, and on this occasion he escorted to Italy 
the son of a Mr Taylor, who lived near his Middlesex 
parish, a young man subject to fits of insanity. It was 
while passing through Pans on this tour that he made 
the personal acquaintance of Wilkes, and it was while at 
Montpellier, m January 1766, that a letter addressed by 
Horne to Wilkes laid the seeds of that personal antipathy 
which afterwards grew so rapidly In the summer of 
1767 the travelled parson landed again on English soil, 
and, in spite of his latent distrust of the so-called “patriot,” 
his exertions quickly obtained for Wilkes that seat for the 
county of Middlesex which ensured his fortune. Horne 
was deeply concerned m all the proceedings of the corpo- 
ration of London in support of the popular cause, and he 
advised, if he did not actually draw up, the celebrated 
speech which Alderman Beckford addressed to his sovereign. 
As an incidental act m this struggle with the court and 
the majority of the House of Commons, Horne involved 
himself m a dispute with George Onslow, the member for 
Surrey, which culminated in a civil action, ultimately 
decided m Horne’s favour, and iu the loss by his oppo- 
nent of his seat in parliament An influential association, 
called “the Society for Supporting the Bill of Eights,” was 
founded, mainly through the exertions of Horne, m 1769, 
but the members were soon divided into two opposite 
camps of the thick and thm partisans of Wilkes and of 
those who refused to be labelled by the name of any 
combatant, and in 1770 Horne and Wilkes broke out into 
open warfare. Into this controversy, carried on with that 
unflagging zeal which always springs from personal hatred, 
none will now care to enter , it benefited the fortunes of 
neithei of the combatants, and it damaged the success of 
the cause for which they had both laboured energetically. 
In 1771 Horne obtained at Cambridge, though not with- 
out some opposition from members of both the political 
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parties, Ins degree of M A , and m tlie same year he em- 
barked on a more laborious and costly undertaking, that 
of vindicating the light of printing an account of the 
debates m parliament, m which, after a protracted struggle 
between the ministerial majority and the civic authorities, 
the right was definitely established The energies of the 
indefatigable parson knew no bounds In the same year 
(1771) he crossed swords with Junius, and ended m dis- 
arming his masked antagonist It is a curious corollary 
to this controversy that more than one speculator has 
identified him with Junius Horne had now passed more 
than half the allotted span of hie, and his only fixed 
income consisted of those scanty emoluments attached to 
a position which galled him daily He resigned his bene- 
fice, and betook himself to the study of the law and to his 
studies m philology An accidental circumstance, however, 
occurred at this moment which largely affected his future 
His friend Mr William Tooke had purchased a considei- 
able estate south of the town of Croydon m Surrey, pait 
of which seems to have consisted of Purley Lodge m 
Coulsdon. The possession of this property brought about 
frequent disputes with an adjoining landowner, and, after 
many actions m the law courts, the friends of Mr Tooke’s 
opponent endeavoured to obtain, by a bill forced through 
the Houses of Parliament, the privileges which the law 
had not assigned to him Horne thereupon, by a bold libel 
on the Speaker, drew public attention to the case, and, 
although he himself was placed for a time in the custody 
of the sergeant-at arms, the clauses which were injurious 
to the interests of Mr Tooke were eliminated from the bill 
through the publicity which his conduct had given to the 
matter. Mr Tooke’s gratitude knew no bounds, he 
declared his intention of making his friend the heir to his 
fortune, and, if the design was never carried into effect, 
Horne derived from the generous old man during his life- 
time large gifts of money Ho sooner had this matter 
been happily settled than Horne found himself involved 
m a more serious trouble than any that bad yet befallen 
him For his conduct m signing the advertisement soli- 
citing subscriptions for the relief of the relatives of the 
Americans murdered by the king’s troops at Lexington 
and Concord, he was tried at the Guildhall m July 1777 
before Lord Mansfield, found guilty, and committed to 
the King’s Bench prison m St George’s Fields, from which 
he only emerged after a year’s durance, and after a loss, 
in fine and costs, amounting to <£1200 Soon after his 
deliverance, as he had thrown off, as he thought, his 
clerical gown, he applied to be called to the bar, but his 
application was negatived on the ground that his orders m 
the church were indelible To return to the church was 
now impossible , and Horne tried his fortune, but without 
success, m farming some land m Huntingdonshire Two 
tracts which were penned by him, one before and the 
other after this failure m practical life, exercised great 
influence in the country One of them, criticizing the 
measures of Lord North’s ministry, passed through nume- 
rous editions, the other set out a scheme of reform which 
he afterwards withdrew m favour of that advocated by 
Pitt On his return from his voluntary banishment m 
Huntingdonshire, he became once more a frequent guest 
at Mr Tooke’s house of Parley, and m 1782 assumed the 
name of Horne Tooke, which is now invariably assigned 
to him In 1786 Horne Tooke conferred perpetual fame 
upon his benefactor’s country house by adopting as a second 
title of his elaborate philological treatise of *E7rea. Urepoevra, 
the more popular though misleading title of The Dvuerstons 
of Purley The treatise at once attracted attention m 
England and the Continent, was universally read by the 
vulgar as well as the learned, and, while its conclusions, 
if not always carrying conviction to the erudite, were 


deemed by them worthy of consideration as proceeding 
fiom a mind of extensive learning and singular acute- 
ness, the fame given to Purley by the choice of the title 
gratified its owner The first part was published m 1786, 
the second in 1805 The best edition is that which was 
published m 1829, under the editorship of Richard Taylor, 
with the additions written m the author’s intei leaved copy. 

Between 1782 and 1790 Tooke gave his support to Pitt 
and m the election for Westminster, a constituency m 
which Fox was vitally interested, he threw all his energies 
into the ministerial cause With Fox he was never on 
terms of friendship, and Samuel Rogers, m his Table Talk , , 
asserts that their antipathy was so pronounced that at a 
dinner party given by a prominent Whig not the slightest 
notice was taken by Fox of the presence of Horne Tooke 
It was after the election of Westminster m 1788 that 
Tooke depicted the two rival statesmen m his celebrated 
pamphlet of Two Pavr of Portraits At the general 
election of 1790 he came foiward as a candidate for that 
distinguished constituency, m opposition to Fox and Lord 
Hood, but was defeated, aud, though he again sought the 
suffrages of its voters m 1796, and his speeches at the 
hustings were never exceeded m ability, he was again at 
the bottom of the poll. Meantime the excesses of the 
French republicans had unhinged the minds of all sections 
of society m England, and the actions of the Tory min- 
istry faithfully represented the feelings of the country 
Home Tooke was arrested early ou the morning of 16th 
May 1794, and conveyed to the Tower His trial for 
high treason lasted for six days (October 17-23) and 
ended m his acquittal, the jury only requiring the short 
space of eight minutes to settle their verdict The evi- 
dence which the crown could adduce m support of the 
charge proved to be of the slightest description, and the 
demeanour of the accused throughout the proceedings 
furnished abundant proofs of the resolution of his mind 
and the force of his abilities His public life after this 
event was only distinguished by one act of importance 
Through the influence of Lord Camelford, the fighting 
peer, he was returned to parliament m 1801 for the 
pocket borough of Old Saium No sooner was he returned 
to the House of Commons than Lord Temple endeavoured 
to secure his exclusion on the ground that he had taken 
orders m the church, and one of Gillray’s caricatures 
delineates the two politicans, Temple and Camelford, 
playing at battledore and shuttlecock, with Horne Tooke 
as the shuttlecock The ministry of Addington would not 
support this suggestion, but a bill was at once introduced 
by them and carried into law, which rendered all persons 
in holy orders ineligible to sit m the House of Commons 
The parliamentary life of the member for Old Sarum was 
preserved through one parliament, hut at its expiration he 
was excluded for ever 

The last years of Tooke’s life were spent in retirement 
m a house on the west side of Wimbledon Common, and 
there he was visited by the leading members of the party of 
progress The traditions of his Sunday parties have lasted 
unimpaired to this day, and the most pleasant pages penned 
by his biographer describe the politicians and the men of 
letters who gathered round his hospitable board His con- 
versational powers rivalled those of Dr Johnson , and, if 
more of his sayings have not been chronicled for the benefit 
of posterity, the defect is due to the absence of a Boswell 
Through the liberality of his friends, his last days were 
freed from the pressure of poverty, and he was enabled to 
place his illegit im ate son m a position which soon brought 
him wealth, and to leave a competency to his two illegiti- 
mate daughters. Illness seized him early m 1810, and for 
the next two years his sufferings were acute He died in 
his house at Wimbledon on 18th March 1812, and his body 
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wa* buried AUtli that of In* mother at Ealing, the tomb 
which he had prepared m the guden attached to hi* home 
at Wimbledon being found unsuitable for the mteiment. 
An aitai-tomu still stand* to hi* mornoij m Ealing chuich- 
yard A catalogue oi In* liuraiy va* punted in 1813 
The L'f* rf ILj, , , To >1 , by Alexander Stephens, is wutten irt an 
unnttrai m c ,>ndv* t*n. auik ut an admiral only admitted 

to his acfiaiiibi:'. at; tV cl< -c of 1 is days Its mam fict= a > 
ranroln- • d null TJiai ^ lmglitnt-3 m an e.^a\ by Mr J E Thniuld 
IP g, x n the -iron 1 tc a* of la., Mt^urvnl Gluon, »t 5. Many of 
Home Toaktb wxttnst ‘■agings are preserved m the TaoU Tall* of 
tyiniib I Rcyus and S T Colendge ( W P. C J 

TOPAZ. It appear* that the stone described hy ancient 
writers under the name of ror*d£i os, m allusion to its 
oceurrence on the island of Topazion in the lied Sea, was 
the mineral which, we now know as the chrysolite ot 
Peridots (f£. v.) The topaz of modem mineralogists was 
unknown to the ancient- Topaz occur* either ciystalhzed, 
m association with granitic rock-, or in the form of rolled 
pebbles in the beds of stream* The cijstah are ortho- 
rhombic prisms, w ith a perfect cleavage parallel to the 
ba*e, or transverse to the long axis oi the pri&iru This 
cleavage is recognized by the lapidary a* the ‘"gram ’ of 
the stone. It i-> notable that crystal* of topaz are com- 
monly hemimorphic , m other word*, the prisms are ter- 
minated by dissimilar face* Tin* hemimorphism is asso- 
ciated wifeh the property of pyroelectricity (see AlrXEn- 
ALOoy, voL in p 376) The chemical composition of the 
topaz has given rue to much, discussion, but the mineral is 
now generally regarded as a silicate of aluminium associ- 
ated with the fluorides of aluminium and silicon. When 
strongly heated it suffers considerable loss of weight 
Biewoter, examining the topaz microscopically, detected 
nuine roils fluid cavities, whence he concluded that it had 
been formed in the wet way. Two of the fluids obtained 
from these cavities have received the names of breivcttr- 
hnife and cry pint ante Some of the finest topazes are 

almost colourless, and may he occasionally mistaken for 
diamond*. The topaz, however, is inferior in hardness ; it 
lacks 4 ‘fire'’j and it becomes electric when heated — a pro- 
perty not possessed hy the diamond Coloui less topazes 
are known to French jeweller* as govttes dtmi t and m 
Brazil as ping as d'agoa — names w luck refer to the limpi- 
dity of the stone — while in England they pass m trade 
under the curious name of minas novas The beauty of 
the stone is best developed when in the form of a brilliant. 
The topaz is cut on a leaden wheel by means of emery, 
and is polished with tnpoli. Coloured topazes are usually 
either yellow or blue The pleochroism of the stone is 
very marked * thus the colour of the sherry-yellow crystals 
from Brazil is resolved by the diehroiseope into brownish 
yellow and rose-pink. The colour is unstable, the yellow 
topaz especially being liable to suffer bleaching by exposure 
to sunlight Hence the fine series of crystals of Siberian 
topaz from the Kochseharow collection, now m the British 
Museum, is carefully protected from light by means of 
opaque pasteboard caps In 1750 a Parisian jeweller 
named Dumelle discovered that the yellow topaz of Brazil, 
when exposed to a moderate heat, assumed a rose-pink 
colour. It is generally believed that all the pink topaz 
occurring m jewellery owes its tint to artificial treatment. 
Formerly it was the practice to heat the stone in a sand- 
bath, but the change of colour is now generally effected 
by wrapping the stone in. German tmder, which is then 
ignited This “ burnt topaz ” is sometimes known to 
jewellers as Ci Brazilian ruby ” In. like manner the blue 
topaz occasionally passes under the name of “ Brazilian 
sapphire,” and the pale green as u aquamarine ” — a name 
which is strictly applicable only to the sea-green beryl 
The largest known cut topaz is a fine brilliant, weighing 
368 carats, and termed the “Maxwell Stuart topaz ” 
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The topaz is occasionally found in Britain, "but usually in. small 
erv totals unfit foi jcwelloj Ifc oeeuia m granite at St All chad's 
A fount m Cornwall, m Lundy Island, and in Arran, but the finest 
Butish specimens arc obtained from the Highlands of Scotland 
15tn-a-bouid, one of the Cairngorm group, v idds good blue crystals 
Topaz octuis m eoloinle-a and blue crystals in the granite of the 
Alornne Mountuns m Belaud, and microscopic crystals are not 
uncommon m certain othei gianites The famous topaz-rock of 
the St ImeckenHem, m Saxony, yields pale yellow crystals of great 
beauty a* mmeralogical spot miens, but not suited for cutting 
The yellow Saxon topaz does not seem to change colour on exposme 
to heat Some of tile finest topaz comes Irani near Odon Tchelon, 
m Sham, while the well-known deep-yellow eiystals of Brazil 
oeiur near Yilla lliea (Ouro Preto) Fine topaz, pale blue and 
colourless, is found, as lolled eiystals, m Tasmania and on Flinders 
Island in Bass’* Stiait It also occur* in the tm-dnfts of New 
South "Wales , and btautifully-formed limpid crystals, of small size, 
accompany sti earn -tin at Durango, m Mexico Fine topaz fit for 
jewellery has recently been worked at the Platte Mountain, near 
Pike’s Peak, Colorado One stone, weighing 125 carats, has been 
dt scribed as being 4 as fine a gem as Ameiica ha* piodueed of any 
TAnd" [ Kwnz, 18S5 j Topaz also occurs in cavities m rhyolite at 
Nathrop and Chalk Mountain, Coloiado, and m trachyte near Sevier 
Lake, Utah It is likewise found m Arizona, in New Mexico, and 
at Stoneham, Maine 

Out, tiled tope is the name sometimes given to yellow corundum, 
a mineral which is leadily distinguished fiom oidmaiy topaz by 
its superioi haidness and density The yellow and smoky vaneties 
ot ijuartz, or cairngorm, are often known m trad© as Scotch topaz, 
hut these aie infenor to true topaz in hardness and in density 
The chief differences between the thiee may be thus expressed — 


1 

j Scotch Topaz 

Time Topaz 

Oriental Topaz 


Hardness j 7 

S 

9 


Specific giavity . . 2 6 

3 5 

i : 


Crystallization . 1 Hexagonal. 

Oithoihombic 

Hexagonal 


TOPEKA, a city of the United States, the county seat 
of Shawnee county and the capital of the State of Kansas, 
is situated (39° 3' 1ST. Iat and 95° 39' W. long ) for the 
most part upon the south bank of the Kansas or Kavv 
river, upon a level prairie bench considerably elevated 
above the river A small portion, known locally as North 
Topeka, lies upon the north side of the river. Besides the 
State cayitol, winch is an imposing building m the midst 
of an extensiv e park, the city contains the State insane 
asylum, and the reform school The Atchison, Topeka, 
and Santa Fe Raili oad Company has its offices and work- 
shops here, and the city is also intersected by a branch 
of the Union Pacific line In 1860 Topeka had only 759 
inhabitants , in 1870 the number had risen to 5790. In 
1880 the population was 15,452 (8140 males and 7312 
females) , and m 1886 the number is returned at 25,005, 
making Topeka the second largest city in the State. The 
assessed valuation m 1886 was <$>6,547,079, and the debt 
of the corporation only $422,900. 

TORCELLO, a small island 6 miles north-east of 
Venice, now almost deserted, but once a place of much 
importance Torcello was one of the paient islands from 
which Venice was colonized, and possessed a cathedral 
church long before St Mark's was founded In the 11th 
century Torcello had already begun rapidly to decline 
The existing cathedral of S. Maria is a building of the 
highest ecclesiologieal importance, unique in Europe as a 
perfect example of the arrangement of the choir in the 6th 
or 7th century, when the original cathedral was hmlt, and, 
though most of the upper structure was rebuilt by Bishop 
Orseolo 1 about 1008, the plan of the church and the 
fittings of the choir still exist as they were originally 
designed The church consists of a nave, with ten bays 
of arches on marble monoliths, and three aisles each 
terminated hy an apse Round the walls of the central 
apse are six tiers of seats for the officiating clergy, and, 
m the centre, raised above the others, a marble throne 
for the bishop, approached by a flight of steps (see vol. 


1 Son of the Venetian doge Pietro Orseolo I. 
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in p 41S, fig 16) Tlie liigli altai stood m front of tlie 
steps, and the eelebiant stood with his back to the apse, 
looking over the altai towards the congregation An 
exactly similar arrangement still exists in many of the 
early Coptic churches of Old Cano the church of Abu 
Sergeh is a specially perfect example 1 When the chuich 
was reconstructed in 1008, Bishop Oiaeolo did not mtei fere 
with the older and then obsolete arrangements of the 
choir, but added a later choir, formed by marble screen*,, 
projecting three bays into the nave, with seats along thiee 
sides of the enclosure, — an arrangement like that which 
still exists in the church of S. Clemente in Home (see 
Rome, vol xx p 833) The present choir-stalls date fiom 
the 15th century A fine maible ambo was at the same 
time placed outside the caneelli, and the position of the 
celebrant at the high altar was reversed The vaults of 
the three apses are covered w ith fine glass mosaics, added 
probably m the 12 th century in the centie is a laige 
figure of the Virgin, with the twelve apostles below , other 
mosaics cover the vaults of the aisle-apses and the whole 
entrance wall The latter, much restored, has scenes of 
the Crucifixion, the Doom, and Heaven and Hell The 
sculpture of the nave capitals and on the marble caneelli 
is very graceful work of Byzantine style, closely resembling 
similar panels at Ravenna One remarkable peculiarity 
of this chuich is the marble shutter which closes each 
window on the right wall , these have pivots which revolve 
m projecting corbels — a very early method of closing 
windows of which very few examples still exist Even 
when the shutteis were closed some dim light passed 
through the semitranslucent marble slabs, 2 An octagonal 
baptistery, also built by Bishop Orseolo, stood outside the 
mam entrance to the church, but has been rebuilt on a 
smaller scale Tbe crypt under the central apse of the 
cathedral is probably part of the original church, unaltered 
by any later changes. 3 The small church of S Rosea, which 
is connected with the cathedral by a loggia, is also a 
building of exceptional interest, dating from the 10th cen- 
tury It is purely Oriental m plan, and much resembles 
that of St Mark’s at Venice and S Vitale at Ravenna, on | 
a small scale, It has a cruciform nave, with a large dome 
supported on eight columns, and a projecting choir with 
three apses Externally it is surrounded by a loggia, 
supported on marble columns -with rich Byzantine capitals. 
S. Eosca was partially rebuilt m the 12th century, and has 
since been much modernized, but its original very interest- 
ing jilan still remains but little changed. 

TORGAU, a fortified town in the Prussian province of 
Saxony, is situated on the left bank of the Elbe, 30 miles 
north-east of Leipsie and 26 miles south-east of Witten- 
berg. Its most conspicuous building is the Schloss 
Hartenfels, on an island m the Elbe, begun m 1481 and 
completed m 1544 by the elector John Frederick the 
Magnanimous This castle is one of the largest Renais- 
sance buildings m Germany, and contains a chapel con- 
secrated by Luther m 1544 The town-house is a quaint 
building of the middle of the 16th century, and there are 
several other large and fine buildings, chiefly modern 
The parish church contains the tomb of Catherine von 
Bora, Luther’s wife. The once flourishing weaving and 
brewing industries of Torgau have declined m modern 
times , but the town has manufactures of gloves and 

1 See Middleton, in. Archa&ologm, vol, xlvm p S98. * 

2 Similar marble slabs, not made to move, still exist in the apse 
windows of S Miniato, near Floience, and once existed in the basilica 
of S Lorenzo fuon le Mura, Home 

8 The cathedral of Parenzo, in Istria, a work of the 6th century, 
much resembles tbe cathedral of Torcello (see vol m p 418, fig 17) 
Similar plans are also to be seen in many of the early churches of 
Syria (see De Vogue, Syne Centrale , Pans, 1865) as well as in the 
Coptic churches of Egypt. 


miscellaneous articles, and carries on trade m grain, &c , 
on the Elbe and by rail The fortifications, begun, in 
1807 at Napoleon’s command, are largely surrounded with 
water , they include a tete-cle-pont at the end of the bridge 
across the Elbe In 1885 the population, was 10,988 
(in 17S3 4000), a large proportion of them soldiers 

Torgau is saul to liar e existed as the capital of a distinct princi- 
pality m the time of the emperor Heniy I , but by 1305 it was in 
the possession of the maigrave of Meissen It was a frequent lesi- 
denee of the electois of Saxony In reformation times Torgau 
appears as the spot vheie John of Saxony and Philip of Hesse 
foimed then league against the Roman Catholic imperial estates , 
and the Toigau Ai ticks, diawn up lieie by Luther m 1530, were 
the basis of the Augsburg Confession The Thnty Years’ War 
inflicted great suffering on. the town In 1760 Fiedeiick the Great 
defeated the Austrians in the neighbourhood of Torgau The town 
capitulated to Tauentzien on Januaiy 10, 1814, aftei a siege of 
three months 

TORONTO, the capital of the province of Ontario and 
the second largest city m the Dominion of Canada, is 
situated on a laige and finely sheltered bay on the north 
shore of Lake Ontario, between the nveis Don and 
Humber The magnetical and meteorological observatory, 
m the university grounds, stands at a height of 108 feet 
above the lake, and approximately 342 feet above the 
level of the sea, m lat 43° 39' 35" N , long 79° 23' 39" W 
Toronto is 39 miles north-east of Hamilton, at the head of 
Lake Ontario, and 310 miles west-south- west of Montreal 
The bay is formed by a peninsula or island about 6 miles 
long, enclosing a fine basin of 3 44 square miles, with a 
narrow entrance at the west end, This forms a safe and 
commodious harbour The city stands on a thick deposit 
of boulder clay, overlying shaly sandstones of the Cin- 
cinnati or Hudson River group, practically equivalent m 
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1 Front Street 10 Bay Street 17 Metropolitan Church. 

2 King Sheet (West) 11 Yonge Street 18 Free Ubiary 

3 King Street 12 Parliament Build- 19 St James’s Cathedral. 
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7 Queen Street lege 23 Magnetic Observatory 

8 Queen Street (East) IS OsgoodeHall 24 Queen’s Park. 
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position to the Caradoc horizon of British geology These 
thm-bedded sandstones crop out on the lake shore, and 
have been quarried for flagging and building purposes at 
the mouth of the Humber In the northern part of the 
city the boulder clay is overlaid by stratified clays of the 
Post-Glacial age, largely used m the manufacture of bricks, 
of which many of the houses are built The site slopes 
gradually from the margin of the bay for a distance of 
3 miles to a terrace or ancient lake margin immediately 
outside the northern limits of the city, which occupies 
an area of 12‘83 square miles, or of 17 99 square miles 
including the harbour and island The streets cross each 
other at right angles Yonge Street, the mam thorough- 
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fare running north and toiith, was constructed as a great 
military road m 1706, and extends under tlie same name, 
for upwards of 30 miles, to Lake Simcoe It constitutes 
the dividing line of the city, the streets being reckoned 
east or west according to their i elation to it 

The city is the seat ot the provincial Government, 
with the official residence of the lieutenant-governor, the 
parliament buildings and Government offices, the courts 
of law, and the educational departmental buildings for 
Ontario. The provincial legislature occupies the old par- 
liament buildings erected m 1819, when Toronto was the 
capital of Upper Canada , but they have long been recog- 
nized as inadequate for the purpose Plans have accord- 
ingly been prepared, and the new buildings are now in j 
process of erection. The site is m the centre of the Queens 
Park, a finely wooded park of upwards of 30 acres, 
originally laid out for the provincial university, and on 
which the old buildings of King’s College stood. The 
new university building occupies a fine site immediately 
to the west It is an imposing structure, of great architec- 
tural beauty, in the Norman style, with a massive central 
tower. The buildings of the provincial school of practical 
science, and of the magnetical observatory, are also erected 
in the university grounds. The observatory is one of the 
meteorological stations established by the British Govern- 
ment, on the recommendation of the Royal Society, m 
1840. It is now maintained by the Dominion Government 

The university, University College, and the school of 
practical science embrace in. their conjoint teaching a 
comprehensive system of training in arts and science j 
and in them upwards of 500 students receive their training 
m arts, in the natural and applied sciences, and m 
engineering There is also a medical faculty, reorganized 
under a recent Act, in conjunction with the department 
of science m the university. The university and college 
constitute unitedly the state institution maintained by 
public funds, and strictly secular But it is surrounded 
with the theological and training colleges of different 
denominations m affiliation with it, the students of which 
pursue their undergraduate course in the university for 
a degree m arts. The affiliated colleges, some of which 
give degrees m divinity, include Knox College (Presby- 
terian), Wycliffe College (Church of England), St Michael’s 
College (Roman Catholic), Macmaster Hall (Baptist), and 
Victoria College (Methodist) Besides the provincial uni- 
versity and its affiliated colleges. Trinity College (Church 
of England) gives instruction in divinity and arts, and 
confers degrees in all the faculties Toronto and Trinity 
medical schools occupy convenient buildings m the imme- 
diate vicinity of the general hospital, the Burnside lymg-m 
hospital, and the Mercer eye and ear infirmary The 
students in medicine number nearly 500, including a small 
number of lady students, for whom special instruction 
is provided Upper Canada College, founded m 1829, 
is a provincial institution analogous to one of the great 
English public schools It has about 300 students The 
Collegiate Institute occupies a fine building immediately 
to the west of the horticultural gardens. It is the higher 
school, forming an important feature in the provincial 
system of education, and is maintained, along with, the free 
public schools, from local taxes Its students number 
443, of whom 182 are females. 

Osgoode Hall, the seat of the superior courts of law and 
equity, is an ornate Italian building, extended at various 
dates The provincial asylum for the insane affords 
accommodation for upwards of 700 patients, it is sur- 
rounded with recreation grounds extending to 50 acres. 

The city charities are numerous and well organized 
The churches include some large and handsome buildings 
Among the more important public buildings are those of 


the educational department, including a museum and 
gallery of art, normal and model schools , the custom- 
house, a fine Renaissance building, with extensive ware- 
houses attached , and the post-office, also of tasteful 
architectural design The free city library occupies a com- 
modious building^ m Ckuich Street, m addition to branch 
libraries m diffeient parts of the city It contains upwards 
of 47,000 vols There are 35 city public schools, occupying 
large and commodious buildings, with 262 teachers and 
20,213 children The separate (Roman Catholic) schools 
number 13, with 60 teachers and 3792 children. 

Toronto is the seat of many flourishing industries, in- 
cluding foundries, tanneries, furniture, stove, shoe, and 
other manufactories, flour-mills, breweries, &c The site 
of the city is favourable to commerce It is the centre of 
a rich agricultural district , and its harbour is of easy 
access to the largest vessels that navigate the lakes It lies 
directly opposite the mouth of the Niagara river, distant 
40 miles ; and throughout the season of navigation well- 
appointed steamers maintain communication with the prin- 
cipal routes of travel m the United States and Canada 
By means of the Grand Trunk, the Great Western, the 
Northern, the Canada Pacific, and other railways, it forms 
au important commercial centre for distribution , and it is 
the seat of the head offices of most of the banks and of 
the chief wholesale trade of western Canada The direct 
route from the lower lakes to Bake Superior and the great 
North-West is by the Northern Railroad to Georgian Ray, 
where lines of steamers maintain constant communication 
from Collingwood and Owen Sound to Prince Arthur’s 
Banding and the railways to Manitoba and the North-West 

In 1861 the population numbered 44,821 , m 1871 it 
had increased to 56,092 ; m 1881 to 86,415 , and in 1887 
it is believed to amount to 140,000. The actual number 
on the assessment rolls is 111,800. The estimated value 
of real estate m Toronto is $105,000,000 The assessed 
value m 1886 was $83,556,811. The annual revenue of 
the city is estimated for 1887 at $1,812,941 The amount 
of customs duties for the fiscal year ending 30th June 1887 
was $4,273,038 The value of exports to the same date 
was $3,192,157, and of imports $21,020,528 The city 
returns three members to the Canadian House of Commons, 
and three to the provincial legislature of Ontario. 

In the despatches of Canadian officials of Louis XIT. m the 17th 
century Toronto means the country of the Hurons, a region lying 
between Lake Simcoe and Lake Huion, about 40 miles north The 
river Humber, which enters Lake Ontario immediately to the west 
of the Bay of Toronto, though navigable only for a short distance 
even by canoes, formed with its portages a line of communication 
between Lake Ontario and the Huron country Hence the station 
near the month of the river became the common landing-place for 
trading and hunting parties hound for the region known of old as 
Toronto, and so received its name A Trench trading post, built 
there in 1740, and ongmally named Tort Rouille, after the Trench 
colonial minister Antoine Louis Rouille, comte de Jouy, was 
familiarly known as Tort Toronto. The Northern Railway, the 
fust one constiucted in Upper Canada, followed the route of the 
old Indian trail, and established a direct line of communication, 
by means of steamers from Collingwood, with Lakes Huron, 
Michigan, and Superior. The railway passes through a fine agri- 
cultural country, and is now extended into the Muskoka and 
Nippitsmg districts, bringing an extensive lumbering region mto 
direct communication with Toronto 

The site for the town was surveyed ml 793 by Surveyoi -General 
Bouchette, under the instruction of the heutenant-goveruoi, 
General Simcoe and m his narrative of the original survey 
Bouchette descubes the untamed aspect of the scene, with the 
group of wigwams of a little band of Mississaga Indians who con- 
stituted the sole occupants of the land , while the waters of the 
bay and the neighbouring marshes were the haunts of innumerable 
coveys of wildfowl The first parliament of Uppei Canada held 
its second session m May 1793 at the town of Newaik, at the 
mouth of the Niagara river , but m the following August the seat 
of government was transferred to Toronto, to which General Simcoe 
gave the name of York, m honour of the duke of York, the second 
son of George III. Under its new name the embryo metropolis 
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slowly progressed as the surrounding country was cleared and settled 
The entiance to the haibour was guaided by two block houses, 
piovision was made foi bai racks and gamson stoies , buildings weie 
elected for the legislature , and theie the members of pailiament, 
summoned by loyal proclamation to “meet us m our piovmeial 
pailiament in oui town of York,” assembled on the 1st of June 1797 
Sixteen years later the population numbeied only 456 The town 
was twice sacked m the war of 1S12 General Deal bom captured it 
at the head of a foice of upwaids of 2000 drawn from the neighbour- 
ing States On tbeir advance to the outworks of the garrison, the 
magazine of the fort exploded, whether by accident or design, killing 
many of the invaders The halls of legislature and other buildings 
were burnt, and the town pillaged On the lestoration of peace the 
woik of creating a capital for Upper Canada had well nigh to begin 
anew But the city advanced with tlie general piogress of the 
country Trade centred in the little capital, the population in- 
creased, and needful manufactures weie established The oigamza- 
tion of Uppei Canada College m 1S30, with a staff of teaeheis neaily 
all graduates of Cambridge, gave a great impetus to the city and pio- 
vmce In 1834 the population of York numbered fully 10, 000 , and 
an Act of the provincial legislature conferied on it a chaiter of in- 
corporation, giving it for the first time an efficient system of munici- 
pal government, with a mayoi, aldermen, and couneilmen, entrusted 
with the administration of its affairs Under this charter it was 
constituted a city, with the name of Toronto (D "W ) 

TORPEDO Torpedoes may be briefly described as 
charges of some explosive agent, enclosed in water-tight 
cases, and moored or propelled under water at such depths 
that by their explosion they may sink or seriously damage 
a vessel in their vicinity. The use of torpedoes m naval 
warfare was proposed and even attempted m the end of the 
last and beginning of the present century, but no successful 
application of them was made until the American Civil War 
of 1861-64 The word “ submarine mine” is generally 
substituted for “ torpedo ” when speaking of defensive or 
stationary mines, the latter term being reserved for loco- 
motive torpedoes, or others used m offensive operations 

1 Submarine Mines — Submarine mines are divided into 
three classes . — (1) observation mines, fired by an electric 
current when the enemy is observed to be within the de- 
structive area of the mine, (2) electro-contact mines, which, 
when struck, fire by automatically completing the electric 
circuit from the battery ashore; (3) mechanical mines, 
which, when struck, fire through the action of some con- 
trivance withm themselves, and are not connected with the 
shore. Mines of the first class are used in places where a 
channel has to be kept clear for screw steamers to pass, 
the second class m those parts of the channel where there 
is little traffic, and the third class m channels which it is 
intended to bar equally against friend or foe. 

Electrical mines have the advantage over mechanical 
that by the lemoval of the firing battery the passage of a 
ship is rendered perfectly safe, and that the condition of 
the mine can he ascertained by electrical tests, but the 
electric cables are liable to damage, and add greatly to the 
expense of the defence 

Gun-cotton and dynamite are the explosives generally 
nsed in. mines, the charges varying from 30 ft> to 500 
S>, according to the description of mine In all min es 
the charge is exploded by means of a detonator con- 
taining fulminate of mercury In mines loaded with 
gun-cotton the detonator is inserted in a priming charge 
of dry gun-cotton, this priming charge being in a metal 
case, closely surrounded by the wet gun-cotton comprising 
the remainder of the charge. Where dynamite is employed 
the priming charge is not necessary Experiments made 
to determine the horizontal distance at which an ironclad 
will be vitally injured by different charges have yielded 
the following general results — 


Charge 

Submergence 

Distance 

150 ft mine ,, .. 

10 to 15 ft. 

r 4 ft 

250 ft ground mme , 

30 ft 

10 ft, 

500 ft ground mme’ 

60 ft 

18 ft 
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The explosion of 500 5) of gun-cotton at a horizontal 
distance of 30 feet would seriously mjuie a vessel, and 30 
fi> in contact with the bottom below the armour would 
probably blow a hole through the outer and inner skin 
The depths given above are approximately the best depths 
to get the fullest effect out of the chaiges mentioned 
When the water is so deep that if the mine were placed 
on the bottom it could not exert its full destructive effect 
on the bottom of a ship, it is given enough buoyancy to 
allow it to float above its moorings, — a mine on the bottom 
being termed a “ ground mine,” and a mine floating above 
its moorings a " buoyant mine ” 

If mines are placed too close together the explosion of 
one will damage those near it, the interval which must be 
left between them being — for a 100 ib mine, 100 feet ; for 
a 250 B> mine, 250 feet , and for a 500 E> mine, 300 feet 
There is therefore always a possibility of a ship passing 
through a single line of mines without coming withm the 
destructive area of any Mines are therefore generally 
arranged in two or more lines, the mines of one line 
covering the spaces left between the mines of the next, 
or several mines may he laid close together, and the 
whole exploded simultaneously. 

The electric circuit of all electrical mines is very similar. 

A voltaic battery ashore has one pole put permanently to 
earth and the other pole joined to the electric cable lead- 
ing to the mine This cable passes into the mine case 
through a water-tight joint, and is connected up to one 
pole of the electric detonator, the other pole of the deton- 
ator being connected to the mouth-piece of the mine and 
consequently to earth. To prevent the mine being fired 
until the proper moment has arrived, this circuit must be 
broken somewhere, and means provided for completing it 
when the mine is to be fired In the case of observation 
mines this is done by inserting a firing key m the electric 
cable near the battery, and in electro-contact mines by a 
circuit closer m the mine 

The right moment to fire an observation mine is determined by Obser- 
two observers ashore, who have each adjusted two sights m line vation 
with the mine, as it was lowered into position, — the stations for mines 
these observers being chosen so that their lines of sight may he as 
nearly as possible at right angles to each other The electric cable 
from the mine is led past both observers and connected to a firing 
battery, one pole of which is put permanently to earth A firing 
keymseited m the circuit at the station of each observer renders 
the simultaneous pressure of both keys necessary to explode the 
mine If each observer depresses Ins firing key as the centre of 
the enemy crosses his own line of sight, both keys can only be 
piessed simultaneously if the enemy arrives at the intei section of 
the two lines of sight, and consequently over the mine "When 
many mines are placed m one channel, it is usual to moor them m 
three lines, the prolongation of each line converging to an observing 
station, where -the diiection of each line is marked by sights The 

electric cables from all the mines come to another observing station, 
and are there connected to separate firing keys, each of which has 
one pole joined up to a firing battery The observer at Ibis station 
is also provided with a sepaiate sight marking the direction of each 
mine m all the lines The foimei station is termed the “ converg- 
ing” and the latter the “firing” station The observer at the 
converging station telegiaphs to the firing station the instant at 
which the centre of the enemy is on one of the lines of mines, the 
observer at the filing station determining by means of his sights 
which individual mine the enemy is over, and he can fire it by 
pressing the corresponding key 

Instead of separate sights for each mine, observing arcs may he 
used These instruments are furnished with a telescope, which 
can be constantly directed on the enemy, a bar attachment auto- 
matically closing the circuit when the direction of the enemy coi - 
responds fo a mine. The camera obscura bas also been used for 
determining the position of an enemy m the mme field 

Electro-contact mines are buoyant mines moored about 10 feet Electro- 
below the surface, and are m connexion with an electric battery contact 
ashore They are arranged to explode on being struck by a passing mirw 
ship, by means of an apparatus contained m the mine itself, called 
a circuit closer Many different kinds of circuit closers are m use, 
but tbey all depend upon there being a break m the electric circuit 
while Ike circuit closer is at rest, the circuit closer completing the 
circuit when the mme receites a blow That most commonly used 

XXIII. — 57 
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(fig. 1) consists of a steel spindle a carrying s weight l on its npper 
end. This steel spindle carries an insulated brass ring e, to which 
the wire from the detonator cl is attached, the other pole of the 
detonator being connected to the cable e leading to the electric 
battery. On the mine being struck the inertia of the weight causes 
the steel rod to vibrate sufficiently to bring the insulated ring in 
contact with brass springs in connexion with the earth, thns com- 
pleting the circuit of the electric battery through the detonators. 
Another form of circuit closer is a tube of 
mercury, which by splashing up when the 
mine is struck completes the electric circuit 
between two previously insulated points. 

A single main cable from the battery may 
have several electro-contact mines attached 
to it ; the expense of leading a separate wire 
from each mine to the battery is therefore 
avoided. If one mine was fired the broken 
end of its branch wire from the main cable 
would be left in the water, and on another 
mine being struck it would only receive a 
portion of the current, as the battery would be connected to earth 
through the broken branch. Each branch wire must therefore 
have a disconnector in circuit, clear of the explosion. The discon- 
nector consists of a platinum wire fuse contained in a strong iron 
case, and the same current which fires the detonator in the mine 
fuses the platinum wire bridge of the disconnector, and the circuit 
to the broken branch remains insulated. 

Meehan- Mechanical mines, of which, there are many different patterns, 
ical contain the means of ignition within themselves, and are uncon- 
mines. nected with any apparatus ashore. They may be ignited by per- 
cussion, friction, chemical action, and electricity. 

A simple form of mechanical mine has a heavy top, which, on 
being pushed off by a passing ship, either pulls out a pin and re- 
leases a plunger, which is then forced by a powerful spring into a 
detonator, or a friction tube is fired when the weight falls on a line 
attached to it. Another form, known as Abel’s mechanical ex- 
ploder, consists of a glass tube containing sulphuric acid, and sur- 
rounded by chlorate of potash and sugar. The whole is contained 
in an india-rubber tube, which projects from the top of the mine, 
the lower end being in communication with the charge. When 
struck, the india-rubber tube bends, and, the glass tube breaking, 
the sulphuric acid mixes with the chlorate of potash and sugar and 
inflames the charge. 

Electro- Electro-mechanical mines can be made by placing a voltaic 
meeban- battery inside the mine itself and joining it up to a fuse and circuit 
ical closer, the circuit closer completing the 
mines, circuit when the mine is struck. Another 
form of electro-mechanical mine (fig. 2} 
has several projecting horns (a, a, a) of 
lead tubing. Inside each horn i3 a glass 
tube containing bichromate of potash, 
and immediately under it a row of small 
zinc and carbon plates, l, in a contain- 
ing cell. On any one of the lead horns 
being beat, the glass tube is broken, and 
the bichromate of potash drops into the 
cell, converting the arrangement into a 
voltaic battery, which, being already connected to the electric 
fuse c, fires the mine. 

All mechanical and electro-mechanical mines are provided with 
some contrivance to guard against accidental explosion during the 
process of laying. In mechanical mines a safety pin can be with- 
drawn after the mine is in position, or, in the case of Abel’s exploder, 
the projecting tube is surrounded by iron segments which fall off 
when the mine is in position. In electro-mechanical mines two 
of the wires forming part of the circuit inside the mine may he 
brought through to the outside and kept apart till the mine is in 
position, these wires being long enough to allow of the operator 
retiring clear of the explosion before joining them np and rendering , 
the mine dangerous. 

Mechanical mines have the advantage over electrical that they | 
require fewer trained men 
for their manipulation, are 
cheaper, andean he placed in 
position very rapidly. But 
no really efficient method 
has yet been devised that 
will ensure a mechanical 
mine, after it has been 
placed in position, being 
safely taken up again for 
examination or removal, nor can any tests be applied to ascertain 
if it remains in an efficient condition. 

Counter- All mines, especially those with electric cables attached, must 
mining, he protected by gun fire or guard boats, as, if the mine field is un- 
protected, they can be easily destroyed by countermining or creep- 
ing. Countermining is carried out by exploding a succession of 


charges in an enemy’s mine field. Mines containing heavy charges 
would he used for the purpose, several of these mines being dropped 
in succession from a boat towed by a fast steamer, the whole line 
being exploded together as soon as the last mine had been dropped. 
Numerous experiments have proved that the explosion of a 500 3b 
mine will effectually destroy any mine within a radius of 100 feet ; 
the countermines would therefore be dropped at double this distance 
apart, and the channel so cleared marked by buoys. Electric cables 
can also he caught and raised to the surface by grapnels ; or the 
grapnel may have a case of explosive between its arms, so that, 
instead of raising the wire, it may he cut by firing the charge. 

2. Locomotive Torpedoes . — Locomotive torpedoes are a 
numerous class, the principal being the Whitehead, Lay, 

Sims, Brennan, and Ericsson. The Whitehead is the only 
one which can be considered a well-developed naval 
weapon. 

This torpedo (fig. 3) is made in different sizes, varying white- 
from 12 feet to 19 feet in length and from 12 to 15 head 
inches in diameter ; the cross section is circular, tapering tor P edo - 
to a point at each end. It is capable of being so adjusted 
that on being discharged it will travel at any depth be- 
tween 5 and 15 feet below the surface, and it will maintain 
this depth for its entire run. The torpedo travels at a 
uniform speed for the whole of its range, the speed and 
range varying for different patterns ; the latest type has a 
speed of 24- knots for 600 yards. The torpedo can be set 
so that, in the event of its not striking the ship aimed at, 
it will stop at the end of its range and sink. For exercise 
it can be set to stop at any distance within the limits of 
its range, rise to the surface, and float. The torpedo is 
divided into several compartments. The foremost A con- 
i tains a charge of from 30 to 100 B> of gun-cotton, accord- 
ing to the size of the torpedo. This charge is fired on the 
torpedo striking a ship by a pistol which screws into the 
nose of the torpedo. On impact the point of the pistol is 
driven inwards and forces the point of a steel striker into 
a detonator. By means of powerful air-pumps air is com- 
pressed into the air-chamber B to a pressure of 1000 B> on 
the square inch, and actuates a three-cylinder engine, which 
drives two propellors revolving in opposite directions in the 
tail. The mechanism in the balance-chamber O works two 
exterior rudders on each side of the tail, which keep the 
torpedo at a uniform depth during its run. This device 
has never been patented, but is a secret; the details of it, 
however, have been purchased by all prominent maritime 
nations. 

The tail F is fitted with four broad fins, which tend to 
keep the torpedo on a straight course and prevent it roll- 
ing. The horizontal tail fins carry four rudders, two hori- 
zontal and two vertical. The horizontal rudders worked 
from the balance-chamber keep the torpedo at its set 
depth ; the vertical rudders are permanently adjusted so 
as to cause the torpedo to travel in a straight line. 

The air-chamber of a torpedo is usually made of fluid 
compressed steel, the remaining compartments of thin 
steel plate, and the interior mechanism of phosphor-bronze. 

In Germany torpedoes are now made entirely of phosphor- 
bronze. 

The torpedo can be discharged from above or below 


water. From above water it is shot out of an air-gun (fig. 3) 
mounted on the deck of a ship and pointing through 
the side. The air-gun consists of a metal tube a, a, a, of 
the same length as the torpedo, the rear end being closed 
by an air-tight door. The gun carries a reservoir c of 
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compressed air, the contents of which, by means of a suit- 
able firing valve d, can be instantaneously admitted into 
the gun "When the torpedo is to be discharged this firing 
valve is opened, and the compressed air in the reservoir 
forces the torpedo out at a high velocity, a tripper b pro- 
jecting through the top of the gun throwing back the 
starting lever of the torpedo on its way out. From below 
water the torpedo is discharged through a tube, the muzzle 
of which forms part of the stem of the ship, the tube being 
fitted with an outside valve which prevents the water 
from entering while the torpedo is placed in the tube 
Latterly powder has been used instead of compressed air 
for the ejecting force. 

Lay The Lay torpedo is a boat of cylindrical form, the fore part being 

torpedo charged with an explosive The motive power is carbonic acid gas 
generated m the usual way. As only a very small portion of the 
boat is visible on the surface, two guide rods, one on each end of 
the vessel, maik its position at any part of its run The boat can 
be started, stopped, and steered by means of an electric cable, con- 
taining several insulated wires, which is paid out from the boat 
as it travels, 

Sims The Sims torpedo is cigar-shaped, and is suspended to a boat- 
torpedo. shaped float The torpedo is propelled by screws driven by an 
electric motor situated in the body, the current foi which is 
supplied from a dynamo ashore. The electee cable is coiled on a 
drum m the torpedo, and pays out as the torpedo advances The 
torpedo is also steered from the shoie by an electric current Its 
speed is about 12 knots 

Brennan The principle of the Brennan torpedo is as follows The torpedo 
torpedo, contains two drums upon which a large amount of pianoforte wiie 
is wound One end of the wire from each drum is taken to laige 
drums ashore, which are revolved by a steam-engine By winding 
up on the large drums ashore a rotatory motion is imparted to the 
drums in the torpedo, which by means of gearing revolve two screw 
propellers, and these drive the toipedo through the water The 
torpedo can be steered from the shore m any direction, by winding 
on one dium faster than the other, which alteration in motion 
moves a vertical rudder on the torpedo 
Ericsson The Ericsson torpedo is a long fish-shaped weapon, made of 
torpedo wood, and weighted so as to have httle or no buoyancy The 
charge is contained in a metal case at the fore end. It is pro- 
pelled by a charge of gunpowder, out of a submanne gun fixed 
m the bows of a ship. Its range is about 300 feet, and it fires 
on impact 

Out- Outrigger , Drifting, and Towing Torpedoes — Before the introduc- 

n gger, tion of the Whitehead, vessels armed with torpedoes were pnnei- 
dnfting, pally supphed with the outrigger torpedo The explosive is con- 
and tow- tamed in a metal case secured to the end of a steel or wooden pole, 
mg tor- which lies fore and aft in the vessel carrying it The pole can he 
pedoes. rigged out until the torpedo is submerged a short distance ahead of 
the vessel, and is fired on contact with the enemy’s side, either by 
an operator m the boat completing the electric cueuit, or by the 
circuit being completed by a circuit closer in the torpedo In 
nvers, or places with a cuirent, drifting torpedoes can he used. 
They should he suspended fiom floats, and arranged in groups or 
pairs connected together by a rope, so that they may catch across 
the hows of a vessel at anchor. They can be fired after a given 
lapse of time by clockwork and other devices, or can he so arranged 
that the firing airangement is leleased on a catch being withdrawn 
by the action of a propeller wheel, which remains stationary as 
long as the torpedo drifts with the current, hut is revolved by the 
force of the current when the torpedo is stopped Towing torpedoes 
are constructed to diverge from eithei side of a ship when towed, 
which is effected by shaping the torpedo like an otter The torpedo 
tows on the surface, and, on striking a ship’s side, the head con- 
taining the charge drops off, and fires as its weight tautens a lme 
connecting it to the body 

Torpedo Torpedo Boats — The great improvements made of late years in 
boats. machine guns have rendered the outrigger and towing torpedo of 
httle value for torpedo boats, as it would be almost impossible to 
approach a vessel near enough to use them before the boat would 
he destroyed by the storm of missiles which would be filed at her 
All torpedo boats under construction, and most of those already 
completed, are therefore armed with the Whitehead torpedo A 
modem torpedo boat is built entirely of steel, the plates often not 
exceeding ^ inch m thickness, as, m order to get the necessary 
high speed, the minimum of weight consistent with the necessary 
strength is of the first importance There are three classes of boats, 
known as first, second, and third The first are capable of keeping 
the sea on their own account , the second are for harbour defence , 
and the third can he carried on hoard a ship 
The following table gives the dimensions and other details of a 
boat of each type . — 


Tipe of 
Boat 

Length 

Beam 

Dis- 

place- 

ment 

S^d 

Indicated 
Hoise- 
Power 
at Full 
Speed 

Boilei 

Pi essure, 
Riper 
Squai e 
Inch 

Distance Boat 
can steam with 
Coal earned at 




Knots 

Full 

Speed 

Half 

Speed 

1st class 

Ft 

135 

It in 
13 0 

Tons 

88 

23 

1150 

140 

Knots 

400 

Knots 

2000 

2d class 

86 

11 0 

30 

20 

450 

125 

150 

400 

3d class 

64 

7 6 

12 5 

16 5 

150 

120 

100 

250 


The boilers and machinery are protected by coal, and an armoured 
tower protects the steering gear and telegraphs for controlling the 
engines 

Torpedo Nets — The introduction of the modern torpedo boat has Torpedo 
caused great attention to he paid to any means which will protect nets, 
a ship from the torpedo Most nations are adopting steel-wire 
netting, suspended from booms attached to the ship’s side, the booms 
keeping the nets sufficiently far off to prevent any damage being 
done to the bottom by the explosion of the largest charge carried 
by a Whitehead This netting, besides being cumbersome and 
heavy, cannot he used unless the ship is stationary or nearly so, so 
that in many cases it would he useless, but for ships at anchor it 
is of great value Increased cellular subdivision is also being given 
to ships under construction, and special vessels, called “toipedo 
catchers,” are being built by most nations A torpedo catcher 
is a vessel of superior size and strength, hut with the same high 
speed as a torpedo boat, the principal arm of the torpedo catcher 
bemg machine guns (E P. G- ) 

TORQUATUS. See Manlius. 

TORQUAY, a watering-place of England, is finely- 
situated on the northern recess of Tor Bay, Devonshire, 
and on the Dartmouth and Torbay branch of the Great 
Western Railway, 12 miles north of Dartmouth, 23 south 
of Exeter, and 220 west-south west of London Owing 
to the beauty of its site and the equability of its climate, 
it is the favourite watering-place of Devon, and, being 
screened by lofty hills on the north, east, and west, and 
open to the sea breezes of the south, it has a high reputa- 
tion as a winter resi- r 
dence The tem- 
perature seldom 
rises as high as 
70° m summer or 
falls below freezing 
point m winter 
The lower ground 
is occupied by 
shops, hotels, and 
the plainer class of 
houses, while man- 
sions and villas 
occupy the pictur- 
esque acclivities of 
the well-wooded 
limestone cliffs, 
commandmg a 
great variety of 
fine views There 



Environs of Torquay 


are still some remains of the original Torre abbey, 
founded for Prsemonstratensians by William, Lord Brewer, 
m 1196 They stand to the north of the modern man- 
sion, hut, with the exception of a beautiful pointed-arch 
portal, are of comparatively small importance On the 
south of the gateway is an old 13th-century building, 
known as the Spanish barn. On Chapel Hill are the 
remains of a chapel of the 12th century, dedicated to St 
Michael, supposed to have formerly belonged to the abbey. 
St Saviour’s parish church of Tor-Mohun, or Tormoham, 
an ancient stone structure, was restored m 1874 The 
old church at St Mary Church, to the north of Torquay, 
has been rebuilt in the Early Decorated style, and in 
1871 a new tower was also erected as a memorial to Dr 
Phillpotts, bishop of Exeter, who with his wife is buried 
m the churchyard. St J ohn’s church, by Street, is a very 
fine example of modern Gothic. Among the principal 
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secular building are the town-ball with square tower j 
(1552), the post-office (1803;. the rjn«um of the natural | 
history society ( lS74i, the theatre and opeia-house (1880), j 
the county police court, the maiket, and the schools of art 
and science (extended m 1887) There are a number of 
benevolent institution-, including the Torbay mfirmaiy and 
dispan-ary { 1843), the homceox>athic dispensary (ISIS), the 
Western ho-pital for consumption (1552), Crypt House 
institution fur invalid ladies (1854), and the Mildmay 
home for incurable consumptives (1SSG) In 1S86 the 
local board purchased from the lord of the manor, at a 
cost of £85.000, the harbours, piers baths, assembly rooms, 
&e., including 60 acres of pleasure grounds and open 
spacer The tow n is supplied with water from the Dart- 
moor hills, 10 miles distant, at a cost of <£120,000 
There is a convenient harbour, extended m 1870 at a 
cost of <£70,000, and having a depth of over 20 feet at 
low water The principal imports are coals, timber, and 
slates, and the principal exports are stones of the Transi- 
tion limestone or Devonshire marble, which is much valued 
for building purposes In the town are a number of 
marble polishing works. Terra-cotta ware of very fine 
quality is also manufactured from a deposit of clay at 
Watcombe and at Hele The population of the urban 
sanitary district (Tormoham with Torquay, area 146o 
acres) m 1871 was 21,657, and in. 1881 it was 24,767 

Tlxeie was a village at Tone even before the foundation, of the 
abbey, and m the neighbourhood of Tone are remains of Roman 
occupation The manor was granted by William the Conqueror to 
Richard de Bruvere or de Brewere, and was subsequently known 
as Tor Brewer After the defeat of the Spanish Armada, Don 
Pedro’s galley was brought into Torbay, and William, prince of 
Orange, landed at Torbay 5th November 1658. The bay was a 
rendezvous for the British fleet durum the war with Prance, and 
the first good homes at Torquay were built for the officers tin til | 
half a century ago it was an insignificant fishing village. 

See Blew itt & Panorama of Torquay, lain, and W bite's History of Tot quay, 1STS 

TORQUE2IADA, Juan de (133S-1463), or rather 
Johannes de T urrecbemata, cardinal, was horn at 
Valladolid in 1388, and at an early age joined the Do- 
minican order, early distinguishing himself for learning 
and devotion. In 1410 he accompanied the general of his 
order to the council of Constance, whence he proceeded 
to Pans for study, and took his doctor’s degree in 1423. 
After teaching for some time in Paris, he became prior of 
the Dominican house first in Valladolid and then in 
Toledo. In 1431 Pope Eugenius IV. called him to Home 
and made him u magister sancti palatu.” At the council 
of Basel he was one of the ablest and most prominent 
supporters of the new of the Roman curia, and he was 
rewarded with a cardinal’s hat m 1439. He died in 
1468. 

His principal works are In Graham Decretum Commentani, 4 
vols , Venice, 1578 ; Expositio Brens et Utihs super Toto Psaltcrio , 
Mainz, 1474 , Quasstwncs Spirituales super Evany dm Tahus Amu, 
Bnxen, 1498; Samma JScclesmtica , Salamanca, 1550 The last- 
named work has tie following topics* — (1) De Universa Ecclesia. , 
(2) De Ecclesia Romana et Pontificis Prunatu, (8) De Uruversali- 
bus Conciliis ; (4) De Schismaticis et Hsereticis. 

TOPbQUEMADA, Tomas de, inquisitor-general for 
Castile and Leon, was born early in the 15th century, and 
died m 1498 When called to the woik with which his 
name is so unenviably associated he was prior of the 
Dominican house m Segovia See Inquisition. 

TORRE ANNTJNZIATA, a town of Italy, m the pro- 
vince of Naples, 12|- miles south-east from that city, 
on the Bay of Naples, at the southern base of Vesuvius 
The inhabitants are mainly occupied m fishing and in 
a brisk coasting trade, there are also manufactures of 
arms, paper, and macaroni. The population m 1881 was 
20,060. 

TORRE DEL GRECO, a town of Italy, in the province 
of Naples, 74- miles to the south east of that city, lies 


at the south-west foot of Vesuvius, on the shore of the 
Bay of Naples It is built chiefly of lava, and stands on 
the lava stream of 1631, which destroyed two-thirds of 
the older town Great damage was done by the erup- 
tions of 1737 and 1794, when immense streams of lava 
flowed through the town into the sea, the earthquake 
of 1857 and the emption of December S, 1861, were 
even more destructive After each disaster the people 
ha\e returned and repaired the rum, the advantage de- 
rived from the rich land on the flanks of the volcano 
and the pioxmnty to the sea and to Naples being more 
than enough to overcome apprehensions of danger In 
the outskirts are many beautiful villas and gardens. The 
inhabitants aie largely employed m fishing (tunny, oyster, 
saidine, and especially coral), and the neighbourhood is 
famed for its fruit and wine. The population m 1881 
was 21,588. 

TORREY, John (1796-1873), a distinguished American 
botanist, was a member of an old New England family 
which contributed several officers to the War of Independ- 
ence He was horn at New York, and spent his school 
days there, save for the concluding year at Boston When 
he was 15 or 16 years of age his father received a prison 
appointment at Greenwich, and there he made the ac- 
quaintance of Amos Eaton, one of the foremost pioneers 
of natural history studies and popular science teaching m 
America. He thus learned the elements of botany, as 
well as something of mineralogy and chemistry, so deter- 
mining the studies of his life In 1815 he commenced the 
study of medicine, meanwhile finding time to prepare his 
first catalogue of plants, and to establish a correspondence 
with American and foreign botanists, and m 1818 he com- 
menced practice. Stimulated by Elliott’s account of the 
flora of South Carolina and Georgia, Torrey commenced a 
systematic account of the botany of the Northern States, 
of which the first and only volume appeared m 1824 In 
the same year he obtained the chair of chemistry and 
geology at West Point military academy, whence lie was 
I translated three years later to the chemical professorship 
in the college of physicians, New York He next de- 
scribed the collections of the first exploration of the 
Colorado Territory, so laying the foundation of all subse- 
quent work upon the flora of the Rocky Mountains In 
these years he also monographed the sedges, and did good 
service in substituting the natural for the Linnsean system 
In 1836 he was appointed botanist to the State of New 
York, producing his Flora of the State m 1843 ; while 
from 1838-43 he carried on the publication of the earlier 
portions of Flora of North America, with the assistance of 
his pupil Asa Gray. Becoming more and more immersed 
m chemical labours, which from 1857 passed partly and 
soon completely into those of U.S. assay er, he notwith- 
standing continued to accumulate and work up masses of 
material for this vast undertaking, which still awaits com- 
pletion at the hands of his colleague and successor, Prof. 
Gray. He evinced a continued interest m botanical teach- 
ing, and made over his valuable herbarium and library to 
Columbia College two or three years before his death He 
will be remembered not only as the father of American 
systematic botany, and an accurate and faithful, if some- 
what excessively cautious, investigator, but also as an 
eminent teacher, and for an excellence of personal char- 
acter and simplicity of beliefs much resembling Faraday’s 
His memory is literally kept green by the beautiful Con- 
iferous genus Torrey a, and his labours commemorated and 
continued in the valuable memoirs of the Torrey Botanical 
Club. 

See Gray, in Stthman’s Journal, 1873 
TORRICELLI, Evangelista (1608-1647), physicist 
and mathematician, was born at Faenza, October 15, 1608. 
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Left fatherless at an early age, Tie was carefully educated 
under the care of his uncle, a Camaldolese monk, who m 
1627 sent him to Borne to profit by the scientific teachings 
of Benedetto Castelli The peiusal of Galileo’s Dxaloyhi 
delle N uove Science (1638) inspired his fertile mmd with 
many fresh developments of the new mechanical principles 
there set forth, which he embodied m a treatise De Jfotu 
(printed amongst his Opera Geomeinca, 1644). Its 
communication by Castelli to Galileo m 1641 led to the 
adoption as a disciple by the Florentine sage of one who 
seemed not unworthy to become his successor Torricelli 
accordingly, repairing to Florence, October 10, 1641, 
resided with Galileo, and acted as his amanuensis during 
the three lemammg months of his life On its close his 
contemplated return to Rome was anticipated by his 
nomination as grand- ducal mathematician and professor of 
mathematics m the Florentine academy The discovery 
which has perpetuated his fame was made m 1643 
Galileo had failed to peiceive why water refuses to rise 
above 33 feet m a closed tube It occurred to Torricelli 
to try the experiment m a more compendious form. The 
anticipated result ensued that the suspended column of 
mercury was shorter than that of water m the proportion 
of its greater specific gravity. He immediately concluded 
both to be sustained by atmospheric pressure, and con- 
structed the “ siphon-baiometer ” expressly for the purpose 
of measuring its fluctuations. By this momentous dis- 
covery the obscure notion of a fuga vacui was banished 
from physical science, and its progress most notably 
quickened The mercurial barometer was long known as 
the “ Torricellian tube,” and tbe vacuum it includes is still 
designated the “ Torricellian vacuum ” 

The publication amongst Torricelli’s Opera Geometiica 
(Florence, 1 644) of a tract on the properties of the cycloid 
involved him m a controversy with Boberval, who accused 
him of plagiarizing his earlier solution of the problem of 
its quadrature There seems, however, no room for doubt 
that Torricelli’s was arrived at independently. The matter 
was still m debate when he was seized with fever and 
pleurisy, and died at Florence, after twenty days’ illness, 
October 25, 1647, at the age of 39. He was buried in 
San Lorenzo, and a commemorative statue of him erected 
at Faenza in 1864. He was of a singularly amiable dis- 
position, and possessed qualities the most felicitous for the 
investigation of nature. Among the new truths detected 
by him was the valuable mechanical principle that if any 
number of bodies be so connected that, by their motion, 
their centre of gravity can neither ascend nor descend, 
then those bodies are m equilibrium. He also discovered 
the remarkable fact that the parabolas described (m a 
vacuum) by indefinitely numerous projectiles discharged 
from the same point with equal velocities, but m all 
directions, are situated within a paraboloid which is a 
tangent to all of them His theorem that a fluid issues 
from a small orifice with the same velocity (friction and 
atmospheric resistance apart) which it would have acquired 
in falling through the depth from, its surface is of funda- 
mental importance in hydraulics He greatly improved 
both the telescope and microscope, and invented the simple 
microscope composed of a globule of melted glass. Several 
large object lenses, engraven with his, name, are preserved 
at Florence. He used and developed* Cavalierhs* method 
of indivisibles. 

A selection from. Torricelli’s manuscripts was published by 
Tommaso Bonaveutura m 1715, with the title Leziom Accademictie 
(.Florence). They include au address of acknowledgment on his 
admission to the Aecademia della Ciusca His essay on the 
inundations of the Yal di Chiana was printed m Jtaecolla d’Auton 
cTw trattano del Mato dell’ Acque (voL iv p 115; Florence, 1768) 
and amongst’ Opuscoh Idrcmhai (vol m. p 347, Bologna, 1822) 
For has life, see Fabrom, Vitae Italorum, vol l p 345 , Ghmassi, 
Lettere fin qui Inedite di Evangelista Torricelli (Faenza, 1864), 
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Tirabosehi, Stona della Lett It, vol. vm p 302 (ed 1824), 
Montucla, Hist dcs Math , vol. n , Maue, Hist, dts Sciences , vol 
iv p 133 

TORRIGIANO, Pietro (c 1470-1522), a Florentine 
sculptor, was, according to Yasan, one of the gioup of 
talented youths who studied art under the pationage of 
Lorenzo the Magnificent m Florence. Ben. Cellini, leport- 
mg a conveisation with Torrigiano, relates that he and 
Michelangelo, while both young, were copying the frescos 
m the Carmine chapel, when some slighting remark made 
by Michelangelo so enraged the violent temper of Torri- 
giano that he struck him on the nose, and thus caused 
that disfigurement which is so conspicuous in all the 
portraits of Michelangelo Soon after this Torrigiano 
visited Borne, and helped Pmturicchio m modelling the 
elaborate stucco decorations m the Appartamenti Boigia 
for Alexander VI After some time spent as a hired 
soldier m the service of different states, Torrigiano was 
invited to England to execute the magnificent tomb fox 
Henry VII and his queen which still exists m the lady 
chapel of Westminster Abbey This appears to have been 
begun before the death of Henry VII. in 1509, but was 
not finished till 1517 It consists of two colossal recum- 
bent effigies in gilt bronze on an altar-tomb of black 
marble, decorated with very graceful medallions of the 
patron saints of Henry and his wife, and other enrichments 
m bronze The two effigies are well modelled, and have 
life-like but not too lealistic portraits. After this Torri- 
giano received the commission for the altar, retable, and 
baldacchino which stood at the west, outside the screen of 
Henry VII ’s tomb The altar had maible pilasters at the 
angles, turn of which still exist, and below tbe mensct was 
a life-sized figure of the dead Christ m painted terra-cotta. 
The retable consisted of a large relief of the Resurrection. 
The baldacchino was of marble, with enrichments of gilt 
bronze, part of its frieze still exists, as do also a large 
number of fragments of the terra-cotta angels which sur- 
mounted the baldacchino and parts of the large figure of 
Christ The whole of this woik was destroyed by the 
Puritans in the 17th century 1 Henry VIII. also com- 
missioned Torrigiano to make him a magnificent tomb, 
somewhat similar to that of Henry VII , but one-fourth 
larger, to be placed m a chapel at Windsor (q.v ), it was, 
however, never completed, and its rich bronze was melted 
by the Commonwealth, together with that of Wolsey’s tomb. 
The indentures for these various works still exist, and are 
printed by Neale, Westminster Abbey, London, 1818, voL 
i p 54—59. These interesting documents are written in 
English, and in them the Florentine is called “ Peter 
Torrysany.” For Henry VH ’s tomb he contracted to 
receive £1500, for the altar and its fittings £1000, and 
£2000 for Henry VIII 5 s tomb. Other works attributed 
from internal evidence to Torrigiano are the tomb of 
Margaret of Richmond, mother of Henry VII, m the 
south aisle of his chapel, and a terra-cotta effigy m the 
chapel of the Bolls. 

While these royal works were going on, Torrigiano vis- 
ited Florence in order to get skilled assistants He tried 
to induce Ben Cellini to come to England to help him, 
but Cellini refused, partly from his dislike to the brutal 
and swaggermg manners of Torrigiano, and also because 
he did not wish to live among “ such beasts- as the Eng- 
lish ” The latter part of Torrigiano’s life was spent in 
Spam, especially at Seville, where some terra-cotta* sculp- 
ture by him still exists: His violent temper got him into 

1 An. old drawing still exists showing this elaborate work , it is en- 
graved m the Iherurgia Anghcana, London, 1848, p 267 Many 
hundreds of fragments of this terra-cotta sculpture were found a 
few years ago hidden under the floor of the trifoiium m the abbey ; 
they are unfortunately too much, broken and imperfect to be fitted 
together. 
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difficulties -with the authorities, and he ended his life m 
1522 in the prisons of the Inquisition 

TORSHOK, a district town of Russia, m the govern- 
ment of Tver, on the river Tvertsa, 33 miles by rail to the 
south-west of the Ostasbkovo station of the St Petersburg 
and Moscow railway It dates from the 11th century, 
and the very name ( market-place ’’) shows that this de- 
pendency of Novgorod was a commercial centre It was 
strongly fortified with a stone wall, which, however, only 
partially protected it from the attacks of Mongols, Lithu- 
anians, and Poles, Torshok is now celebrated in Russia 
for its embroidered leather-work and manufacture of travel- 
ling bags, and for its trade m corn and flour. The popu- 
lation m 1334 was 12,900. 

TORT, as a word of art m the law of England and the 
United States, is the name of civil wrongs (not being 
merely breaches of contract) for which there is a remedy 
by action in courts of common law jurisdiction It may 
be said to correspond approximately to the term “delict ” 
m Roman law and the systems derived from it. But this 
is only a rough approximation. For in English usage 
tort includes, not only those matters which in Roman law 
are classed under obligations quasz ex deluto , but various 
others which Roman or modern Continental lawyers 
would refer to the law of ownership or real rights, and 
not to any such head as " delict.” The truth is that 
the actual development of tort as a legal genus has 
been purely historical and to no small extent accidental 
Nothing can be learnt, of course, from the word itself. 
It is merely the French word for “wrong/ 7 specialized 
into a technical meaning by a process which was com- 
pleted only in the latter years of the 17th century and the 
earlier of the 18th. 

The early common law had no theory of obligations in 
the Roman sense, and hardly any theory of contract. Its 
remedies were directed either to the restitution of some- 
thing which the defendant unjustly detained from the 
plaintiff — were it land, goods, or money — or to the repres- 
sion of violent wrongdoing. Only the former class of 
remedies was purely civil; the latter included a penal 
element of which formal traces remained long after the 
substance had vanished. A. man who trespassed on his 
neighbour with force and arms offended the king as well 
as his neighbour, and was liable not only to pay damages 
to his neighbour but to make a fine to the king. Gradu- 
ally the category of ee force and arms ” was held to include 
all manner of direct injuries to person, land, or goods, 
though the force might consist m nothing more than the 
bare setting foot without lawful cause on the soil pos- 
sessed by one’s neighbour. But this was still a long way 
from making room for the modern growth of the law of 
torts. The decisive opening was given by the Statute of 
W estminster, which enabled actions to he framed “ on the 
case JJ — m ccmdrmli easily — that is, allowed legal remedies 
to be extended by analogy to the forms of action already 
recognized. Now those forms and their incidents were 
archaic and inelastic : the procedure was cumbrous, and 
plaintiffs were liable in many ways to irrational and 
irreparable discomfiture The more modern action on the 
case was free from these drawbacks Hence it was the 
aim of ingenious pleaders to extend the action on the case 
as much as possible , and so successful was this movement 
that in the 16th century a special form of “trespass on 
the case ” became, under the name of assu mpstt, the 
common and normal method of enforcing contracts not 
made by deed, and remained so till the middle of the 
present century. It still holds its place m those Amer- 
ican States where the old forms of action have not been 
abolished. Note that “ assumpsit ” had become a sub- 
stantive title of the law, and was consciously referred to 
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its proper genus of contract, before the genus or order of 
torts was formed. Meanwhile other actions on the case, 
framed mostly on the analogy of trespass, but partly on 
that of other generically similar remedies of the old law, 
weie applied to the redress of miscellaneous injuries to 
person or property which for one and another reason, could 
not be touched, or could not be conveniently dealt with, 
by the old action of trespass itself Some of these actions 
on the case acquired fixed forms of their own and became 
distinct species, others did. not, there remained (and 
there still remains in. theory) an undefined region of pos- 
sible new actions applying the principles of legal right and 
duty to new exigencies of fact. 

The extension of forms of remedy grounded on trespass 
caused those forms which were grounded on restitution to 
fall into the background, with the curious result that in 
the modern common law nothing is left answering to the 
vindicate of the Roman law. We have an elaborate law 
of property, but when it comes to the practical protection 
of our rights we find that we can recover our property 
only by complaining of a wrong done to our possession or 
right to possession The law puts the actual possessor in 
the first line, and allows an owner definitely out of posses- 
sion to sue only for ** injury to the reversion,” though an 
owner who can resume possession at will is indeed more 
favourably treated Its remedies are made efficient, but 
at the cost of straining the theory at various points. 
Hence many difficulties of detail and much obscurity of 
principle The distinction between domtmtm and dbU- 
gatio exists, of course, in English law, but it is peculiarly 
hard for an English lawyer, with the usual unsystematic 
training, to grasp it with certainty or trace it with 
accuracy. 

There is also a region of considerable obscurity about 
the points of contact between contract and tort The 
questions thus raised are too technical for discussion here 
Since pleadings have ceased to be formal they are much 
less likely to arise , on the other hand, they are more 
likely, m the exceptional cases where they may still arise, 
to be unexpected and baffling. 

For the practical purposes of modem law we may divide toitsmto 
three groups, — wrongs of a personal ehaiacter, wrongs affecting 

? roperty, and wrongs affecting person and property, either or both. 

Tuder the first group come the wrongs of physical violence and 
restraint, namely, assault and false imprisonment, then the wrong 
done to men’s good name by libel and slander, m which kind there 
are sundry curious and not wholly rational distinctions ; and we 
must here rather than elsewhere count deceit, and a somewhat ill- 
defined class of wrongs of a like nature, of which the generic mark 
is the necessary presence of a fraudulent intention, or at least reck- 
less disregard of good faith In one case, that of malicious prose- 
cution, evil motive must he shown, m fact, the much-tormented 
word "malice ” has very nearly its natural and ordinary meaning. 
So-called slander of title belongs to this class, being m truth a 
special form of deceit. Wilful interference with the exercise of 
public or private rights may be an actionable wrong, though the 
competitive exercise of like rights is none , and it is held, though 
not without doubt, that procuring a person to break his contract 
for one’s own advantage (for example, a singer engaged by a rival 
opera manager, or a specially skilled workman m a rival factory) 
is on this principle a wrong to the other contracting party 
With regard to propeity the broad rule of the common law is 
that a man meddles with whatever belongs to others at his peril. 
This has been established and worked out only through a series of 
intricate formal distinctions But the result is that, special excep- 
tions excepted, even the most innocent assumption of dominion 
without a real title makes one liable to the true owner 

Wrongs of the mixed kind affecting both person and property 
arise from the use of one’s own. property, ©r the doing of acts lawful 
in themselves, m a manner inconsistent with the safety and con- 
venience of others. The accustomed heads of such wrongs are 
nuisance and negligence Generally some failure in due diligence 
is involved , but in some cases the law has, on grounds of general 
policy, imposed an absolute or all but absolute duty of avoiding 
harmful results. One must do certain things at one’s peril, if at 
all, though the doing of them is not in itself unlawful , others are 
| done not at one’s peril, and yet under a wider responsibility than 
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the common lun of lawful acts It is not wrong to make an 
artificial reservoir of water on one’s own land , hut the landowner 
who does so must answer for all damage, though no failure m due 
diligence he shown, if the water escapes hy any cause winch reason- 
able human care could possibly have provided against Again, 
the occupier of a place of business must keep it m safe repair, for 
the benefit of customers and others lawfully coming there, and, if 
harm is done through the want of repaii, it 5s no excuse for him 
to say that he had engaged an apparently competent peison to 
keep things m order These are modern principles m the law, and 
seem to have hardly yet leached their full development The 
doctrine of negligence is also mostly modem Questions of much 
interest and difficulty are raised hy “contributory negligence,”? e , 
when it is alleged hy way of defence that the party complaining 
suffered wholly or mainly hy his own want of care. The tiue 
principle appears to he that, if under the circumstances the harm 
suffered by the plamtiff was the natural and probable consequence 
of the defendant’s want of care, the defendant is liable, — and this 
whether the plaintiff, or some third person, has or has not in any 
degree contributed to the final result by want of care on Ins own 
part, or even by a voluntary act, provided that the act be such as 
might have been foieseen and expected But if the plaintiff has 
done something which, though induced hy the defendant’s default, 
was not a natuial and probable consequence of it, or if the harm 
suffeied is due to some act of a third person which could not have 
been reasonably foreseen or expected, then the defendant will not 
he liable 

A gieat number of special duties have been imposed on diffeient 
classes of persons — public officers, undertakers of public occupa- 
tions, and so forth — by modern Acts of Parliament, and are enforc- 
able by penalties In some cases the breach of such a duty confers 
a separate right of action upon a person who thereby suffeis 
damage, m others not, according to what appears to be the inten- 
tion of the enactment No general rule can he laid down 

In practice, a large proportion of actionable injuries, especially 
injuries by negligence, are due to the acts 01 defaults of servants 
or workmen, from whom no substantial redress could be obtained 
or expected It is held m the common law, and appears to be 
held in all modern systems, that a master is liable for the acts and 
defaults of the servants employed by him, provided those acts or 
defaults occut m the course of the servant’s employment, that is, 
while the servant is about the master’s business, and acting with 
a view to the master’s interest, and not for some different puvate 
purpose of his own But a man is not geneially liable for the 
conduct of an u independent contractor” — a person who under- 
takes to do or get done certain work, but not to be under the 
employer’s contiol as to the manner of doing it One may be so 
liable, howevei, in virtue of special duties attached to paiticnlar 
situations by positive rules of law When a seivant is injured hy 
the act or default of another servant working under the same 
employer, the general rule of liability has been largely modified m 
the employer’s favom, on grounds which have neither been con- 
sistently expounded nor generally received as satisfactory The 
Employers’ Liability Act of 1880 has remedied the most obvious 
Iiaidships consequent on the decisions, but only byway of particu- 
lar exceptions, so that the law as a whole, if more just than it was, 
is much more intricate, and does not appear to rest on any intel- 
ligible principle The Scottish couits were in a way to develop a 
more rational doctrine, but the House of Lords, instead of adopting 
it, forced the law of Scotland into conformity with judgments 
which were still of only recent authority m England The subject, 
however, has given trouble everywhere, and legislative experiments 
have been tried m many Continental countries. See Parliamentary 
Papers , Commercial, No 21, 1886 
Literature — Theie aie seveml modem English and American text-books on 
the law of torts — C G Addison, Wtongs and then Remedies, being a Treatise on 
(he Lawof Torts, 6th ed , by Hoi ace Smith, London, 1887,1a Svo, M M Bigelow 
Leading Cases on the Lata of Torts, Boston, Mass , 1875, la Svo, Id , Elements of 
the Law of Tot ts, Sd ed , Boston, Mass , 1886, sm 8vo, C Collett, Manual of the 
Law of Toils and of the Measure of Damages, 6th ed , Madras, 1886, 8vo , T M 
Cooley, A Ti eatise on the Law of Torts, Chicago, 1880, 8vo , S Hastings, A Ti ea- 
tise on Toils, London, 1885, la 8vo, F. Hilliard, The Law of Toils or Private 
Wrongs, 4th ed , Boston, Mass., 1874, la 8vo, 2 vols , F T Piggott, Pi mciples of 
the Law of Torts, London, 1885, Svo , F Pollock, The Law of Torts, London, 1887, 
Svo , A Underhill, A Summary of the Law of Toils, 3d ed , London, 1881, 8ro 
There ai e also well-known woiks of a wider scope which touch on many parts of 
the subject, such as that of Mayne on Damages, and monographs on special 
parts, such as those on Negligence by Campbell, Hoi ace Smith, Shearman and 
Redfield, and Wharton, and those on Libel and Slandei by Staikie (recent ed by 
Folkaid) and Blake Odgeis The Government of India has taken steps to codify 
the law of civil wrongs (Whitley Stokes, The Anglo-Indian Codes) The general 
institutional books (Blackstone and Kent, and the later adaptations of Blackstone 
In England) are of little use, as in almost every branch the law has been largely 
developed and modified by the decisions of the last fifty yeai s (F PO ) 

TORTOISE. Of the three names generally used for 
this order of reptiles, viz , Tortoise, Turtle, and Terrapin, 
the first is derived from the old Erench word tortis, i e , 
twisted, and was probably applied first to the common 
European species on account of its curiously bent fore- 


legs Turtle is believed to be a corruption of the same 
word, but the origin of the name terrapin is unknown 
since the time of the navigators of the 16th century it has 
been in general use for freshwater species of the tropics, 
and especially for those of the New World The name 
tortoise is now generally applied to the terrestrial members 
of this group of animals, and that of turtle to those which 
live in the sea or pass a great part of their existence in 
fresh water 

Tortoises and turtles constitute one of the orders of 
Reptiles, the Chelomci , They are characterized by having 
the trunk of the body incased in a more or less ossified 
carapace, which consists of a dorsal more or less convex 
portion, and of a flat ventral one, the so-called plastron 
These portions are generally more or less firmly united on 
the side, but leave a wide opening in front through which 
the head and neck and the fore-limbs protrude, and. one 
behind for the tail and hmd-limbs The dorsal carapace 
is (with the exception of Sphargts) formed by tbe dorsal 
vertebrae, by the libs which are so much expauded as to 
form sutuies with each other, and by a number of lateral 
dermal ossifications (maigmals). The plastron consists of 
from eight to eleven more or less dilated dermal bones, the 
sternal elements of higher Vertebrata being absent. This 
osseous case or shell receives in. its interior the organs of 
the chest and abdomen, the humeral and pelvic bones, and 
the muscles for the humerus and femur. In many species, 
especially those of the family Testudinidse, or tortoises 
proper, the neck and head and the limbs can be withdrawn 
within the shell, the cervical and the proximal caudal 
vertebrae retaining their mobility In the majority of 
Chelomans the osseous shell is covered with a hard epider- 
moid coat, which is divided into large symmetrical plates 
(commonly called “ tortoise-shell ” m those species from 
which the article of commerce is obtained), which can be 
detached from the underlying bones. These epidermoid 
plates do not correspond in arrangement or extent with 
the bones of the carapace , they vary considerably in form, 
and are therefore generally noticed m the descriptions of 
species Their arrangement and terminology may be 
learned from tbe accompanying illustrations (figs 1, 2). 

The integuments of the head, neck, tail, and limbs are 
either soft and smooth or tubercular or scaly, the tubercles 
and scales having frequently an osseous nucleus. 

Other parts also of the skeleton show remarkable pecu- 
liarities, so that the sometimes very fragmentary remains 
of Chelomans can almost always be recognized as such 
All the hones of the skull are suturally united, with the 
exception of the mandible and hyoid bone ; the dentary 
portion of the mandible consists of one bone only The 
pectoral arch is composed of the scapula, with which the 
precoracoid is united, and the coracoid. Clavicles (epi- 
plastra) are represented hy the anterior elements of the 
plastron. Two pairs of limbs are invariably present. 

All Chelomans possess a tail, which is generally short, 
but sometimes elongate, aud always provided with strong 
muscles at the base No Cheloman possesses teeth ; hut 
their jaws are provided with horny sheaths, with hard and 
sharp edges, forming a beak like that of a parrot 

The number of Chelonians known at present may be 
estimated at about 220, the freshwater species being far 
the most numerous, and abundant m well- watered districts 
of the tropical and subtropical zones Their number and 
variety decrease beyond the tropics, and m the north they 
disappear entirely about the 50th parallel in the western 
and about the 56th in the eastern hemisphere, whilst in 
the southern hemisphere the terrestrial forms seem to 
advance to 36° S. lat. only. The marine turtles, which 
are spread over the whole of the equatorial and subtropical 
seas, sometimes stray beyond those limits. As in other 
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orders of Reptiles* the most specialized and the largest 
forms are res trie ted. to the tropics (with the exception of 
Macroclemmys) , but, unlike lizards or snakes, Chelonlans 


F is- I. 




Figs. 1, 2 . — Shell of Testnio partialis, to show the divisions of the integument, 
which are marked toy entire lines, and of tire osseous carapace, these being 
marked by dotted lines. Fig. l s Upper or dorsal aspect. Fig. 2, Lower or 
ventral aspect. 

Dermal Scutes: — eo, centals; v, verf ebrsls ; m, marginals; ff, grtlars; pg, post- 
gnlars; p, pectorals; ab, abdominals; pa, prseanals ; an, anals. 

Bones of the Carapace: — co‘, costals; tie , neurals; nu, nuchal; py, pygul; m\ 
marginals; ent, entoplastron ; ep, epiplastron; hyo, hyoplastron; hyp, hypo- 
plastron; xyp, syphsplaitron. 

ara unable to exist in sterile districts or at great altitudes. 
Chelonians are strictly animals of plainsj or at least of low 
country. 

Chelonians show a great divergence in their mode of 
life,: — some living constantly on land, others having partly 
terrestrial partly aquatic habits, others again rarely leav- 
ing the water or the sea. The first-mentioned, the land 
tortoises proper, have short club-shaped feet with blunt 
claws, and a very convex, heavy, completely ossified shell. 
In the freshwater forms the joints of the limb bones are 
much more mobile, the digits distinct, armed with sharp 
claws, and united by a membrane or web ; their shell is 
less convex, and is flattened, and more or less extensive 
areas may remain cartilaginous to lessen its specific gravity, j 
As a role, the degree of development of the interdigital 
•web and of convexity of the shell indicates the prevalence 
of aquatic or terrestrial habits of a speeies of terrapin. 
Finally, the marine turtles have paddle-shaped limbs re- 
sembling those of Cetaceans, 

Land. tortoises are sufficiently protected by their cara- 
pace, and therefore have no need of any special modi- 
fication of structure by means of which their appearance 
would be assimilated to the surroundings, and thus give 
them additional security from their enemies. These, how- 


ever, are but few in number : the large cats of South 
America are said to he able to tear them out of the shell 
with their claW3 ; and the ancient tale of /Esehylns having 
been killed by a tortoise carried aloft by an eagle and 
dropped on the head of the unfortunate poet seems to be 
founded on the fact that tortoises are a favourite prey 
of the LSmmergeyer ( Gypaeius ), which has the habit of 
dropping them from a height on rocks in order to break 
the shell. Oa the other band, among the carnivorous 
terrapins and freshwater turtles instances of protective 
; resemblance are not scarce, and may even attain to a high 
degree of specialization, as in Chelys ; their shells offer 
them less protection, and their enemies (crocodiles and 
alligators) are more numerous ; they also require this 
special provision to enable them to approach or seize their 
prey with greater ease. The colours of land tortoises are 
generally plain or in simple patterns, whilst those of many 
terrapins are singularly varied, bright, and beautiful. 

Chelonians are diurnal animals ; only a few are active 
| during the night, habitually or on special occasions, as, 
for instance, during oviposition. Land tortoises are slow 
in all their movements, but all kinds living in. water can 
execute extremely rapid motions, either to seize their prey 
or to escape from danger. All Chelonians are stationary, 

( residing throughout the year in the same locality, with the. 

| exception of the marine turtles, which periodically migrate 
to their breeding-stations. Species inhabiting temperate 
regions hibernate. 

Chelonians possess great tenacity of life, surviving:, 
injuries to which other Reptiles would succumb in a short 
time. The heart of a decapitated tortoise continues to 
beat for many hours after every drop of blood has been, 
drained from the body, and the muscles of the trunk and 
head show signs of reflex action twenty-four hours after 
the severance of the spinal cord. The longevity of tor- 
toises is likewise a well-known fact, to which reference will 
again he made. 

Land tortoises, a few terrapins, and some of the marine 
turtles are herbivorous, the others carnivorous, their prey 
consisting chiefly of fish, frogs, and other small aquatic 
animals. 

All Chelonians are oviparous, and the eggs are generally 
covered with a hard shell. 

In the system 1 proposed by Lumeril and Bibrort, and. 
afterwards modified by Gray and Strauch, the Chelonians 
are arranged according to their mode of life, and divided;, 
into terrestrial, paludine, fiuviatile, and marine forma. 
However natural such an arrangement may appear at first, 
a more careful examination proves it to be (as all arrange- 
ments based solely upon the mode of life) at variance with 
the structural affinities, whether the recent forms alone be 
considered or the fossil as well. The division, of the bulk 
of the order into Gryptodira and JPleurodirct, as suggested 
by Agassiz, Cope, and. llufeimeyer, was a decided progress, ; 
as is also the elimination of the suborders Atfieca and 
Trionychoidea recently proposed by Cope and Baur. 

The order of Chelonians may then be divided into the* 
following suborders and families : 2 — 

SUBORDER I. ATHE&E. 

Vertebras and ribs free, separated from a bony cxoskeleton.. 

^Family 1. Sphargidje. 

Limbs paddle-shaped, clawless ; phalanges without condyles®. 
Plastron reduced to an annular series of eight small bones. Exo- 
skeleton consisting of numerous small bony plates arranged, likes 
mosaie. Pelagic. 

Genus : JDermatochelys (JSpiiargis). 

Fossil genera : Psephopkorus (Pliocene), Prolosphargis (Cretaceous), Protostega 
(Cretaceous), Psephodenna. ? (Tviassic). 

1 The more important works on this order of Reptiles have, beam 
enumerated in the article Reptiles, vol. xx. p. 440.. 

3 Only the more important and best known of the extinct genera-, 
are admitted into this synopsis. 
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Suborder, II TESTUDINATA, 

Dorsal vertebrae and ribs immovably united and expanded into 
bony plates foi tiling a cai apace, which is boidered by a complete 
senes ot marginal bones Epiplastia (clavicles) m contact with 
liyoplastia, entoplastron (intei elanele), if pic&ent, oial, lhom- 
boidal, oi f shaped Sacial and caudal nbs articulating with the 
eentium and the neuial arch Digits with not moie than thiee 
phalanges 

Series A. CBYPTODIRA 

bT cclc retiachle by a sigmoid cane m a veihcal plane Pelvis 
not ancliylosed to the caiapaco and plastron Barely one 01 two 
epideimic scutes (mteigulai) m addition to the noimal &ix pans 

Group A Digitata 

Digits slioi t or model ately elongate, phalanges with, condyles; 
claws foui 01 five Neck completely retractile 
Family 1 Testudinid.e 

Plastial bones nine Nuclial hone without eostifoim pioeesses 
Carapace with epidermic scutes Caudal \ertebrre pioecelous 
Tropical and temperate zones, with the exception of Anstialia 
Recent geneia Dei malemys, Balagw , C/enumrs, Pangshura, Geocmyda, Cycle- 
i nys, Emys, Cistudo, Hunoui la, Ttstudo , Ifomopus , Cmi/xis, .Pyxis 

Fossil genera Em ystei num (Juiassic), Cluti cuephalus (Cictaceous), Adonis 
(Cretaceous), PaLeochelys (Miocene), Ptychogastei (Miocene), Colossochelys (Plio- 
cene) 

Family 2. Pl itysternid.e 

Plastral bones nine Nuchal bone without costiform processes 
Carapace with epideimic scutes Caudal vertebue mostly opistho- 
coelous Indian region 
Genus Plalystei nuin 

Family S Baenid®. 

Plastial bones eleven, mesoplastra being present Nuchal hone 
without costiform processes Carapace with epidermic scutes 
Caudal veitebire opisthoccelous. 

Fossil gen ei a Platyihelys (Juiassic), Baena (Eocene). 

Family 4. Cheltdrid® 

Plastial bones nine Nuchal bone w ith long costiform processes, 
extending below the maigmals Caiapaco with epidermic scutes 
Caudal vertebue mostly opisthocoelous, Noithern and tiopical 
A m ei ican regions 
Recent genei a* Chelydra, Jfaci oclemmys. 

Fossil genus Ti etodei num (Cretaceous) 

Family 5 Staurotypid® (Boulenger). 

Plastral bones nine Nuchal bone with shoit costiform pro- 
cesses, extending below the marginals Caiapace with epidermic 
scutes Caudal vertebue procoalous Central-Amencan district. 
Geneia Siam atypus, Claudius 

Family 6 Cinosternid® 

Plastial bones eight, the entoplastron being absent. Nuchal 
bone with short costiform pioeesses, extending below the maigmals 
Caiapace with epidermic scutes Caudal vertebiae procoelous 
Noithern and tropical American regions 
Genera. A> omochelys, Cinostemim 

Family 7 Pseud otriostychid® (Boulenger). 

Shell without epidermic scutes 

Fossil geneia Pseudotrwnyx and Anosiira (Eocene) 

Group B Pmnata. 

Limbs paddle-shaped , phalanges without condyles , claws one 
or two. Neck imperfectly retractile, cervical vertebrae short, 
mostly articulated by amphiarthrosis. 

Family 8 Chelonid®. 

Plastial bones nine. Nuchal without costiform processes 
Carapace with epideimic scutes. Hyo- and hypo-plastra not meet- 
ing mesially Pelagic. 

Recent geneia Chelone, Caouana, Caretta 
Fossil genus Puppigei us (Miocene and Eocene) 

Series B PLETJRODIEA 

Neck not retractile, bending laterally Pelvis ancliylosed to the 
carapace and plastron When epidermic scutes are piesent, one or 
two xntergulars m addition to the noimal plastral scutes. 

Family 1 Chelydid®. 

Plastral bones nine Carapace mth epideimic scutes. Limbs 
with four or five claws Australian and tiapieal Ameiican 
regions 

Recent genera Platemys, Chelymys, Elsey.a, Chelodina,, Hydraspis, Hydro- 
medusa, Chelys 

Fossil geneia Plemochelys (Juiassic), Ci <x*pedochelys (Jurassic), Idiachelys 
(J urassic), Hotomorpha (Eocene) 

Family 2 Pelomedusid®. 

Plastral hones eleven, mesoplastia being present Carapace 
with epidermic scutes Limbs with four or five claws. Afucan 
and tropical Ameiican regions 

Recent geneia Pelomedusa, Sternotluerus, Bumeriha, Podocnemis. P9lto- 
cephalus 

Fossil genera- Pleurostemum (Cietaceous, Eocene), Bolhremys (Cretaceous), 
Taphrosphys (Cretaceous). 


Family 3 Carettochelydid® 

Plastral bones lime No epideimic «-eiites on the shell Limbs 
paddle-shaped, with only two claws New Guinea. 

Genus Cai eltochelys 

Family 4 Mioiaxiid® (Boulenger) 

Caudal veitebne opisthoccelous , tail long and encased m a bony 
sheath Austialia 

Fossil genus Miolania (Pleistocene) 

Suborder III TEIONYCHOIDEA. 

Dorsal veitebrse and nbs immovably united, forming a carapace , 
no pygal plate , maigmal plates absent or forming an incomplete 
senes Plastron foimed oi nine bones, epiplastia sepaiated fiom 
the hjoplastia by the entoplastion, which is ^-shaped, without 
longitudinal piocess Sacial and caudal nbs attached to transverse 
pioeesses of the neuial aieh Fouitli digit with four or five 
phalanges 

Family 1 Trioxychid® 

No epidermic scutes Limbs w ith tin ee claws Indian, Afucan, 
and American regions 

Geneia Chiti a, Jleplathyi a, Trionyx, Cyclanosteus, Emyda 

We add a few notes on such of the genera enumerated 
in this synopsis as have some special interest attached to 
them, either from a scientific or an economic point of view. 

The family Sjihai guise is lepiesented m the recent fauna by a 
single species, Dennatochelys ox Sphaegis concicca, the Leatheiy 
Tuitle, the range of wdiich extends ovei the tiopical and subtropical 
seas of both hemispheres, and which occasionally stiays into the 
northern paits of the Atlantic, its occurrence on the British coast 
having been recorded thiee oi four times within the last century 
It diffeis from all other Chelomans by its carapace being formed 
by ossifications of the skin only Neithei the vertebras nor the 
nbs enter into its formation, the latter remain free, and aie not 
paiticularly dilated Dunng the life of the animal the carapace is 
flexible like thick leather, the bony deposits being airanged like 
mosaic, with seveial longitudinal ridges of laiger osseous tubeicles 
The limbs are, as m other maune tiutles, paddle- or fin-sliaped, the 
anterior much longer than the postenoi, and all destitute of claws 
This tuitle is piobably the laigest living Cheloman, exceeding 6 
fectm length. The names Testudo lyra, Sphargis mcrcunahs , Sic , 
have reference to the myth that the shell of tins or some other 
turtle was used by Mercury m his construction of the lyre 

The family Testudimdfe is composed of an unbioken seues, fiom 
thoroughly aquatic freshwater tortoises like Dcrmatemys and 
Batagur to the toitoises which live exclusively on land and are 
perfectly helpless in watei In the Cential- American genus Dcr- 
matemys the digits aieveiy hi oadly webbed, the epidermic scutes are 
thin, and the nose is much produced, — ehaiacteis which, together 
with the strong depression of the shell, give these tenapms some- 
what the aspect of the freshwater turtles or TnonycTiulaz They 
feed exclusively upon leaves, grass, and especially fruit, and are 
eaten by the natives. Of the fiesh water toitoises of the Old World. 
the most thoroughly aquatic aie the Bataguis, which inhabit the 
East Indies, and attain to a length of 2 feet Like their Ameiican 
representative, Dcrmatemys, they aie essentially herbivoious, and 
their flesh is eaten The gemis Glemmys is extremely abundant m 
species, most of which aie of small size, and elegantly ornamented 
with symmetrical markings of bright colour The majoiity of the 
species occur m Noith America and Mexico, and are ot amphibious 
habits Only one species, £7 leprosa , inhabits southern Euiope 
A second Euiopean species belongs to the gemis Denys, E. orbi- 
cularis, which, towaids the end ot the Quaternary penod appeals 
to have been distributed over a gieat part of northern Europe, 
remains having been found m peat m England, Belgium, Denmark, 
and Sweden Its habitat is now restucted to southern Euiope, 
south-western Asia, and north-western Africa, but singularly it 
has suivived m a few isolated noithern stations, for instance, in 
the neighbourhood of Berlin and Komgsbeig, although it is there 
on the verge of extinction The mobility of the lobes of the 
lastion, which distinguishes Emys from Olemmys, is earned a 
egiee further m the North- American genus Gutudo, the Box 
Tortoise , this terrapin possesses a hinge m the plastron, rendenng 
its anterior and posterior portions movable, and converting them 
into lids by which the openings of the shell can be completely 
closed when the head and limbs are retracted A similar protective 
apparatus exists m the tortoises of the genus Cmostemum In the 
African terrestrial genus Omyxis it is the posterior portion of the 
caiapace that is movable, and separated from the anterior by a 
h ing e. True land tortoises, Testudo, occur m Africa, southern 
Europe, southern Asia, South America, and the southern paits of 
North America Those best known m Euiope are Testudo grseca 
and the Moorish Tortoise, Testudo mauntamca, large numbers of 
which are imported mto the United Kingdom, chiefly from Morocco 
But the most interesting are the gigantic toitoises which formerly- 
inhabited m extreme abundance the Mascarene and Galapagos* 
Islands, and are now on the veige of extinction, or have aetuadlyr 
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become extinct. At the time of their discovery those islands -were j 
uninhabited by man or any large mammal ; the tortoises, therefore, f 



Fig. 3. — Alligator Terrapin (CM^'dra serpentina). 


enjoyed perfect security; and this, as well as their extraordinary 
degree of longevity, accounts for their enormous size and their large 
numbers. They could be captured in any quantity with the greatest 
ease within a few days, and proved to the ships’ companies who 
during their long voyages had to subsist mainly on salt provisions 
a most welcome addition to their table. They could he carried in 



the hold of a ship, without food, for months, and were slaughtered 
as occasion required, each tortoise yielding, according to size, from 
SO to 300 pounds of excellent and wholesome meat. Under these 
circumstances the numbers of these helpless creatures decreased so 
rapidly that in the beginning of this century their extermination 
was accomplished in the Masearenes, and now only a few remain 
in a wild state in Aldabra and in some of the islands of the Gala- 
pagos group. Singularly, the majority of these islands were in- 
habited each by one or more peculiar forms, specifically distinct 



Fig. 5. — Green Turtle (. Chelania viridU). 

from those of the other islands. A large male specimen from 
Aldabra, which was imported into London some years ago, weighed 


870 a, and, although known to have been more than eighty years 
old, was still growing at the time of its death. There is no evidence 
to show that any of these tortoises were 
indigenous in the Seychelles ; the speci- 
mens kept there in a semi-domesticated 
state have been either directly imported 
from Aldabra or are the descendants of 
imported individuals. 

The family of Chelydridse includes 
freshwater tortoises, which are known 
under the names of Snappers or Alli- 
gator Terrapins (fig. 3), on account of 
their ferocity and long compressed 

crested tail. They are now confined 

to North America east of the Rocky 
~ Mountains, Central America, and north- 

west South America, but remains of two 
species of Chelydra, , closely related to 
their recent representative, have been 
found in the Oligoeene and Miocene 
of central Europe. A second genus, closely allied to Chelydra, 
Macroclemmys tcmniincJcii, the shell of which attains to a length of 
3 feet, and which is the largest known freshwater Chelonian, is 
restricted to the river-systems tributary to the Gulf of Mexico. 

The family of Cinostemidse contains a rather large number of 
small-sized species, distributed from the northern parts of the 
United States to the northern parts of Brazil. They are of 
amphibious habits. The front and hind lobes of the plastron are 
movable, and in certain species of Cinoslcrnum the animal can 
completely shut itself up in its shell. 

The Chelonid&i or marine turtles, contain but few species, which 
are referred to three genera, — Caoxiana, Chelone , and Carctta. 
Their limbs are wholly modified into paddles, by means of which 
they can propel themselves with extraordinary rapidity through 
the water, but which are entirely unfit for locomotion on land, 
where the progress of these animals is as awkward as that of a 
seal. The toes are enclosed in a common skin, out of which only 
one or two claws project. The carapace is broad and much de- 
pressed, so that when the turtles are surprised on shore and turned 



Fig. 6. — -Hawkabill Turtle ( Caretta imbricata ). 

over on their hack, they cannot regain their natural position. 
Their capture forms a regular pursuit wherever they occur in any 
numbers. Comparatively few are caught in the open sea, others 
in stake nets, but the majority are intercepted at well-known 
periods and localities where they go ashore to deposit their eggs. 
These are very numerous, from 100 to 250 being produced by one 
female, and buried by her in the sand ; they are eagerly searched 
for and eaten. Some of the marine turtles are highly esteemed 
for the delicacy of their meat and of the gelatinous skinny parts of 
their neck and fins ; others yield oil, and others again the tortoise- 
shell of commerce. Probably the largest of these marine turtles is 
the Loggerhead ( Caouana ), which possesses fifteen vertebral and 
costal shields, and occurs in the Atlantic as well as in the Indian 



way into the market is obtained from the Atlantic species of this 
genus ; also tortoiseshell of an inferior quality is obtained from it. 
The Green Turtle (fig. 5), « are herbivorous, feeding 

which yields the mate- A OQ marine Algae only; 

rials for the celebrated t.W occur in the Tndo- 


sonp, belongs to. the 
genus Chelonia ; it is dis- 
tinguished from Gaouana 
by having thirteen ver- 
tebral and costal shields 
only, which are not im- 
bricate. These animals 


are herbivorous, feeding 
on marine Algae only; 
they occur in the Indo- 
Pacific and Atlantic; and, 
although several species 
have "been distinguished, 
they all may possibly be 
referable to one only. 
The turtle imported into 
Europe comes chiefly 




Fig. 8. — Upper View of the Turtle of the Euphrates ( Trionyx euphratica). 
from the "West Indies. Instances are recorded of the flesh of this 
species having acquired poisonous qualities. The Hawksbill Turtle, 
Garetta (fig. 6), so named from its rather elongate and compressed 


Fig. 9. — Lower View of Trionyx euphratica. 
the cruel expedient is resorted to of suspending the turtle over fire 
till heat makes the shields start from the bony part of the cara- 
pace, after which the creature is permitted to escape to the water. 
There is no doubt that turtles thus allowed to escape to the water 
after such an operation may survive ; but it is very improbable that 
the epidermal shields are ever sufficiently regenerated to be fit for 
use. At Celebes, whence the finest tortoiseshell is exported to 
China, the natives kill the turtle by blows on the head, and immerse 
the shell in boiling water to detach the plates ; dry heat is only 
resorted to by the unskilful. The natives eat the flesh of this 
turtle, but it is unpalatable to Europeans ; the eggs, however, are 
regarded as equal to those of the other turtles. 

Of the family Chelydidse the most remarkable type is the 
Matamata, Ghelys fimbriata, a native of the Guianas and northern 
Brazil (fig. 7). In its strongly depressed and flat head, long tube- 
like snout, weak jaws, minute eyes, skinny tentacles, it bears a 
striking similarity to the Surinam toad, Piya americana, which 
inhabits the same countries. The neck is very broad and depressed, 
and fringed with foliated tentacles, floating in the water like some 
' vegetable growth, whilst the rough bossed carapace resembles a 
stone, — an appearance which evidently is of as great use to this 
creature in escaping the observation of its enemies as in alluring to 
it unsuspicious animals on which it feeds. 

The family of Carettochelydidm contains a single genus, Caretto- 
cheZys, quite recently discovered in the Ely river, New Guinea, and 
exhibiting a remarkable combination of characters. Its limbs are 
formed very much like those of the marine turtles, whilst the 
shell lacks epidermic scutes, as in the Trionychidee. 

In the freshwater turtles, or TrionycMdae (figs. 8 and 9), the cara- 
pace is reduced to a flat disk, which is covered with soft skin. The 
neck and limbs can he lodged under the broad skinny borders of 
the carapace ; also the plastron is very imperfectly ossified, and some- 
times dilated into large flexible lobes which may cover the limbs. 
The latter are much flattened and broadly webbed, and only the 
three inner toes armed with claws. The jaws are concealed under 
broad, fleshy lips, the nose projecting like a short proboscis. These 
turtles are carnivorous, and very ferocious ; when they want to bite 
or seize their prey they project their neck and head with lightning 
rapidity. They are well known on the upper Nile, Euphrates, 
Ganges, Yangtse-kiaug, and Mississippi, and, indeed, distributed 
over all the large fresh waters of the geographical regions to which 
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TORTOISESHELL The tortoise -hell of commerce 
consists of tlio epidermic pUtc^ of the hawksbill turtle, 
Cateita ihihucita. The platen of the hack or eaiapaee, 
technically called the head, aie 13 m number, 5 occupying 
the centie, flanked by 4 on each side These overlap each 
other to the extent of one-third of their whole size, and 
hence they attain a laige >'ize, reaching in the largest to 5 
inches by 13 inches, and weighing as much as 9 ounces. 
The carapace has al-o 24 marginal pieces, called hoofs or 
claws, forming a seriated edge round it ; but these, with 
the plates of the plastron, or belly, are of inferior value. 
The plates of tortoiseshell consist of horny matter, but 
they are harder, more brittle, and less fibrous than culinary 
horn. Their value depends on the rich mottled colours 
they display — a warm translucent yellow, clashed and 
spotted with rich brown tints — and on the high polish 
they take and retain. The finest tortoiseshell is obtained 
from the Eastern Archipelago, particularly from the east 
coast of Celebes to New Guinea , but the creature i& found 
and tortoiseshell obtained from all tropical coasts, large 
supplies coming from the West Indian Islands and Brazil. 

Tortoiseshell is worked precisely as horn; but, owing to the 
high value of the material, care is taken to pi event any waste in 
its woiking The plates, as separated by heat from the bony 
skeleton, are keeled, curved, and irregular m form. They are first 
flattened by heat and pressure, anu superficial inequalities are 
rasjted away. Bern" harder and more buttle than ham, tortoise- 
shell requires careful treatment m moulding it into any form, and 
as high heat tends to darken and obscure the material it is treated 
at as low a heat as practicable For many purposes it is neccssaiy 
to increase the thickness or to add to the superficial size of tortoise- 
shell, and this is readily done by cartful cleaning and rasping of 
the suifacts to be united, softening the plates m boiling water or 
sometimes by dry heat, and then pressing them tightly together 
by means ot heated pincers or a vice The heat softens anil 
liquefies a superficial film of the horny matenal, and that with the 
pressure effects a perfect union of the surfaces brought together 
Heat and piessure are also employed to mould the substance into 
boxes and the numerous artificial forms into which, it is made up 

Tortoiseshell has been a prized ornamental material fiom very 
early times It was one of the highly esteemed treasuies of the 
far East brought to ancient Rome by way of Egypt, and it was 
eagerly sought by wealthy Romans 'as a veneer for their rich 
furniture In modern times it is most characteristically used m 
the elaborate inlaying of cabinetwork known as buhl fmmtuie. 
It is also employed as a veneer foi small boxes and frames It is 
cut into combs, 'moulded into snuffboxes and other small boxes, 
formed into knife-handles, and worked up into many other similar 
minor articles The plates from certain other tortoises, known 
commercially as turtle-shell, possess a certain industrial value, but 
they are either opaque or soft and leathery, and cannot be mis- 
taken for tortoiseshell A close imitation of tortoiseshell can be 
made by staining translucent horn See Comb, vol. vi. p 178 

TORTOLA. See Yirgin Islands. 

TORTONA, a town, of Italy, in the province of Ales- 
sandria, on the right bank of the Scnvia, at the northern 
foot of the Apennines, 13 miles to the east of Alessandria, 
was formerly a place of strength until its fortifications 
were destroyed by the French after Marengo (1799); the 
ramparts are now turned into shady promenades The 
cathedral, erected by Philip II , is architecturally uninter- 
esting, but contains a remarkably fine Roman sarcophagus. 
Silk-weaving, tanning, and hat-making are the chief indus- 
tries ; and there is some trade in wine and gram. The 
population in 1881 was 9023 (commune 14,442). 

Dertona is spoken of by Strabo as one of the most important 
towns of laguna, and is alluded to by Pliny as a Roman colony 
In the Middle Ages it was zealously attached to the Guelphic 
cause, on which account it was twice laid waste by Frederick 
Barbarospa (m 1155 and 1163). 

TORTOSA, a fortified city of Spain, in the province of 
Tarragona, and 40' miles by rail to the south-west of that 
town, is. picturesquely situated on the left bank, of the 
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Ebro (here dossed by a bridge of boats), 22 miles above 
its mouth It is for the most part an old walled town, 
with narrow, crooked, and ill-paved streets , the houses 
are lofty, and massively built of gi unite The slope on 
which it stands is crow ned with an old ruined castle, com- 
manding a splendid view The cathedral is a conspicuous 
building near the river , it occupies the site of a mosque 
built in 914 by *Abd al-Bahman , the present structure, 
which dates from 1347, has its Gothic character disguised 
by a classical facade with Ionic pillars and much tasteless 
modernization. The stalls in the choir, carved by Cristo- 
bal de Salamanca m 158S-93, and the sculpture of the 
pulpits, as well as the ironwork of the choir-railing and 
some of the preeious marbles with which the chapels are 
adorned, deseive notice None of the other public build- 
ings, which include an episcopal palace, a town-hall, and 
numerous churches, require special mention The manu- 
factures of Tortosa include paper, hats, leather, porcelain, 
majolica, soap, and spmts. There is an important fishery 
m the river, and an active trade is carried on through the 
harbour, which is accessible to vessels of 100 tons burden, 
corn, wme, oil, wool, silk, fruits, and liquorice (a specialty 
of the district) being among the leading articles of export. 
Near Toitosa are rich quarries of marble and alabaster, 
and the whole surrounding country is very fertile and 
beautiful The population within the municipal boundaries 
in 1S78 was 24,057 

Tortosa, the Da tosa of Strabo and the Cdloma Julia Augusta 
Dctlosa of numeious coins, was a city of the Ilereaones in Hispania 
Tarraconcnsis. Under the Moors it became a place of gi eat import- 
ance as the key of the Ebro valley It was taken by Louis the 
Pious m Sll (alter an unsuccessful siege two years before), but was 
soon reeaptimd Having become a haunt of pirates, and exceed- 
ingly injurious to Italian commerce, it was made the object of a 
crusade proclaimed by Pope Bugemus III in 1148, and w as accord- 
ingly captured by Raymond Berengar, assisted by Templars, Pisans, 
and Genoese Tortosa fell into the hands of the duke of Orleans 
in 170S, and was again snnendered m the War of Independence m 
1311 to the French under Suchet, who held it till 1814 

TORTURE. It is proposed to treat in this place not 
so much the innumerable modes of inflicting pain which 
have been from time to time devised by the perverted 
ingenuity of man as the subject of legal torture as it 
existed m the civilized nations of antiquity and of modern 
Europe, that is to say, torture inflicted, with more or less 
appearance of legality by a responsible executive or judi- 
cial authority From this point of view torture was 
always inflicted for one of two purposes — (1) as a means of 
eliciting evidence from a witness or from an accused person 
either before or after condemnation, (2) as a part of the 
punishment. Torture, as a part of the punishment, may be 
regarded as including every kind of bodily or mental pain 
beyond what is necessary for the safe custody of the 
offender (with or without enforced labour) or the destruc- 
tion of his life, — m the language of Bentham, an afflictive as 
opposed to a simple punishment Thus the unnecessary 
sufferings endured m English prisons before the reforms 
of Howard (see Howard and Prison Discipline) and the 
drawing and quartering m the old executions for treason 
fall without any straining of terms under the category of 
torture The whole subject is now one of only historical 
interest as far as Europe is concerned It was, however, 
up to a comparatively recent date an integral part of 
the law of most countries (to which England, Aragon, 
and Sweden 1 formed honourable exceptions), as much a 
commonplace of law as trial by jury m England. One 
reason for its long continuance was no doubt the?- view 
taken m an age of judicial perjury 2 that truth was only to 
be attained by violent means, if not by torture then by 
ordeal or trial by battle. Speaking generally, torture may 

1 But even in these countries, Whatever the law was, torture certainly 
existed m fact. 2 Hallam, Middle Ages , vol 1 . p. 282 
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be said to have succeeded the ordeal and trial by battle 
(compare Ordeal) Where these are found m full vigour, 
as m the capitularies of Charlemagne, them is no piovision 
for toiture It was no doubt accepted reluctantly, but 
tolerated m the absence of any better means of eliciting 
truth, especially m cases of great gravity, on the illogical 
assumption that extract dmary offences must be met by 
extraordinary remedies 

The opinions of the best authorities have been in theoiy 
almost unanimously against the use of torture, even m a 
system where it was as completely established as it was m 
Roman law “ Tormenta,” says Cicero, 1 in woi ds which it 
is almost impossible to translate satisfactorily, “ gubernat 
dolor, regit queesitor, flectit libido, corrumpit spes, mfirmat 
metus, nt m tot rerum angustus nihil ventati loci relxnqua- 
tur ” Seneca says bitterly, “ it forces even the innocent to 
lie ” St Augustine 2 recognizes the fallacy of torture “ If,” 
says he, “ the accused be innocent, he will undergo for an 
uncertain crime a certain punishment, and that not for 
having committed a crime, but because it is unknown 
whether he committed it ” At the same time he regards it 
as excused by its necessity. The words of Ulpian, m the 
Digest of Justinian, 3 are no less impressive <c The torture 
(i qua&stio ) is not to he regarded as wholly deserving or 
wholly undeserving of confidence , indeed, it is untrust- 
worthy, perilous, and deceptive For most men, by patience 
or the severity of the torture, come so to despise the torture 
that the truth cannot he elicited from them , others are so 
impatient that they will lie m any diiection rather than 
suffer the torture ; so it happens that they depose to con- 
tradictions and accuse not only themselves but others ” 
Montaigne’s 4 * view of torture as a part of the jranishment 
is a most just one * — “ All that exceeds a simple death 
appears to me absolute cruelty , neither can our justice 
expect that he whom the fear of being executed by being 
beheaded or hanged will not restrain should be any more 
awed by the imagination of a languishing fire, burning 
pincers, or the wheel ” Montesquieu 6 speaks of torture in 
a most guarded manner, condemning it, but without giving 
reasons, and eulogizing England for doing without it. The 
system was condemned by Bayle and Voltaire with less 
reserve Among the Italians, Beccana, 0 Vern, 7 and Man- 
zoni 8 will be found to contain most that can be said on the 
subject. The influence of Beccaria in rendering the use 
of torture obsolete was undoubtedly greater tban that of 
any other legal reformer The great point that he makes 
is the unfair incidence of torture, as persons’ minds and 
bodies differ in strength Moreover, it is, says he, to con- 
found all relations to expect that a man should be both 
accuser and accused, „and that pain should be the test of 
truth, as though truth resided in the muscles and fibres 
of a wretch under torture The result of the torture is 
simply a matter of calculation. Given the force of the 
muscles and the sensibility of the nerves of an innocent 
person, it is required to find the degree of pain necessary 
to make him confess himself guilty of a given crime. 
Benthain’s 9 objection to torture is that the effect is exactly 
the reverse of the intention 11 Upon the face of it, and 
probably enough in the intention of the framers, the object 
of this institution was the protection of innocence; the 
protection of guilt and the aggravation of the pressure 
upon innocence was the real fruit of it ” The apologists 
of torture, even among jurists, are not numerous. In fact, 
theoretical objections to it are often urged by the authors 
of books of practice, as by Damhouder, Von Rosbach, Von 

1 Pro Sulla, c. 28. 2 Be Ckv Dei, bk. xix. c 6 

3 Big , xlvm 18, 23. 4 Essay lxv. (Cotton’s trans ) 

5 Psjor des Lois, bk. vi c 17 6 Bei Belittle delle Pene, c xvi 

7 Osservaziom sulla Tortwra 8 Stona della Colorma Infame 

9 Works, vol, vu. jp. .525. 
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Boden, and Voet It is woithy of note, however, as illus- 
trative of the feeling of the time, that even Bacon 10 com- 
pares expei iment m nature to tortuie m civil matters as 
the best mems of eliciting truth Muyart de Vouglans 11 
derives the origin of tortuie from the law of God Other 
apologists aie Simancas, bishop of Badajos, 12 Engel, 13 and 
m England Sir R Wiseman 14 

Greece . — The opinion of Aristotle was in favour of 
tortuie as a mode of pioof It is, he says, a kind of 
evidence, and appeals to cairy with it absolute credibility 
because a kind of constraint is applied It is classed as one 
of the “ artless persuasions ” (arrival 7r terras) 15 At Athens 
slaves, and probably at times lesident aliens, were tortured, 
but it was never applied to free citizens, 16 such application 
being foibidden by a psephism passed m the archonship 
of Scamandrms After the mutilation of the Hermse in 
415 n o a proposition was made, but not earned, that it 
should be applied to two senators named by an informer 
In this particular ease Andocides gave up all his slaves to 
be tortured 17 Toituie was sometimes inflicted m open 
court The raek was used as a punishment even for free 
citizens Antiphon was put to death by this means. 18 
The torture of Nicias by the Syracusans is alluded to by 
Thucydides 10 as an event likely to kap>pen, and it was only 
m ordei to avoid the possibility of inconvenient disclosures 
that he was put to death without torture Isocrates and 
Lysias refer to torture under the generic name of <rrpe- 
/SAcoo-ie. As might be expected, torture was frequently 
inflicted by the Greek despots, and both Zeno and Anax- 
archus are said to have been put to it by such irresponsible 
authorities At Sparta the despot Nabis was accustomed, 
as we learn fiom Polybius, 20 to put persons to death by an 
instrument of torture m the form of his wife Apega, a 
mode of torture no doubt resembling the Jungfernkuss once 
in use m Germany. 

Dome — The Roman system was the basis of all subse- 
quent European systems which recognized torture as apart 
of their procedure. The law of torture was said by Cicero 
to rest originally on custom {mores majorum ) There are 
frequent allusions to it m the classical writers 21 both of 
the republic and the empire The law, as it existed under 
the later empire, is contained mainly m the titles De 
Qusestionibus 22 of the Digest and the Code, 23 — the former 
consisting largely of opinions from the Sententise JReceptse of 
Paulus, 24 the latter being for the most part merely a re- 
petition of constitutions contained m the Theodosian. Code 25 
Both substantive law and procedure were dealt with by 
these texts of Roman law, the latter, however, not as fully 

10 Nov Qrg , bk i aph 98 In the Advancement of Learning, lot; 
iv. ch 4, Bacon collect*, many instances of constancy under tortuie 

11 Institute du Droit Grvmvnel , Pans, 1757 

12 Be Cathohcis Institutwmbus Liber , adprmcavendas et extirpandas 
llasreses admodum necessanus, Horae, 1575 

13 De Tortwra ex Fons CJinstiams non prosenbenda, Leipsic, 1733. 

14 Law of Laws, p 122, London, 1686. 

15 Rhet , i 15, 26 

16 Tlie opinion of Cicero {Be Partitionibus Oratorks, § 34), that it 
•was so applied at Athens and Rhodes, seems, as far as regards Athens, 
not to be justified by existing evidence 

17 See Grote, Jhst of Greece, vol vn p. 274 

18 See Diet, of Antig , s.v hdaa.i'os In the Pause of Aristophanes, 

v 617, there is a list of kinds of torture, and the wheel is alluded to 
in Lysistrata , v, 846. 19 vu. 86. 20 xui 7. 

31 An interesting one, lllustratmg the uselessness of torture m the 
face of courage and resolution, is the abortive result of the torture of 
a Spanish peasant in 25 ad on the charge of being the murderer of 
Lucius Piso (Tac , Ann., iv 45). A somewhat similar case, occurring 
m Sicily, is given by Valeuus Maximus, bk. m c. in The horrible 
torture of Epicharis, a freed woman, is described by Tacitus, Aim., 
xv. 57. In Pliny’s letter to Trajan {Epist , x 97), he mentions 
Jiavxng put to the tortuie two Christian deaconesses (ministras). 

22 Qusestio included the whole process of which torture was a part 
In the words of Cujacius, “qusestio est mterrogatio quee fit per 
tormenta, vel de reis, vel de testibus qui facto mtervenisse dicuntur 

23 Big., xlvm. 18 ; Cod., ix. 41. 24 y. 14, 15, 16. 25 nx. 35. 
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as in. mediaeval codes, a large discretion being left to the 
judges. Torture was used both, m cml and criminal trials, 
but in the former only upon slaves and freedmen or 
infamous persons — such as gladiators — and where the 
truth could not be otherwise elicited, as in cases affecting 
the inheritance (>es hereditarue) Its place m the case 
of free citizens was taken by the reference to the oatb 
of the party (see Oath). During the republic torture 
appears to have been confined to slaves in all cases, but 
with the empire (according to Dion Cassius under Tiberius) 
a free man became liable to it if accused of a crime, 
though not as a witness If a Christian, of however 
high a condition, he was subject to torture during the 
period between the edict of Diocletian in 303 and the 
edict of toleration of Gaienus m 311 This short period 
excepted, the liability of a free man depended upon two 
conditions, the nature of the accusation and the rank of 
the accused. On an accusation of treason every one, 
whatever his rank, was liable to torture, for m treason the 
condition of all was equal 1 The same was the case of 
those accused of sorcery (map), who were regarded as 
humam generis tnimici 2 A wife might be tortured (but 
only after her slaves had been put to the torture) if 
accused of poisoning her husband In accusations of 
crimes other than treason or sorcery, certain persons 
were protected by the dignity of their position or their 
tender age The mam exemptions were contained in a 
constitution of Diocletian and Maximum, and included 
soldiers, nobles of a particular rank, i.e , emmentisswii and 
perfectissimi, and their descendants to the third generation, 
and decuri&nes and their children to a limited extent — that 
is to say, they were subject to the tortnre of the phimbatse 
in certain cases, such as fraud on the revenue and extor- 
tion In addition to these, priests (but not clergy of a 
lower rank), children under fourteen, and pregnant women 
were exempt A free man could be tortured only where 
he had been inconsistent in his depositions No one was 
to be chained m prison before trial, nor could a prisoner be 
tortured while awaiting trial The rules as to the torture 
of slaves were numerous and precise. It was a maxim of 
Roman law that torture of slaves was the most efficacious 
means of obtaining truth. 3 They could be tortured either 
as accused or as witnesses, but against their masters only 
in accusations of treason, adultery, frauds on the revenue, 
coining, and similar offences (which were regarded as a 
species of treason), attempts by a husband or wife on the 
life of the other, and m cases where a master had bought 
a slave for the special reason that he should not give 
evidence against him. The privilege from accusations by 
the slave extended to the master’s father, mother, wife, or 
tutor, and also to a former master On the same principle 
a freedman could not be tortured against his patron. The 
privilege did not apply where the slave was joint property, 
and one of Ms masters had been murdered by the other, 
or where he was the property of a corporation, for m such 
a case he could be tortured m a charge against a member I 
of the corporation. Slaves belonging to the inheritance j 
could be tortured in actions concerning the inheritance. 
The adult slaves of a deceased person could be tortured 
where the deceased had been murdered. In a charge of 
adultery against a wife, her husband’s, her own, and her 
father’s slaves could be put to the torture A slave manu- 
mitted for the express purpose of escaping torture was 
regarded as still liable to it. Before putting a slave to 
torture without the consent of his master, security must 
be given to the master for his value. The master of a 
slave tortured on a false accusation could recover double 
his value from the accuser The undergoing of torture 
had at one time a serious effect upon the after-life of the 
1 Cod., ix. 8, 4. 2 Cod., ax 18, 7 3 Cod., a. 3, 8. 


| slave, for m the time of Gaius a slave who had been 
tortured could on manumission obtain no higher civil 
rights than those of a dedittcius 4 The rules of procedure 
| were conceived m a spirit of as much fairness as such rules 
i could be Some of the most important were these. The 
amount of torture -was at the discretion of the judge, but 
it was to be so applied as not to injure life or limb The 
examination was not to begin by torture , other proofs 
must be exhausted first The evidence 5 must have ad 
vaneed so far that nothing but the confession of the slave 
was wanting to complete it Those of weakest frame 
and tenderest age weie to be tortured first. Except m 
treason, the unsupported testimony of a single witness was 
not a sufficient ground for torture The voice and manner 

of the accused were to be carefully observed. A spon- 
taneous confession, or the evidence of a personal enemy, 
was to be received with caution Repetition of the torture 
could only be ordered m case of inconsistent depositions or 
denial in. the face of strong evidence There was no rule 
limiting the number of repetitions Leading questions 
were not to be asked. A judge -was not liable to an action 
for anything done during the course of the examination. 
An appeal from an order to torture was competent to the 
accused, except m the case of slaves, when an appeal could 
be made only by the master 6 The appellant was not to 
be tortured pending the appeal, but was to remain m 
prison. 7 The principal forms of torture in use were the 
equuleus, or rack (mentioned as far hack as Cicero), the 
plumbed#, or leaden balls, the wngul#, or barbed hooks, 
and the fidxculae, or cord compressing the arm Other 
allusions m the Digest and Code , m addition to those 
already cited, may be shortly noticed The testimony of a 
gladiator or infamous person (such as an accomplice) was 
not valid without torture 8 This was no doubt the origin 
of the mediseval maxims (which were, however, by no 
means universally recognized), — Vilitas personse est justa 
causa torquendi testem, and Tortura pmgatur mfctmia. 
Torture could not be inflicted during the forty days of 
Lent 9 Robbers and pirates might be tortured even on 
Easter Day, the Divine pardon being hoped for where the 
safety of society was thus assured 10 Capital punishment 
was not to be suffered until after conviction or confession 
under torture. 11 ’Withdrawal from prosecution ( abohtio ) 
was not to be allowed as a rule after the accused had 
uudergone the torture. 12 In charges of treason the accuser 
was liable to torture if he did not prove his case 13 The 
infliction of torture, not judicial, but at the same time 
countenanced bylaw, was at one time allowed to creditors. 
They were allowed to keep their debtors in private prisons, 
and most cruelly ill-use them, m order to extort payment. 14 
Under the empire private prisons were forbidden 15 In 
the time of Juvenal, if his sixth satire may be believed, the 
Roman ladies actually hired the public torturors to torture 
their domestic slaves. As a part of the punishment 
torture was m frequent use Crucifixion, mutilation, ex- 
posure to wild beasts m the arena, and other cruel modes 

4 Gams, i 13 

6 The evidence on which the accused might "be tortured was ex- 
pressed m Roman law by the terms argumentum and indicium. The 
latter term, as will he seen, afterwards became one of the most im- 
portant in the law of torture, hut the analysis of indicium is later 
than Roman law Indicium was not quite the same thing as semvplena 
probatio, though the terms appear to be occasionally used as synonyms. 
Indicium, was rather the foundation or cause of probatio, whether 
plena or semiplena. An indicium or a concurrence of indicia might, 
according to circumstances, constitute a plena or semiplena probatio 
The difference between the words may he illustrated by a passage from 
Justm, “Ad cujus rei probationem lmmittit indices,” xxxn. 2 

6 Dig , xLlx 1, 15 7 cod , vu. 62, 12. 

8 Dig , xxn. 8, 21, 2 9 Cod , in. 12, 6 

10 Cod., in 12, 10. 11 Cod , ix 47, 16 

12 Cod , ix 42, 3. 13 Cod , ix 8, 3 

14 See, for instance, Livy, vi. 36. 15 Cod., i 4, 23, ix. 5. 
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of destroying life were common, especially in the time 
of the persecution of the Christians under Nero 1 Cruci- 
fixion as a punishment was abolished by Constantine m 
315, in veneration of the memory of Him who was crucified 
for mankind. The punishment of mutilation was mode- 
rated by Justinian, who forbade amputation of both hands 
or feet or of any limb, and confined it m future to ampu- 
tation of one hand 2 Scourging was inflicted only on 
slaves , free men were exempt by the Lex Porcia and Lex 
Valeria, except m a few cases, such as that of adultery, 
the penalty for which was scourging and cutting off the 
nose. 3 On the other hand, where the interests of the 
church were concerned, the tendency was m favour of 
greatei severity Thus, by the Theodosian Code, a heretic 
was to be flogged with lead (contusns plumbo) before 
banishment, 4 and Justinian made liable to torture and 
exile any one insulting a bishop or priest m a church 5 
The Church — As far as it could the church adopted 
the Eoman law, with the important and characteristic 
difference (dating from the severe edicts of Theodosius the 
Great m 381) that heresy took the place of treason, it 
being regarded as a kind of treason against God (" { crimen 
lae&se majestatis divmse”) 6 The doctrine of confiscation 
for treason was so convenient and profitable that it was 
rapidly adopted by the church 7 As most instances m 
which torture was inflicted by ecclesiastical tribunals would 
be accusations of heresy or Judaism — a specially revolting 
form of heresy to mediaeval Christians — this theory practi- 
cally equalized all persons for the purpose of torture, m 
accordance with the doctrine that m treason all were 
equal The church generally secured the almost entire 
immunity of its clergy, at any late of the higher ranks, 
from torture by civil tribunals 8 In many instances 
councils of the church pronounced against torture, eg, m 
a synod at Kome in 384 9 Torture even of heietics seems 
to have been originally left to the ordinary tribunals. 
Thus a bull of Innocent IY, m 1252, directed the torture 
of heretics by the civil power, as being robbers and 
murderers of souls, and thieves of the sacraments of God 10 
The church also enjoined torture for usury. 11 A character- 
istic division of torture, accepted by the church but not 
generally acknowledged by lay authorities, was into 
spiritual and corpoial, the latter being simply the imposi- 
tion of the oath of purgation, the only form originally in 
use m the ecclesiastical courts The canon law contains 
little on the subject of torture, and that little of a com- 
paratively humane nature It laid down that it was no 
sm m the faithful to inflict torture, 12 but a priest might 
not do so with his own hands, 13 and charity was to be used 
m all punishments 14 No confession was to be extracted 
by torture 15 The principal ecclesiastical tribunal by which 
torture was inflicted in more recent times was of course the 

1 Tie wen-known lines of Jnvenal {Sat , l 155), 

! ‘ Tascla lucebis in ilia. 

Qua stantes ardent qui fixo gutture furnant,” 
will serve as an example of such punishments 

2 JtSTov , cxxxiv 13 8 Cod., ix 9, 37 4 xvi 53. 

5 JYov , cx xm 31 On the subject of torture m Roman lawrefei- 
ence may he made to Westphal, Die Torturer der Gnechen, Homer, 
wad Deutsehen, Leipsic, 1785, Wasserschleben, Historic/, Quaestionum 
per Tormenta apud Romanos , Berlin, 1836 

6 This term, which included blasphemy and cognate offences, is 
used both by ecclesiastical and secular jurists, eg, by Suarez de Paz 
and by Jonsse, Ticate de la Justice Crvmrmelle 

7 See an article by Mr Lea m The English Historical Remew , 
April 1887, “ Confiscation for Heresy in the Middle Ages ” 

8 See Escobar, Mor Theol. , tract vi c 2 They were to be 
tortured only by the clergy, where possible, and only on indicia of 
special gravity 

9 Lea, Superstition and^Foice, p. 419, 3d ed , Philadelphia, 1878. 

10 Leges et Constitutiones'contra Hsereticos, § 26 

11 Leek y, Rationalism m Europe, vol n p 34, n. 

12 Leer, ,* pt. li. 23, 4, 45 18 Beer , pt. i 86, 25. 

14 Beer , pt n 12, 2, 11 15 Beer , pt n 15, 6, 1 
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Inquisition (qv) The code of instructions issued by 
Torquemada m Spam in 1484 provided that an accused 
person might be put to the torture if semiplena probatio 
existed against the accused, — that is, so much evidence as 
to raise a grave and not merely a light presumption of 
guilt, often used for the evidence of one eye or eai witness 
of a fact If the accused confessed during torture, and 
afterwards confirmed the confession, he was punished as 
convicted, if he retracted, he was tortured again, or sub- 
jected to extraordinary punishment One or two inquis- 
itors, or a commissioner of the Holy Office, were hound to 
be present at every examination. Owing to the occurrence 
of certain cases of abuse of torture, a decree of Philip II 
was issued, iu 1558, forbidding the administration of 
torture without an order from the council But this decree 
does not appear to have been fully observed By the 
edict of the mquisitor-general Yaldes, m 1561, torture was 
to be left to the prudence and equity of the judges They 
must considez motives and circumstances before decreeing 
toiture, and must declare whether it is to be employed in, 
caput prop 7 mm, i e., to extort a confession, or in caput 
alienum,, i e , to incriminate an accomplice. The accused 
was not to be informed of the grounds of torture He 
was not to be questioned on a particular fact, but was to 
be allowed to say what he pleased. Torture was not to 
be decreed until the termination of the process, and after 
defence heard, and the decree was subject to appeal, but 
only m doubtful cases, to the Council of the Supreme It 
was also only m doubtful cases that the inquisitors were 
bound to consult the council, where the law was clear (and 
of this they were the judges) there need be no consultation, 
and no appeal was allowed. The judges, the registrar, and 
the executioners were the only persons allowed to be 
present at the torture They were to be careful that the 
jailer suggested nothing to the accused during the tor- 
ture On ratification twenty-four hours afterwards of a 
confession made under torture, the accused might be re- 
conciled, if the inquisitors believed him to be sincerely 
repentant. If convicted of bad faith, he might be relaxed, 
z e , delivered to the secular power to be burned. The 
inquisitors had a discretion to allow the accused to make 
the canonical purgation by oath instead of undergoing 
corporal torture, but the rule which allows this to be done 
at the same time discountenances it as fallacious It is 
remarkable that the rules do not allow much greater 
efficacy to torture. They speak of it almost m the terms 
of Homan law as dangerous and uncertain, and depending 
for its effects on physical strength. 16 Torture had ceased 
to be inflicted before the suppression of the Inquisition, 
and in 1816 a papal bull decreed that torture should cease, 
that proceedings should be public, and that the accuser 
should be confronted with the accused 17 It was st ill, 
however, customary for the fiscal, even iu the latest times, 
to end the requisition by demanding torture as a matter of 
form The rules m themselves were not so cruel as the con- 
struction put upon them by the inquisitors. Bor instance, 
by Torquemada’s instructions torture could not be repeated 
unless m case of retractation. This led to the subtlety of 
calling a renewed torture a continuation, and not a repe- 
tition 18 The rules of Torquemada and of Yaldes are those 
of the greatest historical importance, the latter forming 
the code of the Holy Office until its suppression, not only 

10 The rules -will be found in Llorente’s Hist of the Inquisition, ce 
VI , xxu 

17 A case of actual torture occurred in Spam m the case of Van 
Halen, m 1817, m spite of the papal bull In South America, as late 
as 1809, power to torture was conferred on inquisitors by the dean 
and chapter of Santiago See Francisco Moyen, or the Inquisition 
in South America, by B. V. Mackenna (transl by J W Duffy, 
1869), p 217. 

18 Prescott, Ferdmand and Isabella, vol. l. p 327. 
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in Spain, but m other count lies where the In 'pulsation wa^ 
established But several other cocks of procediue existed 
before the final peiheLon of the system by Valdes The 
earliest is perhaps tlm instructions for inquisitors (Direc- 
tonuM Inqms'toyuui) compiled a century eaiher than 
Torquemada by Nicholas Eymerico, grand inquisitor of 
Aragon about 136b 1 Rules of practice were aUo framed 
two centuries later by Sunaneas, whose position as an 
apologist ha» been already stated. The text-book of pro- 
cedure of the Italian Inquisition was the Sum Aise.ialt 2 
In the Netherlands, Trancis Van der Hekfc was appointed 
inquisitor -general m 1321, with authority to torture heretics 
without obscriina the ordinary forms of law, and without 
appeal 3 In 1 345 and 1530 instructions for the guidance 
of inquisitors were issued by Charles V. 4 The liability of 
a judge for exceeding the law was not always recognized 
by the Inquisition to the same extent as by the lay 
tribunals Llorente gives an instance of a warrant by an 
inquisitor to a licentiate ordering the torture of an accused 
person, and protesting that, in case of death or fracture of 
limbs, the fact is not to be imputed to the licentiate 5 

Thus far of the law. In practice all the ingenuity of 
cruelty was exercised to find new modes of torment G 
These cruelties led at times to remonstrance fiorn the civil 
power. One example is the edict of Philip II just 
mentioned Another and an earlier one is an ordonnance 
of Philip the Fair, in 1302, bidding the Inquisition confine 
itself within the limits of the law 7 At Venice the senate 
decreed that three senators should, be present as inquisitors. 
Further details of the varieties of torture will be found, by 
those curious in such, matters, in the works of Llorente, 
Herculano (History of the Inquisition in Portugal ), Motley, 
Garrido and Cayley, and Pieart, to which may be added 
works giving accounts of the sufferings of individuals 
under the Inquisition, such as the narrative of the suffer- 
ings of Wdham Lithgow at Malaga in 1622 and of Van 
Halen m 1S17, and (m the Spanish and Portuguese 
colonies) the cases of Francisco Moyen m Chili, and of 
Dellon at Goa in 1673 s Mental torture may be exempli- 
fied by Excommunication (q.v.), and by the secrecy and 
uncertainty of the proceedings of the inquisitors. 

As the practice of torture, both by the civil and 
ecclesiastical power, became more systematized, it grew to 
be the subject of casuistical inquiry by churchmen, to an 
extent far exceeding the scauty discussion of the question 
in the text of the canon law. It will be sufficient here to 
cite as an example the treatment of it by Liguori, who 
incorporates the opinions of many of the Spanish casuists. 
On the whole, his views appear to be more humane thaa the 
prevailing practice. The object of torture he defines very 
neatly as bring to turn s&mplena into plena probatto. For 
this proper indicia are necessary. He then proceeds 
to decide certain questions which had arisen, the most 
interesting of which deal with the nature of the sin of 
which the accused and the j'udge are guilty in particular 
instances A judge s ms gravely if he does not attempt all 

1 An edition was published at Rome m 1558, and a compendium 
at Lisbon in 1762, and by Marchena at Montpellier in 1821 

2 The only edition, which, the writer has seen is dated Genoa and 
Perugia, 1653. 

3 Motley, Dutch Republic, vol i p 528 

4 Id., p 329 5 Llorente, c ativ 

B Am ong others were the gradual pouring of water drop by drop on 
a particular spot of the body, the tarmento de toca, or pouring of 
water into a gauze bag in the throat, which gradually forced the gauze 
into the stomach, and the pendola, or swinging pendulum, so graphi- 
cally described in one of Edgar Poe’s tales 

7 Ordomumces des Jtois, vol l p 346 

8 Tbe history of Delion’s narrative of his experiences in the prison 
of the Inquisition is remailcable It was translated into English in 
1688 by the Eev R Wharton, a chaplain, of Archbishop Saneroft, 
but was refused a licence, as being contrary to the lung’s religion, and 
the publisher was imprisoned. 


milder means of discovering truth, before resorting to tor- 
ture He sms m a criminal cause, or in one of notable 
infamy, if be binds the aeeu-ed by oath to tell the truth 
li-foie there is pi oof against him It is tbe same if with- 
out oath lie uses threats, terror, or exhibition of torments 
to confound the witness 0 If any one, to avoid grave 
torments, charges himself with a capital crime, he does not 
sin mortally 10 It was a doubtful question whether he 
sinned ara\ ely m such a case 

England — It is the boast of the common law of 
England that it never recognized tortuie as legal One, 
perhaps the chief, leason for this position taken by the law 
i- the difference of the nature of the piocedure m criminal 
cases from that m general use m Continental countries. 
To use words more familiar m foreign jurisprudence, the 
English system is accusatorial as distinguished from 
mqtdsitoi ml. The common law of England has always 
shown itself averse to the inquisitorial system, and so (at 
least m theory) to the torture which may be regaided as 
an outcome of the system whose one end was to obtain a 
confession from the accused. The tendency of the small 
amouut of statute law bearing on the subject is m tbe 
same direction It was provided by Magna Charta, § 29, 

*« that no free man should be destroyed m any 

way unless by legal judgment of his equals or by the law 
of the land.” On this Sir E Coke comments, ‘'No man 
destroyed, &c., that is, forejudged of life or limb, dis- 
inherited, or put to torture or death ” n The Act of 27 
Hen VIII. c. 4 enacted that, owing to the frequent escape 
of pirates in. trials by the civil law, Ci the nature whereof 
is that before any judgment of death can be given against 
the offenders they must plainly confess their offence (which 
they will never do without torture or pains),” such persons 
should be tried by jury before commissioners under the 
Great Seal. Finally, the Bill of Bights provided that cruel 
and unusual punishments ought not to be inflicted. The 
opinions of the judges have been invariably against torture 
in theory, however much some of them may have been led 
to countenance it m practice The strongest authority is 
the resolution of the judges iu Felton’s case (1628), {< that 
he ought not by the law to be tortured by the rack, for no 
such punis hm ent is known or allowed by onr law ” 12 In 
accordance witb this are the opinions of Sir John 
Fortescue, 13 Sir Thomas Smith, 14 and Sir E. Coke. The 
latter says, — “ As there is no law to warrant tortures m 
this laud, nor can they be j ustified by any prescription, 
being so lately brought in ” 15 In spite of all this torture 
m criminal proceedings was inflicted in England with more 
or less frequency for some centuries, both as a means of 
obtaining evidence and as a part of the punishment. But 
it should be remarked that torture of tbe former kind was 
invariably ordered by the crown or council, or by some 
tribunal of extraordinary authority, such as the Star 
Chamber, not professing to be bound by the rules of the 
common law. In only two instances was a warrant to 
torture issued to a common law judge 16 

A licence to torture is found as early as the Pipe Boll 
of 34 Hen II 17 The Templars (see Templars) were 
tortured m 1310 by royal warrant addressed to the mayor 

9 Theol Mor , bk ix § 202 10 § 274 11 2 Inst , 485 

is 3 Slate Trials, 371. 13 De Laudibus legmn Anghee, c. 22 

14 Commo nwealth of England, bk n c 27 It is curious that Sir 
T Smith, with all his hatred of tortuie, was directed by a warrant 
under the queen’s seal alone (not through the council) to toiture the 
duke of Norfolk’s servants in 1571 In a letter to Loid Burghley he 
pleaded for exemption from so thankless a task 

15 3 Inst , 35 Nevertheless, in the trial of Lords Essex and South- 
ampton, Coke is found extolling the queen’s mercy for not racking or 
torturing the accused, 1 State Inals, 1338 

16 Jardme, Reading on the Use of Tortwre vn the Orvtmnal Daw of 
England (1837), p 52 

17 Pike, Hist, of Crime m England, vol. i p 427. 
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and sheriffs of London. 1 In this case it is recorded that 
torture was unknown m England, and that no torturer was 
to be found m the realm 2 A commission was issued con- 
cerning the tortures at Newgate in 1334 3 The rack in 
the Tower is said to have been introduced by the duke of 
Exeter m the reign of Henry VI , and to have been thence 
called “ the duke of Exeter’s daughter. ” 4 In this reign 
torture seems to have taken its place as a part of what may 
be called extraordinary criminal procedure, claimed, and 
it may be said tacitly recognized, as exercisable by virtue 
of the prerogative, and continued m use down to 1640 5 
The infliction of torture gradually became more common 
under the Tudor monarchs Under Henry VIII it appears 
to have been m frequent use. Only two cases are recorded 
under Edward VI , and eight under Mary 6 The reign of 
Elizabeth was its culminating point In the words of 
Hallam, “the rack seldom stood idle in the Tower for all 
the latter part of Elizabeth’s reign” 7 The varieties of 
torture used at this period are fully described by Dr 
Lingard, 8 and consisted of the rack, the scavenger’s 
daughter, 9 the iron gauntlets or bilboes, and the cell 
called “ Little Ease ” The registers of the council during 
the Tudor and early Stuart reigns are full of entries as to 
the use of torture, both for state and for ordinary offences 10 
Among notable prisoners put to the torture were Anne 
Ascue, the Jesuit Campion, Guy Eawkes, 11 and Peacham 
(who was examined by Bacon “ before torture, m torture, 
and after torture ”) 12 The prevalence of torture m 
Elizabeth’s reign led to the well-kno wu defence attributed 
to Lord Burghley, “ A declaration of the favourable dealing 
of Her Majesty’s commissioners appointed for the examin- 
ation of certain traitors, and of tortures unjustly reported 
to be done upon them for matter of religion,” 15 S3. 13 
The use of torture m England being always of an extra- 
ordinary and extra-j'udicial nature, it is comparatively 
certain that it could hardly have been applied with that 
observation of forms which existed m countries where it 
was regulated by law. There were no rules and no re- 
sponsibility beyond the will of the crown or council. This 
irresponsibility is urged by Selden 14 as a strong objection 
to the use of torture. 

So far of what may be called torture proper, to which 
the common law professed itself a stranger. There were, 
however, cases fully recognized by the common law which 
differed from torture only m name The peine forte et 
dure was a notable example of this If a prisoner stood 
mute of malice instead of pleading, he was condemned to 
the peine, that is, to be stretched upon his back and to 
have iron laid upon him as much as he could bear, and 
more, and so to continue, fed upon bad bread and stagnant 
water through alternate days until he pleaded or died 15 It 

1 Rymei, Fccdera, vol in 228, 232 

2 Hallam, Middle Ages , vol. m p. 232. 

3 Pike, vol i p 481 4 3 Inst , 34. 

e This is the date of the latest -warrant m Mr Jaidine’s woik 

6 It is to he noticed, as Mr Jardme observes, that all these are 
cases of an ordinary nature, and afford no ground for the assertions 
made by Strutt and Bishop Burnet that torture was used to heietics 
as heretics. 7 Const Hist , vol i. p 201 

8 Hist of England, voL vm , appendix, note v. 

9 These two were exactly opposite in principle The rack stretched 
the limbs of the suffeier , the scavenger’s daughter compressed him 
into a hall 

10 Fifty-five of these will he found iu the appendix to Mr Jardine’s 
work An ordinary robber of plate was threatened with torture m 
1567 — Fronde, Hist of England, vol vm p 386 

11 It is not certain whether he was racked, hut probably he was, 
in accordance with the king’s letter — “If he will not otherwise con- 
fess, the gentlest tortures aie to be first used to him, and so on, step 
by step, to the most severe, and so God speed the good woik ” 

12 Dalrymple, Memoirs and Letters of James I., p 58 ; MacanJay’s 
Essay on the Works of Bacon 

13 Lord Somers’s Tracts , vol i p 189 14 Table Talk, “Tuab” 

15 Stephen, Hist of the Criminal Law, vol i. p. 297. 


was abolished by 1 2 Geo III. c 20 7 and 8 Geo IV c. 28 

enacted that a plea of “ not guilty ” should be entered for 
a prisoner so standing mute A case of peme occurred 
as lately as 1726 At times tying the thumbs with whip- 
cord was used instead of the peine This was said to be a 
common practice at the Old Bailey up to the last century 16 
In trials for witchcraft the legal proceedings often partook 
of the nature of torture, as in the throwing of the reputed 
witch into a pond to see whether she would sink or swim, 
in drawing her blood, 17 and m thrusting pins into the body 
to try to find the insensible spot. Confessions, too, appear 
to have been often extorted by actual torture, and torture 
of an unusual nature, as the devil was supposed to protect 
his votaries from the effects of ordinary torture 

Torture as a part of the punishment existed in fact, if 
not m name, down to a very recent period Mutilation 
as a punishment appears m some of the pre-Conquest 
codes, such as those of Alfred, Athelstan, and Canute 
Bracton, who does not notice torture as a means of obtain- 
ing evidence, divides corporal punishment into that inflicted 
with and without torture 18 Later instances are the punish- 
ment of burning to death inflicted on heretics under the 
Six Articles (31 Hen VIII c 14) and other Acts, and on 
women for petit treason (abolished by 30 Geo III c 48), 
the mutilation inflicted for violence m a royal palace by 
33 Hen VIII c 12, the punishment for high treason, 
which existed nominally until 1870 (see Treason), the 
pillory (abolished by 7 Will IV and 1 Viet, c 23), the 
stocks, and the burning in. the hand for felony (abolished 
by 19 Geo III. c. 74) Corporal punishment now exists 
only in the case of juvenile offenders (see Summary 
Jurisdiction) and of robbeiy with violence (see Theit). 
It was abolished m the army by the Army Act, 1881 19 

Scotland — Torture was long a recognized pait of Scottish criminal 
procedure, and was acknowledged as such by many Acts and warrants 
of the Scottish parliament, and warrants of the crown and the pnvy 
council Some of the more important instances are the following 
In 1542 the foifeiture of John, Lord Glammis, was reduced by the 
parliament as having pioceeded on a confession extorted by threats 
of the “pynebankis ” In 1567 four persons weie ordered by the 
Pnvy Council to be tortured for complicity m Darnley’s murder 20 
In 1591 a commission issued to torture ceitam persons accused of 
witcheiaft 21 James VI , in. 1596, empowered the piovost and bailies 
of Edinburgh to try noters by torture The toiture was applied 
to Rhynd in 1600, on a charge of being privy to the Gowrie House 
conspiracy 22 Two Acts m 1649 dealt with torture one took the 
form of a warrant to examine witnesses against 'William Barton by 
any form of piobation, 28 the other of a warrant to a committee to 
inquire as to the use of toiture against persons suspected of witch- 
craft 24 In 1650 the parliament ordained the committee appointed 
foi the examination of prisoners to intimate to Colonel Sibhald 
that if his examination were not satisfactory the parliament would 
ordain him to be tortured The judges, in 1689, were empoivered 
by the estates to tortuie Chiesly of Dalrye, charged with the 
murder of the Lord President Lockhart, m ordei to discover ac- 
complices In the same yeai the use of torture without evidence 
or in ordinary cases was declared illegal m the Claim of Right 
The careful wording of this will he noticed it does not object to 
torture altogether, but reserves it for cases where a basis of 
evidence had already been laid, and for crimes of great gravity, 
thus admitting the dangerous principle, founded on Roman law, 
that the impoitance of the crime is a reason for departing from the 
ordinary rules of justice However great the crime, it is no more 
certain than m the case of a crime of less gravity that the person 
accused was the person who committed it A warrant issued m 
the same year to put to the torture certain persons accused of con- 
spiring against the Government, and also certain dragoons suspected 
of corresponding with Lord Dundee In 1690 an Act passed recit- 
ing the tortuie of William Cai stares, a minister, m 1683, and xe- 

1 16 Stephen, vol l p, 300 , Kelyng, Reports, p 27. 

17 The superstition was that any one diawmg a witch’s blood was 
free from her power This is alluded to m Henry VI , pt i act l 
sc 5, “Blood will I draw on thee , thou art a witch ” 

18 1045 19 44 Viet c. 9, § 7 

29 Register of the Privy Council, vol. i p 525 

21 Ibid , vol iv. p. 680 22 Ibid , vol. yi p 156 

23 c 333 24 c 370. 
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establishing his compete novas a witness 1 2 The last warrant appears f Conti junta t States — The principles of Boraan law were generally 
S ' S S 1C-S for SrS^riuan a-cJ-~ed of rap, and znuidcr. adopted Want of space unfortunately prevents a detailed e^mi- 
In irO^t'ntiR’t'ui J^LOt rnd^as 1 flreHv abolishe 1 Lv 7 Anne e 21, nation of the law of other countries ^ but that of Italy may fan ly 
f 5 Man? details oilL tortures' inflicted will Dc found iu | he tal en a, the type of a system which leached at its maturity a 
ritcii'n's *U/f/u't<d Tn>,lo and thr introduction to Maelaurm’s ; reitam revolting completeness of winch it is difficult to speak with. 

7 'other vaimne*— tl.e nature of some of j pathnee The law as it existed m Italy is contained m a long line 

tkm um onh {J e fiae~7d— wa, the rack, the pilmcwmkrs, the j of authentic, chiefly supplied by the school of Bologna, beginning 
hont - the ta-Jhi -law* tii 1 lane irnio, the narrow-hore, and, wuist j with the glossftui ts and coming down through the post-glossatOj cs, 
of all S' waking, or mutilul prevention of sleep 3 The ingenuity ; until the sjstem attained its per flection m the vast work of 
of toi turn w«* iin.i=clm a special degree on chuge* of witchcraft, ; Fanaaccius, written early in the 1/th century, where every pos- 
notahl* m tue i,iga of James VI , an expert both m witchcraft and , sihlc question that could arise is treated with elaborate minuteness 
Li tVarc The Act of 1019 alrcadv cited shows that the pun- J The wilting* of J mists weie supplemented by a large body of legis- 
- - — - ~ * trmnent of the dukea of * lative enactments in most of the Italian states, extending from the 


iplc Min nr d him 
LaUuerdale and Y 


torture a* a practice m charge* of i-ligiou* J constitutions of^ the empeior Frederick II down to^the last century. 


and political oflut’x* xeaelud it* Ue.crht “ The pnw council was j It is not until Bartolas (1314-1357) that the law begins to assume 
« Acmtd to extort conU^on, by tonore that n of j ^ comjloto farn^ ^ In to — ojabook^ 

Old; 
end 


lawvtrv and neci* bucking m the groans of each undaunted j of th he follows Roman law closely, but introduces some 

nthiLLt in hole that s-mi, u.xp,rhct avowal might lead to the . furthei ichncmcnts eg, though leading questions may not be 
.■> ’ 1 n f -H ip i a*kcd m the mam mquny they are admissible as subsidiary Tlieie 

Is a beginning of classification of indicia A very full discussion 
of the lav is contained m the work on piaetice of Hippolytus de 
Maiukis, 13 a junst of Bologna, notonous, on his own admission, as 
the m\ entoi of the toituie of keeping without sleep He defines 


nfice of other victims, n atlfj^t warrant the execution of the 
present ” k With «ueli example* before them m the law, it is 
scare* lv to he womb rul at that persons m positions of authonty, 
t-pceuflly tl'f nuhilitj, ct.TUt time* exceeded the Ha and inflicted 
tortnr, at tin ir own will and tor them own juirpo-c* There are 
several inAiiitx* in the i,gi*t,r of the prvvy eouncil or _suit* 
against nidi per* oi», t.g , against the tail of Oikncy, in 1G05, for 
putting a son of ten Put lick 13,1b nden in the hoots 

I, Ja, 1 1 sem* to have enjoyed a comparative immunity fiom 
torture It wn not i,e«>gmzed hj the common or statute law, and 
the c ols of its infliction do not appear to be numerous In 1566 
the president and council ol Munster, oi any three of them, were 
empowered to inflict torture, “m cases neee*sary, upon vehement 
presumption of anv great offence in any paity committed against 
the Querns Majesty” 3 In I5S3 Hurley, an Irish pnest, was 
tortured m Dublin, by “ toasting his feet against the fire with hot 
boots. 1 * ' * In the case of Myagh, in 15S1, the accused was brought 
over from Ireland by command of the lord deputy to be tortured 
m the Tower. 7 In 1615 one CTKennan was put to the rack in 
Dublin by virtue of the lord deputy's commission 8 * * In 1627 the 
loid dtsputv doubted whether he had authonty to pnt a pnest 
name 1 OTaUenaa to the rack An answer was returned by Lord 
Killultagh to the effect that “you ought to rack him if you saw 
ca-i'tf and hang him if you found reason ' 5 9 
Jit d,sh Cel tutao.id JDipendenncs — The infliction of torture many 
Bntiah colony or dependency has usually been regarded as contrary 
to law, and oi J,rt 1 only bj arbitrary authority It is true that m 
the mal of Su Thomas Pieton ra ISOo, for subjecting, while governor J 
of Trinidad, a woman named Lux»a Calderon to the torture of the 
picquet, 11 ’ one of the grounds of defence was that such torture was 
authorized by the Spanish law of the island, but the accused was 
convicted in spite of this defence and the final decision of the 
Court of King's Bench, m 1S12, decreeing a respite of the defendant’s 
recognizances till further order, was perhaps not so much an 
affirmation of the legality in the particular instance as the practical 
expression of a wish to spare an eminent public servant As_ to 
India, the second charge against Warren Hastings was extortion 
from the begums of Oude by means of the torture of their servants 12 
In the present Indian Penal Code and Evidence Aet there are pro- 
visions intended, as Sir James Stephen says, 13 to prevent the 
practice of torture by the police for the purpose of extracting con- 
fessions from poisons m their custody 14 Iu Ceylon torture, which 
had been allowed under the Dutch government, was expiessly 
abolished by royal proclamation in 1799 

United States. — One instance of the peine forte, et dure is known 
It was inflicted in 1692 on Giles Cory of Salem, who refused to 
plead when arraigned for witchcraft 15 The constitution of the 
United States provides, m the words of the Bill of Bights, that 
cruel and unusual punishments are not to be inflicted 16 This is 
repeated m the constitutions of most States The infliction of cruel 
and unusual punishment by the master or officer of an American 
vessel on the high seas, or within the maritime jurisdiction of the 
United States, is punishable with fine or imprisonment, or both 17 

1 The thumhscre-w with wlucli Carstares had been tortured was afterwards 
pi esentod to him as a remembrance by the Privy Council 

2 Persons subjected to more than usual toiture from the boot were said to be 
“ extremely booted ” 

3 This seems to have been used in one case in England Reeky, Rationalism 
in Em ope, vol i. p 12 2 

* Hallarn, Const Hist , v ol ill p 436 See Burnet, Hist of Own Time, vol i 
p 5S3, and ScorL.lsv, vol xxi p 516 

5 Fronde, Hist of England, vol vih p 38 <5 0 Ibid , vol xi p 263 

7 Jairtme, p 29 8 Cal State Papers (Insh senes, 1(315-1625), p 78 

s Jardme, p 54 

20 in the picquefc the suffeiei was supported only on the great toe (which rested 

on a sharp stake), and by a lope attached to one arm 

ii 30 State Trials, 449 

22 See the Repoifc of the Proceedings, vol i , and Macaulay’s Essay on Wanen 

Hastings JS Stephen, Indian Evidence Act, p 126 

14 §5 327-331 of Code , 55 25-27 of Act 

25 Bounei, Law Diet , s v '‘Peine Forte et Dme ” 

is Amendments. Art via 17 Revised Stat , § 5347. 


tlic question as ingviiitio %ci itcitis pci tonne ata et coidis doloiem, 
thus lecognmng the mental as well as the physical elements in 
toi ture It was to be used only m capital cases and. atrocious dimes 
The woiks of Fannaccms and of Julius Claius neaily a eentuiy 
later were of gieat authonty from the high official positions filled 
hv the writers Farmaecius was proem ator-general to Pope Paul Y , 
and his discussion of torture is one of the most complete of any 19 
It occupies 251 closely printed folio pages with double columns 
The length at which the subject is treated is one of the best proofs 
of the science to which it had been reduced The chief featuie of 
the woik is the minute and skilful analysis of indicia, fama, 
prxsumptio, and other technical terms Many definitions of indicium 
are suggested, the best perhaps being conjecturci ex pi obdbil ibus et non 
neccssanis ortcc, a quibus potest abesse 'centos sed non < lensvnnlitudo 
For every infliction of toiture a distinct indicium is required But 
this rule does not apply where it is inflicted for cU&eoveung 
accomplices or for diseovenng a crime other than that for which it 
vv as originally inflicted Torture may be ordered m all criminal 
cases, except small offences, and in certain civil cases, such as 
denial of a deposition, bankruptcy, usury, treasure trove, and fiscal 
cases. It may be inflicted on all persons, unless specially exempted 
(clergy, minors, &e ), and even those exempted may be tortured 
by command of the sovereign There are three kinds of torture, 
lens, gravis, and gramssvtna, the first and second corresponding to 
the ordinary torture of French writers, the last to the extraordinary 
The extraordinary or gravissima was as much as could possibly be 
borne without destroying life An immense variety of tortures is 
mentioned, the most usual being the tying of one hand only with 
the cord The judge could not begin with torture , it was only 
a subsidium It inflicted without due coarse of law, it was void 
as a ptroof The judge was liable to penalties if he tortured without 
proper indicia, if a privileged person, or if to the extent that death 
or permanent illness was the result An immense variety of tor- 
tures is mentioned, and the list tended to grow, for, as Farmac- 
cius says, judges continually invented new modes of torture to 
please themselves Numerous casuistical questions are treated at 
length Could a priest reveal an acknowledgment of an intended 
crime made to him in confession * What kinds of reports or how 
much hearsay evidence constituted fame ? How far was a con- 
fession allowed to be extorted by blandishments or false promises 
on the part of the judge 7 Were there thiee or five grades in. 
toiture ? Julius Claius of Alessandria was a member of the council 
of Philip II 20 To a great extent he follows Farmaecius He puts 
the questions foi the consideiation of the judge with great clear- 
ness They are — whether (1) a crime has been committed, (2) 
the charge is one in which torture is admissible, (S) the fact can 
be pioved otherwise, (4) the cume was seciet oi open, (5) the object 
of the toituie is to elicit confession of crime or discovery of 
accomplices. He admits the tiemendous pow r er given to a judge of 
torturing a witness should he suspect that the lattei knows the 
truth and is concealing it. An accuser may not be racked with 
the accused m order to test his smcenty The cleigy can be 
tortured only in charges of treason, poisoning, and violation of 
tombs On the great question whether there are thiee or five 
grades, he decides in favour of five, viz , threats, taking to the 
place of torment, stuppmg and binding, lifting on the lack, rack- 
ing Other Italian writers of less eminence have been referred to 
for the purposes of this article The burden of their writings is 
practically the same, but they have not attained the systematic 
peifeetion of Farmaecius. Citations from many of them are made 
by Manzoni (see below) Among others are Guido de Suzara, Pans 


is JPrachca Cnmmahs gum Avei otda nuncupatur, Venice, 1532. 

19 jptaxis et Tfieoitca Crmmahs,m u tit v aujest 36-51, Frankfort, 1622 

20 Ptacltca Cnmmahs Fmalis, Ljons, 1637 
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de Puteo, iEgidms Bosbius of Milan, Casonus of Yemee, Declaims, 
Folienus, and Tianqmllus Ambrosianus, whose woiks cover the 
period from the 13th to the end of the 17th century The law 
depended mainly on the writings of the jurists ao interpreters 
of custom At the same time m all or nearly all the Italian 
states the customaiy law was limited, supplemented, oi amended 
by legislation That a check by legislative authonty was neces- 
sary appears from the glimpses afforded by the writings of the 
jurists that the letter of the law was by no means always fol- 
lowed 1 The earliest legislation after the Koman law seems to 
be the constitutions of the emperor Fiedenek II fox Sicily pro- 
mulgated m 1231 

Several instances of the torture of eminent persons occur m 
Italian history Th e historical case of the gi eatest literary mtei est 
is that of the peisons accused of bringing the plague into Milan 
m 1630 by snieanng the walls of houses with poison An analysis 
of the case was undertaken by Yern 2 and Manzom, 8 and puts m a 
clear light some of the abuses to which the system led in fames 
of popular panic Convincing aiguments are urged by Manzom, 
after an exhaustive review of the authorities, to piove the ground- 
lessness of the charge on which two innocent peisons underwent 
the torture of the canape, or hempen cord (the effect of which was 
artial or complete dislocation of the wust), and afteiwaids suffeied 
eatli by bieakmg on the wheel The mam aiguments, slioitly 
stated, are these, all based upon the evidence as lecoided, and the 
law as laid down by jurists (1) The unsupported evidence of an 
accomplice was treated as an indicium in a case not one of those 
exceptional ones m which such an indicium was sufficient The 
evidence of two witnesses or a confession by the accused was neces- 
sary to establish a i emote indicium, such as lying (2) Hearsay 
evidence was received when pumaiy evidence was obtainable (3) 
The confession made under torture was not ratified afterwards 
(4) It was made m consequence of a promise of impunity (5) It 
was of an impossible crime 

Much general lnfoimation on the subject will "be found in the woiks of Mi Lea 
and Mr Lecky, ro which lefeience has all eady been made, in the Penny Cyclo- 
paedia, sv “Tortuie,” in Zedlei’s Unite) cal Lexicon, sv “Tortui,” and m 
Meyer’s Espi it des Institutions Judiciau es Foi England, Jardine’s w ork is the 
standard authonty Thhtj-six kinds of toiture are descubed m Mejei s Kon- 
tersattons-Lexilon, s i “Toitui ” Instruments of tortuie are still piesened in 
the Towei of London and m the museums of Munich, Ratishon, Nuremberg, The 
Hague, and other places Those at the Tower ai e the n on collai , the bilboes, the 
thnmbsuew, and the scavengers daughtei Theie is also a model of one of the 
forms of the lack (J Wf) 

TOEY. See Whig and Toey. 

TOTEMISM A totem is a class of material objects 
which, a savage regards with superstitions respect, believing 
that there exists between him and every member of the 
class an intimate and altogether special relation The 
name is derived from an Ojibway (Ohippeway) word which 
was first introduced into literature, so far as appears, by 
J Long, an Indian interpreter of last century, who spelt 
it totam 4 The connexion between a man and his totem 
is mutually beneficent . the totem protects the man, and 
the man shows his respect for the totem m various ways, 
by not killing it if it be an animal, and not cutting or 
gathering it if it be a plant As distinguished fiom a 
fetich, a totem is never an isolated individual, but always 
a class of objects, generally a species of animals or of 
plants, more rarely a class of inanimate natural objects, 
very rarely a class of artificial objects 
Kinds of Considered m relation to men, totems are of at least 
totems, three kinds • — (1) the clan totem, common to a whole clan, 
and passing by inheritance from generation to generation ; 
(2) the sex totem, common either to all the males or to all 
the females of a tribe, to the exclusion in either case of 
the other sex, (3) the individual totem, belonging to a 
single individual and not passing to his descendants 
Other kinds of totems exist and will be noticed, but they 
may perhaps be regarded as varieties of the clan totem 
The latter is by far the most important of all , and where 
we speak of totems or totemism without qualification the 
reference is always to the clan totem. 

Clan The Clan Totem, — The clan totem is reverenced by a 
to tem body of men and women who call themselves by the name 

1 For instance, Pans de Puteo illustrates the extra-legal cruelties 
sometimes practised by asserting that he saw a jndge seize an accused 
by the hair of the head and dash his head against a pillar m order to 
extort: a confession 2 Osservaziom sulla Tortwra 

3 Stona della, Oolonna Infame 

4 Voyages and Travels of an Indian Interpreter, p 86, 1791. 
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of the totem, believe themselves to be of one blood, de- 
scendants of a common ancestor, and are bound together 
by common obligations to each other and by a common 
faith m the totem Totemism is thus both a religious and 
a social system In its religious aspect it consists of the 
relations of mutual respect and protection between a man 
and his totem , m its social aspect it consists of the rela- 
tions of the clansmen to each other and to men of other 
clans In the later history of totemism these two sides, 
the religious and the social, tend to part company, the 
social system sometimes survives the religious, and, on 
the other hand, religion sometimes bears traces of totemism 
m counhies where the social system based on totemism 
has disappeared We begin with the religious side. 

Totemism as a Religion, or the Relation between a Man Totem- 
and his Totem — The members of a totem clan call them- ism as a 
selves by the name of their totem, and commonly believe rell S l0n 
themselves to be actually descended from it 

Tims the Turtle clan of the Iroquois aie descended fiom a fat Descent 
tiutle, which, buidened by the weight of its shell m walking, con- from 
trued by gieat exeitions to throw r it off, and thereaftei gradually totem 
developed into a man 5 The Cray-Fish clan of the Choctaws weie 
ongmally ciay-fish and lived undei ground, coming up occasionally 
thiough the mud to the surface Once a party of Choctaws smoked 
them out, and, treating them kindly, taught them the Choctaw 
language, taught them to walk on two legs, made them cat off their 
toe nails and pluck the ban from their bodies, aftei which they 
adopted them into the tube But the rest of their kindred, the 
ciay-fish, are still living underground. 6 The Osages aie descended 
fiom a male snail and a female beaver The snau buist Ins shell, 
developed arms, feet, and legs, and became a fine tall man, after- 
waids he mained the beavei maid 7 Some of the clans of western 
Australia are descended fiom ducks, swans, and othei waterfowl. 8 
In Senegambia each family oi clan is descended fiom an animal 
(hippopotamus, scoipzon, &c ) with which it counts kindred 9 

Somewhat diffeient aie the myths in which a human ancestress 
is said to have given buth to an animal of the totem species 
Thus the Snake clan among the Moquis of Anzona are descended 
from a woman who gave birth to snakes 10 The Bakalai m western 
| equatonal Africa believe that tlieir women once gave birth to the 
totem animals , one woman brought forth a calf, others a crocodile, 
hippopotamus, monkey, boa, and wild pig 31 

Believing himself to be descended from, and therefore Respect 
akin to, his totem, the savage naturally treats it with respect, shown to 
If it is an animal he will not, as a rule, kill nor eat it In totem 
the Mount Gambler tube (South Australia) “a man does 
not kill or use as food any of the animals of the same sub- 
division with himself, excepting when hunger compels, and 
then they express sorrow for having to eat their wingong 
(fnends) or tumanang (their flesh) When using the last 
word they touch their breasts, to indicate the close relation- 
ship, meaning almost a part of themselves. 

To illustrate — One day one of the blacks killed a crow Thiee 
or fotn days afterwards a Booitwa (crow) named Dairy died He 
had been ailing for some days, but the lulling of his wingong 
hastened his death 13 The tubes about the Gulf of Caipentaua 
gieatly reverence their totems if any one were to kill the totem 
animal m presence of the man whose totem it was, the latter would 
say, “Wliat fox you kill that fellow ? that my father ! ” oi “ That 
brother belonging to me you have killed , why did yon do it 7 ” 13 
Sn George Grey says of the western Australian tubes that a man 
will never kill an animal of his Tcobong (totem) species if he finds 
it asleep, “indeed, he always kills it reluctantly, and never 
without affoiding it a chance to escape This arises from the 
family belief that some one individual of the species is then nearest 
fnend, to kill whom would be a great crime, aud to be carefully 
avoided ” 14 Amongst the Indians of British Columbia a man will 

6 Second Annual Report of the Bureau, of Ethnology, Washington, 

1883, p. 77 6 Oatlm, North American Indians, n p 128 

7 Schoolcraft, The American Indians, p. 95 sq , lewis and Clarke, 

Travels to the Source of the Missouri River, London, 1815, i p 12. 

8 Sir George Grey, Vocabulary of Dialects of S. W. Australia, 

9 Revue H Ethnographic, m p 396, v p 81 

10 Bourke, Snake Dance of the Moquis of Anzona, p, 177 
31 Du Chaillu, Explorations m Equatorial Africa, p 308 

12 Stewart in Fison and Howitt, Kamilai oi and Kurnai, p 169 
33 Jowr Anthrop Inst , xm p 300, 

14 Grey, Journals of Two Expeditions in North- West and Western 
Australia, n. p. 228 
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nrvcr kill his totem animal , if lie sees another do it, he mil hide 
fare for shame, and afterwards demand compensation for 
the act Whenever one of these Indians exhibits his totem 
had 'e {as by painting it on his forehead), all persons of the same 
totem are bound to do honour to it by casting property before it. 1 
Tlie Damaxas in South Africa aie divided into totem clans, called 
“ eandas”, and according to the clan to which they belong they 
refuse to partake, e (j t of an o\ marked with black, white, or red 
spot-i, or of a sheep xuthottt horns, or of draught oven Some of 
them mil not even touch vessels m which such food has been 
eouked, and avoid even the smoke of the fire which has been used 
to cook it 2 The negroes of Senegambia do not eat their totems 5 
The ilundas (or Mundaiis) and Oraons m Bengal, who are divided 
into evogamons totem clans, will not kill or eat the totem animals 
winch give their names to the elans 4 A remarkable feature of 
some of these Oraon totems is that they are not whole animals, hut 
arts of animals, as the head of a tortoise, the stomach of a pig 
u such eases (which are not confined to Bengal) it is of course 
not the whole animal, but only the special part, that the clans- 
men are forbidden to eat Such totems may be distinguished as 
Split sfid totems. The Jagannatlu Kumhar m Bengal abstain from 
totems, killing or injuring the totems of tlieir respective clans, and they 
bow to their totems when they meet them 5 
Plant When the totem is a plant the rules are such as these 
totems. A native of western Australia, whose totem is a vegetable, 
“ may not gather it under certain circumstances and at a 
particular period of the year ” & An Oraon clan, whose 
totem is the kujrar tree, will not eat the oil of that tree, 
nor sit m its shade 7 The Red Maize clan of the Omahas 
will not eat red maize. Those of the people of Ambon 
and Uliase who are descended from trees may not use 
these trees for firewood 

Totem The rules not to kill or eat the totem are not the only- 
taboos. taboos ; the clansmen are often forbidden to touch the 
totem or any part of it, sometimes even to look at it. 

Thus the Elk clan of the Omahas neither eat the flesh nor touch any 
part of the male elk 8 The Deer-Head claa of the Omahas may not 
touch the skm of any animal of the deer family, nor wear moccasins 
of deer skin, nor use "the fat of the deer for hair-oil ; but they may eat 
the flesh of deer 9 * Of the totem clans m Bengal it is said that they 
‘•are prohibited from killing, eating, cutting, burning, carrying, using, 
L>\, the totem. 19 The Beehuanas m South Africa, who have a well- 
developed totem system, may not eat nor clothe themselves in the 
skm of the totem animal 11 They even avoid, at least m some cases, 
to look at the totem. Thus to a man of the Bakuena (Bakwain) or 
Crocodile clan, it is “hateful and unlucky” to meet or gaze on a 
crocodile ; the Bight is thought to cause inflammation of the eyes 
Toteui Sometimes the totem animal is fed or even kept alive in captivity, 
kept m Among the mountaineers of Formosa each clan or village keeps its 
captivity. totem (serpent, leopard, Ac.) m a cage. 13 A Samoan clan whose 
totem was the eel used to present the first fruits of the taro planta- 
t ms to the eels 18 Amongst the Harrmyeri m South Australia men 
of the Snake clan sometimes catch snakes, pull out their teeth or 
sow up their mouths, and keep them as pets 14 In a Pigeon, clan 
of Samoa a pigeon was carefully kept and fed 15 Amongst the 
Kalang in Java, whose totem is the red dog, each family as a rule 
keeps one of these animals, winch they will on no account allow to 
he struck or ill-used by any one 16 

Totem The dead totem is mourned for and buried like a dead clansman 
buried In Samoa, if a man of the Owi totem found a dead owl by the 
and road side, he would sit down and weep over it and heat his forehead 
mourned with stones till the blood flowed. The bird would then he wrapped 
up and buried with as much ceremony as if it had been a human 
being “ Tins, however, was not the death of the god. He was 
supposed to be yet alive, and incarnate in all the owls m existence ” 17 
The generalization here implied is characteristic of totemism , it is 
not merely an individual but the species that is reverenced The 
Vamka m eastern Africa look on the hyaena as one of their 

1 It C Jlayne, British Columbia, p 258. 

2 C, J. Anderson, LaleNgami, 222 sq. 3 Jlev d'Elhn , m 396 

4 Dalton m Trans . Ethnolog. Soc , new series, vi p 36 , Id , 
Ethiol of Bengal, pp 189, 254, As Quart Ren , July 1886, p 76 

5 As Quart Rev, July 1886, p 79 8 Grey, Journals, n 228 sq 

7 Dalton, Ethn. of Bengal, 254, Id , Trans. Ethnol Soc , vi 36 

3 E James, Expedition from Pittsburgh to the Rocky Mountains, 

n p 47 , Third Rep. Bur Ethnol , p 225 
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14 Native Tribes of S Australia, p. 68 15 Turner, op, at., p. 64 
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ancestors, and the death of an hyaena is mourned by the whole 
people, the mourning for a chief is said to he as nothing compared 
to the mourning for an hyrena. 18 A tribe of southern Aiabia used to 
bury a dead gazelle wheiever they found one, and the whole tribe 
mourned for it seven dajs 19 A Californian tribe which reveienced 
the buzzard held au aunual festival at which the chief ceremony was 
the killing of a buzzard without losing a drop of its blood It was 
then skinned, the feathers were pre&eived to make a sacred diess for 
the medicine-man, and the body was buried in holy ground amid 
the lamentations of the old women, who mourned as for the loss of 
a relative or fnend. 20 

As some totem clans avoid looking at their totem, so others are Totem 
careful not to speak of it by its proper name, but use descriptive not re- 
epithets instead The three totems of the Delawares — the wrnlf, ferredto 
turtle, and turkey — were referred to respectively as “round foot,” by name, 
“crawler,” and “not chewing,” the last leferrmgto the bird’s habit 
of swallowing its food , and the clans called themselves, not "Wolves, 

Turtles, and Tuikeys, but “ Round Feet,” “ Claviers,” and “Those 
who do not chew ” 21 The Bear clan of the Ottawas called them- 
selves not Bears bnt Big Feet 22 The object of these circumlocu- 
tions is probably to give no offence to the worshipful animal 

The penalties supposed to he incurred by acting disre- Conse- 
speetfully to the totem are various The Bakalai think Truces 
that if a man were to eat his totem the women of his ieg p e s ct; 
clan would miscarry and give birth to animals of the totem to totem 
kind, or die of an awful disease 23 The Elk clan among 
the Omahas believe that if any clansman were to touch 
any part of the male elk, or eat its flesh or the flesh of 
the male deer, he would break out in boils and white spots 
m different parts of the body 24 The Bed Maize subclan 
of the Omahas believe that, if they were to eat of the red 
maize, they would have running sores all round their 
mouth . 25 And in general the Omahas believe that to eat 
of the totem, even in ignorance, would cause sickness, not 
only to the eater, but also to his wife and children 26 
The worshippers of the Syrian goddess, whose creed was 
saturated with totemism, believed that if they ate a sprat 
or an anchovy their whole bodies would break out m ulcers, 
their legs would waste away, and their liver melt, or that 
their belly and legs would swell up 27 
The Samoans thought it death to injure or eat their 
totems The totem was supposed to take up his abode m 
the sinner’s body, and there to gender the very thing 
which he had eaten till it caused his death . 28 

Thus if a Turtle man ate of a turtle he grew very ill, and the Samoan 
voice of the turtle was heard in his inside saying, “ He ate me , mode of 
I am killing him.” 29 In such cases, however, the Samoans had a appeasing 
mode of appeasing the angry totem. The offender himself or one totem, 
of his clan was wrapped m leaves and laid in an unheated oven, 
as if he were about to be baked Thus if amongst the Cuttle-Fish 
clan a visitor had caught a cuttle-fish and cooked it, or if a Cuttle- 
Fish man had been present at the eating of a cuttle-fish, the Cuttle- 
Fish clan met and chose a man or woman who went through the 
pretence of being baked. Otherwise a cuttle-fish would grow m 
the stomach of some of the clan and he their death 30 

In Australia, also, the punishment for eating the totem Aus- 
appears to have been sickness or death 31 But it is not ^^j ai1 
merely the totem which is tabooed to the Australians, taboos, 
they have, besides, a very elaborate code of food prohibi- 
tions, which vary chiefly with age, being on the whole 
strictest and most extensive at puberty, and gradually 
relaxing with advancing years. Thus young men are for- 
bidden to eat the emu , if they ate it, it is thought that 
they would be afflicted with sores all over their bodies 32 

18 Charles Hew, Life, Wanderings, Ac, m Eastern Africa, p 122 

19 Robertson Smith, Kinship and Marriage vn Early Arabia, p 195 

20 Boscana, in Alfred Robinson’s Life in California, p 291 sq , 

Bancroft, Native Races of the Pacific States, m p 168. 

21 Biinton, The Lmape and their Legends, p 39 , Moigan, Anc Soc , 
p 171; Heckewelder, p 247 

32 See Acad , 27th Sept 1884, p 203 

23 Du Chaillu, Equat Afr , p 309 24 Third Rep , 225 

25 Ibid , 231 26 James, Exped to the Rocky Mountains, n p 50 

27 Plutarch, De Superst , 10 , Selden, Be Bis Syns, p 269 sq , 

Leipsic, 1668 28 Turner, Samoa, p. 17 sq 29 Ibid , p 50. 

30 Turner, Samoa, p 81 sq 31 J A I , xin p. 192. 

32 T. L Mitchell, Three Expeditions into the Interior of Eastern 
Australia , n. p. 341. 
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Totem The 1 elation between a man and his totem is one of 
will not mutual help and protection If the man respects and cares 
clansman f° r toten b he expects that the totem will do the same 
by him In Senegambia the totems, when they are 
dangerous animals, will not hurt their clansmen, e g , men 
of the Scorpion clan affirm that scorpions (of a very deadly 
kind) will run over their bodies without biting them 1 A 
Snake clan (Ophiogenes) in Asia Minor, believing that 
they were descended fiom snakes, and that snakes were 
their kinsmen, submitted to a practical test the claims of 
any man amongst them whom they suspected of being 
no true clansman They made a snake bite him; if he 
survived, he was a true clansman , if he died, he was not 2 
The Psylli, a Snake clan m Africa, had a similar test of 
kinship ; they exposed their new-born children to snakes, 
and if the snakes left them unharmed or only bit without 
killing them, the children were legitimate , otherwise they 
were bastards 3 In Senegambia, at the present day, a 
python is expected to visit every child of the Python clan 
within eight days after birth . 4 

Other totem clans regard a man who has been bitten by 
the totem, even though he survives, as disowned by the 
totem, and therefore they expel him from the clan 
Among the Crocodile clan of the Bechuanas, if a man has 
been bitten by a crocodile, or merely had water splashed 
over him by a crocodile’s tail, he is expelled the clan 5 
Totem But it is not enough that the totem should merely 
helP 3 abstain from injuring, he must positively benefit the men 
clansman. p Ut t k eir f ai tb. m him The Snake clan (Ophiogenes) 
of Asia Minor believed that if they were bitten by an 
adder they had only to put a snake to the wound and 
their totem would suck out the poison and soothe away 
the inflammation and the pam 0 Hence Omaha medicine- 
men, m curing the sick, imitate the action and voice of 
their (individual) totem 7 Members of the Serpent clan m 
Senegambia profess to heal by their touch persons who have 
been bitten by serpents 8 A similar profession was made 
in antiquity by Snake clans m Africa, Cyprus, and Italy 9 
Totem Again, the totem gives his clansmen important mforma- 
omens tion by means of omens In the Coast Murung tribe of 
Hew South Wales each man’s totem warned him of com- 
ing danger ; if his totem was a kangaroo, a kangaroo 
would warn him against his foes . 10 The Samoan totems 
gave omens to their clansmen Thus, if an owl flew 
before the Owl clan, as they marched to war, it was a 
signal to go on , but if it flew across their path, or back- 
wards, it was a sign to retreat . 11 Some kept a tame owl 
on purpose to give omens m war . 12 

When the conduct of the totem is not all that his 
clansmen could desire, they have various ways of putting 
pressure on him. 

Thus, in. harvest time, when th e birds eat the corn, the Small Bird 
clan of the Omahas take some corn which they chew and spit ovei 
the field This is thought to keep the birds fiom the crops 18 If 
worms infest the corn the Reptile clan of the Omahas catch some of 
them and ponnd them up with some grains of corn which, have been 
heated They make a soup of the mixture and eat it, believing that 
the corn will not be infested again, at least for that year. 14 During 
a fog the men of the Turtle subclan of the Omahas used to draw 

1 Revue cV Ethnographic, in. p 396 

2 Yarro m Priscian, x 32, vol i p 524, ed Keil For the snake 
descent of the clan, see Strabo, xm. 1, 14 , .Mian, N A , xu 39 

3 Yarro, loc cit , Phny, N H , vn. § 14 Pliny has got it wrong 
end on. He says that if the snakes did not leave the children they 
were bastards "We may safely correct his statement by Yairo’s. 

4 Revue d’ Ethnographie, m p 397 

8 Livingstone, South A fnca, p 255 6 Strabo, xm. 1, 14. 

7 James, Expedition to the Rocky Mountains , i. p 247. 

8 Revue d' Ethnographie, m p 396. 

9 Phny, JV H., xxvni 30. 10 J A I, xm 195 n, xvi 46. 

11 Turner, Samoa, 21, 24, 60. 12 Ibid, 25 sg 

13 Thvrd Report, p 238 sg The idea perhaps is that the birds 

eat m the persons of their clansmen, and give tangible evidence that 

they have eaten their fill. 14 Third Rep , 248. 
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the figure of a tuitle on the ground with its face to the south 
On the head, tail, middle of the back, and on each leg weie 
placed small pieces of a red bieech-cloth with some tobacco This 
was thought to make the fog disappear 15 

In order, apparently, to put himself more fully under Man 
the protection of the totem, the clansman is m the habit assimi * 
of assimilating himself to the totem by dressing m the skm 
or other part of the totem animal, arranging his hair and t 0 totem, 
mutilating his body so as to resemble the totem, and repre- 
senting it on bis body by cicatrices, tattooing, or paint 

Among the Thlmkets on solemn occasions, such as dances, 
memorial festivals, and burials, individuals often appear disguised 
m the full form of their totem animals ; and, as a rule, each clans- 
man cames at least an easily lecogmzable part of his totem with 
him 16 Amongst the Omahas, the smallei boys of the Black Shoulder 
(Buffalo) elan w eai two locks of hair m imitation of horns 17 The 
Small Bird clan of the Omahas “ leave a little ban m front, over 
the forehead, for a bill, and some at the back of the bead, for the 
bird’s tail, with much ovei each ear for the wings ” 18 The Turtle 
subclan of the Omahas “ cut off all the hair horn a hoy’s head, 
except six locks , two aie left on each side, one ovei the forehead, 
and one hanging down the back m imitation of the legs, head, and 
tail of a turtle ” 19 The piaetiee of knocking out the uppei front 
teeth at pubeity, which prevails m Austialia and elsewheie, is, or 
was once, piobably an imitation of the totem The Batoka in 
Afuca who adopt this practice say that they do so m ordei to bo 
like oxen, while those who letam their teeth aie like zebras 20 

The Haidas of Queen Chailotte Islands are universally tattooed, Tattoo- 
the design being m all cases the totem, executed in a conventional mg 
style. When several families of diffeient totems live togethei m 
the same laige house, a Haida chief will have all then totems 
tattooed on his peison 21 Tribes m South Ameuea are especially 
distinguished by their tattoo maiks, hut whether these are totem 
marks is not said 22 The Austialians do not tattoo but raise 
cicatuces , m some tubes these cicatuces aie ananged in patterns 
which serve as the tubal badges, consisting of lines, dots, cucles, 
semicncles, &c 23 According to one autlioiity, these Australian 
tribal badges aie sometimes representations of the totem 24 

Again, the totem is sometimes painted on the person of the clans- 
man This, as we have seen (p 468), is sometimes done by the 
Indians of British Columbia Among the Hurons (Wyandots) 
each clan has a distinctive mode of painting the face , and, at least 
m the case of the chiefs at installation, this painting represents 
the totem 25 Among the Moquis the representatives of the clans at 
foot-iaces, dances, &c , have each a conventional representation of 
his totem blazoned on breast or back 26 

The clansman also affixes bis totem mark as a signature 
to treaties and other documents , 27 and paints or carves it 
on bis weapons, but, canoe, &c. 

The identification of a man with bis totem appears 
further to have been the object of various ceremonies 
observed at birth, marriage, death, and on other occasions. 

Birth Ceremonies. — On the fifth day after birth a child Birth 
of the Deer-Head clan of the Omahas is painted with led cere - 
spots on its back, m imitation of a fawn, and red stripes mome8 * 
are painted on the child’s arms and chest. All the Deer- 
Head men present at the ceremony make red spots on their 
chests 28 When a South Slavonian woman has given birth 
to a child, an old woman runs out of the house and calls 
out, “ A she-wolf has littered a he- wolf,” and the child is 
drawn through a wolfskin, as if to simulate actual birth 
from a wolf Furthei, a piece of the eye and heart of a 

15 Third Report, 240 

16 Holmbeig in Acta Soc Scient Fennicse, iv 293 sq , 328 , Petroff, 

Report on Population , Industries, and Resources of Alaska, p 166 

17 Third Rep , 229 18 Ibid , 238. 19 Ibid , 240. 

20 Livingstone, South Aft ica, p 532 

21 Geolog Swrv. of Canada, Rep for 1878-79, pp 108b, 135b , 
Smithsonian Contrib to Knowl , vol xxi Ho 267, p 3 sq , Mature, 

20th. January 1887, p 285 , Emrth Annual Report of the Bureau of 
Ethnology, Washington, 1886, p 67 sq 

22 Martras, Zwr Ethnographie America’s, mrnal Brasiliens, p 55 

23 Brough Smyth, Aborigines of Victoria, l p xli sq , 295, n 313 , 

Eyre, Jour, n 333, 335, Ridley, Kamilaroi, p 140 ; Jour . and 
Proc. R Soc. N S. WaJ.es, 1882, p 201. 

24 Mr Chatfield, in Fison and Howitt, Kamilaroi and Kurnai, p. 

66 n. On tattooing m connexion with totemism, see Habeilandt m 
Mittheil. der anthrop Gesell. m Wien, xv (1885) p [53] sq, 

25 First Rep , pp 62, 64 26 Bourke, Snake Dance, p 229. 

27 Heckewelder, Indian Nations, p 247. 

28 Third Rep , p. 245 sq. 
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wolf are sewed into the chi Wo blurt, or hang round its 
neck , and, if several children oi the family have died 
before, it ia called Volf The reason assigned for some of 
theae custom- la that the witches who devour children 
will not attack a wolf . 1 In other words, the human child 
is di-gui-ed as a w olf to cheat its supernatural foes The 
same desire for protection against supernatural dangei 
maj be the motive of similar totemic customs, if not of 
totemiem m general 

Marriage Man ineje Ceremonits — Among tlie Kalang of Java, 
ecrc- v.lioic totem la the red dog, bride and bridegroom before 
monie3 marriage are rubbed with the ashes of a red dog’s bones . 2 
Among the Transylvanian Gipsiea, bride and bridegroom 
are rubbed with a weasel skm . 3 The sacred goatskin 
(cCf/is) which the priestess of Athene took to newly 
married women may have been used for this purpose i 
At Rome bride and bridegroom sat down on the skin of 
the sheep which had been sacrificed on the occasion 3 An 
Italian bride smeared the doorposts of her new' home with 
wolfs fat . 6 It is difficult to separate from totennsm the 
custom observed by totem clans m Bengal of marrying the 
bride and bridegroom to trees before they are married to 
each other The bride touches with red lead (a common 
marriage ceremony ) a mahwa tree, clasps it m her arms, 
and xs tied to it. The bridegroom goes through a like 
ceremony with a mango tree 7 

Death Death Ceremonies — In death, too, the clansman seeks 
<*re- to become one with his totem. Amongst some totem 
monies it is an article of faith that, as the clan sprang from 

the totem, so each clansman at death reassumes the totem 
form Thus the Moquis, believing that the ancestors of 
the clans were respectively rattlesnakes, deer, bears, sand, 
water, tobacco, die., think that at death each man, accord- 
ing to his clan, is changed into a rattlesnake, a deer, die 8 
Amongst the Black Shoulder (Buffalo) clan of the Omahas 
a dying clansman was wrapped in a buffalo robe with the 
hair out, his face wa& pamted with the clan mark, and his 
friends addres.-ed him thus “You are going to the 
animals (the^ buffaloes) You are going to rejoin your 
ancestors You are going, or your tour souls are going, 
to the four winds. Be strong ” 2 10 

Cera- Ceremonies at Puterty.—The* attainment of puberty is 
B 1 °S St ceIebrated savages with ceremonies some of which seem 
p y ' to be directly connected with totemism. The Australian 
rites of initiation at puberty include the raising of these 
scars on the persons of the clansmen and clanswomen which 
serve as tribal badges or actually depict the totem. They 
also include those mutilations of the person by knocking out 
teeth, &c., which we have seen reason to suppose are meant 
to assimilate the man to his totem. 

At one stage of these Australian rites a number of men appear 
on the scene howling and running on all fours m imitation of the 
dingo or native Australian dog , at last the leader jumps up 
clasps Ins hands, and shouts the totem name “wild dog ” lu The 
Coa*t Murnng tribe m New South Vales had an initiatory cere- 
mony at which the totem name “biown snake” was shouted, and 
a medicine-man produced a live brown snake out of his mouth 11 
As the fundamental rules of totem societies are rules regulating 
social intercourse, perhaps these pantomimes were intended to 
supply the youths with a symbolic language by means of which 
they might communicate with persons speaking different languages. 


3 Krauss, Sitie und BjclucTi der Sudsluven, p 541 sg 

" Baffles, Hist of Java, i. 328 On rubbing with ashes as 
religious ceremony, cf Spencer, JDe Legibus Hebrmrum Rituahbv 
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J Winy, Mat Hist., xxvm. US. 

(Mundas), 31 9 (Kunms). Amor 
ttoe Mnudas, both bade and bridegroom are sometimes married to mans 
trees. For Kuxmi totems, see As Quart. Rev , July 1886, p 77 

Scho oi craft, dnd Tr , ir 86 » Third Rep , §. 229 

10 J, A. I , xdi. 450. n M f xv f 


and thus asceitam whether they belonged to clans with which 
mairiage was allowed The totem clans of the Beeliuanas have 
each its special dance or pantomime, and when they wish to 
ascertain a strangei’s clan they ask him, “ What do you dance 5 ” 12 
Ve find elsewheie that dancing has been used as a means of 
sexual selection 


But in some cases these dances seem to be purely re- 
ligions At their initiatory rites the Yum tribe m New 
South Wales mould figures of the totems in earth and dance 
before them, and a medicine-man brings up out of his inside 
the “magic” appropriate to the totem before which he 
stands before the figure of the porcupine he brings up a 
stuff like chalk, before the kangaroo a stuff like glass, &c 13 

Again, it is at initiation that the youth is solemnly 
forbidden to eat of certain foods , but, as the list of foods 
prohibited to youths at puberty both in Australia and 
America extends fai beyond the simple totem, it would 
seem that we are here m contact with those unknown 
general ideas of the savage, whereof totemism is only a 
special product 

! Thus the Narrmjeu youth at initiation aie fox bidden to eat 
twenty diffeient kinds, of game, besides any food belonging to 
women If they eat of these forbidden foods it is thought they 
will grow ugly 14 In the Myeoolon tube, near the Gulf of 
Carpentaria, the youth at initiation is forbidden to eat of eagle- 
hawk and its young, native companion and its young, some snakes, 
turtles, ant-eaters, and emu eggs 15 The Kurnai youth is not 
allowed to eat the female of any animal, nor the emu, nor the 
porcupine He becomes fiee by having the fat of the animal 
smeared on his face 16 On the other hand, it is said that ‘ « initiation 
confers many privileges on the 3 ouths, as they are now allowed to 
eat many articles of food which were previously forbidden to 
them ” 17 Thus in New South Wales before initiation a hoy may 
eat only the females of the animals which he catches ; hut aftei 
initiation (which, however, may not he complete for seveialyeais) 
he may eat whatever he finds 13 In North America the Creek 
youths at puberty were forbidden for twelve months to eat of younc 
bucks, turkey-cocks, fowls, pease, and salt 19 

These ceremonies seem also to be meant to admit the Admis- 
youth into the life of the elan, and hence of the totem 81011 to 
The latter appears to be the meaning of a Canb ceremony, llfe o£ 
in which the father of the youth took a live bird of prey, clm ' 
of a particular species, and beat his son with it till the 
bird was dead and its head crushed, thus transferring the 
life and spirit of the martial bird to the future warrior. 

Further, he scarified his son all over, rubbed the juices of 
the bird into the wounds, and gave him the bird’s heart to 
eat 26 Amongst some Australian tribes the youth at initia- 
tion is smeared with blood drawn from the arms either of 
aged men or of all the men present, and he even receives 
the blood to drink Amongst gome tribes on the Darling 
this tribal blood is his only food for two days. Among 
some tribes the youths at initiation sleep on the graves of 
their ancestors, m order to absorb their virtues 21 It is, 
however, a very notable fact that the initiation of an 
Australian youth is said to be conducted, not by men of 
the same totem, but by men of that portion of the tribe 
into which he may marry 22 In some of the Victorian 
tribes no person related to the youth by blood can interfere 
or assist in his initiation 23 Whether this is true of all 
tribes and of all the rites at initiation does not appear 

Connected with totemism is also the Australian cere- Resurrec- 
mony at initiation of pretending to recall a dead man to bon. 
life by the utterance of his totem name An old man lies 
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down in a grave and is covered up lightly with earth } but 
at the mention of his totem name he starts up to life 1 
New Sometimes it is believed that the youth himself is killed 

bnth by a being called Thuiemlui 3 who cuts him up, restores 

him to life, and knocks out a tooth. 2 Here the idea 
seems to be that of a second hath, or the beginning of a 
new life for the novice , hence he receives a new name at 
the time when he is circumcised, or the tooth knocked 
out, or the blood of the km poured on him 3 Amongst the 
Indians of Yngima and the Quojas in Africa, the youths 
after initiation pretended to forget the whole of their former 
lives (parents, language, customs, &c ). and had to learn 
everything over again like new-born babes. 4 A Wolf clan 
m Texas used to dress up m wolf skins and run about on 
all fours, howling and mimicking wolves, at last they 
scratched up a living clansman, who had been buried on 
purpose, and, putting a bow and arrows m his hands, bade 
lum do as the wolves do — 10 b, kill, and murder 5 This 
may have been an initiatory ceremony, revealing to the 
novice m pantomime the double ongm of the clan — fiom 
wolves and from the ground For it is a common belief with 
totem clans that they issued originally from the ground 
Piaculai Connected with this mimic death and revival of a clans- 
sacnfice man appear to be the real death and supposed revival of 
of totem j.p Q £ 0 t em itself We have seen that some Californian 
Indians killed the buzzard, and then buried and mourned 
over it like a clansman. But it was believed that, as often 
as the bird was killed, it was made alive again Much 
the same idea appears m a Zum ceremony described by an 
eyewitness, Mr Cushing He tells how a procession of fifty 
men set off for the spirit-land, or (as the Zums call it) 
“ the home of our others,” and returned after four days, 
each man bearing at-basket full of living, squirming turtles 
One turtle was brought to the house where Mr Cushing 
was staying, and it was welcomed with divme honours 
It was addiessed as, “ Ah > my poor dear lost child or 
paient, my sister or brother to have been > Who knows 
which 3 May be my own great great grandfather or 
mother 2 ” Nevertheless, next day it was killed and its 
flesh and bones deposited m the river, that it might 
“ return once more to eternal life among its comrades m 
the dark waters of the lake of the dead 13 The idea that 
the turtle was dead was repudiated with passionate soirow, 
it had only, they said, “ changed houses and gone to live 
for ever m the home of * our lost others 3 ” 6 The mean- 
ing of such ceremonies is not clear Perhaps, as has been 
suggested, 7 they are piacular sacrifices, m which the god 
dies for his people This is borne out by the curses with 
which the Egyptians loaded the head of the slam bull 8 
Sex Sex Totems — In Australia (but, so far as is known at 

totems, present, nowhere else) each of the sexes has, at least in 
some tribes, its special sacied animal, whose name each 
individual of the sex hears, regarding the animal as his or 
her brother or sister respectively, not killing it nor suffer- 
ing the opposite sex to kill it These sacred animals 
therefore answer strictly to the definition of totems. 

Thus amongst the Kurnai all the men were called Yeeiung 
(Emu-Wien) and all the women Djeetgun (Supeih Waiblei) The 
birds called Yeerung were the “brothers” of the men, and the 
birds called Djeetgun weie the women’s “ sisters ” If the men 
killed an emu- wren they were attacked by the women, if the 
women killed a superb waibler they were assailed by the men 
Yeerung and Djeetgun were the mythical ancestors of the Kurnai 9 


1 J A I, xm 453 sq 2 lb , xiv 358 
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Nat Tr of S Austr , pp. 232, 269. 
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6 Mr Gushing in Century Magazine, May 1883. 

7 See Sacbotce, vol. xxi p 137. 

8 Herod., n. 39. 9 Bison and Howitt, 194, 201 sq , 215, 235 
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I The Kulin tribe m Victoria, m addition to sixteen clan totems, 
has two pans of sex totems one pair (the emu-wien and superb 
waibler) is identical with the Kmnai pair, the other pan is the 
bat (male totem) and the small night jai (female totem) The 
latter pan extends to the extzeme noith-u estem confines of Vic- 
tona as the “man’s biothei ” and the “woman’s sister” 10 The 
Ta-ta-tlu gioup of tubes m Yew South Wales, m addition to regu- 
lai clan totems, has a pan of sex totems, the hat foi men and a 
small owl for women, men and women addiess each othei as Owls 
and Bats , and tlieie is a fight if a woman kills a bat oi a man kills 
a small owl 11 Of some Victorian tribes it is said that “ the common 
bat belongs to the men, who piotect it against mjuiy, even to the 
half killing -of their wives foi its sake The fern owl, or large goat- 
suckei, belongs to the w omen, and, although a bn d of evil omen, 
ei eating tenoi at night by its cry, it is jealously protected by them. 

If a man lolls one, they aie as much enraged as if it was one of 
their clnldien, and will stuke him with then long poles.” 12 

The sex totem seems to be still moie sacred than the 
elan totem , for men who do not object to other people 
killing their clan totem will fiercely defend their sex totem 
against any attempt of the opposite sex to injure it. 13 

Individual Totems — It is not only the clans and the Indi- 
sexes that have totems , individuals also have their own 71 ^ uaI 
special totems, i e , classes of objects (generally species of t0 ems 
animals), which they regaid as related to themselves by 
those ties of mutual respect and protection which are 
characteristic of totemism This relationship, however, in 
the case of the individual totem, begins and ends with the 
individual man, and is not, like the clan totem, transmitted 
by inheritance. The evidence for the existence of indi- 
vidual totems in Australia, though conclusive, is very 
scanty In North America it is abundant. 

In Austraba w r e heai of a medicine-man whose clan totem through 
his mother was kangaroo, but whose “secret” (u, individual) 
totem -was the tiger-snake Snakes of that species, therefoie, would 
not hiut him 14 An Austialian seems usually to get lus individual 
totem by dreaming that he has been tiansformed into an animal of 
the species Thus a man dreamed three times he was a kangaroo ; 
hence he became one of the lcangaioo kindred, and might not eat 
any pait of a kangaioo on which them was blood, he might not 
even carry home one on which there was blood He might eat 
cooked kangaioo , but, if he were to eat the meat with the blood on 
it, the spirits would no longer take him up aloft 15 

In Amenca the individual totem is usually the first animal of 
which a youth dreams during the long and generally solitary fasts 
wduch American Indians obseive at pubeity He kills the animal 
oi hud of which he dreams, and henceforward wears its skin or 
feathers, or some pait of them, as an amulet, especially on the 
war-path and m hunting 16 A man may even (though this seems 
exceptional) acquire seveial totems m this v r ay, thus an Ottawa 
medicine-man had foi his individual totems the toitoise, swan, 
woodpecker, and eiow, because he had di earned of them all m his 
fast at puberty The respect paid to the individual totem vanes 
in diffeient tribes Among the Slave, Haie, and Dognb Indians 
a man may not eat, skm, nor if possible kill bis individual totem, 
which in these tubes is said to he ah ays a carnivorous animal. 

Each man cauies with him a pictme of lus totem (bought of a 
tiader) , when he is unsuccessful m the chase, he pulls out the 
pictme, smokes to it, and makes it a speech 17 

The Indians of Canada changed then oklu oi mamtoo (indivi- 
dual totem) if they had leason to be dissatisfied with it , their women 
had also then okkis or mamtoos, but did not pay so much heed to 
them as did the men They tattooed then individual totems on their 
peisons 18 Amongst the Indians of San Juan Capistiano, a figure 
of the individual totem, which was acquued as usual by fasting, 
was moulded m a paste made of crushed heibs on the right arm 
of the novice File was then set to it, and thus the figure of 
the totem was burned into the flesh 19 Sometimes the individual 
totem is not acquired by the individual himself at puberty, hut is 


10 J A. I , xv p 416 , of xu p 507 

11 Ibid , xiv 350 12 Dawson, Australian Aborigines, p 52 

13 J A. I., xiv p. 350 14 Ibid., xvi p 50 15 Ibid , 45. 

16 Catlm, N Amer. Indians, i p 36 sq , Schoolcraft, Ind Tr., v. 
p 196, Id , Amer Ind., p 213, Spioat, Scenes and Studies of Savage 
Life, p. 173 sq , Bancroft, i 283 sq , Id, m 156, Mayne, Brit 
Colurnb , p 302, P. Jones, Hist Qjebway Ind , p 87 sq , &c, 

17 Annual Report of the Smithsonian Institution for 1866, p 307. 

18 Chailevoix, Hist de la Nouv . Fr , vi. 67 sq. The word ohJa is 
Huron, mamtoo is Algonkm [ibid , Sagard, Le grcmd Voyage du pays 
des Hwrons , p 231) 

19 Boscanam A Robinson’s Life m California, pp 270 sq., 273; 
Bancioft, i 414, in. 167 sq. 
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fixed for him independently of his Trill at birth. Thus among 
the tribes of the isthmus of Tehuantepec, when a woman was about 
to be confined, the relations assembled m the hat and drew on the 
floor figurea of different animals, rubbing each one out as soon as 
it was finished. This went on till the child was horn, and the figure 
that then remained sketched on the ground was the child’s tona or 
totem 'When he giew older the child procured his totem anunal 
and took care of it, believing that his life was bound up with the 
animal's, and that when it died ho too must die 1 Similarly in 
Samoa, at child-birth the help of seveial “gods” was invoked in 
succession, and the one who happened to be addressed at the 
moment of the birth was the infant's totem. These “gods” were 
dog-, eels, sharks, lizards, Lc A Samoan had no objection to eat 
another man’s “god” , but to eat Ins own would have been death 
or injury to him 2 Sometimes the okkis or nuiutoos acquired by 
dreams are not totems but fetiches, bang not classes of objects but 
individual object*, such as a particular tiee, rock, knife, pipe, &c. 3 

Besides the clan totem, sex totem, and individual totem, 
there are (as has been indicated) some other kinds or 
varieties of totems : but the consideration of them had 
better be deferred till after the consideration of the social 
organization based on totemism 

Blow! Social Aspect of Totenusm , or the relation of the men of 
a totem to each other and to men of other totems . — (1) All 
the members of a totem clan regard each other as kins- 
men or brothers and sisters, and are bound to help and 
protect each other The totem bond is stronger than the 
bond of blood or family m the modern sense. This is ex- 
pressly stated of the clans of western Australia and of 
north-western America, 4 and is probably true of all societies 
where totemism exists in full force. Hence m totem tribes 
every local group, bemg necessarily composed (owing to 
exogamy) of members of at least two totem clans, is liable 
to be dissolved at any moment into its totem elements by 
the outbreak of a blood feud, in which husband and wife 
must always (if the feud is between their clans) be arrayed 
on opposite sides, and in which the children will he arrayed 
against either tieir father or their mother, according as de- 
scent is traced through the mother or through the father. 5 6 
In blood feud the whole dan of the aggressor is responsible 
for his deed, and the whole clan of the aggrieved is entitled 
to satisfaction fi Nowhere perhaps is this solidarity carried 
farther than among the Goajiros m Colombia, South Ame- 
rica. The Goajiros are divided into some twenty to thirty 
totem clans, with descent in the female line ; and amongst 
them, if a man happens to cut himself with his own knife, 
to fall off his horse, or to injure himself in any way, his 
family on the mother’s side immediately demand payment 
as blood-money from him Being of their blood, he is 
not allowed to spill it without paying for it.” His father’s 
family also demands compensation, but not so much 7 

Exo- (2) Exogamy . — Persons of the same totem may not 

gamy, marry or have sexual intercourse with each other The 
Navajos believe that if they married within the clan 
a their bones would dry up and they would die.” 8 But 
the penalty for infringing this fundamental law is not 
merely natural, the clan steps m and punishes the offenders 
In Australia the regular penalty for sexual iutercourse with 
a person of a forbidden clan is death. 

It matters not whether the woman he of the same local group or 
has been captured m war from another tribe ; a man of the wrong 

1 Bancroft, i 6 61. 2 Turner, Samoa, 17 

3 Lafitau, Mceursdes Sauiages Amenquains, i. 370 sq , Charlevoix, 

Mist, de la Nouv Fr , vi 68 , Kohl, Kitchi Garni, i. 85 sq 

4 Grey, Jour , u 231 , Report of the Smithsonian Inst for 1866, 

p. 315, PetrofF, Rep on Alaska , p 165 Other authorities speak 
to the superiority of the totem bond over the tribal bond (Morgan, 
League of the Iroquois, p 82 , Mayne, Brit. Colurnb , p. 257 , 
American Antiquarian, n p 109) 

6 Grey, Journals, n. 230, 238 sq , Smithsonian Rep., loc. cit. 

8 Bison and Sowitt, 156 sq , 21 6 sq Sometimes the two clans meet 
and settle it hy single combat between picked champions {Jour, and 
Proc. R. Soc M 8 Wales, 1882, p 226) 

7 Simons m Proc. R Geogr. Soc , Dec. 1885, p 789 sq 

8 Bourke, Snake Dance of the Moquis of Arizona, p. 279. 
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clan who uses her as his wife is hunted down and killed by Ins 
clansmen, and so is the woman , though in some cases, if they suc- 
ceed m eluding capture for a certain time, the offence may be con- 
doned. In the Ta-ta-tlu tribe, New South Wales, m the rare 
eases which occur, the man is killed but the woman is only beaten 
or speared, or both, till she is nearly dead , the reason giv en for not 
actually killing her being that she w as probably coerced. Even m 
casual amouis the clan prohibitions aie strictly observed , any 
violations of these prohibitions “are regai ded with the utmost 
abhorrence and are punished hy death ” 2 An important exception 
to these rules, if it is correctly reported, is that of the Port Lincoln 
tribe, which is divided into two clans, Mattin and Karraru, and it 
l* said that though persons of the same clan never mairy, yet “ they 
do not seem to considei less virtuous connexions betw een parties of 
the same class [clan] incestuous ” 10 Again, of the tribes on the 
lower Murray, lower Darling, &c , it is said that though the slight- 
est blood relationship is with them a bar to marriage, yet in their 
sexual intercourse they are perfectly free, and incest of every giade 
continually occurs 11 

In America the Algonkms consider it highly criminal 
for a man to marry a woman of the same totem as himself, 
and they tell of cases wbeie men, for breaking this rule, 
have been put to death by their nearest relations 12 

In some tribes the marriage prohibition only extends to Phratnes. 
a man’s own totem clan , he may marry a woman of any 
totem but his own. This is the case with the Haidas of 
the Queen Charlotte Islands, 13 and, so far as appears, the 
Namnyen in South Australia, 14 and the western Aus- 
tralian tribes described by Sir George Grey. 15 Oftener, 
however, the prohibition includes several clans, in none of 
| which is a man allowed to marry For such an exogamous 
group of clans withm the tribe it is convenient to have a 
name ; we shall therefore call it a phratry (L H. Morgan), 
defining it as an exogamous division intermediate between 
the tribe and the clan. The evidence goes to show that 
in many cases it was originally a totem clan which lias 
undergone subdivision. 

The Choctaws, for example, were divided into two phiatrfes, American 
each of which included four clans, marriage was prohibited be- phratnes. 
tween members of the same phratry, but members of either phratry 
could marry into any clan of the other, 18 The Seneca tube of 
the Iroquois was divided into two phratries, each including foui 
clans,— the Bear, Wolf, Beaver, and Tuitle clans forming one 
phratry, and the Deer, Snipe, Heron, and Hawk clans forming the 
other. Originally, as among the Choctaws, marriage was prohibited 
within the phratry hut was permitted with any of the clans of 
the other phratry /the prohibition, how evei, has now "broken down, 
aud a Seneca may marry a woman of any clan but his own. Hence 
phratries, in onr sense, no longer exist among the Senecas, though 
the organization survives for certain religious and social purposes 17 

The phratnes of the Thlmkets and the Mohegans deserve especial 
attention, because each phratry hears a name which is also the 
name of one of the clans included in it. The Thlmkets are divided 
as follows — Raven phratry, with clans Raven, Erog, Goose, Sea- 
Lion, Owl, Salmon ; Wolf phratry, with clans Wolf, Bear, Eagle, 

Whale, Shark, Auk Members of the Raven phratry must marry 
members of the Wolf phratry, and vice versa 18 Considenng the 
prominent parts played in Thlmket mythology by the ancestors of 
the two phratries, and considenng that the names of the phratries 
are also names of clans, it seems piobable that the Raven and 
Wolf were the two original clans of the Thlmkets, which afterwards 
by subdivision became phratnes. This was the opinion of the 
Russian missionary VemammofF, the best eaily authonty on the 
tribe 19 Still more cleaily do the Moliegan phratries appear to 
have been formed by subdivision fi om clans. They ai e as follows 20 
— Wolf phratry, with elans Wolf, Bear, Dog, Opossum, Turtle 

9 Howitt m Rep of Smithsonian Inst for 1883, p 804, Fisonand 
Howitt, pp 64-67, 289, 344 sq , J A I , xiv p 851 sq. 

10 Mat. Tr of S Australia, p 222 

11 Jour, and Proc. R Soc N. S Wales, 1883, p 24, Transactions 
of the Royal Society of Victoria, vi p. 16 

13 James m Tanner’s Narr , p 313 

13 Geol Sur. of Canada, Rep for 1878-79, p 134 b 

14 Mat Tr of S Austr , p 12 , J, A I , xn p. 46. 

15 Giey, Jour , u. p 226 

16 Arch&ologia Americana, Trans and Collect. Amenc. Antiq Soc t 
vol.'ll p 109, Moigan, A S , pp 99, 162 

17 Morgan, op cit , pp 90, 94 sq 

18 A Krause, Die Tlmkit-Indianer, 112, 220 , Holniberg, op cit , 

293, 313, Pmart in Bull Soc Anthrop Pans, 7th Nov. 1872, p. 

792 sq , Petroff, Rep on Alaska, p. 165 sq 

13 Petroff, op. cit., p 166. 20 Morgan, p. 174. 
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phratry, with clans Little Turtle, Mud Turtle, Great Turtle, Yellow 
Eel, Turkey phratry, with clans Tuikey, Crane, Chicken Here 
we are almost forced to conclude that the Tuitle phratry was origin- 
ally a Tuitle clan which subdivided into a number of clans, each 
of which took the name of a paitieular kind of turtle, while the 
Yellow Eel clan may have been a later subdivision Thus we get 
a piobable explanation of the origin of split totems, they seem to 
have ansen by the segmentation of a single original clan, which 
had a whole animal for its totem, into a number of clans, each of 
which took the name either of a part of the original animal or of a 
subspecies of it. We may conjecture that this was the origin of 
the Grey Wolf and Yellow Wolf and Great Turtle and Little Turtle 
clans of the Tnscarora- Iroquois j 1 the Black Eagle and White Eagle 
and the Deei and Deei-Tail elans of the Kaws , 2 and of the Highland 
Turtle (striped), Highland Turtle (black), Mud Turtle, and Smooth 
Large Turtle clans of the Wyandots (Hurons) 3 Warren actually 
states that the numerous Beai clan of the Ojibways was foimeily 
subdivided into subelans, each of which took for its totem some 
part of the Bern’s body (head, foot, nbs, &c ), hut that these have 
now merged into two, the Common Bear and the Giizzly Beai 4 
The subdivision of the Turtle (Tortoise) clan, which on this hypo- 
thesis has taken place among the Tuscarora-Iroquois, is nascent 
among the Onondaga-Iroquois, foi among them “the name of this 
clan is Hahnowa, winch is the geneialword for toitoise, but the 
elan is divided into two septs or subdivisions, the Hanyatengona, 
or Gieat Tortoise, ’and the Nikahnowaksa, or Little Tortoise, which 
together are held to constitute but one clan ” 5 

On the other hand, fusion of clans is known to have 
taken place, as among the Haidas, where the Black Bear 
and Fm- Whale clans have united , 6 and the same thing has 
happened to some extent among the Omahas and Osages 7 
In Australia the phratries are still more important than 
in America. Messrs Howitt and Fison, who have done 
so much to advance our knowledge of the social system of 
the Australian aborigines, have given to these exogamous 
divisions the name of classes , but the term is objection- 
able, because it fails to convey (1) that these divisions are 
kinship divisions, and (2) that they are intermediate 
divisions ; whereas the Greek term phratry conveys both 
these meanings, and is therefore appropriate 
We have seen examples of Australian tribes in which 
members of any clan are free to marry members of any 
clan but their own , but such tribes appear to be excep- 
tional. Often an Australian tribe is divided into two 
(exogamous) phratries, each of which includes under it a 
number of totem clans; and oftener still there are sub- 
phratries interposed between the phratry and the clans, 
each phratry including two subphratries, and the sub- 
phratries including totem clans. We will take examples 
of the former and simpler organization first 
The Turra tribe in Yoike Peninsula, South Australia, is divided 
into two phratries, Wiltu (Eagleliawk) and Multa (Seal) The 
Eaglehawk phiatry includes ten totem clans (Wombat, Wallaby, 
Kangaroo, Iguana, Wombat-Snake, Bandicoot, Black Bandicoot, 
Crow, Rock Wallaby, and Emu), and the Seal phratry includes 
six (Wild Goose, Butterfish, Mullet, Sehnappei, Shark, and Salmon) 
The phratries aie of course exogamous, but (as with the Choctaws, 
Mohegan, and, so far as appears, all the American phratnes) any 
clan of the one phratry may mtoimairy with any clan of the othci 
phratry 8 But the typical Australian tube is divided into two 
exogamous pliiatiies?, each of these phiatries is subdivided into 
two subphratries , and these subpluatnes aie subdivided into an 
indefinite number of totem clans The phratries being exogamous, 
it follows that their subdivisions (the subphiatnes and clans) aie 
so also The well-known Kamilaroi tube in Hew South Wales 
will serve as an example Its subdivisions are as follows 6 — 


Phi atrics 

Suhphvatnes 

Totem Clans 

Dllbl | 

Kupnthm. 

Muri 1° J 

Kubi | 

Ipai ( 

Kumbo ( 

Kangaioo, Opossum, Bandicoot, Padimelon, 
Iguana, Black Duck, Eaglehawk, Scrub 
lurkey, Yellow-lush, Honey-Fish, Bieam 
Emu, Cai pet-Snake, Black Snake, Red Kan- 
gaioo, Honey, Walleioo, Fiog, Cod-Fish 


1 Morgan, op ext , p 73 2 Morgan, p 156 3 First Rep , p. 59, 

4 Collections of the Minnesota Historical Society, r p 49 

5 H Hale, The Ii oquois Book of Rites, p 53 sq 

6 Geol. Surv. of Canada, Rep for 1878-79, p 134 b 

7 Third Rep , p 235 , American Naturalist, xvm p. 114. 

8 Fison and Howitt, p 285 9 J A I , xn. 500. 

10 Corresponding female forms are made by adding iha to these male 

names . Muii — Mathu (for Muntha), Kubi — Kubitha, &c. 


In such tubes the freedom of marriage is still more curtailed. 

A subphratry is not fiee to marry into either subpliratry of the 
other phiatry , each subphratry is restricted in its choice of partners 
to one subphratry of the other phratry, Mmi can only many 
Knmbo, and nee vcisa, Kubi can only many Ipai, and vice versa . 

Hence (supposing the tribe to be equally distributed between the 
phiatries and subphratues), whereas under the two phratry and 
clan system a man is free to choose a wife fiom half tbe women of 
the tube, under the pbiatiy, subplnatry, and clan system he is 
restucted in his choice to one quaiter of the women, 

A remarkable feature of the Australian social orgamza- Equrv a- 
tion is that divisions of one tribe have their recognized Jence 
equivalents m other tribes, whose languages, including the 
names for the tribal divisions, are quite different A t n bal 
native who travelled far and wide through Australia stated divisions, 
that “he was furnished with tempoiary wives by the 
various tribes with whom he sojourned m his travels, that 
his right to these women was recognized as a matter of 
course , and that he could always ascertain whether they 
belonged to the division into which he could legally marry, 

‘though the places were 1000 miles apart, and the lan- 
guages quite different ’ ” 11 Again, it is said that “ m cases 
of distant tribes it can be shown that the class divisions 
correspond with each other, as for instance m the classes 
of the Flinders river and Mitchell river tribes , and these 
tribes are separated by 400 miles of country, and by many 
intervening tribes But, for all that, class corresponds to 
class in fact and in meaning and in privileges, although 
the name may be quite different and the totems of each 
dissimilar ” 12 Particular information, however, as to the 
equivalent divisions is very scanty 13 This systematic cor- 
respondence between the intermarrying divisions of distinct 
and distant tribes, with the rights which it conveys to the 
members of these divisions, points to sexual communism 
on a scale to which there is perhaps no parallel elsewhere, 
certainly not m North America, where marriage is always 
within the tribe, though outside the clan 14 But even m 
Australia a man is always bound to marry within a certain 
kinship group , that group may extend across the whole 
of Australia, but nevertheless it is exactly limited and 
defined. If endogamy is used in the sense of prohibition 
to marry outside of a certain kinship group, whether that 
group be exclusive of, inclusive of, or identical with the 
man’s own group, then marriage among the totem societies 
of Australia, America, and India is both exogamous and 
endogamous ; a man is forbidden to marry either within 
his own clan or outside of a certain kinship group 15 

(3) Rules of Descent — In a large majority of the totem Rules of 
tubes at present known to us in Australia and North Ascent. 
America descent is m the female line, le, the children 
belong to the totem clan of their mother, not to that of 
their father In Australia the proportion of tribes with 
female to those with male descent is as four to one ; m 
America it is between three and two to one. 

As to the totem tribes of Africa, descent among the Damaras is 
in the female line, 16 and tlieie are traces of female km among the 
Bechuanas 17 Among the Bakalai property descends m the male 
line, bnt this is not a conclusive pi oof that descent is so reckoned , 
all the clans m the neighbourhood of the Bakalai have female 
descent both for blood and property 18 In Bengal, -where there is a 
considerable body of totem tribes, Mr Risley says that after careful 
search he and his coadjutors have found no tribe with female 
descent, and only a single trace of it m one 19 Among the totem 


31 Fison and Howitt, p 53 sq , cf Brough Smyth, i p 91 

12 J A. I, xui p 300. 

13 For a few particulars see Fison and Howitt, 38, 40 , Brough 
Smyth, u. 288 , J A I , xm 304, 306, 346, xiv 348 sq , 351 

14 First Rep , p 63 Between North- American tribes “ theie were 
no intermarriages, no social intercourse, no intermingling of any kind, 
except that of mortal strite ” (Dodge, Our Wild Indians, p 45) 

13 Cf First Rep , loc cit , As Quart Rev , July 1886, p. 89 sq 

16 Amderson, Lake Ngami, p 221. 

17 Casalis, The Basutos, p. 179 sq 

18 Du Chaillu, Journey to Ashango Land, 429 , Id , Equal Afr , 

308 sq. 39 As. Quart. Rev., July 1886, p. 94 
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tribes of Bengal decent n male 1 In Ass^m the exogamous totem 
clans of the Kanas have ftmale descent,* a« aLo liat e the e vogamoas 
clans of the Gann, bat it dor^ not appear whether their clans are 
totem clans, though some of their legends point to totemism 3 
Indirect In tlie Australian tribal organization of two phratries, 
descent f our subjihiatries, and totem clans, there occurs a peculiar 
form of descent of which no plausible explanation has yet 
been offered It seenia that in all tribes thus organized 
the childien are born into the subphratry neither of their 
father nor of their mother, and that descent m such cases 
is either female or male, according as the subphratry into 
which the children are born is the companion subphratry 
of their mothu’s or of their father’s subphratry In the 
former case we have what may be called indirect female 
descent , in the latter, indirect male descent But it is 
only m the subphratry that descent is thus indnect In 
the totem clan it is always direct , the child belongs to 
the clan either of its mother or of its father Thus, m the 
typical Australian organization, descent, whether female 
or male, is direct m the pliratry, indirect m the sub- 
phratry, and direct m the clan 


To take examples, the following is the scheme of descent, so far 
as the phratnes and subphratnes are concerned, m the Kamilaroi — 


Phratries 

Male 

Mames 

Children are 

Dilbi. | 

Kupathin j 

Muri 

Kubi 

Ipai 

| Kumbo 

Kumbo 

Ipai 

Kubi 

Muri 

Ipai 

Kumbo 

Mun. 

Kubi 


This is an example of indirect female descent, because the child- 
ren. belong to the companion subphiatry of their mother, not to 
the companion subphratry of their father But in the totems the 
female descent is direct ; e g , if the father is Muri-Kaugaroo and 
the mother is Bumbo-Emu, the children will he Ipai-Emu , if the 
mother is Bumbo-Bandicoot, the cluldtcn will be Ipai- Bandicoot. 4 

The following is the scheme of descent m the Kiabara tribe 5 — 


Phratnes 

Male 

Marnes 

Children aie 

Dilebi | 

Cubatme -j j 

B inng 
Tnmuine. 
Bulcoin 1 

Bund ah 

Bnnduh 

Btfcow 

Tuioiv ne. 
Banng 

Turoume 

Ba mg. 
Bnndah 
Bulcoin 


This is an example of indirect male descent, because the children 
belong to the companion subphratiy of then father, not to the 
companion subphratry of then mother “We have no information 
as to the totems, but on the analogy of indirect female descent we 
should expect them to he taken fiom the father This at any late 
is true of a large tnbe or group of tribes to the south of the Gulf 
of Carpentaria , their i ules of marriage and descent, so far as concerns 
the subphratnes, are like those of the Kiabaia, and the totems 
(which at the lower Leichhardt nvei are the names of fish) aie 
inheiited from father to son 6 

In some Australian tubes sons take then totems from their 
father and daughters from their mothei. Thus the Dien m South 
Australia are divided into two phratnes, each of which includes 
under it sixteen totem clans, (Caterpillar, Mullet, Dog, Bat, 
Kangaroo, Frog, Crow, &e ), 7 and if a Dog man rnarnes a Bat 
woman, the sons of this marnage are Dogs and the daughteis aie 
Rats 8 The Ikula (Morning Star) tribe, at the head of the Great 
Australian Bight, has, with certain exceptions, the same rule of 
descent 9 

Transi- Besides the tribes whose line of descent is definitely 
tionfrom fixed in the female or male line, or, as with the Dien and 
tomale -^ula, half-way between the two, there are a number of 
descent, tobes among whom a child may be entered in either his 
mother’s or his father’s clan Among the Haidas, children 
regularly belong to the totem clan of their mother, but 
m very exceptional cases, when the clan of the father is 
reduced in numbers, the newly-born child may be given 

1 As Quart Rev , July 1886, p 94 

2 Dalton, Ethn. of Beng , p 56 sq , W. W Hunter, Statistical Ac- 
count of Assam, u p 217 sq 

8 Dalton, op at , 60, 63 , Hnntei, op mi , n. 154 sq 

4 Fison and Howitt, p 37 sq , J A. I , x m 335, 341, 344 

* J A I, x in 336, 341 6 Ibid., xn 504 

7 Ibid., xu. 500 8 Latter of Mi S. Gason to the present writer 

9 J A. L, xii 509 
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to tbe father’s si&tei to suckle It is then spoken of as 
belonging to tbe paternal aunt, and is counted to its 
father’s clan 10 Among the Delawares descent is regularly 
m the female line , but it is possible to transfer a child to 
its father s clan by giving it one of the names which are 
appropriated to the father’s clan 11 In the Hervey Islands, 

South Pacific, the parents settled beforehand whether the 
child should belong to the father’s or mother’s clan The 
father usually had the preference , but sometimes, when tbe 
father’s clan was one which was bound to furnish human 
victims from its lanks, the mother had it adopted into her 
clan by having the name of hei totem pronounced over it. 12 
In Samoa at the birth of a child tlie father’s totem was usu- 
ally piayed to first , but if tbe birth was tedious, the mother’s 
totem was invoked , and wlnckevei happened to be invoked 
at the moment of birth was the child’s totem for life. 13 

■When a North American tribe is on the maicli, the membeis of Arrange- 
each totem clan camp togetliei, and the clans are arranged in a meat of 
fixed order m camp, the whole tribe being airanged m a gi eat clans on 
circle oi m several concentric circles 14 When the tube lives m the march, 
settled villages oi towns, each clan has its^ sepai ate ward 15 &c _ 

The clans of the O sages aie divided into wai clans and peace clans , 
when they are out on the buffalo hunt, they camp on opposite sides 
of tlie tubal circle, and the peace clans are not allowed to take 
animal life of any kind, they must tlieiefoie live on vegetables 
unless they can obtain meat in exchange fox vegetables from the 
w ar clans 16 Membeis of the same clan are buned together and 
apart fiom those of other clans, hence the remains of husband 
and wife, belonging as they do to separate clans, do not rest 
together. 17 It is lemaikable that among the Thlmlcets tlie body 
must always be carried to the funeral pjie and burned by men of 
another totem, 18 and the piesents. distributed on these occasions by 
the representatives of the deceased must always be made to men 
of a different clan 19 

Here we must revert to tbe religions side of totemism, Phratnc 
m order to consider some facts which have emerged from and sub- 
file study of its social aspect "We have seen that some 
phratries, both m America and Australia, bear the names 
of animals, 20 and in the case of the Thlmkets and Mohegans 
we have seen leason to believe that the animals which 
give their names to the phratries were once clan totems. 

The same seems to hold of the names of the Australian 
phratries, Eaglehawk, Crow, and Seal, or at least of Eagle- 
hawk and Crow, for these are clan totems in other tribes, 
and are, besides, important figures m Australian mytho- 
logy Indeed, there appears to be direct evidence that both 
the phratries and subphratnes actually letam, at least in 
some tribes, their totems Thus the Port Mackay tribe in 
Queensland is divided into two phratries, Yungaru and 
Wutaru, with subphratnes Gnrgela, Burbia, Wungo, and 
Kubera, and the Yungaiu pliratry has for its totem the 
alligator, and Wutaru the kangaroo, 21 while the sub- 
phratnes have for their totems the emu (or the carpet 
snake), iguana, opossum, and kangaroo (or scrub turkey) 22 

10 Geol Suit' o/Caiwdcf, Rep for 1S7S-79, p 134 b 

11 Morgan, A S , p 172 sq 

23 Gill, Myths and Songs of the South Pacific, p 36 
23 Turner, Scunoa, p 78 sq The child might thus be transferred 
to a clan which, was that neifchei of his father noi of lus mother 

14 Fust Rep , 64, Thud Rep , 219, Amer Naturalist , xviu 113 

15 Gatschet, Migration Legend of the Grech Indians, 154, Bourke, 

Snale Dance, 229 , Acad , 2/tli Sept 18S4, p 203 

16 Rev J Ow T en Dorsey m American Natmahst, xvm p 113. 

17 Adau, Hist Amer Ind , 183 sq , Moigan, A S , 83 sq , Brmton, 

The Lenape and their Legends, 54 , Id , Myths of the New World, 

87 n, A Hodgson, Letters from North Arnenca , i p 259 . Dalton, 

Eth of Beng , 56 , cf Robertson Smith, Kinship and Marriage 
m Early Arabia, 315 sq 18 Holmberg, op eit , 324 

19 Kiause, Die Tluikit-lndianer, 223 

20 As among the Chickasas, Thlmkets, and Mohegans in America, 
and the Tuna, Ngarego, and Thecldoia tribes m Australia The sub- 
phratnes of the Kiabaia also heai animal names. 

21 Fison and Howitt, 38 sq , 40 

22 Fison and Howitt, p 41 The totems of the phratnes and sub- 
phratnes are given by different autbonties, who write tbe native names 
of the subphratnes differently But they seem to he speaking of the 
same tnbe, at least Mr Fison understands them so. 
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As the subphratries of this tribe are said to be equivalent 
to the subphratries of the Kamilaroi, it seems to follow 
that the subphiatnes of the Kamilaroi (Muii, Kubi, Ipai, 
and Ivumbo) have or once had totems also Hence it ap- 
pears that m tribes organized m phratnes, subphratries, 
and clans each man has three totems — his phratry totem, 
his subphiatry totem, and his clan totem. If we add a 
sex totem and an individual totem, each man m the typical 
Australian tribe has five distinct kinds of totems YYhat 
degree of allegiance he owes to his subphiatry totem and 
phratry totem respectively we are not told , indeed, the 
very existence of such totems, as distinct from clan totems, 
appears to have been generally overlooked. But we may 
suppose that the totem bond diminishes m strength m 
proportion, to its extension, that therefore the clan totem 
is the primary tie, of which the subphratry and phratry 
totems are successively weakened lepetitions. 

In these totems superposed on totems may perhaps be 
discerned a rudimentary classification of natural objects 
under heads which bear a certain resemblance to geneia, 
species, (he This classification is by some Australian tribes 
extended so as to include the whole of nature. Thus the 
Port Mackay tribe la Queensland (see above) divides all 
nature between the phratnes , the wind belongs to one 
phratry and the ram to another , the sun is AYutaru and 
the moon is Yungaru j the stars, trees, and plants are also 
divided between the phratnes 1 As the totem of AYutaru 
is kangaroo and of Yungaru alhgatoi, this is equivalent to 
making the sun a kangaroo and the moon an alligator 


The Mount Gambler tribe m South Australia is divided into two 
phiatnes (Kumi and Kroki), which again are subdivided into totem 
clans Eveiytlnng m nature belongs to a totem clan, thus 2 — 


Phratnes 

Totem Clans 

Including 

Kumi - 

Krohi ■ 

1 Jin.la= Fish-Hawk 

2 Parangal=Pelican, 

3 Wa=Crow 

4 WHa=BIack Cockatoo 

5 Karato= A harmless Snake 

1 W5no=Tea-Tiee 

2 Muma=An edible Root 

3 Kanfal=Blackcrtstless Cock- 

. atoo 

Smoke, honeysuckle, tiees, Ac 
/Dogs, blachwood trees, the, fiost 
l (f em ) 

/Ram, thunder, lightning, winter, 

1 hail clouds, &c. 

Stais, moon, Ac 

/■Fish, stamgybark trees, seals, 

\ eels, Ac. 

Ducks, w allabies, owls, cray-fish, Ac 
/Bnstaids, quails, doluch (a small 

1 tangnoo) 

/ Kangdi oo, she-oak trees, snmmei , 
\ sun, autumn (fem ), w md (fern ) 


AYith reference to this classification Mr D S Stewait, the 
authority for it, says, “ I have tned m vam to find some reason for 
the arrangement I asked, ‘To what division does a bullock 
belong 2 ’ After a pause came the answei, ‘It eats grass it is 
Booitwerio ’ I then said, ‘A cray-fish does not eat glass, why is 
it Boortweno 2 ’ Then came the standing leason foi all puzzling 
questions ‘ That is what oui fatheis said it was ’ ” 3 The natiual 
objects thus classed undei and shaiing theiespeet due to the totem 
may be conveniently called, as Mi Howitt proposes, 4 subtotems 
Again, the AYotjoballuk tribe m noitk- western Yictona has a system 
of subtotems, thus 5 — 


Phiatnes 

Totem Clans 

Subtotems 

Kiokitch. \ 
Garaiitclx. | 

1 Hot Wind 

2 White ci estles3 Cockatoo 

3 Belonging to the Sun 

4 Deaf Adder 

5 Black Cockatoo 

6 Pelican 

Each totem has suboidmate to it 
a nunYber of objects, animal oi 
legetable, eg, kangaioo, led 
gum-Uee, Ac 

Do 


Of the subtotems m this tube Mr Howitt says, “ They appeal to 
me to be totems in a state of development. Hot wind has at least 
five of them, white cockatoo has seventeen, and so on for the others 
That these subtotems are now m process of gaming a soit of inde- 
pendence may be shown by the following instance a man who is 
Krokitch-AYartwut (hot wind) claimed to own all the five subtotems 
of hot wind (three snakes and two birds), yet of these there was 
one which he specially claimed as ‘belonging’ to him, namely, 
Moiwuk (carpet-snake) Thus lus totem, hot wind, seems to have 
been m process of subdivision into minor totems, and this man’s 

1 Brough Smyth, i. 91, Bison and Howitt, 168, cf J... A. I , 
xnn 300 

2 Bison and Howitt, loc cit 3 Bison and Howitt, 169. 

4 In Smithson. Rep. for 188$, p 818 5 Ibid 


division might have become hot wind cai pet-snake had not 
eii llizatxon ludely stopped the piocess by almost extinguishing 
the tube ” 

Geographical Diffusion of Totemism — In Australia Diffusion 
totemism is almost universal 0 In Noitli America it may of totem- 
be loughly said to pievail, or have pievailed, among all the lim ‘ 
tubes east of the Rocky Mountains , 7 and among all the 
Indian (but not the Eskimo) tribes on the noith-west coast 
as far south as the United States frontier On the other 
hand, highly competent autlionties have failed to find it 
among the tribes of western Washington, north-western 
Oiegon, and California 8 In Panama it exists apparently 
among the Guaymies each tribe, family, and individual 
has a guardian animal, the most prevalent being a kind of 
panot 9 In South Amenca totemism is found among the 
Goajiros on the holders of Colombia and Y r enezuela , 10 the 
Arawaks m Guiana , 11 the Bosch negroes also in Guiana , 12 
and the Patagonians 13 Finding it at such distant points of 
the continent, we should expect it to be widely prevalent , 
but, with our meagie knowledge of the South American 
Indians, this is meiely conjectuie The aborigines of Peru 
and the Salivas on the Oimoco believed m the descent of 
their tiibes fiom animals, plants, and natural obj ects, such 
as the suu and eaith , 14 but this, though a presumption, is 
not a pi oof of totemism 

In Afuca totemism prevails m Senegambia, among the 
Bakalai on the equator, on the Gold Coast and m Ashantee, 
and among the Damaias and Bechuanas in. southern Africa 15 
There are traces of totemism elsewhere in Africa In east- 
ern Africa the Gallas are divided into two exogamous sec- 
tions, and have ceitam forbidden foods 10 In Abyssmia 
certain distucts or families will not eat of certain animals 
or paits of animals 17 The territory of the Hovas m Mada- 
gascar is divided and subdivided into districts, the names 
of the subdivisions refening “rather to clans and divi- 
sions of people than to place ” One of these names is “ the 
powerful bird,” i e , either the eagle or the vulture The 
same clan is found occupying separate districts 18 One 
Madagascar tribe regard a species of lemur as “ an embodi- 
ment of the spirit of their ancestors, and therefore they 
look with horror upon killing them ” Other Malagasy 
tribes and families lefram from eating pigs and goats, 
others will not eat certain vegetables noi even allow them 
to he earned into their houses 19 The only occasion when 
the Sakalava tribe m Madagascar kill a bull is at the cir- 
cumcision of a child, who is placed on the bull’s back during 
the customary invocation . 20 

In Bengal, as we have seen, there are numerous totem 
tribes among the non-Aryan races In Siberia the Yakuts 

6 Peihaps the only known exceptions aie the Kurnai m eastern 
and the Goumditch-moia in western Victona Bor the lattei see 
Bison and Howitt, p 275 

7 Gatschet, Migration Legend of the Cieek Indians, 153; H Hale, 

The Iroquois Rook of Rites, p 51 

8 Geoige Gibbs m Contnb to N. American Ethnol , i. 184, S. 

Poweis, Tribes of Calif , 5. 

9 A Pmait m Revue d’ Ethnographic, vi p 36. 

10 Simons in. Pi oc R Geog Soc , Dec 1885, pp 786, 796. 

11 Biett, Ind Tribes of Guiana, 98 , Im Thurn, Among the Indians 
of Guiana, 175 sq 

12 Cievaux, Voyages dans PAm&ngue du Sud, p 59 

13 Balknei, Descr of Patagonia, 114 

14 Garcilasso de la Vega, Royal Commentaries of the Incas, pt i 
bk i chs 9, 10, 11, 18 , Gnmilla, Hist, de I’Orenoque, l 175 sg 

15 Revue d’Ethnologie, m 396 sq , v 81, A B Ellis, The Tshi- 
speakmg People of the Gold Coast, p 204 sq , Bowdich, Mission to 
Ashantee, ed 1873, p 216 , Du. Cliaillu, Equal Afr , 308 sq , Id , 

Journey to Ashango Land, 427, 429 , O. J. Anderson, Lake Ngami, 

221 sq , Livingstone, Travels m S Africa, 13, Casahs, The Basutos, 

211 , J, Mackenzie, Ten Years North of the Orange River, 393 , 

J A. I , xvi. 83 sq 

16 Charles Hew, Life, Wanderings, dsc , m Eastern Africa, 272, 274. 

17 Mansfield Park j ns. Life m Abyssmia, 293 , Tr Ethnol. Soc , 

new senes, vi 292 13 Ellis, Hist of Madagascar, l 87 

19 Folk-Lore Record, n 22, 30 20 Ibid , iv. 45. 
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are divided into totem clans , the clansmen will not kill I 
their totems (the swan, goose, raven, Ac ) , 1 and the clans j 
are exogamaus. 2 The Altaian", also in Siberia, are dmded 
mto twenty-four clans, which, though mteifu"ed with each 
other, retain strongly the clan feeling , the clans are exo- 
gamous , each has its own patron divinity and religious 
ceremonies , and the only two names of clans of these and 
kindred tnbeb of which the meanings are given are names 
of animals 3 Tott-nnsm exists among the mountaineers 
of Toimosa, 4 and there are traces of it m China. 5 In 
Polynesia it existed, as we have seen, in Samoa In 

Melanesia it appears in Fiji , 9 the New Hebudes, 7 and 
the Solomon Inlands s Amongst the Dyaks there are 
traces of totemism m the prohibition of the flesh of certain 
animals to certain tribes, respect for certain plants, Ac 9 
It exists in the islands of Anibon, Uliase, Leti, Moa, 
Lakor, Keisar (Makisar), TVetar, and the Aarn and Babar 
archipelagos. 10 In the Philippine Inlands there are traces 
of it in the reverence for certain animals, the belief that 
the souls of ancestors dwell in trees, Ac. 11 

With regard to ancient nations, totemism may he re- 
garded as certain for the Egyptians, and highly probable 
for the Semites, 1 - Greeks, and Latins. If proved for one 
Aryan people, it might be regarded as proved for all, since 
totemi&m could scarcely have been developed by any one 
Aryan branch after the dispersion, and there is no evi- 
dence or probability that it ever was borrowed. Prof 
Sayce finds totemism among the ancient Babylonians, but 
his evidence is not conclusive. 13 

No satisfactory explanation of the origin of totemism 
has yet been given. Mr Herbert Spencer finds the origin 
of totemism in a “ misinterpretation of nicknames ” * 
savages first named themselves after natural objects, and 
then, confusing these objects with their ancestors of the 
same names, reverenced them as they already reverenced j 
their ancestors 14 But this view attributes to verbal mis- j 
understandings far more influence than, in spite of the j 
so-called comparative mythology, they ever seem to have j 
exercised 

Literature — Apart from the original authorities, the literature 
on totemism is very scanty The importance of totemism for the 
early history of society was first recognized by Mr J. JET M ‘Lennan 1 
in papers published m the Fortnightly Review (Oct and Nov 1869, I 
Feb 1870). The subject has sinee been treated of by E B. Tylor, 
Early History of Mankind , p 284 sq , Sir John Lubbock, Origin \ 
of Civilization, 260 sq , A Lang, Custom and Myth , p 260, &c , 
Id , Myth, Ritual , and Religion, i p 58 sq , &c , E Clodd, 
Myths and Dreams, p 99 sq , W Robertson Smith, Kinship 
and Marriage in Early Arabia See also Sacrifice, vol. xxi p 
135. For fuller details, see J. G Fiazer, Totemism (Edinburgh, 
1887). (J G. FR ) 

TOTILA. See Justinian and Narses. 


1 Strahlenherg, Description of the North and Eastern Paiis of 
Europe and Asia, London, 1738, p 383 

3 Middendorf, Siber. Reise, p 72, quoted by Lubbock, Origin of 
Civilisation, p 135 The present writer has been unable to find the 
passage of Middendorf re fen ed to. 

3 W RadlofF, Aus Siberian, i. 216, 258. The Ostiaks, also in. 
Siberia, are divided into exogamous clans, and they reverence the bear 
(Castren, Vorlesungen uber die Altaischen Volker, 107, 115, 117) 
This, however, by no means amounts to a proof of totemism 

4 Vetrhandl. d Berl Gesell Anthropologie, &c , 1882, p (62) 

6 Morgan, A S , p 364 sq One of the aboriginal tribes of China 
■worships the image of a dog (Gray, China, u 306). 

6 Williams, Fiji and the Fijians, ed 1860, i. 219 sq. 

7 Turner, Samoa., 334. 8 Fison and Howitt, p 37 n 

9 Low, Sarawak, 265 sq , 272-274, 306 , St John, Life m the 
Forests of the Far East , l. 186 sq , 203 , cf Wilken m 2nd Gids, 
June 1884, p 988 sq ; Ausland, 16th June 1884, p 470. 

10 Riedel, De sluik - en h oeshange rassen iusschen Papua en Selebes, 
pp 32, 61, 253, 334, 341, 376 sq , 414, 432 

11 Blumentntt, Per Ahnencultus unci die religiosen Anschauungen 
der Malaien des Phihppvnen-Archipel, 159 sq 

13 See W R Smith, Kinship and Marriage m Em ly Arabia 

, A H. Sayce, The Religion of the Ancient Babylonians , p 27 9 sq 

14 Spencer, Principles of Sociology, 1 367. 
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j TOTTENHAM, or Tottenham High Cross, a suburb 
of London, m the county of Middlesex, is situated on the 
old “Great Northern” road, about 44 miles north from 
Shoreditch The cross at Tottenham is not a market-cross, 
and its origin is doubtful. Towards the close of the 16th 
century it consisted of a column of wood, capped with a 
square sheet of lead The present cross of brick was 
erected by Dean Wood about 1600, and the ornamental 
work of stucco was added in 1809. In the time of Isaak 
Walton there stood over it a shady arbour of woodbine, 
sweetbriar, jessamine, and myrtle. Formerly Tottenham 
was noted for its “ greens,” in the centre of one of which 
stood the famous old elm trees called the “Seven Sisfceis”, 
these were removed in 1840, but the name is preserved in 
the Seven Sisters Road Bruce Castle, occupying the site 
of the old mansion of the Bruces, but built probably by 
Sir William Compton m the beginning of the 16th century, 
is now occupied as a private boarding school. The church 
of All Hallows, Tottenham, was given by David, king of 
Scotland, probably when he visited Henry m 1126, to the 
canons of the church of Holy Tumty, London. It has 
frequently been restored and altered The older parts 
are the tower, nave, and south aisle of the Perpendicular 
period and the south porch of the 16th century There 
are a large number of monuments and brasses Tottenham 
consists chiefly of an irregular lme of houses for about two 
miles along the high road, with short side streets at 
intervals There are a number of almshouses, including 
the Sanchez almshouses, founded in 1596 by Balthazar 
Sanchez, or Zanchero, confectioner to Philip of Spam , 
Reynardson’s (1685); Pheasunt’s, or “The Pound,” for 
poor widows, originally founded by George Hynnmgham 
in 1536, and further endowed by Pheasunt and Saunders , 
and the sailmakers’ almshouses, founded in 1869 by the 
Drapers’ Company for forty-five inmates. The free gram- 
mar school was enlarged and endowed m 1686 by Sarah, 
dowager duchess of Somerset. The population of the 
urban sanitary district (area 4642 acres) in 1871 was 
22,869, and m 1881 it was 46,456. 

In the reign of the Confessor the manor of Tottenham was pos- 
sessed by Earl "Waltheof, who m 1070 married Judith, niece of the 
Conqueror, and was created m 1072 eail of Northumberland, 
Huntingdon, and Northampton, but joined the conspiracy against 
■William, was betrayed by his wife, and was beheaded at Winchester 
It was inherited by his daughter Maud, who was married first to 
Simon de St Liz and afterwards to David, son of Malcolm III , 
king of Scotland, who was created by Henry I earl of Hunting- 
don, and received possession of all the lands formerly held by Eail 
Waltheof In 1184 the manor was granted by William the Lion, 
king of Scotland, to his brother David, earl of Angus and Gallo- 
way, the grant being confirmed m 1199 by King John of England, 
who created him earl of Huntingdon He married Maud, heiress 
of Hugh, earl of Chester, and his son John inherited both earldoms. 
The son raarued Helen, daughter of Llewelyn, punce of Wales, 
by whom he was poisoned m 1237, dying without issue She 
retamed possession till 1254, when the manor was divided between 
his coheirs Robert de Bins, John de Bahol, and Henry de Hastings, 
each division forming a distinct manor bearing the name of its 
owner In 1429 they all came into tlie possession of Alderman 
Gedeney. William Bedwell, the Arabic scholar, was vicar of 
Tottenham, and published in 1632 a Bnefe Description of the 
Tovme of Tottenham , m which he printed for the first time the 
burlesque poem, the “ Turnament of Tottenham ” 

See Robinson’s Risloi y of Tottenham, 1840 

TOUCAN, the Brazilian name of a bird, 15 long since 
adopted into nearly all European languages, and apparently 
first given currency m England (though not then used as 
an English word) m 166 8 16 by Charleton (Onomasticon, p 
115) , hut the bird, with its enormous beak and feather- 

15 Commonly believed to be so called from its cry, but Pi of Skeat 
( Proc Philolog , Society, 15th May 1885) adduces evidence to prove that 
the Guarani Tucd is from ti, nose, and cdng, bone, i e , nose of bone. 

- 16 In 1656 the beak of an “Aracan of Biazil,” which was a Toucan 
of some sort, was contained in the Musseum, Tradesccmtianum (p 2), 
hut the word Toucan does not appear there. 
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like tongue, was described by Oviedo in his Sumano de la 
Natural Histona de las Indias, first published at Toledo m 
1527 (chap 12), 1 and, to quote the translation of part of 
the passage m Wlllugliby’s Ornithology (p 129), “there 
is no bird secures her young ones better from the Monkeys, 
which are very noisom to the young of most Birds. For 
when she perceives the approach of those Enemies, she so 
settles her self m her Nest as to put her Bill out at the 
hole, and gives the Monkeys such a welcom therewith, 
that they presently pack away, and glad they scape so ” 
Indeed, so remarkable a bird must have attracted the 
notice of the earliest European invaders of America, the 
more so since its gaudy plumage was used by the natives 
in the decoration of their persons and weapons In 1555 
Belon {Hist Nat. Oyseaux, p 184) gave a characteristic 
figure of its beak, and in 1558 Thevet (Smgulantez de la 
France Antarctique , pp 8S-90) a somewhat long descrip- 
tion, together with a woodcut (m some respects inaccurate, 
but quite unmistakable) of the whole bird, under the name 
of “Toucan,” which he was the first to publish In 1560 
Gesner {leones Avium , p. 130) gave a far better figure 
(though still somewhat incorrect) from a drawing received 
from Ferrenus, and suggested that from the size of its 
beak the bird should be called JBurhynchus or Ramphestes 
This figure, with a copy of Thevet’s and a detailed descrip- 
tion, was repeated m the posthumous edition (1585) of 
his larger work (pp 800, 801). By 1579 Ambroise Pare 
((Envies, ed Malgaigne, m p 783) had dissected a Toucan 
that belonged to Charles IX of France, and about the 
same time Lery ( Voyage fait en la Terre die JBresil, chap, 
si ), whose chief object seems to have been to confute 
Thevet, confirmed that writer’s account of this bird in 
most respects In 1599 Aldrovandus (Ormthologia, i pp 
801-803), always ready to profit by Gesner’s information, 
and generally without acknowledgment, again described 
and repeated the former figures of the bird , but he cor- 
rupted his predecessor’s Ramphestes (which was nearly 
right) into Ramphastos, and m this incorrect form the 
name, which should certainly be Rhccmphestes or Rham- 
phastas , was subsequently adopted by Linnseus and has since 
been recognized by systematists. Into the rest of the early 
history of the Toucan’s discovery it is needless to go 2 
Additional particulars were supplied by many succeeding 
writers, until in 1834 Gould completed his Monograph, 
of the family 3 (with an anatomical appendix by Sir R 
Owen), to which, in 1835, he added some supplementary 
plates, and m 1854 he finished a second and much 
improved edition The latest systematic compendium on 
Toucans is Cassm’s “ Study of the Ramphastidse,” m the 
Proceedings of the Philadelphia Academy for 1867 (pp. 
100-124) 

By recent systematists 5 genera and from 50 to 60 species of the 
Family aie lecogmzed , but the characters of the former have never 
been satisfactory defined, much less those of numerous subdivisions 
which, it has pleased some writers to invent There can be little 
doubt that the bird first figured and described by the earliest 
authois above named is the JR toco of nearly all ornithologists, and 

1 The wnter has only been able to consult the reprint of this rare 
work contained m the JBibhotecci de Auiores Espaholes (xxn pp 473— 
615), published at Madrid m 1852 

2 One point of some interest may, however, be noticed. In 1705 
Plot (N H Oxfordshire, p 182) recorded a Toucan found within two 
miles of Oxford m 1644, the body of which was given to the repository 
in the medical school of that university, where, he said, “it is still to 
he seen ” Already m 1700 Leigh m his Lancashire ( 1 . p 195, Buds, 
tab 1, fig 2) had figuied another which had been found dead on the 
coast of that county about two yeais before The bird is easily kept 
in captivity, and no doubt from early times many weie bi ought alive 
to Europe 'Besides the one dissected by Paid, as above mentioned, 
Joh Faber, m his additions to Hernandez’s woik on the Natuial 
History of Mexico (1651), figures (p 697) one seen and described by 
Puteus (Dal Pozzo) at Fontainebleau 

3 Of this the brothers Sturm in 1841 published at Nuremberg a 
Geiman version. 
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as such is properly legaided as the type of the genus and therefore 
of the Family. It is one of the largest, measuring 2 feet in length, 
and has a wide range throughout Guiana and a great part of 
Biazil The huge beak, looking like the gieat claw of a lobster, 
more than 8 inches long and 3 high at the base, is of a deep orange 
coloui, with a large black oval spot near the tip The eje, with 
its double ms of green and yellow, has a broad blue oibit, and is 
surrounded by a bare space of deep orange skin _ The plumage 
geneially is black, but the throat is. white, tinged with yellow and 
commonly edged beneath with led, the upper tail-coveits are 
white, and the lowei scaxlet In other species of the genus, 14 to 
17 m number, the bill is mostly particoloured — green, yellow, red, 
chestnut, blue, and black variously combining so as often to form a 
ready diagnosis, but some of these tints aie very fleeting and_ often 
leave little or no trace after death Alternations of the brighter 
colours are also displayed m the feathers of the throat, breast, and 
tail-coverts, so as to be m like manner chaiactenstie of the species, 
and m several the bare space round the eye is yellow, gieen, blue, 
oi lilac The sexes are almost alike m coloration, and externally 
diffei chiefly in size, the males being largest The tail is nearly 
square or moderately rounded In the genus Pteroglossus, the 
“ Araeans” (pronounced Aiassari), the sexes more or less differ m 
appearance, and the tail is graduated The species aie smallei m 
size, and nearly all are banded on the belly, which is geneially 
yellow, with black and scarlet, -while except m two the tbioat of 
the males at least is black One of the most remaikable and 
beautiful is P beauharnaisi, by some authois placed m a distinct 
genus and called Beauhamaisius ulocomus In this the feathers of 
the top of the head aie very singular, looking like glossy curled 
shavings of black hoin or whalebone, the effect being due to the 
dilatation of the shaft and its coalescence with the consolidated 
barbs Some of the feathers of the straw-coloured throat and 
cheeks partake of the same structuie, but in a less degree, while 
the subtermmal part of the lamina is of a lustrous pearly -white 4 
The beak is nehly coloured, being gieen and crimson above and 
lemon below The upper plumage geneially is daik gieen, but the 
mantle and. rump aie crimson, as are a broad abdominal belt, the 
flanks, and many ciescentie markings on the otherwise yellow 
lower paits 5 The group oi genus Selenodeia , proposed by Gould 
m 1837 (leones Avium, pt 1), contains some 6 or 7 species, having 
the beak, which is mostly transveisely striped, and tail shorter 
than m Pteroglossus Heie the sexes also differ m coloration, the 
males having the head and bi east black, and the females the same 
parts chestnut , but all have a yellow nuchal crescent (whence the 
name of the group) The so-called Hill-Toucans have been separ- 
ated as another genus, Andigena , and consist of seme 5 or 6 species 
chiefly frequenting the slopes of the Andes and reaching an eleva- 
tion of 10,000 feet, though one, often placed among them, but 
perhaps belonging rather to Pteroglossus, the A laillom, remark- 
able for its yellow-orange head, neck, and lower parts, inhabits the 
lowlands of southern Biazil Another very singular foim is A. 
lamimrostns , which has affixed on either side of the maxilla, near 
the base, a quadrangular ivory-like plate, forming a feature unique 
in this or almost m any Family of Birds The group Aulaco- 
rhamphus, or “Gioove-bills,” with a considerable but rather un- 
certain number of species, contains the lest of the Toucans. 

The monstious serrated bill that so many Toucans possess was 
by Buffon, after his mannei, accounted a grave defect of Nature, 
and it must be confessed that no one has given what seems to be a 
satisfactory explanation of its precise use, though on evolutionary 
principles none will now doubt its fitness to the bird’s require- 
ments Solid as it looks, its weight is mconsideiable, and the 
perfect hinge by which the maxilla is articulated adds to its 
efficiency as an instrument of prehension. Swamson ( Qlassif 
JSircls, u p 138) imagined it meiely “to contain an infinity of 
nerves, disposed like net-work, all of which lead immediately to 
the nostnls, ” and add to the olfactory faculty This notion 
seems to he borrowed from Trail (Trans Linn. Society, xi p 
289), who admittedly had it from "Wateiton, and stated that it 
was “ an admirable contuvance of nature to increase the delicacy 
of the organ of smell , 1 but Sir R Owen’s description shews this 
view to be groundless, and he attributes the extraordinary develop- 
ment of the Toucan’s beak to the need of compensating, by the 
additional power of mastication thus given, for the absence of any 
of the grinding structures that are so characteristic of the in- 
testinal tract of vegetable- eating birds — its digestive organs possess- 
ing a general simplicity of formation The question is one worth 
deciding, and would not be difficult to decide by those who have 
the opportunity The nostrils aie placed so as to be in most 

4 This curious peculiarity naturally attracted the notice of the fiist 
discoverer of the species, Poeppig, who briefly described it m a letter 
published m Fionep’s Notizen (xxxn p 146) for December 1831. 

6 Readers of Mr Bates’s Naturalist on the Jhver Amazons will 
recollect the account (n p 344) and illustration there given of his 
encounter with a flock of this species of Toucan Hi 3 remarks on the 
other species with which he met aie also excellent 
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forms invisible until sought, being obscured by the frontal feathers 
or tire backward prolongation of the horny sheath, of the beak. 
The wrings are somewhat" feeble, and the legs have tlie toes placed 
in pairs, two before and two behind. The tail is capable of free 
vertical motion, and controlled by strong muscles, so that, least 
in the true Toucans, when the bird is preparing to sleep, it is re- 
verted and lies almost flat on. the back, on which also the huge 
bill reposes, pointing in the opposite direction. 

As may be inferred from the foregoing, the Toucans are 
a Neotropical form, and by* far the greater number inhabit 
the northern part of South America, especially Guiana and 
the valley of the Amazons. Some three species occur in 
Mexico, and several in Central America. One, E. yitell- 
imis, which has its headquarters on the mainland, is said 
to be common in Trinidad, but none are found in the 
Antilles projier. The precise place of the Family in the 
heterogeneous group Pimria j cannot yet be determined. 
Its nearest allies perhaps exist among the Capitomdm ; hat 
none of them are believed to have the long feather-like 
tongue which is so characteristic of the Toucans, and is, so 
far as known, possessed besides only by the Momotidee (cf. 
Motoiot, vol. xvii. p. 3). but of these last there is no 
reason to deem the Toucans close relatives, and, according 
to Swainson (lit supra, p. 141), who had opportunities 
of observing both, the alleged resemblance in their habits 
has no exi stance. Those of the Toucans in confinement have 
been well described by Broderip and Yigors ( Zool . Journal , 
i. p. 484,' ii. p. 47S), and indeed may be partially observed 
in many zoological gardens. Though feeding mainly on 
fruits, little seems amiss to them, and they swallow grabs, 
reptiles, and small birds with avidity. They are said to 
nest in hollow trees, and to lay white eggs. (a. x.) 

TOUGH may be defined as a sense of pressure, referred 
usually to the surface of the body. It is often understood 
as a sensation of contact as distinguished from pressure, 
but it is evident that, however gentle be the contact, a 
certain amount of pressure always exists between the 
sensitive surface and the body touched. Mere contact in 
such circumstances is gentle pressure ; a greater amount 
of force causes a feeling of resistance or of pressure referred 
to the skin; a still greater amount causes a feeling of 
muscular resistance, as when a weight is supported on the 
palm of the hand; whilst, finally, the pressure may he so 
great as to cause a feeling of pain. The force may not 
be exerted vertically on the sensory surface, hut in the 
opposite direction, as when a hair on a sensory surface is 
pulled or twisted. Touch is therefore the sense by which 
mechanical force is appreciated, and it j>resents a strong 
resemblance to hearing, in which the sensation is excited 
by intermittent pressures on the auditory organ. In 
addition to feelings of contact or pressure referred to the 
sensory surface, contact may give rise to a sensation of 
temperature, according as the thing touched feels hot or 
cold. These sensations of contact, pressure, or tempera- 
ture are usually referred to the skin or integument cover- 
ing the body, but they are experienced to a greater or less 
extent when any serous or mucous surface is touched. 
The skin being the chief sensory surface of touch, it is 
there that the sense is most highly developed, both as to 
delicacy in detecting minute pressures and as to the char- 
acter of the surface touched. Tactile impressions, pro- 
perly so called, are absent from internal mucous surfaces, 
as has been proved in men having gastric, intestinal, and 
urinary fistulas. In these cases, touching the mucous 
surface caused pain, and not a sensation of touch, 

Orf/cms of Touch. — Comparative Sketch. — The organs of touch 
present many varieties of form, from a simple filament of sensitive 
protoplasm to a highly complex end-organ connected with the 
commencement of a sensory nerve- fibre. The bodies of the lowest 
organisms are formed of contractile pro toplasm, and mechanical con- 
tact with any resisting substances causes a change of form. Here 
is the simplest kind of touch — a response on the part of any portion 
of the surface of the body to a mechanical stimulus. The pseudopodia 
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of the RMzopoda axe also organs of touch, and probably the cilia, 

the flagelke, and the short rod-like bodies seen on many Infusoria 
belong 3 to the same class of sensory organs. Among the C cel enter a 
(hvdroid polyps, tubularians, Hydro's'll cclusce, Medusas, Anthosoa or 
sea-anemones) tentacles are found, usually arranged _ in circles 
around the mouth or on portions of the body engaged m locomo- 
tion, as on the margins of the umbrella of Medusas. These have a 
large amount of sensibiiitv, and serve as organs of touch. In some 
also there are stiff hairs on the tentacles and around the mouth, 
more differentiated tactile organs. The Vermes show organs of 
touch in the form of modified cells of the integument, connected 
with sensory nerves. These cells often assume the form of stiff 
rods projected from the surface (tactile sette). Such are often found 
over the whole body of Turbellciria and Nemertina, on the tentacles 
of Bryozoci, on the head segment of Luvibriciclse, and on the tentacles 
and antenna of Chsetopoda. In the latter group of animals tactile 
or gans are also found in ring-like arrangements, called eirrhi, on the 
foot-stumps or parapodia. In some Hirudin ect (leeches) compli- 
cated tactile rods are embedded in cup-shaped organs scattered 
over the body. Large prominences of the cuticle, called tactile 
papills, are also found in many of the Vermes near the oral and 
genital orifices. The Eehinoclcrmcita have also special parts devoted 
to touch, and these show their highest differentiation in the tentacles 
of the Holothuroicla. ArtJiropoda show tactile organs in the form 
; usually of rod-like bodies projecting from the surface of the 
i appendages and chiefly connected 
with nerves passing to ganglionic 
cells. In Crustacea such organs are 
found on the antemice and other 
appendages, and on the an ten me in 
Myriapoda and Insecta . In the 

latter they are also found on the 
tarsal joints of the feet. The . ap- 
pearance of these rod-like bodies is 
seen in fig. 1. 

Ciliated tentacular processes exist 
in the larva of JBrachiopoda which 
are probably touch organs, but 
there are no definite organs of this 
kind in the adult form. The Mol- 
lusc a have the sense of touch widely 
diffused. All the soft parts of the 
body are capable of feeling when 
touched, and in various situations 
there are fine hair-like prolongations 
from cells. These are supplied with 

nerves, and are touch organs. Such ( Musca n, nerve ; g, 
are found on the edge of the mantle ganglionic swelling* s, tactile rods; 
in Zainellibranchiata , where they c i fin e hairs of cuticle (Lej-aig). 
may he in rows; they also exist on the siphons, and “they serve 
to watch over the particles that get into the mantle cavity with 
the water” (Gegenhaur). Processes of a tactile kind are also found 
on the epipodium, the edge of the mantle, and the cephalic tentacles 
in many Gasteropoda and on the dorsal tufts of the Nudi branchia ta. 
Here and there also there are enlargements of the integument 
covered with cilia and supplied by a nerve which have been regarded 
as toueh organs, but are by some supposed to be connected with 
smell (see Suiell). The Tunicata have cells with long filamentous 
processes in the integument, which are probably tactile in function. 

In the great majority of fishes toueh is limited to the lips, to 
parts of the tins, and to special organs _ called barbels. In the 
Cyprinoids there is a fold of skin bordering the mouth which is 
highly tactile. The lip of the sturgeon is covered with numerous 
papilla; ; the sucking lip of the lamprey is papillose and highly 
sensitive. The fins are in many fishes modified to serve as organs 
of touch. Thus the gurnards (Triglidae) have three soft flexible 
rays detached from the fin, and “the filiform radial appendages of 
the Tolynemiclce, the prolonged ventral fins of OspTiromenus, Tricho- 
gcister , and other Labyrinthibranchs, and of the Ophidiidsa” are 
examples of this class of organs (Owen). The barbels are long 
slender processes of skin, either single or in pairs, found in the 
Siluriclse, loaches, barbels, cods, sturgeons, and in the parasitic 
Myxinidas. The nerves for the barbels come from, the fifth pair of 
cranial nerves. “A cod, 'blind by absence or destruction of both 
eyeballs, has been captured in good condition, and it may be sup- 
posed to have found its food by exploring with the symphysial 
barbule, as well as by the sense of smell” (Owen). Bodies some- 
what similar to the Pacinian corpuscles (to be afterwards described) 
were discovered by Savi in 1844 in the torpedo; they are arranged 
in linear series on the anterior part of the mouth and nostrils, and 
over the fore part of the electrical organs. Each is composed of 
two capsules, one connected with the other, and containing a 
granular substance in which the nerve end is embedded. Peculiar 
mucous glands are also found outside the electrical OTgans of the 
torpedo which are believed to minister to touch. Similar organs 
exist in, sharks, and John Hunter dissected the snout of the spotted 
dog-fish ( Scyllwm ) “to show the manner of the nerves ramifying, 
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as also their apparent termination in this part, eaeli ultimate nerve 
appearing to terminate in tlie bottom of a tube or duet, the sides 
ol which, secrete and convey a thick mucus to the skin. 3 ’ These 
“nervo-mucous” organs are found in the sides and under part of 
the head and on the fore part of the trunk. 

The Amphibia and Heplilia do not show any special organs of 
touch. The lips of tadpoles have tactile papilke. Some snakes 
have a pair of tentacles on. the snout, hut the tongue is probably 
the chief organ of touch in most serpents and lizards. All reptiles 
possessing climbing powers have the sense of touch highly developed 
in the feet. 

Birds have epithelial papilke on the soles of the toes that are no 
doubt tactile. These are of great length in the capercailzie [Tetrax 
urogallus), “enabling it to grasp with more security the frosted 
branches of the Norwegian pine trees ” (Owen). It lias been sug- 
gested that the delicate “ papillose ” digits of the smaller birds 
assist them in nest-building by having the sense of touch highly 
developed. Around the root of the bill in many birds there are 
special tactile organs, assisting the bird to use it as a kind of sensi- 
tive probe for the detection in soft ground of the worms,' grabs, and 
slugs that constitute its food. Special bodies of this kind have 
been detected in the beak and tongue of the duck and goose, called 
the tactile corpuscles of 
Merkel, or the corpuscles 
of Grandry (fig. 2). Sim- 
ilar bodies have been 
found in the epidermis 
of man and mammals, in 
the outer root-sheath of 
tactile hairs or feelers. 

They consist of small 

bodies composed of a **- 

capsule enclosing two or Tig. 2.— Tactile Corpuscles from duck’s tongue, 
more flattened nucleated n > nerve * 

cells, piled in a row. Each corpuscle is separated from the others 
t™- a fvQnonnTonf 3 terminate either 




erdo). Another form of end-organ has been 
described by Herbst as existing in the mucous 
membrane of the duck’s tongue. These cor- 
puscles of Herbst are like small Pacinian cor- 
puscles with thin and very close lamella. 

Developments of integument devoid of feathers, 
such as the “wattles 33 of the cock, the “ca- 
runcles 33 of tlie vulture and turkey, are not 
tactile in their function. 

In the great majority of Mammalia the 
general surface of the skin shows sensitive- 
ness, and this is developed to a high degree 
on certain paTts, such, as the lips, the end of Fig. 3. — Tactile Corpuscle 
a teat, and the generative organs. Where from the hand, 
touch is highly developed, the skin, more especially the epidermis, 
is thin and devoid of hair. In the Monkeys tactile papillae are found 
in the skin of the fingers and palms, and in the 
skin of the prehensile tails of various species (Ateles). 

Such papillae also abound in the naked skin of the 
nose or snout, as in the shrew, mole, 
pig, tapir, and elephant. In the Or- 
nitharhynchus the skin covering the 
mandibles is tactile (Owen). In many 
animals certain hairs acquire great 
size, length, and stiffness. These con- 
stitute the vibrissse, or whiskers. Each, 
large hair grows from a firm capsule 
sunk deep in the true skin, and the 
hair bulb is supplied with sensory 
nerve filaments. In the walrus the 
capsule is cartilaginous in texture. 

The marine Carnivora have strong 
vibrissse which “act as a staff, in a 
wayanalogons to that held and applied 

hy the hand of a blind man ” (Owen). _ , m „ ■, 

Each species has hairs of this kind n! nfrve.° m 

developed on the eyebrows, lips, or 

cheeks, to suit a particular mode of existence, as, For example, the 
long fine whiskers of the night-prowling felines, and in the aye-aye, 
a monkey having nocturnal habits. In the V'ngulaia the hoofs 
need no delicacy of touch as regards the discrimination of minute 
points. Such animals, however, have broad, massive sensations of 
touch, enabling them to appreciate the firmness of the soil on which 
they tread, and. under the hoof we find highly vascular and sensitive 
lamellae or papillae, contributing no doubt, not only to the growth 
of the hoof, but also to its sensitiveness. The Cetacea have numerous 
papillae in the skin, regarding which J ohn Hunter remarks : “ These 
villi are soft and pliable ; they float in water ; and each is longer or 
shorter according to the size of the animal. In the spermaceti 



whale they are about a quarter of an inch long ; in the grampus, 
bottlenose, much shorter; in all they are extremely vascular; they 
are sheathed in corresponding hollows of the epiderm.” In some 
whales the skin is thrown into numerous longitudinal plaits on 
the under and fore part of the body ( Balsenoptera ). Prof. Owen 
x-emarks regarding these: “It is peculiar to the swifter swimming 
whales that pursue mackerel and herring, and may serve to warn 
them of shoals, by appreciation of an impulse of the water rebound- 
ing therefrom, and so conveying a sense of the propinquity of 
sunken rocks or sand-banks. Sensitiveness to the movements of 
the ambient ocean is indicated by certain observed phenomena. 
The whale-fishers aver that when a straggler is attacked its fellows 
will bear down from some miles’ distance, as if to its assistance ; 
and it may be that they are attracted by perception of the vibration 
of the water caused by the struggles of the harpooned whale or 
cachalot” (Owen’s Comparative Anatomy , vol. iii. p. 189). Bats 
have the sense of touch strongly developed in the wings and external 
ears, and in some species in the flaps of skin found near the nose. 
These “nose-leaves” and expanded ears frequently show vibratile 
movements, like the antennae of insects, enabling the animal to 
detect slight atmospheric impulses. In the vampires ( Desrnocli ) 
and fruit-eating bats ( Ptcropi ) the auricular and nasal appendages 
are small; “suclx sensitive tactile guides or warners In flight are 
only needed in the hats of active food, which must follow in swift 
evolutions, like the swallows, but in gloom, the volatile insects 
that people the summer air at dawn or dusk” (Owen). There is 
little doubt that many special forms of tactile organs will be found 
in animals using the nose or feet for burrowing. A peculiar end- 
organ has been found in the nose of the mole, while there are ‘ 1 end- 
capsules 33 in the tongue of the elephant and “ nerve rings” in the 
ears of the mouse. 

End-Organs of Touch in Man . — In man three special 
forms of tactile end-organs have been described, and can 
be readily demonstrated. 

(1) The Knd-Bzdbs of Krause. — These are oval or 
rounded bodies, from to of an inch long. Each 
consists of a delicate capsule, composed of nucleated con- 
nective tissue enclosing numerous minute cells. On tracing 
the nerve fibre, it is found that the nerve sheath is con- 
tinuous with the capsule, whilst the axis cylinder of the 
nerve divides into branches which lose themselves among 
the cells. Waldeyer and Longworth state that the nerve 
fibrils terminate in the 
cells, thus making these ^ 
bodies similar to the cells 
described by Merkel (ut 
supra). See fig. 5. These 
bodies are found in the 
deeper layers of the con- 
junctiva, margins of 
the lips, nasal mu- 
cous membrane, epi- 
glottis, fungiform 
and circumvallate 
papillae of the : 
tongue, glans penis 
and clitoris, mucous membrane of the rectum of man, and 
they have also been found on the under surface of the 
“ toes of the guinea-pig, ear and body of 
the mouse, and in the wing of the bat ” 

(Landois and Stirling). In the genital 
organs aggregations of end-hulbs occur, 
known as the “genital corpuscles of 
Krause” (fig. 4). In the synovial mem- 
brane of the joints of the fingers there j 
are larger end-bulbs, each connected with I, 
three or four nerve-filaments. 

(2) The Touch . Corpuscles of Wagner 
and Meissner. — These are oval bodies, 
about of an inch long by -g^j- of an 
inch in breadth. Each consists of a 
series of layers of connective^ tissue ^ e.-Ena-BuTbVom 
arranged transversely, and containing in conjunctiva of calf, n, 
the centre granular matter with nuclei neiTe ' 

(fig. 7). One, two, or three nerve fibres pass to the lower 
end of the corpuscle, wind transversely around it, lose the 



Fig. 5. — End-Bull) from human 
conjunctiva. a, nucleated 
capsule; b, core; c, entering 
nerve-fibre terminating in the 
core at d. 
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-white substance of Schwann. penetrate into the corpuscle, 
where the axis cylinders, dividing, end in some way un- 
known. The cor- 
puscles do not con- 
tain any soft core, 
but are apparently 
built up of irregu- 
lar septa? of con- 
nective tissue, in 
the meshes of 
which the nerve 
fibrils end in ex- 
pansions similar 
to Merkel’s cells. 

Dr Thin describes 
simple and com- 

pound corpuscles 
according to the 
number of nerve 

__ „ Fi r,. 7.—' Vertical Section of the Skin of the palm of the 

nDTeS entering hand, "blood-vessel ; b, papilla of the cutis vera; 

them These bodies c, capillary; d, nerve-fibre passing to a toueh-cor- 
c i poscle; e, Wagner’s touch-corpuscle ; f, nerve- 

are IOUnd, aoun- j^re, divided transversely; g, cells of the Malpighian 
dantlv in the nalm layer of the skin. (From Landois and Stirling, 
„ . p •, after Biesiadecki.) 

of the hand and 

sole of the foot, where there may he as many as 21 to 
every square millimetre (1 mm. = A T inch). They are not 
so numerous ou the back of the hand or foot, mamma, lips, 
and tip of the tongue, and they are rare in the genital 
organs. ec Eollmann describes three special tactile areas 
in°the hand : — (1) the tips of the fingers, with 24 touch 
corpuscles in a length of 10 mm. ; (2) the three eminences 
tying on the palm behind the slits between the fingers, 
with 5 -4-2 '7 touch-corpuscles in the same length ; and 
(3) the ball of the thumb and little finger, with 3T-3-5 
touch corpuscles. The first two areas also contain many 
of the corpuscles of Vater or Pacini, whilst in the latter 
these corpuscles are fewer and scattered. In the other 
parts of the hand the nervous end- 
organs are much less developed ” 

(Landois and Stirling). 

(3) The Corpuscles of Yater or 
Pacini. — These, first described by 
Yater so long ago as 1741, are 
small oral bodies, quite visible to 
the naked eye, from T V to of 
an inch long and to Ag- of an 
inch in breadth, attached to the 
nerves of the hands and feet. They 
can be readily demonstrated in the 
mesentery of the cat (fig. 8). Each 
corpuscle consists of 40 to 50 
lamellae or coats, like the folds of 
an onion, thinner and closer to- 
gether on approaching the centre. 

Each lamella is formed of an elastic 
material mixed with delicate con- 
nective tissue fibres, and the inner 
surface of each is lined by a single 
continuous layer of endothelial 
cells. A double- contoured nerve 
fibre passes to each. The white 
substance of Schwann becomes 
continuous with the lamellae, whilst Frc . 8 ._ Y 2:ei-'s or Pacini’s Cor- 
the axis cylinder passes into the puscle. a, stalk ; b, nerve -fib re 

. , _ ~ Hi t. entering- it; c, d., connective 

body, and ends in a small knob or tissue envelope; c, axis cy-im- 
in a plexus. Sometimes a blood- der > wi£!x its end a^dea at/, 
vessel also penetrates the Pacinian body, entering along 
with the nerve. Such bodies are found in the subcutaneous 
tissue on the nerves of the fingers and toes, near joints, 
attached to the nerves of the abdominal plexuses of the 
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sympathetic, on the coccygeal gland, on the dorsum of the 
penis and clitoris, in the meso-colon, in the course of the 
intercostal and periosteal nerves, and la the capsules of 
lymphatic glands (William Stirling). 

Physiology of Touch in Man . — Such are the special end- 
organs of touch. It has also been ascertained that many 
sensory nerves end in a plexus or network, the ultimate 
fibrils being connected with the cells of the particular 
tissue in which they are found. Thus they exist in the 
cornea of the eye, and at the junctions of tendons with 
muscles. In the latter situation ff flattened end-flakes or 
plates ” and “ elongated oval end-bulbs ,J have also been 
found (Sachs, Rolletfc, Golgi). A consideration of these 
various types of structure show that they facilitate inter- 
mittent pressure being made on the nerve endings. They 
are all, as it were, elastic cushions into which the nerve 
endings penetrate, so that the slight variation of pressure 
will be transmitted to the nerve. Probably also they serve 
to break the force of a sudden shock on the nerve endings. 

Sensitiveness and Sense of Locality . — The degree of sensitiveness 
of the skin is determined, by finding the smallest distance at which 
the two points 

of a pair of 

"SI 


mb 


compasses can 
be felt. This 
method, first 
followed by 
Weber, is em- 
ployed by phy- 
sicians in the , . ... , 

diagnosis of nervous affections involving the sensitiveness ot the 
skin. The following table shows the sensitiveness in nnllrmetres 
for an adult, whilst the corresponding numbers for a boy 12 
years of age are given within brackets (Landois and Stirling, alter 


Fro. 0. — iEsthesiomefcer of Sleveking-. 


Weber): — _ Millimetres.^ 

Tip of tongue 

Third phalanx of finger, volar surface.. 

Red part of the lip 

Second phalanx of finger, volar surface 

First phalanx of finger, volar surface 

Third phalanx of finger, dorsal surface “ • 8 

Tip of nose h 

Head of metacarpal bone, volar 

Ball of thumb 

Ball of little finger. 

Centre of palm 8-9 

Dorsum and side of tongue ; white of the lips ; 

metacarpal part of the thumb 9 

Third phalanx of the great toe, plantar surface. 

Second phalanx of the fingers, dorsal surface... 

Back 

Eyelid 

Centre of hard palate. 

Lower third of the fore-arm, volar surface 

In front of the zygoma 

Plantar surface of the great toe on-? 

I nner surface of the lip * 2 9 

Behind the zygoma 22 ’6 

Forehead 22 ’6 

Occiput 

Back of the hand 
Under the chin.. . 

Vertex 

Knee... 

Sacrum (gluteal region) 44*j5 

Fore-arm and leu 45 *1 


l’l 

2 - 2-8 

4-5 

4-4-5 


6-8 

5- 6-8 

6- 5-7 
5-5-6 


11 -s 
11*8 
11-8 
11-3 
IS -5 
15 
15-8 


81 -f 
33-8 
33-8 
■1 


I’l] 

:i-7j 

3-9] 

;s-b] 

[4-5] 

[4-5] 

[4-5] 


6 - 8 ] 

6-8} 

9] 


Ill’S] 

[11 - 3 ] 
[ 9 ] 
13 -5] 
15-8] 
18] 
’ 22 - 6 ] 
[ 22 - 6 ] 
22 * 6 ] 
[ 22 - 6 ] 
'31-6] 
[33 -8] 
r.33-8] 
[361] 


Fore-arm and leg, 

hfeek : "■ 

Back of the fifth dorsal vertebra ; lower dorsal 

and lumbar region £4*1 

Middle of the neck ; ®4*7 

Upper arm; thigh; centre of the back 67 "7 [31*6-40 oj 

These investigations show not onlythat the skin is sensitive, 
but that one is able with great precision to distinguish the part 
touched. This latter power is usually called the sense of locality, 
and it is influenced by various conditions. . The greater the 
number of sensory nerves in a given area, of skin the greater is the 
degree of accuracy in distinguishing different points. Contrast 
in this way the tip of the finger and the back of the hand. Sensi- 
tiveness increases from the joints towards the extremities, and, as 
pointed out by Yierordt, sensitiveness is great in parts of the body 
that are actively moved. The sensibility of the limbs is finer m 
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the transverse axis than in the long axis of the limb, to the extent 
of g on the flexor surface of the upper limb and J on the extensor 
siu face (Landois) It is doubtful if exercise improves sensitive- 
ness, as Francis Galton found that the performances of blind boys 
were not superior to those of other boys, and he says that “ the 
guidance of the blind depends mainly on the multitude of col- 
lateial indications, to which they give much heed, and not their 
superiority to any one of them ” When the skin is moistened 
■with indifferent fluids sensibility is increased. Suslowa made the 
curious discovery that, if the area between two points distinctly 
felt be tickled or be stimulated by a weak electric current, the 
impressions are fused Stretching the skm, and baths m water 
containing carbonie acid or common salt, mciease the power of 
localizing tactile impressions In experimenting with the com 
passes, it will be found that a smaller distance can be distinguished 
if one proceeds from greater to smaller distances than m the re- 
verse direction A smaller distance can also be detected when 
the points of the compasses are placed one after the other on the 
skm than when they are placed simultaneously If the points of 
the compasses are unequally heated, the sensation of two contacts 
becomes confused Anansemie condition, 01 a state of venous con- 
gestion, or the application of cold, 01 violent stretching of the skm, 
or the use of such substances as atropine, datunn, morphia, 
strychnine, alcohol, bromide of potassium, eannabm, and hydiate 
of chloral blunt sensibility The only active substance said to 
increase it is caffem 

-Absolute sensitiicness, as indicated by a sense of pressure, lias 
been determined by vanous methods Two diffeient weights aie 
placed on the part, and the smallest diffeience m weight that can 
lie perceived is noted Weber placed small weights directly on 
the skin , Aubert and Hammier loaded small plates ; Dolim made 
nse of a balance, having a blunt point at one end of the beam, rest- 
ing on the skm, whilst -weights weie placed on the other end of the 
beam to equalize the pressure, Eulenbeig invented an instrument 
like a spnal spring paper-clip or balance (the baitesthesiometer), 
having an index showing the pressure m grammes , Goltz employed 
an india-iubber tube filled with watei, and this, “to ensuie a con- 
stant surface of contact, bent at one spot oveT a piece of cork, is 
touched at that spot by the cutaneous part to be examined, and, 
by rhythmically exerted piessuie, waves analogous to those of the 
arteual pulse are produced m the tube” (Heimann) , and Landois 
invented a mercurial balance, enabling lnm to make rapid variations 
m the weight without giving use to any shock (figured m Landois 
and Stirling’s Physiology , p 1155) These methods have given the 
following general results (1) The greatest acuteness is on the 
forehead, temples, and back of the hand and forearm, which detect 
a pressure of 002 gramme, fingers detect 005 to 015 gramme, 
the chm, abdomen, and nose 04 to 05 giamme (2) Goltz’s 
method gives the same geneial results as Weber’s experiment -with 
the compasses, with the exception that the tip of the tongue has 
its sensation of pressuie much lower m the scale than its sensation 
of touch (3) Eulenberg found the following gradations m the 
fineness of the pressure sense — the forehead, lips, back of the 
cheeks, and temples appreciate diffexences of -jV to (200 205 to 

300 310 grammes). The back of the last phalanx of the fingers, 

the forearm, hand, 1st and 2d phalanges, the palmai surface of the 
hand, forearm, and upper arm distinguish diffei cnees of •j 1 - B to -jV 
(200 220 to 200 210 grammes) The front of the leg and thigli 

is similar to the foi eai m Then follow the back of the foot and 
toes, the sole of the foot, and the hack of the leg and thigh Dohm 
placed a weight of 1 gramme on the slim, and then dotei mined the 
least additional weight that could he detected, with this lesult — 
3d phalanx of finger, 499 gramme , hack of the foot, 5 gramme , 
2d phalanx, 77 1 gramme, 1st phalanx, '82 gramme , leg, 1 
gramme, hack of hand, 1 156 giammes , palm, 1 108 grammes , 
patella, 1 5 giammes, foieaim, 1 99 giammes, umbilicus, 3 5 
giammes , and back, 3 8 grammes (Landois and Stilling) (4) In 
passing from light to heavier weights, the acuteness increases at 
once, a maximum is leached, and then with heavy weights the 
powei of distinguishing the differences diminishes (Henng, Bieder- 
mann) (5) A sensation of pressure after the weights have been 
removed may be noticed ( after-pressure sensation), especially if the 
weight be considerable (6) Valentine noticed that, if the finger 
were held against a blunt-toothed wheel, and the wheel weie rotated 
with a ceitam rapidity, he felt a smooth margin. This was ex- 
-penenced when the intervals of time between the contacts of suc- 
cessive teeth were less than fiom to -g-fn- of a second The same 
expenmeirt can he readily made by holding the fingei over the holes 
in one of the outermost circles of a large syren xotatmg quickly 
the sensations of individual holes become fused, so as to give 1 ise 
to a feeling of touching a slit (7) Vibrations of strings are de- 
tected even when the number is about 3 500 per seeond , above this 
the sensation of vibration ceases By attaching bristles to the 
prongs of tuning forks, and bringing these ant© contact with the 
lip or tongue, sensations 6f a very acute chaiacter are experienced, 
which are most intense when the forks vibrate from 600 to 1500 
per second 


Information p om Tactile Impressions — These enable ns to come 
to the following conclusions (1) We note the existence of some- 
thing touching the sensory surface (2) From tlio intensity of the 
sensation we determine the weight, tension, or intensity of the pres- 
sure This sensation ism the first instance lefeired to the skin, 
but after the pressure has leaehed a certain amount muscular sensa- 
tions aie also experienced — the so-called muscular sense (3) The 
locality of the part touched is at once determined, and fiom this 
the probable position of the touching body Like the visual field, 
to v Inch all letmal impressions are leferred, point for point, there 
is a tactile field, to which all points on the skm surface may he 
referred (4) By touching a body at various points, from the 
difference of pressure and from a comparison of the positions of 
vanous points in the tactile field we judge of the configuiation of 
the body. A number of “ tactile pictuies 53 are obtained by pass- 
ing the skm over the touched body, and the shape of the body Is 
further determined by a knowledge of tbe muscular movements 
necessary to bung the cutaneous surface into contact with different 
portions of it It there is abnormal displacement of position, a 
false conception may arise as to the shape of the body Thus, if 
a small marble or a pea be placed between the index and middle 
finger so as to touch (with the palm downwards) the outer side of 
the index finger and the inner side of the middle finger, a sensation 
of touching one lound body is expenenced , but if the fingeis be 
crossed, so that the marble touches the inner side of the index 
fiuger and the outer side of the middle fingei, theie will be a 
feeling of two round bodies, because in these circumstances there 
is added to the feelings of contact a feeling of distoition (or of 
muscular action) like what would take place if the fingeis, foi pur- 
poses of touch, were placed m that abnoimal position Again, 
as showing that oui know-ledge of the tactile field is piecise, there 
is the well-known fact that w-hen a piece of skm is transplanted 
from the foieliearl to the nose, m the opeiation for lemoving a 
deformity of the nose ansing fiom lupus 01 other ulcerative 
disease, the patient feels the new nasal part as if it were his fore- 
head, and he may have the cm ions sensation of a nasal instead o*f 
a frontal headache. (5) From the number of points touched we 
judge as to the smoothness or toughness of a body A body having 
a uniformly level surface, like a billiard ball, is smooth ; a body 
having points irregular m size and numbei 111 a given aiea is lough ; 
and if the points are veiy close togethei it gives use to a sensation, 
like that of the pile of velvet, almost mtoleiable to some indivi- 
duals Again, if the pressure is so uniform as not to be felt, as when 
the body is immersed m water (paiadoxical as this may seem, it is 
the case that the sensation of contact is felt only at the limit of the 
fluid), we experience the sensation of being 111 contact with a fluid. 
(6) Lastly, it would appear that touch is always the result of vaca- 
tion of pressure No portion of the body w-lien touching anything 
can be regaided as absolutely motionless, and the slight oscillations 
of the sensory surface, and in many cases of the body touched, 
pioduce those vauations of pressuie on which touch depends. 

Theories as to Touch — To explain the phenomenon of the tactile 
field, and more especially the lemaikable valuations of tactile 
sensibility above descuhed, vanous theories have been advanced 
(1) The one most geneially know-n is that of E Id "Weber, as 
modified or restated by Lotze, Meissnei, Czeimak, and others. It 
assumes that, whilst we lefer eveiy tactile sensation to a certain 
position m the tactile field, we do not refer it meiely to a point, hut 
to a cneulai 01 oval area on the skin, called a cnclc of sensibility 
Fmther, it is assumed that if two such cncles touch or 01 eilap they 
cannot he individually peiceived, and that they can only be so 
individually perceived when one 01 moie cnclcs of sensibility inter- 
vene, or, m other A 8 

woi ds, when there 


is a “non-uri- 
tated sensoiy ele- 
ment” between 
the two points 
touched (figs 10 
and 11) 

Each cncle of 
sensibility may 
be supposed to 
be innervated by 
a distinct fibre 
Thus, suppose the 
sensitive surface 
of the skin to be 



Figs 10 and 11 — Diagrams of Tactile Innervation (From 
Beaunis, Physiologic Ilumaine ) 


diagrammatiGally represented as m figs 10 and 11, each square 
would be a “ circle of sensibility 33 In moie sensitive legions the 
squares would be smaller and the number of nerve terminations 
greater than m less sensitive regions In fig 10 the area contains 
nine circles ” and has nine nerve terminations, -whilst in fig. 11, 
'although the total area is the same, tlieae aie tliiity-six “ circles” 
and thirty-six nerve filaments If the points of the compasses be 
placed at a and c m fig 10 the sensation will be that of one point ; 
there would also be a sensation of one point if they were placed at e 

XXIII —61 
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ami d ; hut if the t r iv-h c an*le there vs ill lea double 'crbi- 

tvm, Vran G e the ‘circle ’ d mtrrven<- = Again, m fig II, where 
tiu " circles ’ a r e much -malls rami mure nunitiuus, the minimum 
distance at which two ^i-nsa ions a 1 p experienced is much Is **3 than 
m fig 10, for this wuul lliaj.j fa when tfiu eompas-cs touch a and d 
It vail al=o bs ob G rrvcd that the same distance d e m fig 10 would 
give a fe’ngle sensation, whilst it would give a double sensation m 
tig 11. Bat <• r in fig 10 gives a double sensition, and ret the same 
distance would gne a single ‘tus^fion if the points of the com- 
pa==:f3 touched "a bulling “ c.rchs A. “circle of sensibility,' 5 
liow ever, cannot 1 e regarded as an anatomical magnitude or 
“ eu*aneo.ts *=* n-ory unit," or, m otiier words, the area of distribu- 
tion of a single none fibre. The extent of any such hypothetical 
circle can he altered In piactice and attention, and we may therefore 
assume rU*t the circles overlap, and that even the same area of shin 
receives numerous nerve fila- 
ment-, and that consequent- 
ly, when a body is touched, 
it excites at once many fila- 
ments. This is illustrated 
by tig. 12 

It will be 'seen that each 
area receives a certain num- 
ber of nerve fibres and cadi 
nerve fibre supplns Mails 
that cross the fibrils of ad- 
joining nerves. If the point 
of the compass touch at a, 
it will irritate all the librts 
from I to 7, bnt these will 
not be excited with equal in- 
tensity; the excitation will 
be at a maximum at 4, more 
feeble for 3 and 5, and still 
more feeble for 2 and 6 , so 
that the intensity of the excitation may be represented by the curve 
above a. In this case the sensation will he that of one point, because 
all the fibrils have been excited. If the other point of the compass 
be placed at b, there will be an intermediary region not excited, and 
two points will be felt Suppose now the second point of the com- 
passes is moved to c, all the fibrils between the two points a and c 
are excited, and there is likely a sensation of siDgle contact , but 
the excitation of the fibrils 7 and 8 is very feeble, and it is possible, 
by attention and practice, to leave these out, and then there will he 
-a sensation of two contacts ; Berninis). This mechanical theory has 
no anatomical bads, except it he the statement made by Kiause that 
the distance ot the two joints of the compasses at which two points 
are felt includes m the mean 12 tactile corpuscles "Whilst atten- 
tion has been mainly directed to the skin as the locality where an 
anatomical explanation is to be sought for, it must not be foi gotten 
that processes may be in operation m the nerve centies. It is 
well known that irradiation of nervous impulses occur m the nerve 
centies (see Physiology, vol xix p 29), and it is not unlikely that, 
when a nervous impression reaches the bram from a parlicular area 
of skin, this may be diffused to neighbouring nerve-cells, exciting 
these, and that then the effect on these cells, m accordance with 
the law that sensations in nerve centres are referred to the origins 
in the periphery of the sensory nerve fibres reaching them, will be 
referred to adjoining areas of skin, or, in other words, to adjoining 
points in the tactile field 

Wundt has propounded a psycho-physiological theory that every 
part of the skin with tactile sensibility always conveys an impres- 
sion of the locality of the sensation Eaeh aiea of skm has a 
“ local colour,” and this diminishes from area to area The grada- 
tion Is sudden where the sense of locality is acute and gradual where 
it is obtuse. “ A circle of sensation is an area where the local 
colour changes so little that tw o separate impressions fuse into one ” 
(Landois) Practice enables one to notice the changes of local 
colour, and thus more and more accurately to discriminate points 
closer and closer together This theory does not appear to explain 
anything, it simply restates the phenomena for whieh an explana- 
tion is desired. 

Sensations of Temper vtere — The skm is not merely the seat 
of tactile impressions, but also of impressions of temperature 
This depends on thermic nritation of the terminal organs, as 
pioved by the following expenment of E H. Weber — “If the 
elbow he dipped into a very cold fluid, the cold is only felt at the 
immersed part of the body (where the fibres terminate), pain, 
however, is felt in the terminal organs of the ulnar nerve, namely, 
m the finger points, this pam, at the same time, deadens the local 
sensation of cold.” If the sensation of cold were due to the 
irritation of a specific-nerve fibre, the sensation of cold would be 
referred to the tips of the fingers. When any part of the skm 
is above its normal mean temperature, warmth is felt , in. the 
opposite ease, cold. The normal mean temperature of a given 
area vanes according to the distribution of hot blood in it and to 
the activity of nutritive changes occurring in it When the skm 


is brought into contact w ith a good conductor of heat there is a 
sensation of cold. A =ensation of heat is experienced when heat is 
earned to the skm in any w ay. The following are the chief facts 
that have been, ascertained regarding the tempeiature sense (1) 
E H. Weber found that, with a skm temperature of from 15° 5 C. 
to 35° C , the tips of the fingers can distinguish a difierence of 
25° C to 2° C Temperatures just below that of the blood (33 0, C — 
27 3 C ) are distinguished by the most sensitive parts, even to 05° 
C (2) The thermal sense varies m different legions as follows — 
tip of tongue, eyelids, cheek**, lips, neck, belly. The “perceptible 
minimum” was found to be, m degrees C’ — bieast, 4°, back, 9°; 
back of hand, 3°, palm, 4°, aim, 2°, back of foot, 4°; thigh, 
5% leg, S 3 to 2% cheek, 4°, temple, 3° (3) If two different 

temperatures are applied side by side and simultaneously, the 
impressions often fuse, especially if the areas are close together 
(4) Practice is said to improve the thermal sense (5) Sensations 
of heat and cold may curiously alternate , thus “ when the skm 
| is dipped first into water at 10° C- we feel cold, and if it be then 
dipped into water at 16° C we hare at first a feeling of warmth, 
but soon again of cold” (Landois) (6) The same tempeiature 
applied to a large area is not appreciated m the same way as when 
applied to a small one, thus “ the whole hand when placed m 
water at 29° 5 C. feels warmer than when a finger is dipped into 
water at 32° C. 

There is every reason to hold that there are different neive fibres 
and different central organs for the tactile and thermal sensations, 
but nothing definite is known The one sensation undoubtedly 
affects the other Thus the minimum distance at which two com- 
pass points are felt is diminished when one point is warmer than 
the other Again, a colder weight is felt as heavier, “ so that the 
apparent difference of pressure becomes greater w hen the heavier 
weight is at the same time colder, and less when the lighter weight 
is colder, and difference of pressure is felt with equal weights of 
unequal temperature” (E. H Weber). Great sensibility to differ- 
ences of temperature is noticed after removal, alteration by vesi- 
cants, or destruction of the epidermis, and m the skin affection 
called herpes zostei. The same occurs m some eases of locomotor 
ataxy. Removal of the epidermis, as a rule, increases tactile 
sensibility and the sense of locality Increased tactile sensibility 
is termed hypcrpselaphesta, and is a rare phenomenon in nervous* 
diseases Paraly sis of the tactile sense is called 7iypopselaphesia y 
whilst its entire loss is apsclaphesia. Biown-Sequaid mentions a. 
ease m which contact of two points gave rise to a sense of a third 
point of contact Certain conditions of the nerve centies affect 
the senses both of touch and temperature Under the influence of 
morphia the person may feel abnoimally enlarged or diminished in. 
size. As a rule the senses aie affected simultaneously, hut cases 
occur where one may be affected more than the other Herzen 
states that “limbs which are sleeping" feel heat and not cold 
(Landois) 

Pain — In addition to sensations of touch and of temperature 
referred to the skm, there is still a third kind of sensation unlike 
either, namely, pam. This sensation cannot be supposed to be 
excited by nutations of the end-oigans of touch, or of specific 
thermal end-organs (if there be such), but rathei to irritation of 
ordinary sensory nerves, and there is every reason to believe that 
painful^ impressions make their way to the biam along spinal 
tracks in. the spinal cmd If we consider our mental condition 
as regards sensation at any moment, we notice nnmeious sensations 
more or less definite, not leferred directly to the surface, nor to 
external objects, such as a feeling of geneial comfort, free or im- 
peded bieatlung, hunger, thirst, malaise, honor, fatigue, and pam. 
These are all caused by the nutation of oidinary sensory nerves m 
different localities and if the irritation of such neives, by chemical, 
thermal, mechanical, or nutritional stimuli, passes beyond a certain 
maximum point of intensity the result is pam Irritation of a 
nerve, m accoidance wnth the law of “penpheial reference of 
sensation," will cause pam Sometimes the imitation applied to 
the tiunk of a sensory nerve may be so intense as to destroy its 
normal function, and loss of sensation or ansesthesia results If 
then the stimulus he increased, further, pam is excited which is 
leferred to the end of the neive, with the result of pioducmg what 
has been called anaesthesia dolorosa Pains frequently cannot be 
distinctly located, piobably owing to the fact of irradiation m the 
neive centres and subsequent reference to areas of the body which 
are not leally the seat of nutations The intensity of pam de^ ends 
on the degiee of excitability of the sensory nerves, whilst its mas- 
siveness depends on the number of nerve ffbies affected The 
quality of the pain is probably produced by the kind of irritation 
of the nerve, as affected by the structure of the part and the greater 
or less continuance of severe pressure Thus there are pieicmg, 
cutting, boring, burning, throbbing, pressing, gnawing, dull, and 
acute varieties of pam Sometimes the excitability of the cutaneous 
nerves is so gieat that a breath of air or a delicate touch may 
give rise to suffering This hyperalgza is found m inflammatory 
affections of the skm In neuralgia the pam is characterized by 
its character of shooting along the course of the nerve and by 



Fig 12 —Diagram showing overlapping of 
“ circles of sensibility " (From Beatnus ) 
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severe exacerbations. In many nervous diseases there are dis- 
ordered sensations referred to the shin, such as alternations of heat 
and cold, burning, creeping, itching, and a feeling as if insects 
were crawling on the surface (formication). This condition is 
termed pctrcdgia. The term hypalgia is applied to a diminution 
and analgia to paralysis of pain, as is produced by anaesthetics. 

Muscular Sense. — The sensory impressions considered in this 
article are closely related to the so-called muscular sense, or that 
sense or feeling by which we are aware of the state of the museles of 
a limb as regards contraction or relaxation. Some have held that 
the muscular sense is really due to greater or less stretching of the 
skin and therefore to irritation of the nerves of that organ. That 
this is not the case is evident from the fact that disordered move- 
ments indicating perversion or loss of this sense are not affected hy 
removal of the skin (Claude Bernard), Further, cases in the human 
being have been noticed where there was an entire loss of cutaneous 
sensibility whilst the muscular sense was unimpaired. It is also 
known that museles possess sensory nerves, giving rise, in certain 
circumstances, to fatigue, and, when strongly irritated, to the pain 
of cramp. Muscular sensations are really excited by irritation of 
sensory nerves passing from the museles themselves. We are thus 
made conscious of whether or not the museles aro contracted, and 
of the amount of contraction necessary to overcome resistance, and 
this knowledge enables us to judge of the amount of voluntary im- 
pulse. Loss or diminution of the muscular sense is seen in chorea 
and especially in locomotor ataxy. Increase of it is rare, but it is 
seen iu the curious affection called anxietas tibiarum, “ a painful con- 
dition of unrest, which leads to a continual change in the position, 
of the limbs” (Landois). See also Physiology. (J. G. M.) 

TOULj a town of France, clief-lieu of an arrondissement 
in tlie department of Meurthe-et-Moselle, on tlie left bank 
of tbe Moselle, 199 miles east of Paris by the railway to 
Nancy, at the point where the Marne Canal joins those of 
the Rhine and the East. The isolated hills of St Michel 
and Barine respectively rise 548 feet and 574 feet above 
the town, which is a stronghold of the first order, the 
centre of an entrenched camp protected by numerous forts 
and redoubts, and a link in the chain of fortifications 
which extends from Verdun to Belfort. The light and 
elegant church of St Etienne (formerly the cathedral) has 
a fine choir and transept, dating from the 13th century; 
the nave and aisles are of the 14th, and the beautiful 
recently restored facade and the towers (246 feet) of the 
15th. The interior (118 feet in height, 289 in length, and 
89 in width) has fine glass, a remarkable organ-loft, and 
some interesting monuments. The bas-reliefs of the 
charming Gothic cloister (13th and 14th centuries) were 
much damaged during the Revolution. The choir and 
transept of St Gengoult, a fine church of the 13th century 
with a fagade of the 15th, contain some interesting 13th- 
century glass ; and the light groups of supporting columns, 
and the sculptures iu the cloisters (first half of the 16th 
century), should also be mentioned. The old episcopal 
palace (18th century) is now used as the town-hall ; it 
contains the museum and library, in which is preserved 
the golden bull by which the emperor Charles IV. in 
1 367 confirmed the liberties of the city. The population, 
9632 in 1881, was 9981 in 1886 (commune 10,459). 

Toul ( Tullum) is one of the oldest towns of France ; originally 
capital of the Leuei, in the Belgic confederation, it acquired great 
importance under the Romans. It was evangelized by St Mansuy 
in the latter half of the 4th century, and became one of the leading 
sees of north-east Gaul. After being sacked successively by Goths, 
Burgundians, Yandals, and Huns, Toni was conquered by the 
Franks in 450. Tinder the Merovingians it was governed by counts, 
assisted by elective officers. The bishops, who had become 
increasingly powerful, were invested with sovereign rights in the 
10th century, holding only of the emperor, and for a period of 
300 years (13th to 16th centuries) the citizens maintained a long 
struggle against them. The town was forced to yield for a time to 
the count of Vaudemont in the 12th century, and twice to the duke 
<>f Lorraine in the 15th, and was thrice devastated by the plague in 
the 16th. Charles V. made a solemn entry into the town in 1544, 
but in the following year, at the instance of the Cardinal de 
Lorraine, it. placed itself under the perpetual protection of the 
kings of France. Henry II. took possession in 1552, but the town 
with its territory was not officially incorporated with France till 
1648. Henry IV. was received in state in 1603, and in 1637 the 
parlement of Metz was traxuiferredto Toul. In 1700 Yauban reeon- 
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structed the fortifications of the town, and in 1790 the bishopric 
was suppressed and the diocese united to that of Haney. Toul 
capitulated in 1870, after a bombardment of twelve days from, 
heights now included in the new fortifications. 

TOULON, a French fortress of the first class, chef-lieu 
of an arrondissement in the department of Var, of the 
5th naval arrondissement, and of a military subdivision, is 
situated on the Mediterranean, 42 miles east-south-east of 
Marseilles by the railway to Nice. The bay, which opens 
to the east, has two divisions, the “grand rade” and the 
“petite rade”; it is sheltered on the north and west by 
high hills, closed on the south by the peninsula of Capes 
Sici<§ and Cdpet, and protected on the east by a huge 



Environs of Toulon. 


breakwater, — the entrance, 1300 feet wide, being defensible 
by torpedoes. A ship coming from the open sea must first 
pass the forts of St Marguerite, of Cape Brun, of La 
Malgtie, and of St Louis to the north, and the battery of 
the signal station to the south ; before reaching the petite 
rade it must further pass under the guns of the battery of 
Le Salut to the east, and of the forts of Balaguier and 
L’figuillette to the west. The Bay of La Seyne lies west 
of the petite rade, and is defended by the forts of Les 
Six-Fours, Napoleon (formerly Fort Cairo), and Malbous- 
quet, and the batteries of Les Arenes and Les Gaus. To 
the north of Toulon rise the defensive works of Mont 
Faron and Fort Rouge, to the east the forts of Artigues 
and St Catherine, to the north-east the formidable new 
fort of Le Condon, and to the south-east that of La Colle 
Noire, respectively dominating the highway into Italy 
and the valley of Hyeres with the Bay of Carqueyranne. 
The port of Toulon consists of the old dock, of which 
one-third is reserved for the national navy, a new dock, 
wholly so devoted, a harbour capable of receiving trading 
vessels drawing from 16 to 18 feet, but only used for car- 
goes of wood and wine, and the Castigneau dock. The 
naval arsenal (including the arsenal of Castigneau, which 
is contiguous with it, in the direction of La Seyne) extends 
over 4 miles, has an area of 667 acres, and employs from 
12,000 to 13,000 men. It contains the offices connected 
with the administration of the port, the office of naval 
construction, a well-stored naval museum, and a great 
variety of workshops. These last include a rope-work 
1050 x 66 feet, covered building yards, careening basins, 
forges, armourers’ and joiners’ shops, general magazines, 
reconstructed on a fireproof principle since the conflagra- 
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iion of 1793, in which are stored all materials required in 
the arsenal and on board ship, a park of artillery, a 
splendid collection of arms, and separate storehouses for 
various classes of rigging. The Castigneau arsenal con- 
tains the navy bakery of twenty ovens, capable' of cooking 
600,000 rations daily, the foundry and boiler-making 
works, engineers’ workshops, forges, three large careening 
basins, a washing house, a slaughter house, stores of pro- 
visions, edlls, anchors and machinery, and the like. The 
Mourillon arsenal, to the south-east of the town, has stores 
of wood, building yards, and appliances for naval con- 
struction in wood and iron. The town, enlarged to the 
north under the second empire, has on that side a fine new 
quarter ; but in the old town the streets are for the most 
part narrow, crooked, and dirty, and to tlieir insanitary 
state the cholera epidemic of 1884 has been attributed. 
The chief buildings are the old cathedral of St Marie 
Majeure, the church of St Louis, the town-hall, the theatre 
(seating 2000 persons), the museum, the library (18,000 
volumes), the naval and military hospital, with a natural j 
history collection aud an anatomical museum attached, a 
naval school of medicine, a school of hydrography, and 
large barracks. The imports are wine (2,470,000 gallons 
in 1S81), corn, wood, coal, hemp, iron, sugar, coffee, and 
fresh fish; the exports are salt, copper ore, barks for 
tanning, and oils. In 1882 the movement of the port 
was represented by 280 vessels (41,000 tans). The in- 
teresting buildings and gardens of the hospital of St 
Mandrier stand on the peninsula of Cape Cepet, and near 
them is the lazaretto. In 1881 the population of Toulon 
was 48,832, and in 1886 it was 53,941, exclusive of 
12,487 soldiers, sailors, drc. (commune 70,122). 

The Roman. Trio Martins is supposed to have stood near the 
lazaretto. The town was successively sacked by Goths, Burgun- 
dians, Pranks, and Saracens. During the early Middle Ages, and 
till conquered by Charles of Anjou in 1259, it wa3 under lords of 
its own, and entered into alliance with the republics of Marseilles 
and Arles. St Louis, Louis -vH., and Francis I. strengthened its 
fortifications. It was seized by the emperor Charles Y. in 1524 
aud 1536. Henry IV. founded a naval arsenal at Toulon, which 
was farther strengthened by Richelieu, and Yauban made the new 
dock, a new enceinte, and several forts and batteries. In 1707 
the town was unsuccessfully besieged by the duke of Savoy, Prince 
Eugene, and an English fleet. In 1721 there was an outbreak of 
the plague. In 1792, after great and sanguinary disorder, the 
royalists of the town sought the support of the English and Spanish 
fleets cruising in the neighbourhood. The convention having 
replied by putting the town “hors la loi,” the inhabitants opened 
their harbour to the English. The army of the republic now laid 
siege to the town, and it was on this occasion that Napoleon Bona- 
parte first made Lis name as a soldier. The forts commanding the 
town having been taken, the English ships retired after setting fire 
to the arsenal. The conflagration was extinguished by the prisoners, 
but not before 33 put of a total of 56 vessels had been destroyed. 
Under the DirectoryToulon became themost importantFreuch mili- 
tary fort on the Mediterranean ; it was here that Napoleon organized 
the Egyptian campaign, and the expedition against Algiers set out 
from Toulon in 1830. The fortifications have been strengthened 
by Napoleon I., Louis Philippe, Napoleon III., and sinee 1870. 

TOULOUSE, chef-lieu of the French department of 
Haute-Garonne, 478 miles south, from Paris and 160 south- 
east from Bordeaux, stands on the right bank of the 
Garonne, which here describes a bold outward curve to the 
east. On the left hank is the Faubourg St Oyprien. The 
river is spanned by three bridges, — that of St Pierre to the 
north, that of St Michel towards the south, and the Pont 
Keuf in the centre ; the last-named, a fine construction of 
seven arches, was begun in 1543. The city is peculiarly 
subject to great floods, such as that of 1855, which de- 
stroyed the suspension bridge of St Pierre, or the still more 
disastrous one of June 1875, which, besides carrying away 
that of St Michel, laid the Faubourg St Oyprien under 
water, destroyed 7000 houses, and drowned 300 people. 
Fast and north of the city runs the great Oanal du Midi ■ 
(from the Mediterranean), which here joins the Garonne, i 


Between this canal and the city proper extends the long line 
of boulevards (Boulevards Lacrosses, d’Arcole, du 22 Sen- 
terabre, &e.) leading by the Alice St Etienne to the Boulid- 
grin, whence a series of allees shoot out in all directions. 
South-west the Allee St Michel leads towards the Garonne, 
and south the Grande Alice towards the Faubourg St 
Michel. These boulevards take the place of the old city 
walls. Between them and the canal lie the more modern 
faubourgs of St Pierre, Arnaud-Bernard, Matabiau, &c* 



The more ancient part of the city consists of narrow irregu- 
lar pebble-paved streets. Most of the houses are of brick, 
and none of any great architectural pretensions, except 
those which date back at least to the 17th century. In 
1868 the municipal authorities determined to construct two 
entirely new streets, broad and straight, intended to cut- 
one another at right angles near the centre of the city. Of 
these the first, the Hue de Metz, starts eastward from the 
Pont Neuf, and will ultimately intersect the Hue d’Alsace- 
Lorraine running from north to south. These alterations, 
however, go on very slowly. The Place du Capitole may be 
regarded as the centre, whence streets branch out in every 
direction. Eastward and north-east the Bue La Fayette 
leads across the boulevards towards the Allee La Fayette, 
beyond which, across the Canal du Midi, are the Bede 
Yet6rinaire and the railway station, and still farther off 
the obelisk erected to commemorate the battle of Toulouse 
(April 10, 1814), and the observatory. From the north- 
west of the Place du Capitole the Hue du Taur runs due 
north past the ancient Bglise du Taur to the great Bglise 
St Sernin, the largest and most famous church of southern 
France. From the north-west corner of the same Place the 
Rue des Lois conducts towards the Bede de Droit and the 
arsenal. In a more westerly direction the Rue Pargamin- 
iere stretches towards the venerable church and .the bridge 
of St Peter From the south-west corner the Rue des 
Balances extends towards the Rue de Mietz and the Pont 
Heuf. From the south the Rue St Rome, Rue des Changes, 
and Rue des Filatiers lead to the Place des Carmes or de 
la Rdpublique ; while from the south-east corner the Rue 
de la Pomme and the Rue Bouiboune lead across the .Rue 
d’ Alsace-Lorraine to the cathedral of Gt S tephen. In the= 
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south of the city lies the palais de justice, near which are 
the ancient church of the Inquisition and several of the 
finest houses m Toulouse. Going northwards, the traveller 
passes the Eglise de la Dalbade on hia way towards the 
Pont X euf , immediately to the north of which is the Egh-e 
de la Daurade Xorth of this church, but somewhat farther 
from the river, is the military hospital, to the immediate 
east of which lie the lyeee, the church of the Jacobin's, 
and the public library South-east from this, about half- 
way towards the cathedral, is the museum Xorth of the 
military hospital and beyond the Rue Pargaminitre lie the 
arsenal and the Faubourg St Pierre Slightly to the north- 
west of the Pont St Pierre the Canal de Brienne (finished 
1778) cuts across the angle formed by the Garonne and 
Canal du Midi. Between the Canal de Brienne and the 
Garonne is the chief manufacturing part of the city, where 
the great Bazacle flour-mill stands Along the right bank 
of the river run the various quays of St Pierre, <fcc In 
the Faubourg St Cypnen, just north of the Pont Xeuf, is 
the Hotel Dieu St Jacques, said to have been founded before 
the 12th century, with its large gardens Close to the 
Pont St Pierre is the hospital of St Joseph de la Grave, 
which makes up 1432 beds, and affords shelter to found- 
lings and the aged South of the Allee St Michel is the 
Jardm des Plantes, founded by the ill-fated La Perouse 

The most interesting building is the church of St Semin or 
Satummus, whom legend represents as the first preacher of the 
gospel m Toulouse, where he was perhaps martyred towards the 
middle of the 3d century The oldest pait of the present building 
was consecrated by Urban II in 1096 This chureh is now the 
largest edifice of southern France, being 375 feet from east to west 
and 217 feet in its utmost breadth. The nave (12th and 13th cen- 
turies) is remaikable for having double aisles Four pillars, sup- 
porting the central tower, are surrounded by heavy masonry, which 
somewhat spoils the general harmony of the interior In the 
southern transept is the “ portail des eomtes,” so named because 
near it lie the tombs of William Taillefer, Pons, and other early 
counts of Toulouse. The little chapel in which these tombs (as- 
cribed to the 11th century) are found was restored by the capitols 
of Toulonse in 1648 Another chapel contains a Byzantine Christ 
of late 11th-century workmanship. The choir (11th and 12th cen- 
tal les) ends in. an apse, or rather chevet, surrounded by a range of 
columns, marking off an aisle which in its turn opens into five 
chapels. The stalls are of 16th-century work and very grotesquely 
carved. Against the northern wall is an ancient table actnieZ, which 
an 11th-century inscription declares to have belonged to St Sernin. 
In the crypts are many relies, which, however, were robbed of their 
gold and silver shrines during the Revolution The finest gate is 
on the south, and is surmounted by a fine representation of the 
Ascension m Byzantine style The capitals of the St Sernin pillais 
are sometimes ornamented with leaves and sometimes with grot- 
esque animals, &c. The belfry consists of five stones, of which the 
two highest are of later date, hut harmonize very well with the 
thiee lower ones The cathedral, dedicated to St Stephen, dates 
from three diffeient epochs. The nave, commenced by Raymond 
VI towards the beginning of the 13th century, still displays the 
sculptured arms of its founder, and a few years ago preserved the 
pulpit in which St Bernard and St Dominic are said to have 
preached The choir, commenced by Bertrand de Lille (e. 1272), 
was burned in 1609, but restored in the same century. It is sur- 
rounded by seventeen chapels, whieh were finished by the Cardinal 
d’Orleans, nephew of Louis XI , towards the beginning of the 16th 
century. These chapels are adorned with glass dating from the 
15th to the 17th century. The great western gate was constructed 
by Peter du Moulin, archbishop of Toulouse, from 1439 to 1451. It 
has been greatly battered, and presents hut a poor approximation 
to its ancient beauty Over this grand gate, which was once 
ornamented with the statues of St Seram, St Bxupenns, and the 
twelve apostles, as well as those of the two brother archbishops of 
Toulouse, Denis (1423-1439) and Peter du Moulin, there is a beauti- 
ful 13th-century rose-window, whose centre, however, is not in a 
perpendicular line with the point of the Gothic arch below In 
the same way the choir and the nave have not the same axis. 

Among other remarkable churches maybe noticed those of St 
Pierre des Cnismes (12th century), with its beautifully sculptured 
capitals , of Notre Dame de la Daurade, near the Pont Neuf, built 
on the site of a 9th-century Benedictine abbey, hut reconstructed 
in 1764, and of Notre Dame de la Dalbade, perhaps existing in 
the 11th century hut in its present form dating from the 16th. 
The Bghse des Jacobins, held by Viollet le Due to he 4 ‘one of the 
most beautiful brick churches constructed in the Middle Ages,” 
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1 was built towards the end of the 13th century, and ougmally eon- 
! si-tcd of but one structure divided into two aisles by a range ot 
| columns It lias a beautiful octagonaL belfry Before the Revolu- 
i tiou it eonta,md the mausoleum ot Thomas "Aquinas On the left 
1 of the Garonne stands the elmieh of St Nicholas, aLowitb an octa- 
gonal btlfiy and a spite dating from the 15th ecutnry There aie 
many other chinches of considerable antiquity 
t Ot secular buildings the most noteworthy are the eapitole, the 
[ museum, and, tuo lycte The eapitole (Idth-lfth centimes) has a 
! long Ionic fagade constructed by Gammas (1750-60) The theatie 
13 situated m the left wing Running along almost the whole 
length of the first floor is the “salle des lllnstres ” adorned with the 
busts of forty-tour great natives of Toulouse ; the word “ native ” 
has, however, been construed very libeially In the eapitole the 
Academic des Jeux Floiaux holds its annual meetings. The museum 
(opened 1795) occupies the church and other buildings of tlie Augus- 
tinian convent (14th-15th cent ) It contains a splendid collection 
of antiquities arranged m tw o cloisters, and a collection of pictures 
The natural histoiy museum is at the Jardm des Plantes. The 
lycee occupies the group of buildings known as “Le-s Jacobins,” 
the Hotel Beram (16th century), &e. Heie is the public library 
(65,000 volumes) 

Toulonse is singularly rich m mansions of the 16th and 17th 
centuries. Several of these aie nehly adorned by Bacheher, Michel- 
angelo’s pupil The Hotels d’Assezat, de St Jean, Ins Bordes, Fel- 
zins, Buranti, and Maison da Pierre may be specially mentioned. 
A few houses are said to date from the 14th century or even earlier. 
Near the Allee St Michel is the palais de justice, the old meeting 
house of the parlement of Toulouse. Close by was the old Chateau 
Narbonnais. 

Besides its university, which ranks next to those of Pans and 
Lyons, and has faculties of law, science, letters, and medicine, 
Toulouse possesses many educational and learned societies, among 
which may he mentioned the ficole des Beaux Arts et des Sciences 
Industnelles, the Nicole Normale, the Lcole de Musique, the Aca- 
demies des Jeux Floraux, des Seiences et des Belles Lettieset Arts, 
and de Legislation, the So meted’ Agriculture, and the archaeological 
Societe du Midi. 

The geographical position of Toulouse, on the plain of Languedoc, 
has made it the chief entrepot of the district for wine, corn, and 
almost all the mdustnes of the neighbourhood. Besides the grind- 
ing of flour, its leading industries are cabinetmaking, hat-making, 
calico printing, the manufacture of pots and pans, macaroni, and 
starch, leather-making (morocco), cloth and paper making, glass- 
blowing, saddlery, and pottery The tobacco factory occupies 1250 
hands, and manufaetmes 1000 tons of snuff, a corresponding 
quantity of tobacco, and 250 tons of cigars annually 

The population of the city, 127,196 in 1881, numbered 138,775 
in 1886, that of the commune being 147,617 

Tolosa (ToXaicro'a), chief town of the Volcse Tectosages, does not 
seem to have been a place of gieat importance during the early 
centuries of the Roman rule m Gaul, though one incident in. its 
early history gave nse to the famous Latin proverb “habet aunim 
Tolosanum” (AuL Gell., m. c 12). It was possessed of a circus 
and an amphitheatre, but its most remarkable remains are to be 
found on the heights of Old Toulouse (vetus Tolosa) some 6 or 7 
miles to the east, where huge accumulations of broken pottery 
and fragments of an old earthen wall mark the site of an ancient 
settlement. The numerous coins that have been discovered on the 
same spot do not date baek farther than the 2d century b.c., and 
seem to indicate the position of a Roman manufacturing centre 
then beginning to occupy the Gallic hill-fortress that, m earlier 
days, had in times of peril been the stronghold of the native tribes 
dwelling on the nver bank Tolosa does not seem to have been a 
Roman, colony ; bat its importance must have increased greatly 
towards the middle of the 4th century It is to be found, entered in 
more than one itinerary dating from about this tune , send Anson- 
ius, in his Ordo Nobilnom TJrbium, alludes to it in terms implying 
that it then had a large population. In 41 9 it? was taken by WaUia, 
king of the Visigoths, under whom or whose* sucoessors it became 
the seat of the great Teutonic kingdom, of the West- Goths, — a king- 
dom that within fifty years had extended itself from the Loire to 
Gibraltar and from the Rhone to the Atlantia On the defeat of 
Alarm IL (507) Toulouse dell into the hands of Clovis, who earned 
away the royal* treasures to Angouldme Under the Merovingian 
kings it seems to hare remained the greatest city of southern Gaul, 
and is said to have been governed by dukes or counts dependent on 
one or other of the rival kings descended from the great founder of 
the Frankish monarchy. It figures prominently m the pages of 
Gregory of Tours and Sidomus ApoUraaras About 628 Dagohert 
erected South Aquitaine into a kingdom for his brother Chanbert, 
who chose Toulouse as his capital. For the next eighty years its 
history is obscure, till we reach the days of Charles Martel, when 
it was besieged by Serna, the leader of the Saracens from Spain (c. 
715-20), but delivered by Budo, “prmceps Aquitanm,” m whom 
later writers discovered the ancestor of all the later counts of Toul- 
ouse. Modern criticism, however, has discredited this genealogy; 
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a.,1 the real history of Toulvi-e rccomnwr.cos in 7S0 or 7S1 rrhtn I 
Uha.ilP.msme .it'i'Oilii'-'l Ins Uttx son Louis kn L sj ot A^oname, 
with laaIou.~e lor hn chief city. 1 

Darmg the minontv of th- yarn? king Lis tutor Cnowm ruled 
at Toalou-t with the tills of duke or court It nut .lipo-ul at the 
roamul of W onus ’'700). Le w b sucuouded by M iloam Couraiez, the 
t’-.i.'Utional hc.ro of southern Fian> e, who m Sud ictu d to Ins, newly 
founded nianUbtei r at Gel’ one, irniu he dica in &12. In the mi- 
Lap j* / ua\ b of L nas the i’l jub and lus elnldieu Toulouse sutleied m 
roiinnin "with tue re-t ot western Europe It was be-icgul bj 
Charles the Rild m Si 1, and takf*u four years latei bv the Normans, 
who iu S43 ha 1 sailed up the Garonne as far as its walls. About 
S52 ILa\ rnoml I count of Queiu, sueceeded las blather Fudolo 
as count of Koaerg le and Tuulouse , it is from this noble that all 
the later counts of Toulouse tia^e tluur descent Rav moral Is 
".amkhiLlren divided th^ir parnitS estates , of tnt-eEaymond II , 
the elder (d 924j. be* ame count of Toulouse, and Enncngaud, the 
to unger, count of Ron. rgne, while the hueditaiy titles of Gothia, 
l nieri l, and Albi were shared beta ecu them Raj raond II. ’s giand- 
SOI1, William Taillefer fd r 1037 , married Emma of Provence, and 
handed down part of that hardship to Ins younger son Beitiand 1 
William’s elder son Pons kdt two eluidn.n, of whom William l\ 
&Uccec<Lftd liis father in Toulouse, Albi Q<iciei s ; while the 
Younger, EaymuuilIV. of St Ihllo* (c 1066 , made lam^elf master 
of the -vast pos=. s~ions of the counts of Ruu-iguc, manual lus eous.n 
the heiress of Pnnfr.ee, and a! .out 1GS3 b gm to rule the immense 
estates of his elder brother, who was still Jiving 

From this time the counts of Toulous, - veto the greatest lords 
in southern France Raymond IV , the hrro of the first crusade, 
assumed the formal titles of mantuis of Provcuce, duke of Nar- 
bonne, and connt of Toulouse While Raymond was away in the 
Holy Land, Toulouse was seized by William IX., duke of Aquitaine, 
who" claimed the citj m right of his wife Philippa, the daughter 
of William IV., but was unable to hold it long (109S-I1GQ). 
Raymond's son and successor Bertrand followed his father’s example 
and set out for the Holy Land m 1109, leaving his great estates 
at his death to his brother Alphonse-Jourdam The rule of this 
prince was disturbed by the ambition of William IX. and Ins grand- 
daughter Eleanor, who urged her husband. Louis VII. to support 
hex claims to Toulouse by war. On her divorce from Louis and 
her marriage with Henry’ II , Eleanor’s claims passed on to this 
monarch, who at list forced Raymond V. to do him homage for 
Toulouse m 1173 Raymond V , the patron of the troubadours, 
died in 1194, and was sue. ceded hv his son Raymond VI., urnicr 
whose rule Languedoc was desolated by the remorseless crusaders 
of Simon de JVlontfort Raymond VI l", the son of Raymond VI 
and Prmeess Joan of England, succeeded hi* father m 1222, and 
died m 1249, kav mg an only daughtei Join, married to Alfonso the 
brother of Louis IX. On the death of Alfonso and Joan m 1271 
the vast inheritance of the counts of Toulouse lapsed to the crown. 2 

From the middle years of the 12th century the people of Toulouse 
seem to have begun to fiee themselves from the most oppressive 
feudal dues. An act of AI plionse- Jou rdai n (1141) exempts them 
from the tax on salt and wine; and in 1152 we hai c traces of 
a “ commune consilium Tolosae” making police ordinances in its 
own name “with the athiee of Lord Raymond, count of Toulouse, 
duke of Xarbonne, and marquis of Provence ” This act is witnessed 
by sir “ capitalarxx,” four duly appointed judges (judices constitute), 
and two advocates Twenty-three years later there are twelve 
eapitularu or consuls, six for the city and six for its suburbs, all 
of them elected and sworn to do justice in whatever municipal 
matters were brought before them In 1222 their number was 
increased to twenty-four ; but they were forbidden to toueh the city 
property, which was to remain m the charge of certain “ commun- 
ard” chosen by themselves. Eaxly in the 14th century the consuls 
took the name of “dommi de eapitulo,” or, a little later, that of 
“ capitnlum nobdium ,s From the 13 th century the consuls met in 
their own house, the * c palatium eommunitatis Tolosie ” or hotel- 
de-ville. In the 16th century a false derivation changed the ancient 
consuls (domvii de capitida) into the modem “capitouls ” ( domim 
capitoln Tolosam }, a barbaious etymology which m its turn has, 
m the present century, transformed the old assembly house of 
Toulouse into the eapitole 

The parlement of Toulouse was established as a permanent court 
in 1443. Louis XI transferred it to Montpellier m 1467, hut 
restored it to Toulouse before the close of the next year. This 

1 About 975 there was a partition of the estates 'which William Taillefei and 
his cousin Raymond II of Auvergne held in common, — Albi, Qtierei, <fce s falling 
to William, and Gothia, <fcc , to Raymond. 

2 List of the counts of Toulouse, mainly from De Tic and Talssete *■ — 


. 778-790 Raymond II 


Beresnger.,, 

Ecfrid. . 

Fridolo 
Raymond I . 
Bernard . . . , 


Raymond III 
Garsecde, for 
her son 950-c 975 

William Tail- 
lefer . c 975-c 1037 
Rons . . 1037-1060 

William IT 1060-c 1093 
Raymond IT. 1093-1105 


Bertrand . . 1096-1X09 

Alphonse- Jour- 

dain . 1109-1148 

Raymond V 1148-1194 

Raymond VI 1194-1222 

Raymond VII 1222-1249 

Alfonso and 

Joan 1249-1271 


paileiurnt was foi Languedoc and southern France what the parle- 
ment of Pans was lor the north Tow aids the end of the 16th een- 
turv, dnimg ti c wais of the League, it was split up into three 
ditkitiit «e„tIons, fitting re^pectn ely at Caica^sonne or Bezieis, at 
Ca-tel Sarrasm, and at Toulouse The three w ere i eumted m 1 596 
Under Francis I it began to persecute heretics, and m 1618 lendered 
itarif notorious Lj burning the plnio^opher Vanini. The univer- 
«-xt\ of Toulou-e owes lt^ origin to the action ot Giegoiy IX , who 
m 1229 bound Raymond VII to maintain four masteis to teach 
theology and eight others fox canon law, grammal, and the liberal 
a’t -5 'utxillaw and medicine wue taught only a few j ears later 
The famous “Floral Gaines” of Toulouse, in which the poets of 
Lanmiedoe contended (May 1-3) foi the puze of the golden violet 
ana other gold or silver flowers, given at the expense of the city, 
weie instituted m 1323-24 

See lx.snu.3 the ■various crude "books* De Vic and Vaissetej Utstovrc d£ Lctn - 
anting cd 1^70 so , Ca^el, IMou e de Tuitlonse , 1623 9 I a I aille* Jhstoii e de Toul- 
ouse 16$7 a 1701, Da Mece, Ilxdotre de% Iii^htution* de Toulouse, 4 vols , 1344- 
4o t D’Aidcguiei, Histone de la Title de Toulouse, 1833-35 (T A A ) 

TOUNG-NGtl, a district m the extreme north of the 
Tenassenm division of Durmah, with an area of 6354 
square miles, and lying between 17° 37' and 19° 28' 17 
lat , and between 9 (U 53' and 96° 53' E long It is 
bounded on the JST hy Upper Burmah, on the E by a 
high mountain range known as the “Great Watershed,” on 
the S by Shwe-gj eng district, and on the W by the Pegu 
Tomas Three mountain ranges traverse the district — the 
Pegu Yomas, the Poung-loung, and the Nat-toung or 11 Great 
Watershed,” — all of which have a north and south direc- 
tion, and are covered for the most part with dense forest 
The Pegu Yotnas have a general elevation of from 800 to 
1200 feet, while the central range averages from 2000 to 
3000 feet The rest of Toung ngxi forms the upper portion 
of the \ alley of the Tsit-toung (Sittang) river, the only 
large river in the district, the chief tributaries of which 
are the Tshwa, Khaboung, Hpyu, Thouk-re-gat, and Bouk- 
tliwa-wa, all being navigable for a great portion of their 
comae Limestone appears in various places, and m the 
north-east a light grey matble is quarried for lime The 
rivers form the chief means of communication during the 
rainy season Of late years some good roads have been 
constructed, and the Burmah State (Railway, when com- 
pleted, w ill intersect the district from south to north 

In 1SS1 the population mimbeied 128,848 (males 68,484, females 
60,3641, of whom 93,997 weie BndJlnsts, 17,448 Chustnuis, 2086 
Hindus, 1962 Mohammedans, and 12,612 abougines The only 
town m the dhtnet is Toung-ngii, on the Tsit-tmmg liver in 
18° 55' 24" FT lat. and 96° 31' 4" E long , with a population of 
17,199 ml881 Of the total area only S9 squaie miles aie actually 
under cultivation, owing mainly to the hilly natme of the country 
Rice is the chief product, othei ciops include oil-seeds, sugar- 
cane, eotton, fiuit, and vegetables The puncipal manufactures are 
silk, saltpetre, and gnnpovvdei In 1885-86 the gioss value of the 
district was ;£I5,09S, of which the land produced £5880 

TOUR, Maurice Quentin be la (1704-1788), the 
renowned pastelli&t, was born at St Quentin on the 5th 
September 1704. On leaving Picardy for Pans he entered 
the studio of an artist named Du Pouche, and then that of 
Spofede, — an upright man, hut a poor master, rector of the 
Academy of St Luke, who still continued, in the teeth of 
the Royal Academy, the traditions of the old guild of the 
master-painters of Pans This possibly contributed to the 
adoption by De la Tour of a line of work foreign to that 
imposed by an academical training , for pastels, though 
occasionally used, were not a principal and distinct branch 
of work until 1720, when Rosalba Camera brought them 
into fashion with the Parisian world In 1737 De la Tour 
exhibited the first of that splendid series of a hundred and 
fifty portraits which formed the glory of the Salon for the 
succeeding thirty-seven years In 1746 he was received 
by the Academy, and in 1751, the following year to that 
m which he received the title of painter to the king, he 
was promoted by that body to the grade of councillor 
His work had the rare merit to satisfy at once both the 
taste of his fashionable models and the judgment of his 
brother artists. His art, consummate of its kind, achieved 
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the task of flattering his sitters, whilst hiding that flattery * more classical word. In 178S Isert described and figured 


behind the just and striking likeness which, says Mariette, i 
he hardly ever missed. His portraits of Rousseau, of 
Voltaire, of Louis XV., of his queen, of the dauphin and 
dauphiness, are at once documents and masterpieces un- 
surpassed except by his life-size portrait of Madame de 
Pompadour, which, exhibited at the Salon of 1755, is still 
the chief ornament of the cabinet of pastels in the Louvre. 
It is and will probably always be the most perfect model 
of this class of work as long as time and damp spare the I 
fragile dust to whiek it owes its beauty. The museum of 
St Quentin, however, also possesses a magnificent collection | 
of works which at Ms death were in his own hands. De I 
la Tour retired to St Quentin at the age of 80, and there j 
he died ou 17th February 1788. The riches amassed dur- j 
ing his long life were freely bestowed by him in great part 
before his death ; he founded prizes at the school of fine 
arts in Paris and for the town of Amiens, and endowed 
St Quentin with a great number of useful and charitable 
institutions. He never married, but lived on terms of 
war m affection with his brother (who survived Mm, and 
left to the town the drawings now in the museum) ; and 
his relations to Mdlle. Fel, the celebrated singer, were dis- 
tinguished by a strength and depth of feeling not common 
to the loves of the 18th century. 

See, in addition to tile general works on French art, Desmaze, 
three works, of which the most important is De Heliquaire de la 
Tour ; GuifFrey and Tourneux, Correspondance Ineditc de 31. Q dc 
la Tour ; Ghampfleury, Da la Tour, and Peintres de Laon ct dc St 
Quentin ; and Dreolle tie No don, Eloge Biographique de 31. Q. dc 
la Tour . 

TOURACO, the name, evidently already in use, under 
which in 1743 Edwards figured a pretty African bird, 3 j 
and presumably that applied to it in Guinea, whence it 
had been brought alive. It is the Cucuhis persa of Lin- 



WMte-Crested Touraco ( Turacus albicristatus). After Schlegel. 


urn us, and Turacus or Corythaix persa of later authors, who 
perceived that it required generic separation. Cuvier, in 
1799 or 1800, Latinized its native name (adopted in the 
meanwhile by both French and German writers) as above, 
for which barbarous term Illiger, in 1811, substituted a 

1 Apparently the first ornithologist to make the hard knywn was 
Albin, who figured it in 1738 from the life, yet badly, as “The Crown- 
bird of Mexico. ” He had doubtless been misinformed as to its proper 
country; but Touracos were called { ‘ Crown-birds ” by the Europeans 
in West Africa, as witness Bosnian’s Description of the Coast of Guinea 
(1721), ed. 2, p. 251, and W. Smith’s Voyage to Guinea (1745), p. 
149, though the name was also given to the Crowned Cranes, 
BaleaHca. 


( Beobacht . Geselhch . naturf. Freunde , in. pp. 16-20, pi. 1) 
a bird, also from Guinea, which lie called Musaphaga 
violacea. Its affinity to the original Touraco was soon re- 
cognized, and both forms have been joined by modern sys- 
tematises in the Family Musophagidse, commonly Englished 
Plantain-eaters or Touracos, sometimes spelt Tourakoos. 

To take first the Plan tain -eaters proper, or the genus 3/usophaga, 
of which only two species are known. One about the size of a 
Crow is comparatively common in museums, and is readily recog- 
nized by having the horny base of its fine yellow bill prolonged 
backwards over the forehead iu a kind of shield. The top of the 
head, and the primaries, except their outer edge and tip, are deep 
crimson ; a white streak extends behind the eye ; and the rest of 
the plumage is of a rich glossy purple. The" second species, M. 
rossie, which is rare, chiefly differs by wanting the white eye-streak. 
Then of the Touracos — the species originally described is about 
the size of a Jay, and has the head, crest (which is vertically com- 
pressed and tipped with red), neck, and breast of a fine grass-green, 
varied by two conspicuous white streaks — one, from the gape to the 
upper part of the crimson orbit, separated by a black patch from 
the other, which runs beneath and behind the eye. The wing- 
coverts, lower part of the back, and tail are of a bright steel-purple, 
the primaries deep crimson, edged and tipped with bluish-black- 
Over a dozen other congeneric species, more or less resembling this, 
have now been described, and all inhabit some district of Africa; 
but there is only room here to mention that found in the Cape 
Colony and Natal, where it is known as the “Lory” (cf. vol. xv. 
p. 7, note 1), and, though figured by Daubenton and others, first 
differentiated in 1S41 by Strickland (Ann. Nat. History , vii. p. 
33) as Turacus albicristatus — its crest having a conspicuous white 
border, while the steel-purple of T. persa is replaced by a rich and 
glossy bluish-green of no less beauty. In nearly all the species of 
this genus the nostrils are almost completely hidden by the frontal 
feathers; but there are two others in which, though closely allied, 
this is not the ease, and some systematists would place them in a 
separate genus Gallirex ; while another species, the giant of the 
Family, lias been moved into a third genus as Corythseola cristata. 
This differs from any of the foregoing by the absence of the crimson 
coloration of the primaries, and seems to lead to another group, 
Schizorrhis, in which the plumage Is of a still plainer type, anu, 
moreover, the nostrils here are not only exposed but in the form of 
a slit, instead of being oval as in all the rest. This genus contains 
about half a dozen species, one of which, S. concolor, is the Grey 
Touraco of the colonists in Natal, and is of an almost uniform slaty- 
brown. A good deal has been written about these birds, which form 
the subject of one of the most beautiful monographs ever published 
— De Toera.kd’s afgebeld en beschreven. — by Sehlegtd and YY esterman, 
brought out at Amsterdam in 1860; while the latest collected 
information is contained in an elaborate essay by Herr Schalovr 
(Jour. f. OmUhologie, 1886, pp. 1-77). Still, much remains to 
be made known as to tlieir distribution throughout Africa, and 
their habits. They seem to be all fruit-eaters, and to frequent the 
highest trees, seldom coining to the ground. Very little can he 
confidently asserted as to their nidification, but at least one species 
of Schizorrhis is said to make a rough nest and therein lay three 
eggs of a pale blue colour. An extraordinary peculiarity attends 
the crimson coloration which adorns the primaries of so many of 
the Musophagidsi. So long ago as 1818, Jules Yerreanx observed 
(Proc. Zool. Society, 1871, p. 40) that in the ease of T. albicristatus 
this beautiful hue vanishes on exposure to heavy rain and reappears 
only after some interval of time and when the feathers are dry. 2 

The Musoph agidse form a very distinct Family of Prof. 
Huxley’s Coccygomorphse , having perhaps the Ooliidas. and 
Cuculidse as their nearest allies. Eyton. pointed out (Arm. 
Nat. History , ser. 3, ii. p. 458) a feature possessed in 
common by the latter and the Muso phagidse, in the “ process 
attached to the anterior edge of the ischium,” which he 
likened to the so-called “ marsupial ” hones of Didelphian 
Mammals. J. T. Reinhardt has also noticed ( Videmk. 
Meddels. NcUurhist. Forming, 1871, pp. 326-341) another 
Chiculine character offered by the os unematum affixed 

2 The fact of this colouring matter being soluble in water was inci- 
dentally mentioned at a meeting of the Zoological Society by Mr 
Tegetmeier, and brought to the notice of Prof. Church, who, after 
experiment, published in 1868 (Student and Intellectual Observer, i. 
pp. 161-168) an account of it as ct Turacm, a new .animal pigment con- 
taining copper.” Further information on the subject was given "by 
Monteiro (Chem. News, xxviii. p. 201 ; Quart. Jour. Science, ser. 2, 
iv. p. 132). The property is possessed by the crimson feathers of all 
the birds of the Family. 



488 T 0 U- 

to the lower side of the ethmoid m the Plantain-eaters 
and Touracos , but too much dependence must not be 
placed on that, since a -imilar structure is presented by 
the Private bird (vol. ix. p. 786) and the Petrels (vol 

111 p 711). A corresponding pi oeess seems also to be 
found in Trgwjn (<(>■} The bill of nearly all the species I 
of MmfyJiafjvLt h curiously seirated or denticulated along J 
the margin, and the feet have the outer toe reveisible 
No member of the Family is found outside of the conti- 
nental portion of the Ethiopian Region (a n ) 

TOURCOING, a manufacturing town of France m the 
department of Nord, 7 miles north-east of Lille on the 
railway to Ghent, is rapidly becoming one with the neigh- 
bouring town of Eoubaix (<i v ) Wool, cotton, linen, and 
silk are spun in more than 63 nulls (40,000 spindles), 
there are upwards of 25 combing establishments (by 
machine and hand), 50 to 55 manufactories of \el\et-pile 
carpets, furniture stuffs, and all kinds of woven goods, be- 
sides dye-works, soap-works, a sugar refinery, and machine 
workshops The total industrial production of Tourcomg 
may be set clown at about .£0, 500,000 per annum. Tour- 
coing possesses a chamber of commerce, a eon&eil de prud- 
hommes, a consultative chamber of arts and manufactures, 
a wool { * conditioning " bureau, schools of drawing, paint- 
ing, mti-ic, and architecture, and a horticultural society. 
In 15 66 a pyramid was erected to commemorate a battle 
gamed by Jourdan and Moreau m the neighbourhood in 
1794 The population, 34,415 in 1881, was 41,570 in 
I8S6 (commune 58,008). 

Famed smee the 14th century for its woollen manufactures, 
Toureoing was fortified by the Flemings when Loius XL of France 
disputed the inhei itance of Charlesthe Bold with Mary of Burgundy. 
The town suffered much. from, the French m 1477, from the 
Huguenots m 1536, and by fire m 1607 and 1711. The inhabitants, 
13,000 m 1759, weie reduced by the French Revolution to 10,000, 
but a new era of prosperity began m 1532 In 1S01 the popula- 
tion of the commune was 2*3,493, and m 1571 it was 43,322 

TOUHGUENIEFF, Ivan (1S1S-1SS3), the descendant 
of an old Russian family, was born at Orel, m the govern- 
ment of the same name, in 1818 His father, the colonel of 
a cavalry regiment, died when our author was sixteen years 
of age, leaving two sons, Nicholas and Ivan, who were 
brought up under the care of their mother, the heiress of 
the Litvmoffs, a lady who owned large estates and many 
serfs. Ivan studied for a year at the university of Mos- 
cow, then at St Petersburg, and was finally sent in 1843 
to Berlin. His education at home had been conducted by 
German and French tutors, and was altogether foreign, 
his mother only speaking Eussian to her servants, as 
became a great lady of the old school For his first 
acquaintance with the literature of his country the future 
novelist was indebted to a serf of the family, who used 
to read to him verses from the JSossiad of Kheraskoff, a 
once-celebrated poet of last century Tourguenieff’s early 
attempts in literature, consisting of poems and t riflin g 
sketches, may be passed over here ; they were not with- 
out indications of genius, and were favourably spoken of 
by Bielmski, then the leading Eussian critic, for whom 
Tourguemeff ever cherished a warm regard. Our author 
first made a name by his striking sketches “ The Papers 
of a Sportsman ” (ZapisJci O'khotwika ), m which, the miser- 
able condition of the peasants was described with startling 
realism. The work appeared in a collected form m 1852. 
It was read by all classes, including the emperor himself, 
and it undoubtedly hurried on the great work of eman- 
cipation. Tourguemeff had always sympathized with the 
muzhiks ; he had often been witness of the cruelties 
of his mother, a narrow-minded and vindictive woman 
In some interesting papers recently contributed to the 
^ European Messenger" ( Yiestm-h JSvropf) by a lady 
brought up in the household of Mme Tourguemeff, sad 
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details are gi\ en illustrative of her character Thus tlie 
dumb poittr of gigantic stature, drawn with such power 
in Mionu , one of our author’s later sketches, was a real 
person. We aie, moieover, told of his mother that she 
could never underotand how' it was that her son became an 
I author, and thought that he had degraded himself How 
1 could a Tourguemeff submit himself to be criticized 1 

The next production of the novelist was u A Xest of 
Nobles v (Dioticinsloe Gniezdo ), a singularly pathetic 
story, which greatly mci eased his reputation. This ap- 
peared m 1859, and was followed the next year by “ On 
the Eve ” (NaJcanune ), — a tale which contains one of his 
most beautiful female characters, Helen. In 1862 was 
published “ Fathers and Children ” {Otzi i D/eti), m which 
the author admirably described the nihilistic doctrines 
then beginning to spread m Russia, he himself inventing 
the woid nihilism, which seems likely to become permanent 
In 1867 appeared “Smoke’’ (Dim), and in 1877 his last 
work of any length, “ Virgin Soil" (Xov). Besides his 
longer stories, many shorter ones were produced, some of 
great beauty and full of subtile psychological analysis, 
such as JRuclin, “ The Diary of a Useless Man" (DnevniL 
Lishnago C7telovie7ca), and others These were afterwards 
collected into three volumes The last works of the great 
novelist w'ere “ Poetry in Prose ” and “ Clara Milich,’’ 
which appeared in the pages of the “ European Messenger " 

Tourguemeff, during the latter part of his life, did 
nob reside much in Russia, he lived either at Baden 
Baden or Paris, and chiefly with the family of the 
celebrated singer Yiardot Garcia, to the members of 
which he was much attached. He occasionally visited 
England, and m 1879 the degree of D.C L. was conferred 
upon him by the university of Oxford. He died at 
Bougival, near Paris, on September 4, 1883 , according to 
his wish, his remains were taken to St Petersburg, and 
buried in the Yolkoff cemetery, near those of the critic 
Bielmski 

Unquestionably Touiguemeff may be considered one of the 
greatest novelists of our own oi any other times, and worthy to be 
tanked withThackeiay, Dickens, and Geoige Eliot with the genius 
of the last of these he” has man} affinities His studies of human 
natuie are profound, and he has the vide sympathies wlucli aie 
essential to genius of the highest order. A melancholy, almost 
pessimist, feeling peivades his writings, but perhaps this is always 
found in those who have tiuly listened to the “still, sad musio 
of humanity ” This moibid self-analysis seems natural to the 
Slavonic mind, and Tourguemeff has given abundant proof of 
possessing it. The closing chapter of “A Xest of Xobl.es ” is 
one of the saddest and at the same tune truest pages m the whole 
range of existing novels. 

The writings of Tourguemeff have been made familiar to persons 
unacquainted v\ ith Russian by French translations There ai e some 
versions in English, but the only two worthy of notice aie the 
translation of tlie <e Xest of Nobles ” under the name of “ Lisa,” by 
Mr Ralston, and “ Yirgin Soil,” by the late Mr Ashton Dilke 

TOURMALINE. See Electricity, vol. vin p 99, Geo- 
logy, vol x. p. 228; and Mineralogy, vol. xvi p 409. 

TOURNAI (Flem. Doomik ), a town of Belgium, 
capital of an arrondissement m the province of Hamault, 
53 miles by rail west-south- west from Brussels, is. divided 
into two parts by the Scheldt, which is here spanned by 
seven bridges and lined with spacious tree-shaded quays. 
The older, which is also the busier and more important 
portion of the town, stands on the left bank ; the new 
town is distinguished by its neat regular streets and 
modern architecture The cathedral, which is a fine 
example of the Romanesque style, is a cruciform basilica, 
with a series of chapels and five towers The nave was 
probably consecrated m 1171 ; the transepts date from the 
13th century, and the (Gothic) choir was completed in. 
1338, at which time also the Romanesque fagade was 
altered, and a porch m the Pointed style added. The 
sculptures in the porch range m date from the 13 th to the 
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17th. century, and deserve special notice, particularly those 
of later date by native artists The general effect of the 
interior is harmonious and impressive The capitals of 
the pillars are rich and varied , the pa -"age round the choir 
contains several pictiues of the Flemish school ; the richly 
sculptured Renaissance roodloft dates fiom 1566 , and 
most of the stained glas^ m the transept dates from about 
1456, The adjacent belfry, dating originally from 1157, 
and partly rebuilt in 1391, was restored m 1 352, In the 
Grande Place, not far from the cathedral, io the church of 
Sfc Quentin, sometimes spoken of a& f * la petite cathedrale, ’ 
m the Transition style, and nearly of the same date as the 
cathedral The church of St Jacques dates from the 13th 
and 14th centuries, and that of St Brice from the 12th 
The buildings of the old monastery of St Martin, on the 
south-west side of the town, aie now u^ed as an hotel de 
ville, in connexion with which there is a small picture 
gallery containing some examples of Rembrandt, Rubens, 
and Van Dyck. The town contains courts of law, an 
athenaeum, a theatre, a school of arts and manufactures, an 
episcopal palace and seminary, a natural history museum, 
besides other public buildings The fortifications of 
Vauban, extended after the second treaty of Paris, are now 
demolished, and their pjlace taken by boulevards. The lead- 
ing objects of manufacture are stockings and “ Brussels ” 
carpets , the other industries include paper-making, thread- 
making, and the spinning of wool and flax. The trade 
of the place is very considerable, as vessels of 150 tons 
burden can ascend the river to this point, and its railway 
communications are good. The population in 1876 was 
32,145. 

Tournay, supposed to be the Cmtas 2%crnoruhi of Caesar, and 
afterwards known as Tournacns, uas one of the first places con- 
quered by the Franks, and Clovis made it foi a time his capital 
In modern times, standing as it does on the frontier between 
Belgium and France, it has been frequently besieged and taken 
History records specially the siege by Alexander of Parma in 1581, 
when it was bravely but unsuccessfully defended by the princess 
D’lSpinoy, whose statue now stands m the Grande Place. Perkin 
Warbeck was a native of Toumai. 

TOTTRNAMENTS. Tournaments and jousts were the 
chief military exercises and displays of the age of chivalry 
Besides being the appropriate sports and pastimes of a 
warlike era and caste, they were intended to test the skill 
and exhibit the prowess of the knights and squires who 
took part in them. Considered under their more serious 
aspect, apart from their association with pomp and 
festivity, they were, practically speaking, the equivalents 
of the reviews and sham-fights of later times, and were 
designed as a preparation for the actual manoeuvres and 
real conflicts of the battlefield. Tournaments and jousts 
differed from one another principally in the circumstance 
that in the first several combatants on each side were 
engaged at once, and in the second the contention was 
between two combatants only. The former consisted of 
the mutual charges of equal troops of cavalry, while the 
latter consisted of a duel on horseback. Du Cange says 
that the French tournoi, English “ tournament,” “ was a 
general expression which comprehended all sorts of com- 
bats that were performed by way of exercise But it more 
properly meant such as were performed by companies, 
where many were in conflict against the same number, 
representing the form of a battle When those general 
combats were ended, then single ones commenced ; for all 
who were desirous of displaying their address, and attract- 
ing public notice for their valour, offered single combat 
with sword or lance against aH who should present them- 
selves and he adds that these combats were called by 
the old French writers “ joustes,” which is the same word 
as the English cc jousts ” But jousts were held far more 
frequently than, and quite independently of, regular 
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tournaments throughout the period m winch the cu-toms 
of chivalry weie observed, and, according to some author- 
ities, the lance alone was used m them, while m the others 
all weapons except firearms were employed In both ca-^es 
such weapons w ere n-ually although not invariably rendered 
lnnocuou- and it was only rarely that the combatants 
weie killed or injured by wounds, as distinguished from 
falls and bruises But m one way or another tournaments 
and jouats were alwavs extremely dangerous, and a long 
list of eminent persons met tlieir deaths in them, from 
Raoul, Comte de Gumes, to Henry II of France It may 
be a-sumed that jousts in some shape existed at all periods, 
in which men fought m armour and on horseback, and 
were m the habit of practising themselves in time of peace 
for the exigencies of warfare. But it is very doubtful 
when and where tournaments, in the proper sense of the 
term, were originally instituted The older writers on 
the subject sought to connect them with the * { Troja ’’ or 
“ Indus Trojm ” among the E.omans. But thi-s is a piece 
of archaeology of the same sort as that which identified the 
knighthood of the Middle Ages with the ancient “ordo 
equestris, ’ and will not, of course, bear examination. Much 
reliance again has been placed by some of them on the 
account of a sliam-fight which was held at the celebrated 
interview between the emperor Louis and Chailes the Bald 
in. 841, which in certain respects bore a close resemblance 
to a tournament, and was no doubt the kind of exhibition 
out of which the tournament of a later age was developed. 
Others attribute the institution of tournaments to the 
emperor Henry the Fowler, who died m 936, or to Geoffrey 
de Preuiily, the ancestor of the counts of Touts, who died 
in 1066. However this may be, it is certain that they 
w r ere m vogue on the Continent at the end of the lltli 
century, and that in the early part of the 12th century 
they were introduced into England. In the 13 th and 14th 
centuries they were common all over Christendom, including 
the Eastern as well as the Western empire and the states 
comprised in or adjacent to it. It was not until the end 
of the 16th century that tilts and hastiludes passed out of 
fashion in Britain, and even m the earlier years of the 17th 
century they were occasionally celebrated under the patron- 
age of Henry, prince of Wales, son of King James I. 

The older authorities on tournaments and jousts are exceedingly 
numerous But all that is material m what they have written v. ill 
be found in Ste Palaje’s If email es sur 1'JLncieniie Chcvalcne and 
Mills’s History of Ohnalry. The “ Dissertations ” of Du Cange at 
the end of Jomville’a Memoirs and the Ghi oniclcs of Froissart and 
Monstrelet may also he consulted. Ste Palaye and Mills were both 
industrious compilers, and the second is much, indebted to the first 
TOURiSTEBOUT, a wind instrument of wood, in which 
a cylindrical column of air is set m vibration by a reed. 
The low r er extremity is turned up in a half circle, and from 
this peculiarity it has gaiued the French names toumebemt 
and cromorne , — the latter a corruption of the German name 
Krummhorn There appears to be no English equivalent. 
The reed of the tournebout, like that of the bassoon, is 
formed by two tongues of cane, adapted to the small end 
of a conical brass tube, the large end being inserted in the 
body of the instrument It presents, however, this differ- 
ence, that it is not, like that of the bassoon, in contact with 
the player’s month, bnt is covered again by a cap pierced 
with a hole in the upper part, through which opening the 
air is introdheed which sets the reed in vibration, the 
reed being therefore subject to no pressure of the lips. 
The compass of the instrument is naturally limited to the 
simple fundamental sounds which the successive opening 
of the lateral holes gives rise to. The tournebouts have 
not much length for the deep sounds they produce, which 
arises from these instruments sounding, like all tubes of 
cylindrical bore provided with reeds, the same as the 
stopped pipes of an organ That is to say, theoretically 
XXIII. — 62 
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they require only half tlie length nece^ai\ foi the open J 
pipes of an organ, or for conical tubes pro- 
vided with reed-, to produce notea of the 
same pitch Moreover, when, to obtain a 
harmonic, the column of air is div ided, the 
tournebout will not give the octave like the 
oboe and bassoon, but the twelfth, corre- 
sponding mthis peculiarity with the clarinet 
and all stopped pipes or bourdons. "With 
the ordinary boring of eight lateral holes, 
the tournebout possesses a limited scale em- 
bracing a ninth. Sometimes, however, the 
deeper sounds are completed by the addition 
of one or more keys By its structure the 
tournebout is one of the oldest wind instru- 
ments , it is evidently denv ed from the 
Greek aulos and the Homan tibia, which 
consisted equally of a simple cylindrical 
pipe of which the column of air was set m 
vibration by a double reed 

Notwithstanding the successive improve- 
ments, that were introduced in tlie manu- 
facture of wind instruments, the tournebout 
scarcely ever varied m the details of its 
construction Such as we see it represented f 
in the treatise by Yirdung 1 we find it again ' 
about the epoch of its dis 
appearance, in L'Arl du Faiseur 
d Instruments de ! Enryclcspedie 
de Diderot et <1 Alembert (Paris. 

1751-80) 

The tournehouts existed as a com- Bass Tournebout 

plete farm!} from tlie 15 th century 

According to Virdnng, it was formed of four individual instru- 
ments, Pnetouns 2 eitea five, — the deep bass, the bass, the tenor 
or alto the cantus or soprano, and the high soprano, with com- 
pass respective! v of 


r _A A hand, or, to use the expression of Prse- 

and 7 -r . -■ h— t° nu3 > an “ aceort, ’ of touruebouts compre 

v 7 * bended — 1 deep bass, 2 bass, 3 alto-tenor, 2 

* ' * cantus (soprano), 1 high soprano = 9 


t reprt'beuLeu , a 

find, it again 

,%J 


The tournehouts were not always an orchestra by themselves, 
they allied themselves also to other instruments, and notably to 
Hates and oboes It was thus that the little groups of musicians 
in the service of prince';, or those engaged by some large town on 
tlie occasion of a festival or public ceremony, were composed of 
several tournebout plajers combined with some flautists and oboe 
playeis In 16S5 the orchestra of the Neue Kirehe at Strasburg 
comprised two tournebout^, and until the middle of the last century 
these instruments formed pait of the music callel “la grande 
ecune 11 in the service ol the French kings Tournehouts have m 
our days become of extreme rarity, and scarcely exist in collections 
The museum of the Consei vatoire Royal de Musique at Brussels 
has the good fortune to possess a complete family, which is regarded 
as having belonged to the duke of Ferrara, Alphonso II d’Este, a 
punce who reigned from 1559 to 1597 The soprano (cantus or 
discan t) has tlie same compass as above, while the alto, the tenor 
(furnished with a key), and bass have an extent lespectively of 


The bass (see accompanying figiue), besides having two keys, is 
distinguished from the others bj a kind of small bolt, two of which 
slide in giooves and close the two holes that form the lowest notes 
of the instrument It is very emious to observe that the employ- 
ment of these holts, placed at the extremity of the tournebout and 
out of reach of the fingers of the instrumentalist, foices him to 
require the assistance of a person whose sole mission is to attend 
to these bolts during the performance 

The “Platerspil” of which Virdung gives a drawing is only a 
kind of tournebout It presents especially the peculiarity that, 

* 1 Mimca gelutscht mid auszffezogem, Basel, 1511. 

2 OrganograpAia, "Wblfenbuttel, 1618 


instead of having a cap to cover ov er the reed, there is a spherical 
receive! surrounding the reed, to which the tube foi insufflation is 
adapted This receiver was of wood worked round, or peiliaps 
consisted of a simple gourd (V M ) 

TOUENEFORT, Joseph Pitton de (1656-1708), a 
botanist of considerable reputation, was born at Aix, in 
Provence, in 1656 He studied m tlie convent of the 
Jesuits at A ix, and was destined for the church, but the 
death of his father left him free to follow his botanical 
inclinations After a couple of yeais collecting, he studied 
medicine at Montpellier, but soon returned to his favourite 
pursuit, and was appointed professor of Lotany at the 
Jardin des Plantes in 16S3 By the king’s order he 
travelled through western Europe, where he made very ex- 
tensive collections, and subsequently spent three years in 
Greece and Asia Minor (1700—1702) Of this journey a 
description in a senes of letters was posthumously pub- 
lished m 3 vols ( Relation d'un Voyage die Levant , Lyons, 
1717) His principal work is entitled Institutiones Dei 
II ei banes (3 vols, Paris, 1700), and upon this rests chiefly 
his claims to remembrance as one of tlie most eminent 
of the systematic botanists who prepared the way for 
Linnaeus His exact position among these has been dis- 
cussed at length by Sachs (Geschichte d DotamL , Munich, 
1S73) He died December 28, 1708 

TOURNEUR, Cyrix, a tragic poet of the first order, 
has left no record of his existence beyond the respective 
dates of his first and last extant works (1600-1613) An 
allegorical poem, worthless as art and incomprehensible as 
allegory, is the earliest of these , an elegy on the death of 
Prince Henry, son of James I , is the latest The two 
plays on which his fame rests, and on which it will rest 
for ever, were published respectively in 1607 and 1611, 
but all students have agreed to accept the internal evidence 
which assures us that the later in date of publication must 
be tlie earlier in date of composition. His only other 
known work is an epicede on Sir Francis Yere, of no great 
merit as poetry, but of some value as conveying m a 
straighrfoi w ard and masculine style the poet’s ideal con- 
ception of a perfect knight or “happy warrior,” comparable 
by those who may think fit to compare it with the more 
nobly realized ideals of Chaucer and of Wordsworth But 
if Tourneur had left on recoid no more memorable evi- 
dence of his powers than might be supplied by the survival 
of his elegies, he could certainly have claimed no higher 
place among English writers than is now occupied by the 
Rev Charles Fitzgeoffrey, whose voluminous and fervent 
elegy on Sir Francis Drake is indeed of more actual value, 
historic or poetic, than either or than both of Tourneur’s 
elegiac rhapsodies The singular power, the singular 
originality, and the singular limitation of his genius are 
all equally obvious in The Atheist's Tragedy \ a dramatic 
poem no less crude and puerile and violent m action and 
evolution than simple and noble and natural m expression 
and in style The executive faculty of the author is in 
the metrical parts of Ins first play so imperfect as to sug- 
gest either incompetence or perversity in the workman, 
in The Revenger's Tragedy it is so magnificent, so simple, 
impeccable, and sublime, that the finest passages of this 
play can be compared only with the noblest examples of 
tragic dialogue or monologue now extant m English or 
m Greek There is no trace of imitation or derivation 
from an alien source m the genius of this poet The first 
editor of Webster has observed bow often lie imitates 
Shakespeare ; and, in fact, essentially and radically inde- 
pendent as is Webster’s genius also, the sovereign influence 
of his master may be traced not only in the general tone 
of his style, the general scheme of his composition, but 
now and then m a direct and never an unworthy or 
imperfect echo of Shakespeare’s very phrase and accent 
But the resemblance between the tragic verse of Tourneur 
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and the tragic verse of Shakespeare is simply such as 
proves the natural affinity between two great dramatic 
poets, whose inspiration partakes now and then of the 
quality more proper to epic or to lyric poetry. The fiery 
impulse, the rolling music, the vivid illustration of thought 
by jets of insuppressible passion, the perpetual sustenance 
of passion by the implacable persistency of thought, which 
we recognize as the dominant and distinctive qualities of 
such poetry as finds vent in the utterances of Hamlet or of 
Tlmon, we recognize also in the scarcely less magnificent 
poetry, the scarcely less fiery sarcasm, with which Tourneur 
has informed the part of Yindice — a harder-headed Hamlet, 
a saner and more practically savage and serious Timon. 
He was a satirist as passionate as Juvenal or Swift, but 
with a finer faith in goodness, a purer hope in its ultimate 
security of triumph. This fervent constancy of spirit 
relieves the lurid gloom and widens the limited range of 
a tragic imagination which otherwise might be felt as 
oppressive rather than inspiriting. His grim and trenchant 
humour is as peculiar in its sardonic passion as his elo- 
quence is original in the strenuous music of its cadences, 
in the roll of its rhythmic thunder. As a playwright, 
his method was almost crude and rude in the headlong 
straightforwardness of its energetic simplicity ; as an 
artist in character, his interest was intense but narrow, 
his power magnificent but confined ; as a dramatic poet, 
the force of his genius is great enough to ensure him an 
enduring place among the foremost of the followers of 
Shakespeare. (a. c. s.) 

TOUKS, a town of France, formerly the capital of 
Touraine, now chef-lieu of the department of Indre-et- 
Loire, the see of an archbishop, and the headquarters of 
the 9th corps d’armee, lies 145 miles (by rail) south-west 
of Paris, on the left bank of the Loire, a little above the 



junction of the Loire and Cher. Many foreigners, especi- 
ally English, live at Tours, attracted by the town itself, its 
mild climate, its beautiful situation in ce the garden of 
France,” and the historic chateaus of the neighbourhood. 
The Loire is crossed by two suspension bridges, by a rail- 
way bridge, and by a fine stone bridge, but its waters too 
often either expose large stretches of sand, or come down 
in devastating flood. Many of the inhabitants belong 
to the leisured class, and the town possesses societies of 
science, art, and literature, of agriculture, of horticulture, 
of archaeology, of medicine, and a library (50,000 volumes, 
and 1200 MSS., including a gospel of the 8th century, on 
which the kings of France took oath as honorary canons 
of the church of St Martin). The industrial establishments 
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include four large silk mills, the printing and publishing 
works of Marne (1200 workmen), manufactories of cloth, 
carpets, files, white lead, stained glass, boots and shoes, 
and pottery. A considerable trade is carried on in wine, 
brandy, and dried fruits, and the sausages and confection- 
ery of the town are well known. The population, 52,209 
in 1881, was 59,585 in 1886. 

Tours, under the Gauls the capital of the Tnrones or Turons, 
originally stood on the right hank of tlie Loire, a little above the 
present village of St Svmphorien. At first called Altionos, the 
town was afterwards officially known as Csssarod%imtm. The 
Romans removed the town from the hill where it originally stood to 
the plain on the left bank of the river. Behind the present cathe- 
dral, remains of the amphitheatre (443 feet in length by 394 in 
breadth) built towards the end of the 2d century might till lately 
be seen. Tours became Christian about 250 through the preaching 
of Gatieu, who founded the bishopric. The first cathedral was built 
a hundred years later by St Litorius. The bishopric became an 
archbishopric when Gratian made Tours the capital of Lugdunensis 
Tertia, and about the same time the official name of Ciesarodunum 
was changed for that of Civitas Turonorum. St Martin, the great 
apostle of the Gauls, -was bishop of Tours in the 4th century, and 
he was buried in a suburb which soon became as important as the 
town itself from the number of pilgrims who flocked to bis tomb. 
Towards the end of the 4th century, apprehensive of barbarian inva- 
sion, the inhabitants pulled down some of their earlier buildings in 
order to raise a fortified wall, the course of which can still be traced 
in places. Their advanced fort of Larcay still overlooks the valley 
of the Cher. Affiliated to the Armoriean confederation in 435, the 
town did not fall to the Visigoths till 473, and the new masters 
were always hated. It became part of the Frankish dominions 
under Glovis, who, in consideration of the help afforded by St Martin, 
presented the church with rich gifts out of the spoils taken from 
Alaric, confirmed and extended its right of sanctuary, and accepted 
for himself and his successors tlie title of canon of St Martin. The 
basilica, built under Bishop St Perpetuus from 472 to 477, was the 
largest and finest church of France, and one of the most important 
built in. the "West during the decline of the Roman empire ; it is 
said by St Gregory of Tours to have been 160 feet long, 60 wide, 
and 45 high. It seems to have been one of the first which had 
an ambulatory round the choir. Tours grew rapidly in prosperity 
under the Merovingians, but abuse of the right of sanctuary led to 
great disorder, and the church itself became a hotbed of crime. 
Charlemagne re-established discipline in the disorganized monastery 
and set over it the learned Alenin, who established at Tours one of 
the oldest public schools of Christian philosophy and theology. 
The abbey was made into a collegiate church in the Ilth century, 
and was for a time affiliated to Clnny, but soon came under the 
direct rule of Rome, and for long had bishops of its own. The 
suburb in which the monastery was situated became as important 
as Tours itself under the name of Marti nopolis. The Bormans, 
attracted by its riches, pillaged it in 853 and 903. Strong walls were 
erected from 906 to 910, and in the 12th century the name was 
changed to that of Chateauneuf. Philip Augustus abolished the dis- 
orderly commune in 1212, but the innumerable offerings of princes, 
lords, and pilgrims maintained the prosperity of the town all through 
tlie Middle Ages. A 13th-century writer speaks with enthusiasm of 
the wealth and luxury of the inhabitants, of the beauty and chastity 
of the women, and of the rich shrine of the saint. A third church, 
replacing one which had been built after the burning of that of St 
Perpetuus in 997, was begun in 1175, and finished in the 13th 
century. It was 374 feet long and 85 feet high, and had five 
towers, of which only two remain. The rest of the church, sold 
to speculators after 'the Revolution, disappeared under the first 
empire. Of the monastic buildings, only a beautiful inclosed 
gallery, built by Bastien Frangois, nephew of Michel^ Colomb, in 
the time of the Renaissance, remains, but the streets which formerly 
belonged to Chateauneuf show many interesting relics of ecclesi- 
astical and civil architecture. About 1130 Archbishop Hildevert 
built a cathedral in the old Roman town itself, on the ruins of 
those successively erected by Xiitorius and Gregory of Tours. This 
was burnt in 1166 during the quarrel between Louis YII. of Prance 
and Henry II. of England, the latter being lord of Tours and count 
of Anjou. The work was resumed in 1175, but not finished till 
1547. Part of the towers belong to the 12th century ; the choir to 
the 13th; the transept and first bays of the nave to the 14tli; the 
remaining bays, the cloister on the north, and the fine fagade to 
the 15th'; and the two Renaissance towers (217 feet and 223 feet) 
to the 16th. The building is nevertheless remarkable for the 
harmony and regularity of its construction ; specially noteworthy 
details are the triple western portal, the upper staircase of the 
north tower, a Renaissance staircase in the cloister, the old wood- 
work in chestnut-wood, and the splendid glass of the 13th, 14th, 
and 15th centuries. A pretty little mausoleum, built in 1506 
by Jean Juste, is the burial-place of three young sons of Charles 
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VIII. The arch In shop’s palace is to the right of the cathedral, 
•With an interesting chapel of the 12th centuiy, and an outside 
pulpit of the 16th. Dm mg the 10th century the Benedictine 
ahbey of St Julien n as le-established by Archbishop Thcotolon, 
and a Romanesque chuich built, of winch the gi eat squaie towei 
still remains St Julien has a fine nave and double aisles, the 
straight terminal w all has two lfith-eentuiy apses attached. Theie 
are some paintings of the 12th century uudei the tower. 

The magnificence of Tours, declined m the 14tli century, it was 
then united to Chateauucui by a common wall, of which an elegant 
round tower (the Tour de Guise) remains near the quay, and both 
towns were put under the same government The numerous and 
long-continued visits of Charles VII , Louis XI , and Chailes VIII. 
in Tonrame dunng the 15th century favoured the commerce anil 
industry of the town, then peopled by 75,000 inhabitants To the 
flourishing school of art which existed at the Renaissance aie due 
several private houses, a fountain, and the church of Notre Dame 
La Riche, with splendid windows by Pmaignei. An unimportant 
building, part of a modem chateau, is all that remains of the roj al 
residence and magnificent gardens ot Flessis-les-Tours, where Louis 

XI shut himself up and died, the states m 1506 proclaimed Louis 

XII the fatheroflns people, and Henry III and Henry of Navarre 
united m 1589 against the League From that year Touis was 
deserted hy the kings of Fiance A fine budge of fifteen arches 
was built across the Lone fiom 1735 to 1777 by Bayeux. The 
ehief modern buildings are the theatre, the church of St Joseph, 
the railway station, and a museum with collections of antiquities, 
pictures, potteiy, and mineralogy There aie also antiquities in 
the museum of the archaeological society of Indre-et-Loire The 
gardens and a remarkable portal of the aichhishop’s palace, a 
magnificent iron gate of the 18th century in the prefectuie, once 
the convent of the Visitation, and the general hospital (1200 beds) 
should also be mentioned. In 1870 Tours, was the seat of the 
government of the national defence. Tours is the birthplace of 
the heretic Berenganus, the two marshals Boucicant, the novelist 
Honore de Balzac, the poet Destouches, the painters Fouquet and 
Clouet, and Madame de la Valliere 

TOUSSAJNT LOUVERTURE, Pierre - DoimriQUE 
(1746-1803), one of the liberators of Hayti, claimed to be 
descended from an African chief, his father, a slave in 
Hayti, being the chief's second son. He was born 20th 
May 1746 at Breda, and was at first surnamed Breda, 
which was changed to Louverture m token of the results 
of his valour in causing a gap m the ranks of the enemy 
From childhood he manifested unusual abilities, and suc- 
ceeded, by making the utmost use of every opportunity, 
in obtaining a remarkably good education He obtained 
the special confidence of his master, and was made super- 
intendent of the other negroes on the plantation After 
the insurrection of 1791 he joined the insurgents, and, 
having acquired some knowledge of surgery and medicine, 
acted as physician to the forces His rapid rise m mEu- 
ence aroused, however, the jealousy of Jean Francois, who 
caused his arrest on the ground of his partiality to the 
whites He was liberated by the rival insurgent chief 
Baisson, and a partisan war ensued, but after the death 
of Baisson he placed himself under the orders of Jean 
Francois Subsequently he joined the Spaniards, hut, 
when the French Government ratified the Act declaring the 
freedom of the slaves, he came to the aid of the French 
In 1796 he was named commander-m-chief of the armies 
of St Domingo, hut, having raised and disciplined a power- 
ful army of blacks, he made himself master of the whole 
country, renounced the authority of France, and announced 
himself “the Buonaparte of St Domingo 77 For further 
details of his career see Hayti (vol xi p 545) He was 
taken prisoner by treachery on the part of France, and died 
in the prison of Jo us, near Besancon, 27th April 1803. 

See Memoires written by himself, 1S53 ; Saint-Remy, Via de 
Tousscmvb Louverture , 1850 , Gragnon-Laeoste, Tousscmit Laiever- 
ture, Gineral en Chef de VArmee de Samt-Dommgue suinomm6 Ze 
Premier des JSFoirs, based on private papers of tlie Louverture 
family, 187 7 

TOWN", TOWHSHIP. See Borough:, City, Muni- 
cipality, and United States, pp. 731, 827. 

TO WNSHENT), Charles Townshend, Second Vis- 
count (1674-1738), a statesman of unsullied integrity, 
was the eldest son of Horatio, the first viscount, and was 
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born m 1674. He succeeded to the peerage in. December 
16S7, and was educated at Eton and King’s College, Cam- 
bridge When he took his seat in the House of Lords his 
sympathies leant to Toryism, but this predilection soon 
faded away, and in February 1701-2 it was rumoured 
among the courtiers that he would hold the office of privy 
seal in. the Whig ministry which William III had m view. 
For some years after the accession of Queen Anne he 
remained without office, but on 29th September 1707 be 
was created captain of the yeomen of the guard, and in 
the same year he was summoned to the privy council, a 
distinction renewed by the queen’s two successors on the 
throne. The command of the yeomen remained in his 
hands until 13th June 1711, but its lesponsibilities did 
not prevent him from acting as joint plenipotentiary with 
the duke of Marlborough in the peace negotiations with 
France which were carried on at Gertruydenberg, near 
Breda, or from serving as ambassador extraordinary at The 
Hague congress (2d May 1709-26th March 1711) Town- 
shend was high m favour with George I , and on that 
king’s arrival at The Hague m September 1714 he pub- 
lished the appointment of Townshend as secretary of state 
for the southern depaitment, and entrusted to his new 
minister the privilege of nominating Ins own colleague. 
Horace Walpole, his brother-in-law and private secretary, 
recommended Stanhope for the vacant post, and Stanhope 
was duly appointed Townshend did not neglect to avail 
himself of the advantages afforded by his attendance on 
the king, and before the arrival of George I. m England 
he had obtained complete ascendency both over his mind 
and the dispositions of the advisers by whom his line of 
conduct was generally determined. The policy of the new 
ministers at home and abroad lay in the promotion of 
peace. With this object they endeavoured to limit the 
charges against their predecessor Harley, Lord Oxford, to 
high crimes and misdemeanours. To gam this end they 
brought about, m 1716, an alliance between those ancient 
rivals in arms, France and England. In spite of their 
success, their influence was gradually undei mined by the 
intrigues of Lord Sunderland and by the discontent of the 
Hanovetian favomites, who deemed the places and the 
pensions which they had gamed an insufficient reward for 
their exertions In October 1716 Stanhope accompanied 
the king on his journey to Hanover, and during this visLt 
was seduced from his allegiance to his colleagues by the 
wily Sunderland, who had ingratiated himself into the royal 
favour. George I was induced to believe that Townshend 
and Walpole were caballing with the prince of Wales, and 
were forming designs against the royal authority Town- 
shend was dismissed m December 1716 from his place of 
secretary of state, and was offered in lieu thereof the 
splendid banishment of lord-lieutenant of Ireland, a gilded 
sinecure which he at first contemptuously declined and 
only condescended ultimately to accept on the condition 
that he was not required to set foot on Irish soil. His 
latent spirit of hostility to this arrangement quickly devel- 
oped into open antagonism, andm March 1717 Townshend 
was dismissed from his position At the close of May 
1720 a partial reconciliation took place between the op- 
posing Whig sections of Stanhope and Townshend. The 
latter was readmitted into the ministry as lord president of 
the council (11th June 1720), and his devoted relation and 
colleague Sir Robert Walpole became paymaster-general. 
When the South Sea Bubble burst, the fortunes of the 
principal members of the ministry shared in the misfortune 
of the scheme which they had promoted. Stanhope, m a 
paroxysm of passion during a heated debate, broke a blood- 
vessel, and Sunderland, though acquitted of the charge of 
personal corruption, was forced to retire into private life. 
The withdrawal of these statesmen assigned to their rivals 
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the chief prizes m the state Townshend became (10th 
February 1721) secretary of state, and Walpole gamed the 
position of first lord of the treasury and chancellor of the 
exchequer The death of George I threatened a change 
of advisers, hut the dismay of the new king's favourite, 
Spencer Compton, at being called upon to draw up the 
royal speech, led to the old ministers of the crown being 
retained m their places What the attacks of the opposi- 
tion could not effect, the internal stufe of the admini&tia- 
tion accomplished. Townshend was of a proud, impetuous 
disposition, born with a nature more accustomed to rule 
than to obey His family had for several generations 
stood higher in the social life of Norfolk than Walpole’s 
progenitors, and when he himself attained to distinction m 
politics his position as a member of the Upper House was 
greater than that enjoyed by his friend m the Commons 
As the power of the Lower House increased, and as 
Walpole became moie and more the object of the attacks 
of the Tories, the pre-eminence of Townshend passed from 
him So long, to use the witty remark of Sir Robert 
Walpole, as the firm was Townshend and Walpole, things 
went well with them, but when the positions were re- 
versed jealousies arose between the partners The grow- 
ing alienation was hastened by the death, m 1726, of 
the secretary's wife, the sister of Walpole At the close 
of 1729 Townshend endeavoured to obtain the appoint- 
ment of his old and attached friend, Lend Chesterfield, as 
his fellow secretary of state, and the failuie of the attempt 
brought about a fierce scene between Walpole and himself 
They broke out into passionate words, seized one another 
by their coat-collars, and would have come to blow s had 
they not been prevented by their friends who weie pre- 
sent After this outbreak of passion further co-operation 
was impossible, and Townshend, having the good sense 
to recognize the position, retired into jirivate life on 15th 
May 1730 The chief domestic events of his ministry 
were the impeachment of Bishop Atterbury, the partial 
restoration of Lord Bolmgbroke, and the troubles m Ii eland 
over the granting to a man called Wood of a patent for 
coining pence Its concluding act was the signing of the 
treaty of Seville (9tli November 1729) Townshend died 
of apoplexy 21st June 1738 

Townshend was slow in forming, but resolute in adhering to, 
his opinion, and, like most otliei men of that stamp, w as imjiatient 
of eontiadiction His manners have been styled “coarse, rustic, 
and seemingly brutal,” but these defects weie not visible m bis 
domestic life Never did minister leave office with cleaner hands; 
he did not add one acre to his estate nor leave laige fox tunes to his 
youngei children 

TOWNSHEND, Charles (1725-1767), a politician 
ever to be remembered as the embodiment of wit and in- 
discretion, was the second son of Charles, third Viscount 
Townshend, who married Audrey, the daughter and heiress 
of Edward Harrison of Ball’s Park, near Hertford, a lady 
who rivalled her son in brilliancy of wit and frankness 
of expression Charles was bom 29th August 1725, and 
was sent for his education to Leyden and Oxford. At the 
Dutch university, where he matriculated 27th October 
1745, he associated with a small knot of English youths, 
afterwards well known m various circles of life, among 
whom were Askew, the book-collector, Dowdesweli, his 
subsequent rival in polities, Wilkes, the witty and un- 
principled reformer, and Alexander Carlyle, the genial 
Scotchman, who devotes someof the pages >of his Autobio- 
graphy t© chronicling their sayings and their doings He 
represented G-reat Yarmouth m parliament from 1*747 t© 
17 61 , when he found a seat an the treasury borough of 
Harwich Public attention was first drawn to his abilities 
■in 1753, when he delivered a lively j attack, >as a younger 
son who might hope to promote his advancement by allying 
himself in marriage to a wealthy heiress, against Lord 
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Hardwicke’s marnage hill. Although tbits measure passed 
into law, he attained this object m August of the follow- 
ing year by marrying Caroline, the eldest daughter ot the 
second duke of Argyle and the widow of Francis, Lord 
Dalkeith, the eldest son of the second duke of Buceleugh 
In April 1754 Townshend was tiansferred from the posi- 
tion of a member of the Board of Trade, which he had 
held from 1749, to that of a lord of the admiralty, but 
at the close of 1755 his passionate attack against the 
2 >olicy of the ministry, an attack which shared in popular 
estimation with the scathing denunciations of Pitt, the 
supreme success of Single-Speech Hamilton, and the hope- 
less failure of Lord Chestei fields illegitimate son, caused 
his instant dismissal In the administration which was 
formed m December 1756, and which was i uled by Pitt, 
the lucrative office of treasurer of the chamber was given 
to Townshend, and m the following spring he was sum- 
moned to the pi ivy council With the accession of the 
new monarch m 1760 this volatile politician transferred 
hi ft attentions from Pitt to the young king’s favourite, Bute, 
and when, at the latter’s instance, several changes were 
made m the ministry, Townshend was promoted to the 
post of secretaiy of war. In this place lie remained after 
the great commoner had -withdrawn from the cabinet, but 
m December 1762 he threw it up Bute, alarmed at the 
growth m numbers and m influence of his enemies, tried 
to buy back Townshend s co-operation by sundry tempting 
promises, and at last secured his object m March 1763- 
with the presidency of the Board of Trade When Bute 
retired and George Grenville accepted the cares of official 
life, the higher post of first lord of the admiralty fell to- 
Townshend’s lot, but with his usual impetuosity he pre- 
sumed to designate one of his satellites to a place under 
him at the boaid, and the refusal to accept the nomination 
led to his exclusion from the new administration. While 
m opposition his mind was swayed to and fro with con- 
flicting emotions of dislike to the head of the ministry and 
of desire to share m the spoilt, of office. The latter feeling 
ultimately triumphed , he condescended to accept in the 
dying days of Grenville’s cabinet, and to retain through 
the “lutestring” administration of Lord Rockingham, — 
“pretty summer wear,” as Townshend styled it, “but it 
will never stand the winter,” — the highly -paid position of 
paymaster-general, refusing to identify himself more closely 
with its fortunes as chancellor of the exchequer. The 
position which lie refused from the hands of Lord Rocking- 
ham lie was forced to accept from the imperious Pitt 
(August 1766), arid a few weeks later his urgent appeals 
to the great minister for increased power were favourably 
answered, and he was admitted to the inner circle of the 
cabinet. Dowdesweli, his predecessor at the exchequer, 
resented liis removal for his brilliant rival. The new 
chancellor proposed the continuance of the land tax at 
four shillings m the pound, while lie held out hopes that 
it might be reduced next year to three shillings, where- 
upon his predecessor, by the aid of the landed, gentlemen, 
carried a motion that the reduction should take effect at 
once This defeat proved a great mortification to Lord 
Chatham, and m his irritation against Townshend for this 
blow, as well as for some acts of insubordination, he 
meditated the removal of his showy colleague Before 
this could be accomplished Chatham’s mind became im- 
paired by some mysterious malady, and Townshend, who 
was the onost determined and influential of his colleagues, 
swayed the ministry ;as he liked Hxs wife was created 
{August 1767) ’Baroness Greenwich, and his brother was 
made lord-lieutenant of Ireland. He himself delivered m 
the House of Commons many speeches unrivalled m 
parliamentary historyfor wit aud recklessness, and one of 
them still lives m history as the “ champagne speech.”* 
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His last act was to pass through parliament resolutions 
which even his colleagues deprecated m the cabinet, for 
taxing several articles, such as glass, papei, and tea, on 
their importation into America, which he estimated would 
produce the insignificant sum of £40,000 for the English 
treasury, and which shrewder observers prophesied would 
lead to tho loss of the American colonies. Shortly after 
this event he retired to his wife’s country seat in Oxford- 
shire, where he died on 4th September 1767, from a fever 
which he had neglected. 

The universal tribute of Townshcnd’s colleagues allows him the 
possession of boundless wit and ready eloquence, set off by perfect 
melody of intonation, but marred by an unexampled lack of judg- 
ment and discretion He vhifted his ground m politics with every 
new moon, and the world fastened on him the nickname, which he 
himself adopted m his ‘ champagne 13 speech, of the Weathercock 
His official knowledge was considerable, and it would be unjust to 
his memory to ignore the praises of his contemporaries or his 
profound knowledge of his country’s commercial interests The 
House of Commons recognized in. him its spoilt child, and Burke 
happily said that “he never thought, did, or said anything” with- 
out judging its effect on his fellow -mcmbeis Charles Townshend 
is the subject of a memoir by Mr Peicy Fitzgerald 

TOXICOLOGY See Poisons 

TEACHIS, a city of ancient Greece, at the foot of 
Mount bEta, a little to the north-west of Thermopylce 
As commanding the approach to Thermopylae from Thes- 
saly, it was a place of great military importance. Accord- 
ing to Homer, it was one of the places subject to Achilles, 
and was famed m legend as the scene of Hercules’s death — 
an event which forms the subject of Sophocles’s play The 
Trachxman Women In historical times it first attained 
importance on the foundation of Heraclea by the Spartans 
in 426 B c The Thessalians, jealous of the establishment 
of a Spartan outpost on their borders, attacked Heraclea, 
and in 420 the Heracleots were defeated by them with 
heavy loss In the winter of 409-S Heraclea sustained 
another disastrous defeat In 393 the Thebans expelled 
the Spartans, and restored the city to the old Trachiman 
and (Ehean inhabitants In later times Heraclea was one 
of the mainstays of the iEtolian power m northern Greece 
In 191 bc, after the defeat of Antiochus at Thermopylse, 
Heraclea was besieged and taken from the AEtohans by 
the Romans under the consul Acilms Glabrzo. From Livy’s 
account of the siege (xxxvi 24), it appears that the citadel 
was outside the town, which lay on the low ground be- 
tween the rivers Ivar van aria (Asopus) and Mavra-Neria 
{Melas). There are still traces of the citadel on a lofty 
rock above 

TRACT SOCIETIES are associations for publishing 
or circulating religious treatises or books The circulation 
of short treatises for the promotion of Christian, know- 
ledge is older than the invention of printing Wickliffe, 
for instance, was a great writer and circulator of tracts, 
employing Ms Oxford friends and pupils to multiply 
copies. So was Luther in his day, with the help by that 
time of printer and bookseller In later times John Wesley 
was a busy worker m this way; and Hannah More, from 
her own pen, produced what were known as the “ Cheap 
Repository Tracts,” highly lauded by Bishop Poiteus, 
and widely used towards the close of the 18th century. 
Before this time there had been efforts of associated 
labour for the same object, a “book society for promoting 
religious knowledge among the poor ” having been estab- 
lished in 1750. A similar society was formed at Edin- 
burgh in 1793 But it was at the close of the century, m 
1799, that there was founded m London the Religious 
Tract Society, an institution unparalleled m the extent 
and variety of its operations, and the parent of numerous 
societies m different parts of the empire as well as m the 
United States and on the continent of Europe. There are 
other, associations with kindred objects, but in connexion 
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with particular ecclesiastical systems. Thus the tract 
department of the Christian Knowledge Society is specially 
connected -with the Church of England, and the Wesleyans, 
Baptists, and other denominations have their own tract 
societies The Church of Rome also has now similai 
associations. The Religious Tract Society is alone in being 
confined to the diffusion of religious truth common to all 
Protestant Christians, to the exclusion of topics touched 
by ecclesiastical divisions. This catholicity is secured by 
the fundamental rules of the society, and by its managing 
committee being composed half of Chmchmen and half of 
Nonconformists of all denominations. 

A bnef statement of the pioeeedings of the Religious Tiaet 
Society, as presented, in its latest annual Report, will best seive to 
show the general objects and operations of all such organizations, — 
any special or varied action elsew here adopted being noted as v e 
pioceed. The mam object of the society is the pieparation and 
publication of leligious literature At fust this consisted mostly 
of tracts and small treatises After a time laigei books were pub- 
lished, including series of reprinted woiks of the early Reformeis 
i and English. Protestant theologians and Biblical expositois, and 
also books on common subjects treated m a religious spmt The 
society also issues magazines for all classes Four of these period- 
icals, the Leisure Hour , the Sunday at Home, the Boys' Own Paper, 
and the Gu Is’ Oun Paper, have a united circulation, including 
monthly paits and yeaily volumes, of nearly 600,000 numbers 
iv eekly, oi above 30 millions m the yeai The total annual issue, 
including books, tracts, &c , at home and abroad, is neatly 86 
millions 

The distribution of this is chiefly through the ordinary channels 
of trade, with the exception of the tracts, which are cuculated by 
home and foreign missionary societies, and vanous agencies public 
and private Almost eveiy nnssionaiy agency is indebted to the 
Religious Tract Society for the work earned on through the press 
Grants aie made, cither free or as neaily as possible at cost puce , 
and, when it is advisable to produce publications at foreign stations, 
grants of paper and other material, as well as money payments, 
are voted The publications are m almost every tongue, the list 
containing works m 17 4 languages and dialects. 

The funds for this large and varied work come partly from 
donations, subscriptions, and legacies, but chiefly from the profits 
of the sales of the society’s publications. The total missionary 
and evangelistic expenditure in the year ending March 31, 1886, 
amounted to £47,722, of which £19,019 was supplied from the trade 
funds, which hav e also borne the entne cost of management, both 
of the business and missionaiy departments The total amount 
received from sales, subscuptions, and all other sources was 
£212,731, 11s 8<L 

The American Tract Society and some of the Continental 
societies undertake the distribution as well as the pioductiou of 
tracts and books, by means of paid colporteurs and other agents 
The Continental societies piodnce most of then own books and 
tracts, aided largely by grants of money and papei from the 
Religious Tract Society. 

TRACTION, Electric. The driving of vehicles by 
electricity was made commercially practicable by the in- 
vention of the dynamo-electric machine, which gave a 
ready means of producing electrical energy by the expendi- 
ture of mechanical work, and by the further discovery that 
the function of the dynamo could be reversed, — that it 
was capable of acting efficiently as a motor to do mechan- 
ical work when supplied with energy m the electrical 
form. Experiment has shown that when a dynamo is 
used to produce an electric current, which, m its turn, 
drives another dynamo serving as a motor, the double con- 
version of energy may be performed with no very serious 
loss In favourable cases, when the dynamo and motor 
are close together, the motor will yield more than 80 per 
cent of the work which is spent in driving the dynamo. 
When they are far apart there is an additional loss, due to 
the resistance of the conductor which connects them, and 
a further loss due to its imperfect insulation The use of 
high electromotive force, which reduces the first of these, 
tends to increase the second ; it is, however, practicable 
to keep both within reasonable limits Early attempts to 
apply electricity to traction were made by Robert David- 
son, who placed an electromagnetic locomotive on the 
Edinburgh and Glasgow Railway m 1837, and by Jacobi 
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of St Petersburg, who propelled a boat on tlie Meva m 
1839 by an electromagnetic engine driven by a battery 
■of Grove’s cells. The inefficiency and bulkiness of early 
■electromotors, and the cost of producing electric energy 
when a galvanic battery was the source, made it impossible 
for electricity under such conditions as these to compete 
with other methods of traction A good battery using 
zmc as the active metal consumes from 1 to 2 lb of zinc 
per hour per hor^e-power developed , a good steam-engine 
•consumes from 2 to 3 lb of coal in doing the same amount of 
work, and the cost of zmc is about fifty times that of coal 
Hence, notwithstanding modern improvements in electro- 
motors, the cost of producing mechanical power by means 
of electricity, when a zmc-consummg battery is the source, 
is still prohibitive. 

The earliest practical electric railway was constructed at 
the Berlin exhibition of 1879 by Dr Werner Siemens At 
■one station was a dynamo driven by a steam-engine The 
current was conducted to the moving car through a special 
rail placed between the ordinary rails and insulated from 
the ground by blocks of wood. From this rail it passed 
through a motor-dynamo on the car, and the ordinary rails 
completed the circuit Electrical contact with the ordinary 
rails was made by the wheels, and with the central rail 
by a pair of brushes made of copper wire which rubbed 
against its sides Spur-wheels were used to connect the 
motor shaft with the wheels and to effect a suitable reduc- 
tion of speed The line was half a mile long and of 2-feet 
gauge The motor developed about horse-power, and 
was carried by a separate truck, forming a locomotive 
which drew a car with 20 passengers at a speed of from 4 
to 7 miles an hour 

The success of the Berlin experiment was complete, and 
Messrs Siemens followed it up m 1881 by the construction 
of a permanent electric tramway, 1| miles m length, at 
Lichterfelde, which has now (1887) been m continuous 
operation for six years At Lichterfelde the ordinary 
lails, insulated by wooden sleepers, are the only con- 
ductors Where roads cross the line the rails are cut out 
of circuit, and the current is carried past the gap by 
underground cables, but switches are provided by which 
the current can be sent into the insulated sections if re- 
quired Each car takes 24 passengers, and runs at a speed 
of 12 miles an hour There is no separate locomotive, the 
motor-dynamo being on the car itself. In 1882 Messrs 
Siemens constructed an electric tramway m the mines of 
Zankerode, m Saxony, and built for it a locomotive able to 
draw 8 tons at a speed of 74 miles an hour Overhead 
conductors were employed, consisting of a pair of insulated 
1-shaped rails fixed to the roof of the workings , the 
current was conveyed to and from the locomotive by means 
of a pair of contact carriages sliding on these conductors, 
and connected with the car by short flexible cables A 
similar line was opened m 1883 at the Hohenzollern col- 
liery m Upper Silesia 

The same year witnessed the completion of another 
pioneer undertaking of the first importance, an electric 
tramway 6 miles long connecting Portrush and Bushmills, 
in the north of Ireland. Here the insulated conductor is 
a special rail, earned alongside of the line on wooden posts 
at a height of 1^ feet above the ground Contact is made 
by springs shaped like carriage-springs, which project from 
one side of the car at both ends, so that the length of the 
car enables continuous contact to be maintained at cross- 
roads, where there are gaps m the conducting rail, past 
which the current is taken by underground cables The 
ordinary rails serve as return conductors. The dynamos 
are driven by turbines at a station nearly a mile distant 
from the line; they supply a current of 100 amperes 
with an electromotive force of 250 volts. The motors are 
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placed on passenger cars ; their speed is regulated by 
means of resistance coils, which the driver of the car 
switches into the circuit A similar tramway, 3 miles 
long, connecting Bessbrook and Newry, was opened m 
1883 , there also water-pow T er is made use of to drive 
the generating dynamos On these lines the train usu- 
ally consists of a motor car with passengers, followed by 
two or three goods waggons, and the whole working ex- 
penses are from 3d to 4d. per tiam-mile The speed is 
10 miles an hour. 

Amongst early electrical railways Mr Yolk’s short line 
on the beach at Brighton deserves mention There the 
rails themselves act as conductors, and are insulated only 
by wooden sleepers lying on the shingle. The lme has 
been m operation since 1883, with a woikmg expense of 
only 2d per car-mile 

Other English ancl Continental lines will be referred to 
later, it is, however, m America that electrical traction 
has hitherto found its widest development. In 1880 Mr 
Edison ran an electric locomotive on an experimental track 
near his laboratory at Menlo Park Soon after the Chicago 
exhibition of 1883, at which an electric railway was shown 
m action, a large number of permanent lines were estab- 
lished There are now moie than twenty electrical tram- 
ways at work m the United States, under the patents of 
Edison, Field, Daft, Yan Depoele, Sprague, and others. 

Many more lines are projected, and experiments are m 
progress on the application of electrical traction on a large 
scale to the elevated railways of Hew York. 

In all the instances vv Inch have been refened to above, electricity Electric 
is employed as a means of transmitting power as it is wanted from traction, 
a geneiatmg station to the ears, thiougli a conductor extending by storage 
along the track Another method of effecting electric inaction is batteries, 
to tarry a stoie of eneigy on the c*ar or on a special locomotive, by 
using secondary batteries winch are charged from time to time at 
the generating station This system, which was introduced in 
England by Mr Reckenzaun and on the Continent by M Julien, 
has been successfully employed on several lines. 

The system of storage, by means of secondary batteries, has the 
great advantage over the system of transmission through a con- 
ductor that it makes each car independent and that it is applicable 
to ordinary tramway lines As regards economy of power, we have 
m the storage system a more complex series of transformation of 
energy, and therefore a laiger numbei of items of loss In both 
systems alike we have a certain loss of energy at the dynamo and at 
the motor A secondaiy battery jields in. the electrical form only 
about 70 per cent of the energy given to it In comparing the two 
methods, the loss which this involves has to be set off against that 
which occuis in the transmission system m the process of conduc- 
tion, an item whieh may be veiy small m favourable cases, hut whuh 
becomes large when there are many cars to be driven, when the 
lme is long, and when, owing to the use of an exposed conductor, 
the electromotive foice has to be kept low. Undei average con- 
ditions it is probable that the conductor system has a slight ad- 
vantage over the other in. this respect, but the difference is not 
maternal, especially as the cost of power is a compaiatively small 
part of the whole woikmg expense of a line. The difierenee is 
slightly affected by the fact that m the stoiage system there is an 
e\tra weight to be carried — namely, the batteries — amounting to 
about £ oi ^ of the whole weight, and the tractive force required to 
overcome friction is mci eased m a corresponding degree A serious 
objection to the stoiage system is the probable cost of renewing 
batteries In respect, however, both of durability and of power 
(in relation to weight) secondary batteries have of late undergone 
a marked improvement, and it is likely that the storage system 
will piove the most applicable to tramways in. city streets, -where 
conductors on the level of the road are impracticable and overhead 
conductors would not be permitted. 

The existing methods of electrical traction as applied to tramways Classifies* 
may be classified as follows — tion of 

I. Motor driven by storage batteries, the batteries and motor systems, 
being carried either (a) in. the car itself or (5) on a separate truck 
forming a locomotive Eeckenzaun's and Julien’s cars, in which 
the batteries are under the seats, aie examples of the first plan, 
which is in operation on lines at Antwerp, Hamburg, Brussels, and 
Hew York. Mr Elieson’s tramway locomotive working m London 
on the Horth Metropolitan, tramways is an example of the second 
plan It is obviously preferable, when space can be found on the 
car itself for the motor and batteries, to place them there rather 
than on a separate truck. 'When a separate locomotive is used it 
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inu-t lie heavy enough to grip the mis, and the -whole weight to he 
drawn is then conndeiably greater 1 
II Conductor systems, which may he classified thus — 

{a j Those using' the ordinary rails as the only conductors. The 
hues at Lirhterftldc and Bnghfon, already mentioned, are exam- 
ples of tin* plan which is quite inapplicable wlieie the rails aie laid 
flush with tin ’-i id way is m city sheets 
(h) Tho-'C. U'ing a third (insulated) rail, above ground To this 
class belong the l’ortrush, the Besshroob, and several American 
lines This plan, like the last, is not applicable to city streets 
(c) Those using one (or in some cases two; overhead "conductors 
A line of this tjpc has been successfully worked between Mudling 
and Hmterbruhl, near Y lenna, and another between Frankfort and 
Offenbach, both since 18S4, at a cost of about Sbd per car-mile 
The conductors consist of slotted tubes 1 inch m bore supported on 

E asts IS feet high and staged by wires at intermediate points to 
eep them from sagging The contact carnages are pistons sliding 
in the tubes 2 The Baft lines at Baltimore and other places in 
Ameiica, and the Van Depoele lines, of winch ^ome SO miles are m 
operation, are mostly worked by means of ovuhead conductor 
(d) Those using underground conductors m a slotted channel oi 
conduit. Tins system, which has the olnious advantage that the 
conductor is placed entirely out of the « ay of street twithe, has been 
introduced at Blackpool by Mi Hulrovd Smith, and, m America, 
at Cleveland by Messrs Bentley and Knight and at Philadelphia by 
Mr Sehleainger In the Blackpool line the conductor is split into 
two paits wludi run parallel to each other within the conduit on 
its two sides and aie touched by a contact arm which reaches 
down thiougli a narrow central slot at the level of the stieet, an 
cleetiomotn e fence of 200 volts is employed The conduit is 
placed midway between the rails, but it may be questioned whether, 
in view of the conditions of ordinary street traffic, a better place for 
it would not be at one side Mr Field has proposed a tramway 
with two conduits, one beside each rail, containing two conductors, 
one to be charged positively and the other negatively, so that a 
comparatively high resultant difference of potential is available foi 
the motor although the potential of neither conductor differs to a 
dangerous degree from that of the earth. 

{“) One system remains to be descrdied, whieh was proposed in 
1SS1 by Messrs Ayrton and Perry as specially applicable to electric 
railways of considerable length, m which an exposed conductor 
would give rise to much loss through leakage Their plan is to 
use a wdl-msulated conductoi m a dosed channel underground. 
The line is div idtd into short sections , each of these has an exposed 
condtietoi, which may be one oi the rails, and this is placed m 
temporary contact with the insulated conductoi as the tram passes, 
by the pressure of the wheels on a flexible rail or «tud, or by means 
of automatic electromagnetic switches Leakage is thus restricted 
to the continuous and well-insulated conductor, together with that 
section of the suiface conductor which is in contact with the former 
at any one time, and the system has the furtliei advantage that 
it gives the means of providing an automatic block by winch suc- 
cessive trams are kept from overtaking one another 
The foim and disposition of the motor-dynamo and the mode by 
which it is connected with the driving-axle of the eai are matters 
m which much variety of practice exists. The question of gearing 
ib complicated by the fact that the frame of the car oscillates verti- 
cally with respect to the axles Spur-wheels, worm-gear, fnetion- 
geai, belts, multiple-band gear, and chain-gear are or have been 
used. Mr Eeekenzaun’s car is earned by two bogie trucks, one 
under each end, and each bogie carries a motor whose axle, placed 
longitudinally, drives a central spur-wheel on one axle of the bogie 
by means of a worm An advantage possessed by two motors is 
that, by coupling them in senes or parallel, or by using one only, 
the driver is able to command different grades of power without the 
use of resistance coils In cars dnven by storage battenes the same 
object may be secured by vinous groupings of the cells 
T alpha age — In all the methods of electrical traction to which 
reference has been made the road on which the cars inn is essen- 
tially a railway or tramway of the kind nsed in. lioise tiaction and 
steam ti action In 18S1 the late Pi of Fleemmg JenLm devised a 

system of electric locomotion m which the vehicles are hung upon 
what resembles an exaggerated telegraph line To this he gave the 
-name of telpherage As developed by the inventor, m conjunction 
with Messrs Ay l ton and Peiry, the system is especially adapted to 
the transport of goods at a slow speed, m localities wlieie the traffic 
would be insufficient to snppoit an oidinary lailway 
The telpher line is a steel rod or cable, suspended fiom brackets 
xm posts about 70 feet apart, it serves at once as earner of weights 
’and conductor of electricity The line may he made ligid, and m 
.that case a high speed of transit may he attained, butm geneial the 
line is flexible and the tiams tiavel slow ly m what may be, if the 


1 -For a comparison of the weights to he diawn and the ti active force required 
in .afferent systems, see a paper hy Mi Redkenzaun, Elect Rev , May 21, 1SS6 
3 poi details of the construction and walking expenses of these and othei 
ta®s,aee the valuable paper "by Mr Jteekenzaun, Jour Soc of Ai ts, April 20, 1887 
Statistics of American lines will be found m a papei hy T C Martin, lead before 
the American Institute of Electncal Engineers, May 18, 18S7 


volume of traffic requires it, a nearly continuous stream Each 
tram consists of a senes of buckets or sleeps which hang each from 
a single running wheel oi pan.' of wheels, and are spaced hj T wooden 
connecting bars A small electric motor, which hangs below the 
lme and is geared by spur and chain gearing to a pair of driving- 
wheels, forms the loLomotn e In general, the line is electncally 
divided into equal sections, which have the same length as a single 
train, so that the fiont carnage is always on the section in advance 
of the rear carnage The tram is furnished with a continuous 
conductor from end to end, through winch it makes electric con- 
tact between the section in front and the section behind, and the 
motor is included in the circuit of this conductor Two systems 
of working are used, which enable trains to be lun either in 
electrical senes or e paiallel ” In the series system the successive 
sections of the line aie electrically connected, so long as no tram 
is on them, by means of switches at the joints between the sections, 
so that the whole forms one continuous conductor When a tram 
comes on any one section it breaks contact at the joint between 
that section and the one behind it , the circuit, however, 1 emams 
closed thiougli the conductor on the tram itself, andm this way 
the motor lemves the cunent which is passing through the line 
Other trains at other places in the line leeeive the same current, 
each by bieaking fox the time the oidinary contact between the 
two sections it touches, and substituting a contact through its own 
conductor and motoi When atiam leaves a section it replaces 
the switch that makes contact with the section behind If, how- 
ex er, theie are moie than one tiain on the line, an automatic block 
system is added to pi event one fiom ovei taking another by letting 
the section which a tiam leaves stand insulated for a time No 
control is exeieisf d fiom the vehicles themselves , m fact, the trains 
mn without attendants In the simplest parallel system of tel- 
pherage a continuous conductoi distinct fiom the lme is stietclied 
alongside of it; the trams make contact between the two The 
figure shows anothei plan, known as the ci oss-over parallel system. 
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which is suitable wheie a double line of trams is desired There 
Aj, Bj, A s form successive sections of one line, and B], A„, B» 

. of another A 1} A 2 , A,. . . aie electncally continuous, ana 
aie connected to one pole of the dynamo B 3) B Jt B 3 . aie also 
continuous, and aie connected to the other pole Thus the sections 
of each lme aie alternately positive and negative Any train, such 
as P or Q, bridges tbe gap between two sections and receives a 
current wlncb suffers reveisal as the tram passes fiom one section 
to the next It is to he legretted that space does not admit of any 
dcscuption of the details of telpherage, many of which present the 
utmost ingenuity The system was shown to he practicable by 
experiments on an expenmental line at Weston The first telpher 
lme on a commercial basis was erected m 1885 at Glynde, m Sussex, 
and has been maintained in operation notw lthstandmg many diffi- 
culties msepaiable from so completely novel an undertaking 
Tbe electncal propulsion of boats, by means of storage batteries, p ro - 
lias been the subject of several successlul experiments, but lias not pulsion 
found systematic application In this connexion xefeience should 0 f boats, 
be made to a scheme proposed by Ayrton and Perry for the haulage 
of boats on canals or of waggons upon loads Their proposal was 
to have a conductoi ranged along the towdng path, or along the 
side of the road A motoi running on this was to pull itself along 
and drag the boat oi waggon after it 
In aerial navigation, storage battenes woikmg an electnc motor Aerial 
have been used to dnve the piopeller of a “ dmgible” balloon navigation. 

Space does not admit of moie than the buefest leference to the Theory 
theoiy of electric motois A motoi may be legal clecl as a djnamo of 
acting to piodnce an electromotive foice e winch is opposite m motors 
dn ection to the externally impiessed electiomotive force E The 
le&ultant electromotive foice is E-e, and on this, together with 
the resistance of tbe cnciut, the stiength of the cuirent C depends 
The electrical power supplied is CE, and of this the motoi utilizes 
I Ce The efficiency is c/E It is easily seen, as was first shown by 
Jacobi, that the powei developed hy the motoi (Cc) is a maximum 
when e=JE But this condition of maximum powei involves 
that half the eneigy suppliedis wasted , to secure lughei efficiency, 
motois are m practice ran at much less than their maximum 
powei, so that e may appioacli more neaily to equality with E 
The field magnets of motois, like those of dynamos, may be w ound 
with coils in senes with the armature coil, oi with coils forming a 
shunt to the armatuie, or with a combination of both. A very 
important pait of the theory deals with the automatic regulation 
of speed by the use of compound winding In a paper ot funda- 
mental importance with legaid to tins part of tbe subject, Messis 
Ayiton and Peny 3 have shown that a motor m ay be made to run 
3 “Electiomotois and then Government,’' Jam Soc Tel Eng , 1883 
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at constant speed undei vaiying loads v, lien the external electro- 
motive force is constant, provided that a differential combination 
of dneet shunt and reverse series winding l-eemplojed, — the shunt 
coil serving to energize the magnets and the senes coil to reduce 
then magnetism to a certain extent when the cunent m the arma- 
tuie is increased The proportion of senes to shunt winding 
necessary for this result depends on the i elation of the resistance 
of the aimatuie to that of the shunt coil, and it is an easy deduction 
fiom the theoiy that, when the resistance of the armatuie is 
negligibly small, the speed ot a simple shunt-wound motor driven 
by means of a constant external eleetioinotive force is sensibly 
constant, a result winch lias been experimentally demonstrated by 
Hr Mordey (Phil Mag , Jan 18S6) It is shown m the same 
paper that a similar means of governing may be used when the 
current passing tluough the motor is kept constant, instead of the 
external electromotive force The principle of differential com- 
pound winding to secure automatic legulation of speed has been 
applied in several American motors, notably by Mr Sprague. 

Details of most of the eleetucal tiarmvnjs md rnlwajs mentioned m the text 
will he found m the journals Elect i real Renew, Elect! man, and Electrical T Yoild 
(New York) of the dates refen ed to See also The Electric Motor and its Appli- 
cations, ij T C Martin and J Wctzlei (New 1 oik, 1SS7) The Poi ti nsh line is 
described by E Hopkmson and A Siemens m n paper read before the Soaetj of 
Arts, April 1S83 For telpherage, in addition to articles m the journals named, 
see Fleenung Jenkin, “ On Telptieiage," Jour Soc At ts, May ISS-t , also Prtfts- 
sional Papei s of theCorpsof RojalEngmeeis, Chatham, \ol x,18S4. (J A E) 

TRACY, Antoine Louis Claude Destutt, Comte de 
(1754—1836), was born in Bourbonn&is on July 20, 1754 
The nohle family to winch he belonged was of Scottish 
descent, tracing its origin to Walter Stutfc, a gentleman who 
in 1420 accompanied the earls of Buchan and Douglas to 
the court of F ranee, and whose family afterwards rose to 
be counts of Tracy. The father of Destutt de Tracy (as he 
is usually called) was a soldier, and died a field-marshal 
Destutt de Tracy began his studies under the superintend- 
ence of his mother, and afterwards prosecuted them at the 
university of Strasburg. During his student days, how- 
ever, he was chiefly noted for his skill in every kind of 
manly exercise On leaving the university he embraced a 
military career, m which his advance was rapid When 
the Revolution broke, Tracy, who was then thirty-five years 
of age, took an active part m the provincial assembly of 
Bourbonnais He was elected a deputy of the nobility to 
the states-general, where he sat alongside of his friend 
La Fayette. In the spring of 1792 he received the rank of 
field-marshal, along with the sole command of the cavalry 
in the army of the North , hut, as the conduct of affairs 
fell more and more into the hands of the extremists, he 
took an indefinite leave of absence, and settled with his 
family at Auternl Here, in the society of Condorcet and 
Cahams, he devoted himself to scientific studies TJnder 
the Reign of Terror lie was arrested and imprisoned for 
nearly a year It was his solitary meditations at this 
period, we are told, which discovered to him his true bent 
Under the influence of Locke and Condillac he aband- 
oned the natural sciences for the study of mind. On the 
motion of Cabanis he was named associate of the Institute 
iu the class of the moial and political sciences He soon 
began to attract attention by the memozres which he read 
before his coLleagues — papers which formed the first draft 
of his comprehensive work on ideology. The society of 
“ ideologists ” at Auteuil embraced, besides Cabanis and 
Tracy, who have been called respectively the physiologist 
and the metaphysician of the school, Volney, who has been 
called its moralist, and Garat, its professor in the National 
Institute Under the empire he was a member of the 
senate, but took little part m its deliberations. Under 
the Restoration he became a peer of France, but protested 
against the reactionary spirit of the Government, and re- 
mained m opposition In 1808 he was elected a member 
of the French Academy m room of Cabanis, and in 1832 
he was also named a membei of the Academy of Moral 
Sciences on its reorganization He appeared, however, 
only once at its conferences He was old and nearly 
blind, and filled with sadness, it is said, by the loss of his 
friends and the discredit into which his most firmly 
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cherished opinions had fallen “His only distraction wa° 
to have Voltaire read aloud to him.” He died at Pans 
on the 9th of March 1836 

Destutt de Tiaey was the last eminent repiesentative of the 
sensualistie school which Condillac founded m Trance upon a one- 
sided mtei p»retation of the doctrines of Locke He pushed the 
sensualistic puneiples of Condillac to then last consequences, being 
m full agi cement with the materialistic \ lev, s of his fnend Cabams, 
though the attention of the latter was devoted moie to the physio- 
logical, that of Tracy to the psychological or “ ideological ” side of 
man His ideology, he frankly stated, foinied “a pait of zoology, ’ 
or, as we should say, of biology To think is to feel The tour 
faculties into which lie divides the conscious life — perception, 
memory, judgment, will — ate all varieties of sensation Perception 
is sensation caused by a present affection of the external extremities 
of the nerves , memory is sensation caused, in the absence of pre- 
sent excitation, by dispositions of the neives which aie the result of 
past experiences, judgment is the perception of lelations between 
sensations, and is itself a species of sensation, because if we are 
aware of the sensations we must also be awaie of the relations 
between them, will he identifies with the feeling of desire, and 
therefore includes it as a variety of sensation It is easy to see 
that such conclusions ignoie important distinctions, and aie, indeed, 
to a laige extent an abuse of language As a psychologist Destutt 
de Tracy deserves credit for his distinction, between active and 
passive touch, which has developed into the modem theory of the 
muscular sense His account of the notion of external existence, 
as denved, not fiom puie sensation, but fiom the experience of action 
on the one hand and le&istance on the othex, may be compared 
with the account of Bam and later psychologists Tracy woiked 
up his sepal ate monographs extending over a number of years into 
the j£lemcnts cl' Ideologic (1817— 18 and 1824-5), which presents his 
complete doctune He also wuote m 1806 a Commcntaire sur 
V Esprit des Lois dc Montesquieu , in which he argues ably in sup- 
ort of a fiee constitution on giounds which haidly admit of being 
aimonized with his general philosophical principles The book 
was translated m America by Ins fnend Piesident Jefferson, who 
lecommended it for use in the colleges The first Fiench edition 
appeared m 1817, and it was seveial times reprinted 

TRADE, Board of. The greater part of such super- 
vision of commerce and industry as exists in the United 
Kingdom is exercised by the “ Committee of Privy Council 
for Trade ” (see Privy Council), or, as it is usually called, 
the Board of Trade As early as the 14th century councils 
and commissions had been formed from time to time to 
advise parliament m matters of trade, but it was not till the 
middle of the 17th century, under the Commonwealth, that 
any department of a permanent character was attempted 
Cromwell’s policy in this respect was continued under the 
Restoration, and in 1660 a committee of the privy council 
was appointed for the purpose of obtaining information, as 
to the imports and exports of the country, and improving 
trade A few years later another committee of the council 
was appointed to act as inteimediaries between the crown 
and the colonies, or foreign plantations, as they were then 
called This joint commission of trade and plantations was 
abolished m 1675, and it was not until twenty years later 
that the Board of Trade was revived under William III. 
Among the chief objects set before this board weie the 
inquiry into trade obstacles and the employment of the 
poor , the state of the silver currency was also a subject 
on which J ohn Locke, its secretary, lost no time in making 
representations to the Government Locke’s retirement 
in 1700 removed any chance of the Board of Trade advo- 
cating more enlightened opinions on commercial subjects 
than those generally held at that time. It had only a 
small share m making the constitutions of the colonies, as 
all the American ones except Georgia and Nova Scotia 
were formed before the reign of Charles H ; and in 1760 
a secretary of state for the colonies was appointed, to whom 
the control drifted away In 1780 Burke made his cele- 
brated attack on the public offices, which resulted m the 
abolition of the board In 1786, however, another per- 
manent committee of the privy council was formed by 
order m council, and with one or two small exceptions the 
legal constitution of the Board of Trade is still regulated 
by that order. Under it all the principal officers of state, 
XXIII. — 63 
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including tlie first lords of the treasury and admnalty, 
the secretaries of state, and certain members of the privy 
council, among whom was the archbishop of Canterbury, 
obtained seats at the board ex oificio , and ten unofficial 
members, in cluding several eminent statesmen, were also 
placed on the committee The duties of the revived, board 
were made the same as they were m the beginning of the 
century, but, m addition, the regulation of the food supply 
of the country, by restricting or relaxing the export and 
import of corn, was brought into prominence owing to a 
larger population requiring to be fed New duties were 
thrown on the board by the growth of joint-stock com- 
panies, the development of railways, and the mciease in 
shipping, and it was necessary to break it up into depart- 
ments charged with the administration of the various Acts 
of Parliament. The Board of Trade thus became a mere 
name, the president being practically the secretary of state 
for trade, and the vice-president became, m 1867, a parlia- 
mentary secretary, with similar duties to those of a par- 
liamentary under-secretary of state At present, besides 
the president, who has usually a seat in the cabinet, the 
parliamentary secretary, and a permanent secretary, there 
are six assistant secretaixes, each in charge of a department. 

1. The Commercial Dejiait mentis the Teal remains of the original 
Board of Trade, as it combines the charge of the trade statistics 
with the general consultative duties with which King Charles 31 ’s 
hoard was originally entrusted. The statistical work includes 
compiling the abstracts relating to the United Kingdom, the col- 
onies, and foreign countries, the supervision of the tiade accounts, 
and the preparation of shipping, railway, emigration, and fishery 
statistics A record of the prices of corn has been obtained from 
actual sales m the chief market towns for about a hundred years, 
the original object being the sliding scale of com duties, but these 
aie now continued to govern the tithe payments, and form an un- 
broken senes of pnces based on actual transactions, and not mere 
market quotations Foieign and colonial customs tariffs and 
regulations are also matters on which information is published, 
and labour statistics axe for the future to have special attention 
Jn 1872 one of the most important functions of the commercial 
department, viz , the negotiation of commercial treaties, was trans- 
feried to the Foreign Office, but the Board of Trade is still con- 
sulted on these matters by the Foreign Office, as well as by the 
Colonial Office on colonial commercial matters, and by the other 
public departments The Bankruptcy Act of 1883 added a new 
branch of work, but for this there is now a separate establishment 
under an. inspector-general Tne last new work undertaken by the 
department is the publication (begun August 1886) of a Monthly 
Journal of commercial information, chiefly fiom official sources 

2 The Railway Department was originally constituted m 1840, 
and performs multifarious duties under various Railway Acts, 
including the inspection of railways before they are open, inquiries 
into accidents, reports on proposed railways, approval of bye-laws, 
appointment of axbitrators m disputes, as w ell as many duties under 
pnvate Railway Acts The inspection of tiamways, their bye-laws 
and “provisional orders,” aie all dealt with here, as are similar 
orders relating to gas and water schemes and to electric lighting. 
Patents, designs and trade marks aie now dealt with by the Patent 
Office, which is subordinate to the railway department, and copy- 
right ait unions, and industrial exhibitions are also among the 
matters dealt with by the department. 

3 The Marine Depai tment was created a separate branch of the 
Board of Trade in 1850, about which time many new and import- 
ant marine questions came under the Board of Tiade, such, for 
example, as the suivey of passenger steamers, the compulsory 
examination of masters and mates, the establishment of shipping 
offices for the engagement and discharge of seamen Furthei work 
fell to the marine depai tment by the Act of 1853, which gave it 
the control of lighthouse funds, and to a certain extent of pilotage 
The consolidating Merchant Shipping Act of 1854 and subsequent 
legislation so much increased the depai tment that m 1866 it was 
divided into three, viz , the present manne department, which 
deals with ships and seamen, the harbour department, and the 
finance department 

4 The Baibour Department was, as stated above, a blanch of 
the marine department until 1866, so far as it is connected with 
the physical adjuncts of navigation, hut various other matteis have 
since been added, e g , the charge of the foreshores belonging to 
the crown, fonneily managed by the commissioners of woods and 
foiests, and the pioteetion of navigable harbouis and channels, 
long under the contiol of the Admnalty Lighthouse funds, pio- 
visional orders for oyster and mussel fisheries, the management of 


-TEA 

Holyhead and Ramsgate liarboms and of Dovei pier, wreck, and 
quarantine aie all among the matters dealt with by this depart- 
ment, which also has chaige of the standaids department tor 
weights and mea&ui es 

5 The Finance Department was, like the harbour depaitment, 
sepaiatcd in 1866 from the manne department The accounts of 
all the branches of the Board of Tiade aie m its chaige, including 
the subordinate offices It also deals with the accounts of haibouis, 
lighthouses, and nieicantile manne offices, and of the mei chant 
seamen’s fund, and with the consuls’ accounts for disabled seamen 
abroad Savings banks and seamen’s money oideis aie also among 
the accounts and payments with winch it is chaiged, and outside 
these marine matteis it has to prepaie foi parliament the life in- 
surance companies’ accounts and to take charge of the bankiuptcy 
estate accounts 

6 The Fisheries Department — By a recent Act the poweis of the 
Home Office over salmon and other fishenes have been tiansfeired to 
the Board of Tiade, and a small depaitment has consequently been 
cieated charged with the care of those industries 

TRADE-MARKS. There seems no reason to doubt 
that the practice of employing a mark to denote the goods 
of a particular trader (not necessanly the manufacturer) 
grew out of the use of signs, which, first affixed to the 
dealer’s shop, were afterwards represented on Ins tokens, 
and eventually placed on the goods themselves Trade- 
marks proper appear to have been m use m England in, 
the reign of Elizabeth. The first reported case was m 
1783, when Lord Mansfield decided that the sale by the 
defendants of a certain medicine under the name or mark 
of the plaintiff was a fraud By other decisions it was 
affirmed that the use of another’s trade-mark was action- 
able, even without the intent to defraud. The law, how- 
ever, remained in an unsatisfactory condition till, by the 
Merchandise Marks Act m 1862, it was made a misdemean- 
our to forge or counterfeit a trade-mark, while penalties were 
inflicted for the sale of articles bearing a forged mark 

In 1875 the Trade Marks Registration Act established 
for the first time a registry of trade-marks m Britain, 
greatly facilitating the proof of title A more precise 
definition of a trade-mark was also provided In 1883 this 
Act was repealed by the Patents, Designs, and Trade Maiks 
Act, in which its principal provisions were incorporated. 
All proceedings for the registration of trade-marks are now 
regulated by the Patents Act. A trade-mark may be a 
name printed or otherwise delineated m some particular or 
distinctive mannei, or a signatuie, or a device, mark, biand, 
&c Registration is compulsory, at least m the sense that 
the owner cannot prevent infringement or sue for damages 
for infringement unless he has registered, though it would 
appear that this disability exists only in the case of a 
mark capable of being registered under the Act. There 
are certain indicia which cannot be registered because they 
do not fall within the definition of a trade-mark, but which 
may yet be protected at equity. Registration is deemed 
equivalent to public use of the mark, and, after the expira- 
tion of five years, is conclusive evidence of right to exclusive 
use Applications for registration have to be addressed 
to the comptroller of patents ; should he refuse to register, 
there is an appeal to the Board of Trade If there is 
opposition, the matter goes to the High Court of Justice 
Registration holds good for fourteen years, at the end of 
which time it has to be renewed Special provision is 
made m the Act for the retention of certain of the ancient 
privileges of the Cutlers Company of Sheffield. The total 
number of marks now upon the register is neaily 50,000. 

The Customs Consolidation Act, 1876, forbids the importation, 
of articles of foreign xnanufactuie beaiing any maik purporting to 
be the mark of manufactuiers resident m the United Kingdom, or 
stating or implying that such articles were manufactured m the 
United Kingdom The Merchandise Marks Act, 1887, consolidated 
and amended the law of offences relating to tiade-marks and tiade 
descriptions. It lepealed the Act of 1862 and leplaced it by fuller 
provisions It is now an offence to forge a trade-mark, to falsely 
apply to goods any trade-maik or any maik so neaily resembling 
a tiade-maik as to deceive, to make any die, &c , for the purpose of 
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foiling 01 for being used for foigmg a trade-maik, to apply anj 
false tiade descuption to goods, to dispose of or have in possession 
any die, &c , foi the purpose of forging a trade-mark, or to cause 
any of the above-mentioned things to be done There are special 
sections m the Act dealing with its application to watches and 
watch-cases Where a watch-case is of foreign mamifactme it 
must, if stamped at an assay office m the United Kingdom, bear a 
maik diffenng from the maik placed upon watches manufactured 
in the United Kingdom A warranty is implied m the sale of goods 
healing a trade-mark or tiade description See "W Ann anty 

In most foreign countnes provisions have long existed for the 
legislation of trade-marks , and they also form one of the classes 
of “industrial propeity” for the pioteetion of which an intei - 
national convention was formed in 18-83 This convention now 
includes sixteen states, — the more important being Belgium, 
France, Gieat Britain, Italy, Netherlands, Norway, Portugal, 
Spam, Sweden, Switzerland, and the United States The subjects 
of all the contracting states enjoy m each state the same rights 
and privileges as that state grants to its own subjects for the pro- 
tection of trade-maiks Registiation also m one of the states con- 
fers certain rights of priority m the others 

United States — The legislation of the different States and 
Territories vanes considerably, some providing for the registration 
of trade-marks eithei with or without pioteetion for uniegisteied 
trade-marks, while others provide only for protection without 
registration. On March 3, 1881, Congiess passed an Act “to 
authonze the registiation of trade-marks and to protect the same,” 
which provides that owneis of trade-marks usedm commerce with 
foreign nations or with the Indian tribes, provided such owners be 
domiciled m the United States or located m any foieign conntiy 
or tribe which affoids similar privileges to citizens of the United 
States, may obtain legi&tiation of trade-marks under the Act 
Registiation is not compulsory , failure to register a trade-mark, 
or to renew registiation, does not deprive the owner of any lemedy 
he might have at law or m equity , and the courts will, generally 
speaking, protect the unregisteied equally with, the registeied 

For fuller infoimation see L B Sebastian’s Law of Trade Mai Its, or R W 
Wallace’s edition of the Patents, Designs, and Tiade Maihs Act , and in America 
Row line! Cos's American Trade-Mail Gases, Cos's Manual of Trade-Mail Cases , 
and William Hem y Brown’s Tt eahse on the Law of Trade Mai is 

TRADE TJHIONS are combinations for regulating tlie 
relations between workmen and masters, workmen and 
workmen, or masters and masters, or for imposing restric- 
tive conditions on the conduct of any industry or business 
By the common law all such combinations were, with cer- 
tain rare and unimportant exceptions, regarded as illegal 
They were considered to be contrary to public policy, and 
were treated as conspiracies in restraint of trade. Those 
who were engaged or concerned m them were liable to be 
criminally prosecuted by indictment or information, and to 
be punished on conviction by fine and imprisonment The 
offence was precisely the same whether it was committed 
by masters or by workmen But, although the provisions 
of the common law applied mutates mutandis to both of 
them alike, it was, practically speaking, m reference rather 
to the latter than to the former that their effects were 
developed and ascertained While it was held to be 
perfectly lawful for workmen, as individuals, to consent or 
to refuse to labour for any remuneration or for any time 
they pleased, when two or more of them joined together, 
and agreed to labour only on certain stipulated terms with 
respect either to the payment or the duration of their 
labour, they were guilty ipso facto of a misdemeanour It 
was immaterial whether the end they had in view was to 
determine wages or to limit work; or whether the means 
they adopted for promoting its attainment was a simul- 
taneous withdrawal from employment, an endeavour to 
prevent other workmen from resuming or taking employ- 
ment, or an attempt to control the masters m the manage- 
ment of their trade, the engagement of journeymen or 
apprentices, or the use of machinery or industrial processes , 
or whether in seeking to enforce their demands they relied 
merely on advice and solicitation, or resorted to reproach 
and menace, or proceeded to actual violence. In any event 
their combination m itself constituted a criminal conspiracy, 
and rendered them amenable to prosecution and punish- 
ment Trom the leign of Edward I. to the reign of G-eorge 
IV. the operation of the common law was enforced and 
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enlarged by between thirty and forty Acts of Parliament, 
all of which were more or less distinctly and explicitly 
designed to prohibit and prevent what we have learned to 
describe and recognize as the “organization of labour” 
But the rise of the manufacturing system towards the end 
of the last century, and the revolution which accompanied 
it m the industrial arrangements of the country, were 
attended by a vast and unexpected extension of the move- 
ment which the legislature had for so long and with so 
much assiduity essayed to suppress Among the multi- 
tudes of workmen who then began to be employed in 
single factories or In neighbouring factories m the same 
towns, trade unions m the form of seciet societies speedily 
became numerous and active, and to meet the novel 
requirements of the situation a more summary method of 
procedure than that which had hitherto been available was 
provided by the 40th Geo III cap 106 By this statute, 
passed in 1800, it was enacted that all persons combining 
with others to advance their wages or decrease the quantity 
of their work, or m any way to affect or control those who 
carried on any manufacture or trade m the conduct and 
management thereof, might be convicted befoie one justice 
of the peace, and might be committed to the common jail 
for any time nob exceeding three calendar months, or be 
kept to hard labour m the house of correction for a term 
of two calendar months The discontent and disorder of 
which, m conjunction with a state of commercial depres- 
sion and national distress, the introduction of steam and 
improved appliances geneially into Bntish manufactures 
was productive in the first quarter of the current century 
led to the nomination of a select committee by the House of 
Commons, to mquue into the whole question of what were 
popularly and comprehensively designated the “ combina- 
tion laws,” in the session of 1824 After taking evidence, 
the committee reported to the House that “ those laws had 
not only not been efficient to prevent combinations either 
of masters or workmen, but on the contrary had, in the 
opinion of many of both parties, had a tendency to produce 
mutual irritation and distrust, and to give a violent 
character to the combinations, and to render them highly 
dangerous to the peace of the community.” They further 
reported that m their judgment “ masters and workmen 
should be freed from such restrictions as regards the rate 
of wages and the hours of working, and be left at perfect 
liberty to make such agreements as they mutually think 
proper.” They therefore recommended that “ the statute 
laws which interfered in these particulars between masters 
and workmen should be repealed,” and also that “the 
common law under which a peaceable meeting of masters 
or workmen might be prosecuted should be altered ” In 
pursuance of their repoit, the 4th Geo IV cap 95 was at 
once drafted, brought in, and passed But the immediate 
results of the change which it effected were regarded as so 
inconvenient, formidable, and alarming that in the session 
of 1825 the House of Commons appointed another select 
committee to re-examine the various problems, and review 
and reconsider the evidence which had been submitted to- 
their predecessors in the previous year They reported 
without delay m favour of the total repeal of the 4th 
Geo. IV. cap 95, and the restoration of those provisions 
of the combination laws, whether statutory or customary, 
which it had been more particularly intended to abrogate. 
The consequence was the enactment of the 6 th Geo IV. 
cap 129, of which the preamble declares that the 4th 
Geo IV cap 95 had not been found effectual, and that 
combinations such as it had legalized were “ injurious to 
trade and commerce, dangerous to the tranquillity of the 
country, and especially prejudicial to the interests of all 
who were concerned in them ” The effect of the 6th Geo. 
IV. cap. 129 was to leave tlie common law of conspiracy 
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in full force against all combinations iu restraint of trade, 
except such a» it expressly exempted from its operation as 
it had been before the 4th Geo IV. cap 95 was passed. 
It comprised, however, within itself the whole of the 
statute law 1 elating to the subject, and under it no persons 
were liable to punishment for meeting together for the sole 
purpose of consulting upon and determining the rate of 
wages or prices which they, being present, would require 
for’their vvoik or pay to their workmen, or the hours for 
which they would work or require woik m any trade 
or business, or for entering into any agreement, verbal 
or written, for the purpose of fixing the rate of wages or 
prices winch the parties to it should so receive or pay. 
But all persons were subjected to a maximum punishment 
of three months 5 imprisonment with hard labour w T ho 
should by violence, threats or intimidation, molestation, 
or obstruction do, or endeavour to do, or aid, abet, or 
assist m doing or endeavouring to do, any of a series of 
things inconsistent with freedom of contract which the Act 
enumerated and defined Afterwards, in order to remove 
certain doubts which had arisen as to the true import and 
meaning of the wmds “molestation 3 ’ and “obstruction,” 
it was piovided by the 22d Viet cap. 34 that “no person, 
by reason merely of his endeavouring peaceably and m a 
reasonable manner, and without threat or intimidation 
direct or indirect, to persuade others to cease or abstain 
from work, in order to obtam the rate of wages or the 
altered hours of labour agreed to by him and others, 
should he deemed to have been guilty of ‘ molestation 3 or 
‘ obstruction 1 ” In spite of the partial recognition which 
trade unions had thus received, they continued to he un- 
lawful, although not necessarily criminal, associations In 
certain cases, they were by statute exempted from penal 
consequences, and their members were empowered to 
combine for specified purposes, and to collect funds by 
voluntary contributions for carrying them into effect. But 
m the estimation of the common law the special privileges 
which had been accorded to them under particular circum- 
stances did not confer any general character of legality 
upon them, aud where their rules were held to be in 
restraint of trade, as m the prohibition of piece-work or 
the limitation of the number of apprentices, they were still 
regarded as conspiracies Hence they were practically 
excluded from the advantages in regard to the security of 
their property and the settlement of their disputes which, 
under the Friendly Societies Act, 18th and 19 th Viet cap, 
63, had been granted to all associations established for any 
purposes which were not illegal. In this condition the law 
was when what became notouous as the “ Sheffield and 
Manchester outrages ” suggested the appointment of the 
royal commission on trade unions, which investigated the 
subject from 1867 to 1869 The outcome was, first, a 
temporary measure for the more effectual protection of the 
funds of trade unions, passed m 1869, and, secondly, the 
two measures which, as amended and amending, are cited 
together as the “Trade Union Acts 1871 and 1876” — 
the 34th and 35th Viet cap 22 and the 39th and 40th 
Viet cap 31 

By these statutes, construed with tne Conspiracy an Protection 
-of Propei ty Act, 1 875, tie 38 and 39 Yiet cap 86, the law relat- 
ing to combinations, whether of workmen oi of masteis, assumed 
the shape m which it exists at the present tune In connexion 
with trade disputes no person can now be piosecuted foi conspiracy 
to commit an act which would not be cuminal if committed by 
him singly, and consequently employers and employed alike may 
lawfully do m combination all that they w ould be entitled to do as 
individuals The purposes of a trade union are not to be deemed 
illegal merely because they are m lestramt of tiade, and the cn- 
enmstanee that they are m lestiamt of tiade is not to render any 
member of it liable to prosecution, nor is it to avoid oi make void- 
able any agreement or trust relating to it Ho court, however, 
can entertain legal proceedings with the object of directly enforcing 
or recovering damages for the bleach of an agreement between the 
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membeis of a trade union as such, concerning the conditions on 
which the members for the time being shall or shall not sell their 
goods, transact their business, employ oi be employed, or the pay- 
ment by any person of any subscription or penalty to a trade union, 
or for the application ot the funds of a trade union to provide 
benefits or to furnish contributions to any employei or woikman 
not a member of sueh bade union m consideration of such employer 
oi workman acting m confoimity with the mles oi ^solutions of 
such trade union, or to discharge any fine imposed npon any person 
by any com t of justice or any agieement made between one trade 
union and another, or any bond to secure such agieements But 
such incapacity to sue on such agieements is not to he taken as 
constituting any of them illegal Eveiy person, however, com- 
mits a misdemeanour, and on conviction is liable to a maximum 
fine of £20, or to a maximum imprisonment of thiee months with 
hard labour, who wilfully and maliciously breaks a conti act of 
service or hiring, knowing, or having reasonable cause to believe, 
that the probable consequence of his so doing, either alone or in. 
combination with otlieis will be to endanger human life oi cause 
serious bodily mjuxy, or to expose valuable property, whether real 
or peisonal, to destruction or senons mjiuy, or who, being em- 
ployed by a municipal authority or by any company or contractor 
on whom, is imposed by Act of Parliament, oi who have otherwise 
assumed, the duty of supplying any place with gas or water, wilfully 
and maliciously bleaks a contract of service or hiring, knowing, or 
ha\ mg reasonable cause to believe, that the piobable consequence 
of his so doing, alone or m combination with others, will be to 
deprive the inhabitants of that place, wholly or in. part, of their 
supply of gas or water , or w ho, with a view to compel any other 
person to do or to abstain from doing any act which such other 
person has a right to abstain from doing or to do, wrongfully 
and without legal authoiity uses violence to or intimidates 
such other person or his wife or children, or injures his property, 
or who persistently follows such person about fiom place to place , 
oi who hides any tools, clothes, oi other pioperty owned or used 
by such other person, or depuves him of or hmdeis him m the use 
thereof, or who watches or besets the house or other place where 
such person resides or works or carries on business or happens to 
he, or the appioach to such house or place , or who follows such 
other person with two or more other persons m a disorderly manner 
in or through any stieet or road But attending at or near the 
house or place where a person resides or works or carries on busi- 
ness m ordei merely to obtain oi communicate mfoimation is not 
v atchmg or besetting within the statute. In regai d to registration, 
trade unions are placed on a similar footing with friendly and 
piovidentand industrial societies, and they enjoy all the privileges, 
advantages, and facilities which those associations possess and 
command. On their side, howevei, they have to comply with the 
same conditions, ate subject to the same liabilities, and are com- 
pelled to make the same periodical leturns 

Although there are several laige and influential societies among 
the employers of labour which come within the legal definition of 
tiade unions, what axe commonly as well as moie aceuiately meant 
by trade unions aie societies exclusively composed of the employed, 
— the suppliers of labour whether skilled oi unskilled Of trade 
unions in. this sense, — those of which the membeis are all artisans or 
labourers, — the organization is everywhere pretty much the same, 
although the idles aud regulations of vanous associations differ in 
detail moie or less distinctly and widely from one another Their 
ordinary constitution is that of a society divided into districts, and 
again into smaller local bodiBS The seat of the governing auth onty 
- — the genei al oi executive council — is usually fixed at some large 
eentie of industry or commerce, as London, Manchester, or Bir- 
mingham, and it is often changed at stated intervals by a vote of 
the society at large. It is the policy of the trade unions, by this 
method of organization, to extend the area of their influence, and 
so to mciease then power in dealing with the masteis or m con- 
trolling their own members in any emergency Each of the 
blanches has a separate government for special purposes But for 
general purposes all the branches aie under the command of the 
executive council or central committee, which is constituted of 
membeis or officeis who are elected by tbe whole society The 
terms on which members aie admitted are different m diffeient 
associations But m all of them theie are ceitam limits as to age 
and the number of yeais during which the candidate has been 
apprenticed to oi has woilced m the tiade The revenue and 
leserre of all the societies aie denved from admission fees and 
weekly or monthly subscriptions, togethei with the amount of the 
fines which, are imposed foi neglect of duty and breaches of the 
lules and legulations These somces of income are sufficient for 
ordmaiy purposes , and exti aordmary chaiges, such as are entailed 
by a “ stnke 5J or a “lock-out,” are nearly always, if not invari- 
ably, met by means of “levies ” made on the members by order of 
the executive council or central committee. The following account 
of the Amalgamated Society of Engineers may he accepted as 
furnishing a typical example of tbe organization and management 
of a large and fl.ouush.ing trade union 
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According to tlie thnty -third annual Rcpoi t of that society, it 
appears that in 1 883 the union consisted oi 424 branches, chiefly 
m towns in. the Butish Isles, but with a fan sprinkling m Canada, 
the United States, Australia, India, and other parts of the globe 
The n umbei of members was 50,418 A bianeh must consist of 
not fewer than seven members or more than three hundred The 
constitution is pre-eminently democratic Each bi anch is itself a 

completely organized body It selects and elects its own officers , 
it collects, holds, and spends its own funds , and it manages the 
whole of the business which affects itself alone The offieeis of the 
branch are elected at general meetings at which every membei 
must be present under the penaltj 7 of a fine Members who lefuse 
to be nominated for office, or who refuse to serve if elected, are also 
subject to fines, and officers who neglect their business either by 1 
coming late to meetings oi absenting themselves altogether are 
similarly punished A meeting of the members of each branch is 
held eveiy foitnight for the transaction of ordinary business, such 
as receiving subscuptions and deciding upon propositions for new 
membei s Tliese meetings begin at halt-past 7 m the evening, 
and close at half-past 9 or 10 o’clock, hut the hours are altered 
when it is convenient to alter them The duties of the seeretaiy 
are onerous, and his lesjionsibility is great No one tbeiefoie is 
eligible who has not been m the society two years successively, and 
“no membei shall be elected as secietaiy who keeps a public or 
beer house ” He has charge of the accounts of his branch, and con- 
ducts its correspondence He has to see to the payment of members 
who are entitled to travelling relief donation, sick, superannuation, 
or funeral benefit He has to summon meetings, keep minutes, 
report to the geneial secretary as to the state of tiade m the dis- 
tuefc, the number of men out of work, or on the other hand he has 
to state what men are wanted, and he has also “ to transact any 
other business that belongs to Ins office ” The president, -vice- 
president, and assistant secretary oi a blanch aie elected quaiterly, 
while the seeretaiy and referee aie elected annually Membeis aie 
exempt if they are fifty years of age, or if they leside more than 
3 miles from the club house , and they are disqualified it they aie 
10s m arreai with their contributions There are also book- 
keepers, money stewards, dooikeepeis, treasureis, and auditois, 
the natuie of whose woik is evident fiom then titles Theie aie 
also sick stewaids, whose duties are to visit the sick twice a week, 
to repoit their visits to the meetings of the hianch, and to cany 
the invalid lus sick benefit None oi the offices aie lionoraiy In 
branches numbering fewer than fifty members eveiy oflicei is allowed 
4d , and in. branches numbering fifty and upwards 6d , for his 
attendance on hianch meeting nights The seeretaiy is paid 
annually and according to the size of the hianch The lowest 
amount is £1, 5s for a branch of ten membeis, the highest £10, 
4s for a bianeh of three hundied The auditors are paid at a 
lower late, which vanes fiom 9d to 4s 8d , while the tieasurei is 
paid 10 per eent. on the sum set apart foi use Each hianch has 
also a committee, which has power to determine anything wlieieon 
the society’s rules are silent The hooks of the bianeh aie open to 
their inspection , they can summon meetings, and they have vari- 
ous other duties Each member of this committee leceives 6d foi 
each meeting he attends, and is fined 6d for each meeting from 
which he is absent In any distnet m which there aie more 
branches than one, a local distnet committee must be foimed, con- 
sisting of seven membeis, each branch as neatly as piacticable 
selecting an equal number. Where theie aie seven branches, each 
one sends a repiesentative The duties of this committee are to 
“watch over the interests of the tiade, and tiansaet such business 
as affects tlie district generally ” It must not, howevei, inteifere 
with the business of any particular branch of the society. The 
cential authority is vested m a general or executive council, con- 
sisting of thirty-seven members, of whom eleven represent metro- 
politan hianches, tlie others being fiom the provinces, including 
Scotland and Ireland As the country councillors cannot con- 
veniently attend fiequent meetings m London, the ordinary 
management is entrusted to the eleven London members who aie 
called the local council, and the council is also further bioken up 
into vanous committees foi managing the details of the society 
This council hears appeals from branches, advises, forbids, initiates, 
and terminates strikes The general secietaiy leceives a salaiy oi 
£4 a week and lives rent free He also receives Is 6d each time 
he attends a council meeting, and is paid for any special journeys 
undertaken or extra woik done His assistants leceive £2, 30s a 
week each, and have to give the whole of then time to the associa- 
tion They have to compile and issue a monthly report as well as 
quaxteily and yearly leports The last-named is quite a formid- 
able volume, consisting of neaily 400 pages of large post octavo, 
and those of othei societies aie similai The general secretaiy’s 
hours of business are fixed from 9am to 6 pm He has power to 
authouze membeis who are on donation to he removed from one 
branch to another where theie is a probability of employment, and 
he has to keep a register of all the members of the society, stating 
when and where admitted, age, married or single, and whether a 
member has received any part of the financial money. In the 
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Amalgamated Society of Engmeeis the contubntion of each member 
is generally Is a week, and if a man he m aneais he is suspended 
from the benefits of tlie society, unless indeed he is out of woik or 
m distressed cueumstanees At the end of 1883 the union had a 
balance m hand of £178, 12S, oi upwaids of £3, 10s a man 

In some trade unions — foi example, those oi the compositors— 
there is a special body (“ fathei s of chapels 5 ) whose business it is to 
see that the rules and regulations of the societies they belong to are 
faithfully obseived in the establishments wlieie they aie employed. 
In otheis again — for instance, m the National Agricultural Labourers 
Union, as distinguished from the Fedeial Union of Agricultural 
Labourers — the system of management is completely centralized, 
the seeietary oi the executive committee having entire conti ol of 
the funds and business of tlie whole association In all large 
towns there are tiade councils formed_of delegates from the different 
tiade unions within their aiea, whose function it is to discuss and 
supervise the general interests of the unionists m the several trades 
of w Inch they are lepi esentative Moi eover, an annual ti ade unions 
congiess is held in some great centie of industry and population 
m one of the thiee kingdoms, at which delegates fiom almost all 
the trade unions thioughout the lealm are piesent and take part m 
debating questions, wliethei social oi political, which are of special 
interest to the woiknig classes At these assemblies, which have 
now been held for twenty consecutive yeais, a parliamentaiy com- 
mittee, which remains m existence foi the ensuing twelvemonth, 
is chosen, to whom the whole body of trade unionists looks for 
counsel and assistance with lespect to legislation intended or desned 
on their behalf To the action of the trade unions congress and 
theu pailiamentaiy committee much of the legislation which has 
been leeently effected on questions affecting the welfaie of the 
ordei of the community to winch they belong is to be attri- 
buted, — notably the Eniplov eis’ Liability Act and the amended 
Factory and Mines Acts (See Tiade (Jmons , Sec , by ‘William 
Tiant ) 

The objects of tiade unions aie twofold, — fiist, those of a fuendly 
or benefit society, and, secondly, those of a trade society oi guild 
In the formei capacity theyaitoid relief to their members when 
they are out of wrnik fiom auy cause, including sickness oi accident , 
they occasionally piovide them with superannuation allowances, 
and they almost always make burial allowances on account of 
deceased membeis and. theu waves In the lattei capacity it is 
their special business to piomote what they conceive to be the 
interests of the tiade with which they aie connected by placing the 
wrorkmen, so far as combination will fulfil that purpose, on a footing 
approaching to equality with the capitalists by whom they are 
employed m the disposal of tlicir labom Of conise this is the 
great object foi which tlie unions leally exist But, as the com- 
missioneis on tiade unions have pointed out, it is found desirable 
to conjoin the objects of a friendly oi benefit society with it^ 
because by that means additional members and funds aie obtained, 
and the authonty which the union as a tiade society has over its 
membeis is thus augmented The leading anus of all tiade union- 
ism are to increase wages and to dimmish the labour by which it 
is needful to earn them, and fruthei to seciue a more equal dis- 
tribution. of woik among the woikmen m any given tiade than 
would he the case under a regime of umestiicted competition 
Hence then mles piesenbe a minimum amount of w ages to he 
accepted and a maximum amount of woik to he done by their 
members, and piohibit piece woik or working oveitime The 
methods by which the unionists encleavoui to accomplish their 
end, which is m a sense the monopoly of the labour market, are 
either dhect oi indirect Tlie dnect method is a “strike,” or 
simultaneous cessation of labour on the part of the workmen. It 
is the ultimate sanction as between the employed and their em- 
ployee of the demands made by the union But, where the 
unionists are strong, the meie tlueat of a stnke is often sufficient 
to fulfil the intended inupose, and aibitiation is still more 
frequently found effectual foi bunging about a settlement or com- 
promise The indirect methods to which the trade unionists resort 
for reaching their aims aie by limiting the mimbei of workmen to 
he employed m any trade and by repressing oi discountenancing 
competition among those who are actually employed in it Most 
of them foibid the admission of moie than a stipulated proportion 
of apprentices, and some of them piohibit the engagement of 
women to do work which can bB done by men Nearly all of them 
resist the common employment of unionists and non-unionists, and 
do their best to exclude non-unionists from employment altogether. 
But the amount expended by tiade unions m the conduct of trade 
disputes is veiy much less thau is geneially imagined Mr Geoige 
Howell, foi instance, showed conclusively m the Contemporary 
Review that such was the case three oi foui yeais ago, and Mr 
Mureliie, the chanman of the parliamentary committee, stated at 
the trade unions congiess at Stoekpoit m the autumn of 1885 that 
Mr Howell’s contentions had been signally confirmed by moie 
lecent experience Taking the seven largest trade unions, those 
whose statistics had been relied on by Mi Howell — namely, 
the Amalgamated Engmeeis, the Iionfounders, the Boiler Makers 
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and Iron Shipbuilders, the Steam-Engine JIakeis, Ironznonlder3 of 
Scotland, Amalgamated Tailors, and Amalgamated Carpenters and 
Joiners — lie affirmed that, -while m the nine years preceding 1884 
then receipts were £2,818,548, their expenditure was £2, 9b 5,186, 
of which amount £1,207, 180 was spent m unemployed benefit, 
£592,273 m sick benefit, £975,052 m compensation for loss of tools, 
superannuations, accidents, funerals, minor grants and benefits, and 
expense of management, only £188, 6S0 had been spent m connexion 
with “trade movements, w or about 6% per cent of the whole sum 

eX ^rhere are no really trustwoi thy means of arriving at anything 
approaching to an accurate estimate of the actual numerical strength 
q£ the trade’nmons m the United Kingdom. Aeeoidmg to the last 
Itcpoi i of the registrar general of friendly societies, there were m 
the year 1SS3 legistered m his office 195 trade unions with 253,088 
membeis and £431,495 funds, of which 12 returned over £10,000 
funds, 9 over 10,000 members, and 6 over £10,000 income But 
Hug of course conveys a very inadequate notion of the dimensions 
to which trade unionism has attained, since many of the largest 
and most influential societies are still unregistered. 

The following table shows the number of delegates and the 
aggregate membership of the societies represented by them at 
the trade unions congresses m the years from 18S0 to 1886, both 
inclusive — 



Number 

of 
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Number 

of 
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repre- 
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Councils 

repre- 
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Trade 
Unions 
repi e- 
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directly 

Total 
Number 
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Number 
repre- 
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Trade 
Councils. 

Unionists 

repie- 
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durectly 

(approxi- 

mate) 

1880 

122 

105 { 

17 

S3 

474,213 

92,511 

381,702 

1881 

154 

122 

18 

104 

460,797 

86,376 

374,421 

1882 

153 

128 1 

23 

I 103 

508,337 

102,972 

405,365 

1880 

173 

135 j 

21 

: 114 

531,091 

94.166 

466,925 

1884 

142 

116 ! 

21 

i 95 

, 597,636 

109,984 

487,652 

1883 

M2 

136 

27 ! 

103 

631,606 

131,368 

500,233 

1886 

143 

121 

24 

97 

635,380 

122,207 

513,173 


Weshallnot be far wrong, perhaps, ffiwesetdownthennmber of trade 
unionists m all the three kingdoms at about 800,006, (IT. DR.) 


TRAGEDY. See Drama 

TRAJAK (c. 53-1 17 a d ). Marcus Urpiuts Traianus, 
the fourteenth Roman emperor, was a native of Italica, m 
Spam. The family to which he belonged was probably 
Italian and not Iberian by blood His father began life 
as a common legionary soldier, and fought his way up to 
the consulship and the governorship of Asia He was one 
of the hardest fighters m Judaea under Vespasian and 
Titus , he served too against the Parthians, and won the 
highest military distinction open to a subject, the grant of 
the triumphal insignia. Thus he acquired a prominent 
place among the brand new patricians created by the 
Flavians as substitutes for the nobles of old descent who 
had succumbed to the cruelty and rapacity of the emperors 
from Tiberius to Hero. The younger Trajan was rigor- 
ously trained by his father, and deeply imbued with the 
same principles and tastes. He was a soldier born and 
bred. Ho better representative of the true old hardy 
Roman type, little softened either by luxury or educa- 
tion, had come to the head ot affairs since the days of 
Marius The date of his birth was probably 53 ad 
H is training was almost exclusively military, but his ex- 
perience a3 an officer gave him an acquaintance with 
almost every important province of the empire which was 
of priceless value to him when he came to the throne. 
For teu years he held a commission as military tribune, 
which took him to many lands far asunder , then he filled 
important posts in Syria and Spam How much actual 
warfare Trajan saw m those days we can hardly tell ; he 
certain ! y went through some severe service under his 
father’s command against the Parthians By the year 89 
he had achieved a considerable reputation At that time 
L. Antonins Saturmnus headed a rebellion in Germany, 
which threatened seriously to bring Domitian’s rule to an 
end. Trajan was ordered m hot ha3te from Further Spam 
to the Rhine Although he carried liis tioops over that 
long and arduous march with almost unexampled rapidity, 
he only arrived after the insurrection had been put down. 


But his promptitude laised him higher m the favour of 
Domitian, and he was advanced to the consulship m 91 
Of the next five years of his life we know nothing posi- 
tively. It is not unlikely that they were spent at Rome 
or m Italy m the fulfilment of some official duties When 
the revolution of 96 came, and Herva leplaced the 
murdered Domitian, Trajan had conferred upon him one 
of the most important posts m the empne, that of consular 
legate of Upper Germany An officer whose nature, as 
the event showed, was interpenetrated with the spirit of 
legality was a fitting seivant of a revolution whose ami 
it was to substitute legality for personal caprice as the 
dominant principle of affairs The short reign of Herva 
really did start the empire ou a new career, which lasted 
more than three quarters of a century But it also demon- 
strated how impossible it was for any one to govern at 
all who had no claim, either personal or inherited, to the 
respect of the legions Herva saw that if he could not 
find an Augustus to control the army, the army would find 
another Domitian to trample the senate under foot In 
his difficulties he took counsel with L Licmius Sura, a 
lifelo ng friend of Trajan, and in. October 97 he ascended 
the Capitol, and with all due solemnity proclaimed that 
he adopted Trajan as his son The senate confirmed the 
choice, and acknowledged the emperor’s adopted son as 
his successor. In a letter which Nerva sent at once to 
Trajan he quoted most significantly a lme from the begin- 
ning of the Iliad, where Chryses, insulted by Achilles, 
prays to Apollo “ May thy shafts afford me vengeance 
on the Greeks for my tears ” After a little hesitation 
Trajan accepted the position, which was marked by the 
titles of imperator, Csesar, and Germanicus, and by the 
tribunician authority. He immediately proceeded to Lower 
Germany, to assure himself of the fidelity of the troops in 
that province, and while at Cologne he received news of 
Nerva’s death (January 98) The authority of the new 
emperor was recognized at once all the empire over The 
novel fact that a master of the Romans should have 
been born on Spanish soil seems to have passed with little 
remark, and this very absence of notice is significant 
Trajan’s first care as emperor was to write to the senate 
an assurance like that which had been given by Herva, 
that he would neither kill nor degrade any senator. He 
ordered the establishment of a temple and cult in honour 
of his adoptive father, but he did not present himself at 
Rome for nearly two years after his accession. Possibly 
he had taken measures before Herva’s death to secure the 
revenge which Herva ciaved, but probably did not live to 
see. In his dealings with the mutinous praetorians the 
strength of the new emperor’s hand was shown at once. 
He ordered a portion of the force to Germany. They did 
not venture to disobey, and were distributed among the 
legions there. Those who remained at Rome were easily 
overawed and refoimed. It is still more surprising that 
the soldiers should have quietly submitted to a reduction 
in the amount of the donative or gift which it was custom- 
ary for them to receive from a new emperor, though the 
civil population of the capital were paid their largess (conc/i- 
armm) m full. By politic management Trajan was able 
to represent the diminution as a sort of discount for 
immediate payment, while the civilians had to wait a con- 
siderable time before their full due was handed to them. 

The secret of Trajan’s power lay in his close personal 
relations with the officers and men of the army and in the 
soldierly qualities which commanded their esteem. He 
possessed courage, justice, and frankness to a high degree. 
Having a good title to military distinction himself, he 
could afford, as the unwarhke emperors could not, to be 
generous to his officers. The common soldiers, ou the 
other hand, were fascinated by his personal prowess and 
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ins somewhat ostentatious camaraderie. His features were ! 
firm and clearly cut, his figure was tall and soldierly, 
and exhibited the sinewy hard health of a veteran cam- 
paigner. His hair was already giey befoie he came to the 
throne, though he was not more than forty-four years old 
The stoutness of the emperor’s aim had been proved m the 
face of his men m many a haid fight. When on service he 
used the mean fare of the common private, dining on salt 
pork, cheese, and sour wine. Hothing pleased him better 
than to take part with the centurion 01 the soldier m 
fencing or other military exercise, and he would applaud 
any shrewd blow which fell upon his own helmet He 
loved to display his acquaintance with the career of dis- 
tinguished veterans, and to talk with them of their bat- 
tles and their wounds. Probably he lost nothing of his 
popularity with the army by occasional free indulgence 
in sensual pleasures, with which, as Bacon remarks, the 
soldier is apt to pay himself for the perils he encounters 
Yet eveiy man felt and knew that no detail of military 
duty, however minute, escaped the emperor’s eye, and that 
any relaxation of discipline would he rigidly punished, yet 
with unwavering justice Trajan emphasized at once his 
peisonal control and the constitutionality of his sway by 
bearing on his campaigns the actual title of ee proconsul,” 
which no other emperor had done All things considered, 
it is not surprising that he was able, without serious 
opposition from the army, to remodel the whole military 
institutions of the empire, and to bring them into a 
shape from which there was comparatively little departure 
so long as the army lasted In disciplinary matters no 
emperor since Augustus had been able to keep so strong a 
control over the tioops Pliny rightly praises Trajan as 
the lawgiver and the founder of discipline, and Yegetms 
classes Augustus, Tiajan, and Hadrian together as restorers 
of the morale of the army The confidence which existed 
between Trajan and his army finds expression in some of 
the coins of his reign. 

For nearly two years after his election Trajan did not 
appear m Home He had decided already what the great 
task of his reign should be — the establishment of security 
upon the dangerous north-eastern frontier Before visiting 
the capital he determined to put affairs in tram for the 
attainment of this great object. He made a thorough in- 
spection of the great lines of defence between the Danube 
and the Rhine, and framed and paitly carried out a vast 
scheme for strengthening and securing them The policy 
of opposing uncivilized tribes by the construction of the 
limes, a raised embankment of earth or other material, 
intersected here and there by fortifications, was not his 
invention, but it owed m great measure its development 
to him It is probable that the northernmost part of 
the great hmes Germain # , from the Rhine at Rheinbrohl, 
nearly midway between Coblenz and Bonn, to a point on 
the Mam east of Frankfoit, where that river suddenly 
changes its course from north to west, was begun by 
D omit kin The extension of this great barrier southwards 
was undertaken by Trajan, though we cannot say how far 
he carried the work, which was not entirely completed till 
long after his time The hmes leaves the Mam at Milten- 
berg, a point at which the north and south course of the 
river is broken by a great angle, and then follows a line 
generally parallel to the stream of the Neckar, till it reaches 
Torch, a place between Stuttgart and Aalen. Here it 
meets the so-called hmes JReetise., which trends eastward till 
it cuts the Danube at Kelheim, a place some distance short 
of Ratisbon, the ancient Castra Megina. This grand work, 
which would have excited the envy of Augustus, is trace- 
able m its mam extent at the present day. "We may with- 
out hesitation follow the opinion of Mommsen, who main- 
tains that the hmes was not intended, like Hadrian’s wall 
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between the Tyne and the Solway, and like the great wall 
of China, to oppose an absolute barner agam&t incursions 
from the outside. It was useful as marking definitely the 
boundary of the Roman sway, and as assuring the Romans 
that no inioad could he made without intelligence being 
had of it beforehand, while the limes itself and the system 
of roads behind it enabled troops to be directed rapidly to 
any threatened point, and the fortified positions could be 
held against large numbeis till reinforcements arnvecl 
Great importance was no doubt attached to the perfection of 
the lines of communication bearing on the limes Among a 
people of loadmakers, Trajan was one of the greatest, and 
we have definite evidence fioni inscriptions that some of 
the military roads m this region were constructed by him. 
The more secuie control which the Romans now maintained 
over the territory within the limes tended to its rapid 
civilization, and the Roman influence, if not the Roman 
arms, soon began to affect poweifully the legions beyond. 

After his careful survey of the Rhine end of the gieat 
defensive barrier, Trajan proceeded to consider it and plan 
it from the Danube. From the age of Tiberius onwards 
the Romans possessed the whole southern bank of the 
river from its source to the Euxme. But the precaiious 
tenure of their possession had been deeply impressed on 
them by the disasters and humiliations they had under- 
gone m these districts during the reign of Domitian A 
prince had arisen among the Dacians, Decebalus by name, 
worthy to be placed at the head of all the gieat barbarian 
antagonists of Rome Like Maroboduus, he was able to 
combine the forces of tribes commonly hostile to each 
other, and his military ability almost went the length of 
genius After he had swept the province of Moesia bare, 
he was defeated by one of Domitian’s lieutenants, but 
the position of affairs on the Danubio-Rhemsh border was 
still so threatening that the emperor was glad to conclude 
a treaty which conferred extraordinary advantages on his 
foe Hot only did the Romans stipulate to pay to Dece- 
balus an annual subsidy, which he must have regarded as 
a tribute, but they agreed to supply him with engineers 
and craftsmen skilled m all kinds of construction, but 
particularly m the erection of foitifications and defensive 
works. During the nine or ten yeais which had elapsed 
since the conclusion of this lemarkable treaty, the Dacian, 
prince had immensely strengthened the approaches to his 
kingdom from the Roman side. He had also equipped, 
and drilled his formidable army after the Roman fashion. 
It was impossible for a soldier like Trajan to endure the 
conditions laid down by Domitian , but the conquest of 
Dacia had become one of the most foimidable tasks that 
had ever confronted the empire Trajan no doubt planned 
a war befoie he left the Danube for Rome late m 99. 

The arrival of the empeior had been awaited m the 
capital with an impatience which is expressed by Pliny and 
by Martial 1 All that had happened since Tiajan’s eleva- 
tion to the throne had raised high at Rome the hope of a 
prosperous and glorious reign. As he entered the city 
and went on foot to the Capitol, the plaudits of the 
people were unmistakably genuine During his stay m 
the city he riveted more firmly still the affections both 
of the senate and of the people The reconciliation of 
the empire with liberty, inaugurated, as Tacitus says, by 
Nerva, seemed now to he securely achieved. Trajan was 
absolutely open and simple, and lived with men at Rome 
as he had lived with his soldiers while on service. He 


1 It has been conjectured, not improbably, that the Germania of 
Tacitus, mitten at this period, had for one of its aims the enlighten- 
ment of the Romans concerning the formidable chaiacter of the Ger- 
mans, so that they might at once bear more readily with the emperor’s 
prolonged absence and be piepared for the necessity of decisive action 
on the frontier 
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realized the senate ^ ideal of the citizen ruler The asbur I 
anee that no senator should suffer was renewed by oath J 
All the old republican formalities v. ere most punctiliously 
observed— even those attendant oil the emperor’s election 
to the consulate, so far as they did not involve a restora- 
tion of the old 01 dei of voting at the comitia The vene- 
ration for republican tradition is curiously attested by the 
reproduction of many lepubliean types of com struck by 
senatorial officers Trajan seized every opportunity for 
emphasizing Ins view that the pmiceps was merely the 
greatest of the magistrates, and so was not above hut 
under the laws He was determined, he said, to be to 
his subjects such a ruler as he had desired for himself 
when a subject There is a pretty story to the effect that 
he handed the commander of the pi adorn ns his sword, 
and said, u XJse it for me if I do well, but against me if I 
do ill. 3 ’ Martial, who had called Domitian his lord and 
Tits god, now cried, u In him we have no iord, but an 
imperator t 33 Real power and influence were accorded 
to the senate, which had now, by the incorporation of 
members whose origin was provincial, become m a manner 
representative of the whole empire Trajan associated 
with the senators on equal terms, and enjoyed in their 
company every kind of recreation All pomp was dis- 
tasteful to him, and discarded by him There was practi- 
cally no court, and no intrigues of any kind were possible 
The approach to his house was free, and he loved to pass 
through the city unattended, and to pay unexpected visits 
to his friends He thirsted for no senator’s blood, and 
used seventy against the delatores alone There was but 
one insignificant conspiracy against lum during his whole 
reign Though not literary himself, Trajan conciliated j 
the literary men, who at all times had close relations with 
the senate. His intimate, M Licimus, played an excellent 
Maecenas to his Augustus In his efforts to wm the affec- 
tions of Roman society, Trajan was excellently aided by 
his wife PJotma, who was as simple as her husband, bene- 
v olent, pure m character, and entirely unambitious The 
hold which Traj'an acquired ovei the people was no less 
firm than that which he maintained upon the aimy and 
the senate His largesses, his distributions of food, his 
public works, and his spectacles were all on a generous 
scale The exhibitions m the arena were perhaps at their 
zenith during his tenure of power Though, for some un- 
explained reason, he abolished the mimes, so beloved of 
the populace, at the outset of his reign, he availed himself 
of the occasion of his first triumph to restore them again 
The people were delighted by the removal of the imperial 
exedra m the circus, whereby five thousand additional places 
were provided Taxation was in many directions reduced, 
and the financial exactions of the imperial officers controlled 
by the erection of a special court. Elaboiate precautions 
were taken to save Italy from famine , it is said that coin 
for seven years 3 consumption at the capital was retamed 
in the granaries. Special encouragement was given to 
merchants to import articles of food The corporation 
of bakers was organized, and made more effective for the 
service of the public The internal trade of Italy was 
powerfully stimulated by the careful maintenance and 
extension of the different lines of road But the most 
striking evidence of Trajan’s solicitude for his people’s 
welfare is found in his institution of the ahmenta , whereby 
means were provided for the rearing of poor and orphan 
children m Italy The method had been sketched out by 
RTerva, but its great development was due to Trajan The 
moneys allotted by the emperor were m many cases sup- 
plemented by private benevolence As a soldier, Trajan 
realized the need of men for the maintenance of the 
empire against the outer barbarians, and he preferred 
that these men should be of Italian birth. He was only 
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carrying a step farther the policy of Augustus, who by 
a system of rewards and penalties had tried to encourage 
marriage and the nurture of children The actual effect 
of Trajan’s regulations is hard to measure , they were 
probably more effectual for their object than those of 
Augustus The foundations were confiscated by Pertmax, 
after they had existed less than a century 

During the year 100, when Trajan was consul for the 
third time, Pliny, who had been designated consul for a 
part of it, was appointed to deliver the “ Panegyric ” which 
has come down to us, and which forms the most important 
source of our knowledge concerning this emperor Pliny’s 
eulogy of Trajan and his denunciation of Domitian are 
alike couched m extravagant phrases, but the former per- 
haps rests more umfoimly on a basis of truth and justice 
than the latter The tone of the “ Panegyric ” certainly 
lends itself to the supposition of some historians that Trajan 
was moidmately vain That the emperor had an honest 
and soldierly satisfaction in his own well-doing is clear 
but, if he had had anything like the vanity of a Domitian, 
the senate, ever eager to outrun a ruler’s taste foi flattery, 
would never have kept within such moderate bounds 

Towards the end of 100, or early m 101, Trajan left 
Rome for the Danube Pietexts fora Dacian war weie 
not difficult to find Although theie was no lack of hard 
fighting, victory m this war depended largely on the work 
of the engineer The great military road connecting the 
posts in Upper Germany with those on the Danube, which 
had been begun by Tiberius, was now extended along the 
right bank of the river as far as the modern Orsova. The- 
year 101 was spent mainly in road-making and fortifica- 
tion. In the following campaign, after desperate fighting 
to the north of the Danube in the mountainous region 
of Transylvania, such as Caesar never encountered m alt 
Ins Gaulish wars, the capital of Decebalus was taken, and 
he was forced to terms He agreed to raze all fortresses, 
to surrender all weapons, prisoneis, and Roman deserteis, 
and to become a dependent prince under the suzerainty of 
Rome Trajan came back to Italy with Dacian envoys, 
who m ancient style begged the senate to confirm the con- 
ditions granted by the commander an the field The em- 
peror now enjoyed his first Dacian triumph, and assumed 
the title of Dacicus At the same time he royally enter 
tamed the people, and no less loyally rewarded his brave- 
officers But the Dacian chief could not school his high 
spirit to endure the conditions of the treaty, and Trajan 
soon found it necessary to prepare for another war A 
massive stone bridge was built across the Danube, near the 
modern Turn Severm, by Apollodorus, the gifted architect 
who afterwards designed the forum of Trajan In 105 
began the new struggle, which on the side of Decebalus 
could now only lead to victory or to destruction The 
Dacians fought their ground inch by inch, and their army 
as a whole may be said to have bled to death The prince 
put an end to his own life His kingdom became an 
imperial province , m it many colonies were founded, and 
peopled by settieis drawn from different parts of the 
empire. The work done by Trajan m the Danubian 
regions left a lasting mark upon their history. The 
emperor returned to the capital in 106, laden with cap- 
tured treasure His triumph outdid m splendour all those 
that went before it Games are said to have been held 
continuously for four months Ten thousand gladiators; 
contended in the aiena, and eleven thousand beasts were 
killed m the contests. Congratulatory embassies came 
from all lands, even from India The grand and enduring 
monument of the Dacian wars is the noble pillar which 
still stands on the site of Trajan’s forum at Rome. 

The end of the Dacian wars was followed by seven years 
of peace During part of that time Pliny was imperial 
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legate in the provinces of Bithynia and Pontus, and m 
constant communication with Trajan The correspondence 
is extant, and gives us the means of observing the prin- 
ciples and tendencies of the emperoi as a civil governor 
The provinces (hitherto senatorial) were in considerable disoider, 
which rimy was sent to cure It is cleai from theempeioi’sletteis 
that in regai d to nine out of ten of the matters which his anxious 
and defeiential legate lefened to him for his decision he would 
have been hettei pleased i£ the legate had decided them for him- 
self Ti a) aids notions of civil government were, like those of the 
duke of Wellington, strongly tinged with military pi epossessions 
He regarded the provincial ruler as a kind ot officei m command, 
who ought to he able to discipline lus province for himself, and 
only to appeal to the commander-in-chief m a difficult case In 
advising Plmy about the different free communities m the pio- 
vmees, Tiaj an showed the same regard for traditional lights and 

S rivileges which he had exhibited m face of the senate at Rome 
.t the same time, these letters bring home to ns his conviction 
that, paiticulaily m financial affairs, it was neces&aiy that local 
self-go vei nment should be earned on under the vigilant super- 
vision of imperial officers The control which he began m this 
way to exercise, both in Italy and m the provinces, ovei the 
c£ mumcipia” and “liberie cmtates,” by means of agents entitled 
(then or later) “ eoneetoies eivitatium liberal urn,” was earned 
continually farther and farthei by his successors, and at last ended 
in the complete centralization of the government On this account 
the leign of Trajan constitutes a turning point m civil as m 
military history In other directions, though we find many 
salutary civil measures, yet there were no fai-reachmg schemes 
of reform Many details in the admimstiation of the law, and 
particularly of the minimal lav , w eie impioved To cure coixuption 
m the senate the ballot was lutioduced at elections to magis- 
tiacies The finances of the state were economically managed, 
and taxpayeis weie most caiefully guaided from oppiession 
Trajan nevei lacked money to expend on great works of public 
utility, as a biuldei, he may fanly be compared with Augustus 
His loium and its numeious appendages were constiucteu on a 
magnificent scale Many legions of Italy and the provinces 
besides the city itself benefited by the care and munificence which 
the emperor bestowed on such public improvements His attitude 
to wauls religion was, like that of Augustus, moderate and con- 
seivative. The famous letter to Plmy about the Christians is, 
according to Roman ideas, merciful and considerate It was im- 
possible, howevei, foi a Roman magistrate of the time to rid him- 
self of the idea that all forms of religion must do homage to the 
civil power. Hence the conflict which made Trajan appear in the 
eyes of Christians like Tertullian the most infamous or monsteis 
On the whole, Tiajan’s civil admimstiation was sound, careful, 
and sensible, lather than brilliant or epoch-making 

In 113 or 114 Trajan left Italy to make war in the 
East. The never-endmg Parthian problem confronted him, 
and with it were more or less connected a number of minor 
difficulties. Already by 106 the position of Home m the 
East had been materially improved by the peaceful annexa- 
tion of districts bordering on the province of Syria. The 
district of Damascus, hitherto a dependency, and the last 
remaining fragment of the Jewish kingdom, were incor- 
porated with Syria , Bostra and Petra were permanently 
occupied, and a great poition of the Nabathsean kingdom 
was constituted the Roman province of Arabia. Rome 
thus obtained mastery of the most important positions 
lying on the great trade routes fiom East to West These 
changes could not but affect the relations of the Roman 
with the Parthian empire, and the affairs of Armenia be- 
came m 114 the occasion oi a war which has been described 
under Persia, vol xvm p 603. Trajan’s campaigns m 
the East ended m complete though brilliant failure. In 
the retreat from Ctesiphon (117) the old emperor tasted for 
almost the first time the bitterness of defeat m the field 
He attacked the desert city of Hatra, westward of the 
Tigris, whose importance is still attested by grand rums. 
The want of water made it impossible to maintain a large 
force near the city, and the brave Arabs routed the Roman 
cavalry. Trajan, who narrowly escaped being killed, was 
forced to withdraw A more alarming difficulty lay before 
him. Taking advantage of the absence of the emperor in 
the far East, and possibly by an understanding with the 
leaders of the rising m Armenia and the annexed portions of 
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Parthia, the Jews all over the East had taken up arms at the 
same moment, and at a given signal The massacres they 
committed were portentous In Cyprus 240,000 men aie 
said to have been put to death, and at Cyrene 220,000 
At Alexandria, on the other hand, many Jews weie killed. 
The Romans punished massacre by massacre, and the 
complete suppression of the insurrection was long delayed, 
hut the Jews made no great stand against disciplined 
troops Trajan still thought of leturnmg to Mesopotamia, 
and of avenging his defeat at Hatra, but he was stricken 
with sickness and compelled to take ship for Italy His 
illness increasing, he landed m Cilicia, and died at Selinus 
m that country about the end of July 117 Trajan, who 
had no children, had continually delayed to settle the suc- 
cession to the throne, though Plmy in the (e Panegyric ” 
had pointedly drawn his attention to the matter, and it 
must have caused the senate much anxiety Whether 
Hadrian, the cousin of Trajan, was actually adopted by 
him or not is impossible to determine , certainly Hadrian 
had not been advanced to any great honours by Trajan 
Even his military service had not been distinguished 
Plotma asserted the adoption, and it was readily and most 
fortunately accepted, if not believed, as a fact. 

The senate had decreed to Trajan as many triumphs as 
he chose to celebrate Por the first time a dead general 
triumphed When Trajan was deified, he approximately 
retained, alone among the emperors, a title he had won for 
himself m the field, that of “ Parthicus ” He was a x>atient 
organizer of victory rather than a strategic genius. He 
laboriously perfected the military machine, which when 
once set m motion went on to victory. Much of the work 
he did was great and enduring, but the last year of his life 
forbade the Romans to attribute to him that felicitas which 
they regarded as an inborn quality of the highest generals 
Each succeeding emperor was saluted with the wish that 
he might be “ better than Trajan and more fortunate than 
Augustus ” Yet the breach made in Trajan’s fehcitcts by 
the failure in the East was no greater than that made in 
the felicitas of Augustus by his retirement from the right 
bank of the Rhine The question whether Trajan’s 
Oriental policy was wise is answered emphatically by 
Mommsen in the affirmative. It was certainly wise if 
the means existed which were necessary to carry it out 
and sustain it But succeeding history proved that those 
means did not exist. The assertion of Mommsen that the 
Tigris was a more defensible frontier than the desert line 
winch separated the Parthian from the Roman empire can 
hardly be accepted. The change would certainly have 
created a demand for more legions, which the resources of 
the Romans were not sufficient to meet without danger to 
their possessions on other frontiers 

The records of Trajan’s reign aie miserably deficient. Our best 
authority is the 68th. book of Dio Cassius , then comes the " Pane- 
gync” of Pliny, ivitli Ins conespondence The facts to be gathered 
fiom other ancient wufceis aie scattered and scanty Por tuna tely 
the inscriptions of the time ai e abundant and unpoi taut Of modem 
histones which comprise the reign of Tiajan the best in. English is 
that of Menvale , but that m German by H Sehillei [Geschichte der 
i cmischen Kaiscrzeit, Gotba, 1888) is more on a level with recent 
inquiries There aie special works on Trajan by H Franeke 
(Gustrow, 1837), De la Berge (Pans, 1877), and Dierauer (m M 
Budmger’s UntersucTiungen zur romischen Kcasergescktclite, Leipsic, 
1868) A pajier by Mommsen m Hermes, in. pp 30 sq , entitled 
“ Zur Lebensgeschichte des j u.ngei en Plinius,” is important for the 
chronology of Trajan’s reign. (J. S R ) 

TRALEE, a market-town and seaport, and the chief 
town of Kerry, Ireland, is situated on the Bally mullen or 
Leigh river, about a mile from where it discharges itself 
into Tialee Bay, and on the Great Southern and Western 
Railway, 21 miles north-west of Killarney and 18 south- 
west of Listowel It is a neat, well-bnilt, and compara- 
tively prosperous town. The principal public buildings are 
XXIII. — 64 
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the court-licrase, the town-hall, the corn exchange, the 
chamber of commerce, the workhouse, the infantry bariacks, 
the county hospital, and the fever hospital A ship canal, 
permitting the passage of ships of 200 tons burden, and 
constructed at an expense of <£30,000, connects it with 
Tralee Bay Coal, non, and timber are imported, and 
there is a considerable export of gram. There is a large | 
trade in butter The population of the town in 1871 was ' 
9306 and in 18S1 it vas 9396. 

Tralee, anciently Traleigh, the “strand of the Leigh," owes its 
origin to the foundation of a Dominican monastery m 1213 by- 
John Fitz-Thomas, of the Geraldine family During the reign of 
Elizabeth rt was m the possession of Bail Desmond, on whose for- 
feiture it came into possession of the Dennys. At the time of the 
rebellion m 1641 the English families m the neighbourhood asked 
to be placed m the castle under the charge of Sir Ed waul Denny, 
but during his absence a suriendei was made The town was in- 
corporated by a charter m the 10th of James I , and had the privi- 
lege of sending two members to the Irish parliament Though 
disfranchised at the Union, it obtained the privilege of returning 
one member in 1S32, but in 1SS5 it was meiged in the county 
TRA M WAY. Originally a tramway signified a wheel 
track laid with timbers, aud afterwards with iron plates, 
having a flange on the inner edge by which wheels of the 
■ordinary sort were kept in the track (see Hailway). The 
introduction of the flanged wheel and edge rail caused 
tramways to be superseded by railways, but not until many 
miles of tramroads had been laid aud successfully worked 
in various parts of the United Kingdom. Although the 
name is sometimes given to a light railway, by a tramway 
is now generally understood a street railway, constructed 
so as to interfere but little with the ordinary traffic, on. 
which vehicles having flanged wheels are propelled by 
-animal or mechanical power Tramways in this sense 
originated in the United States 

A street railway for passengers was laid m New York 
in 1832, but it was soon removed on account of the 
accidents caused by it In 1S52 a French engineer, 
Loubat, revived tramways m New York, and they were 
soon afterwards laid iu other American cities. A short 
line was also laid m Paris in 1853 The rails used were 
of wrought-iron, 5 inches wide, having a groove for the 
flanged wheels of the cars 1-f to 2|- inches wide and 1 to 
14 inches deep (fig 1) To lessen the inconvenience to 
ordinary traffic occasioned by 
this rail, the “ step rail 5) (fig 2) 
was introduced, consisting of a 
flat surface 3 to 5 inches wide, 
which can be used by ordinary 
wheels, aud a raised tread on 
the outer side 1 inch higher and 
If inch wide, on which the 
flanged wheels of the cars run. Fig l Fig 2. 

'This form of rail is still very geneial in America, and is a 
good one for the tramways, though not for the geneial public 
In 1S58-9 Tram, an American, endeavoured to obtain an 
Act of Parliament authorizing tramways in London , failing 
in that, he laid tramways, by consent of the road author- 
ity, first m 1860 at Birkenhead, and soon afterwards m 
London The rail laid at Birkenhead had a step of f inch 
between flat surfaces 3 inches and 1|- inches wide That 
laid in. London was nariower, with a step of half an 
inch, but the slippery flat surface and the step of the rail 
■caused serious inconvenience and numerous accidents to 
•carriages, and the tramways weie removed m a few 
months, after one of them had been successfully indicted 
as a nuisance. In Birkenhead, in spite of complaints of 
the inconvenience caused to the general traffic, the original 
Tails remained until 1861, when, after a short length had 
been laid as an experiment with a rail of the grooved 
•section now in general use (fig 3), the whole of the tram- 
way, several miles m length, was relaid with it. The 


tramway was subsequently indicted as a nuisance, but the 
trial resulted in a verdict m favour of the grooved rail, 

In 1868 an Act of Parliament authorizing the construction, 
of about 6f miles of tramways m Liverpool was obtained , 
and m 1869-71 Acts for 61 miles of tramways in London 
weie passed, and were soon followed by other Acts for 
tramways m Glasgow, Dublin, Edinburgh, and other pro- 
vincial towns 

In 1S70 the Tramways Act was passed, enabling the Tiam- 
Board of Trade to make provisional orders authorizing the jays 
construction of tramways m Great Britain, with the con- c 
sent of the local authorities, and giving considerable powers 
for regulating their construction and working By the 
Act the gauge, unless otherwise prescribed by special Act, 
is to be such as will admit of the use of carnages con- 
structed for use on railways of a gauge of 4 feet Sc- 
inches. Tramways for which Acts had been previously 
obtained were of 4 feet S V inches gauge, to comply with a 
standing order intended "for railways, and nob to make 
them available for railway rolling stock, which the narrow- 
groove of an oidinary tramway rail will not admit. There 
is reason to think that a narrower gauge, such as 3 feet 
6 inches, is often sufficient and preferable to the 4 feet 8 Jr 
inches gauge. 

Tramways in towns, authorized by provisional order, 
are to be constructed m the middle of the road, and 
are not to be so laid that for 30 feet and upwards a 
less space than 9 feet 6 inches shall be left between the 
outside of the footpath and the rail, if one-third of the 
| owners or occupiers of premises abutting upon that part of 
the road object. Vehicles are thus enabled to stop at the 
road side without hindrance from, the tramcars To leave 
9 feet 6 inches on each side of a single line of tramway of 
4 feet 8|- inches gauge a street must be upwards of 24 
feet wide. No carnage used on a tramway must extend 
more than 11 inches beyond the outer edge of the wheels, 
and there must be a space of at least 15 inches between 
the sides of the widest carriages or engines to be used, 
when passing one another. A width of not less than 3 
feet 2 inches between double lines and at passing places 
is thus necessaiy, and a double line of tramway, leaving 
9 feet 6 inches space on each side, lequires a stieet at 
least 32 feet 6 inches wide between the footways In nar- 
row roads there is a convenience in having the tramway 
at the side, and it is sometimes provided for m special 
Acts. The space between the rails, and for 18 inches 
beyond them, is repairable as part of the tramway Power 
is given to local authorities to purchase tramways at the 
expiration of twenty-one years, and they may be removed 
under certain circumstances. 

It appears from a parliamentary return that in 1886 
there were 779 miles of street tramways open for traffic m 
Great Britain, on which a capital of <£11,503,438 had been 
expended, the net receipts for the year being £563,735, and 
the working expenses 79 per cent, of the gross receipts. 

The grooved rail iiist laid in England was inches wide and Con- 
an inch thick, having a tread 
ox rolling surface for the wheel 
If inches wide, and a gioove J 
inch deep, f inch wide at the 
bottom, and If inches wide at 
the top (fig. 3) The lail was 
spiked thiongh to a longitudinal 
timhei laid on cross sleepers, 
and seemed to them by angle 
brackets and spikes. This rail 
and method of laying were gene- 
rally adopted, but it was found 
that the heads of the spikes wore 
off, and the rails required re- 
spiting, and split and worked loose at the joints. A rail known 
as the box-rail was introduced, having flanges below on each side, 
through holes in which clips are driven to fasten the rail to the tim- 
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her. This constitutes a good fastening, and the flanges give stiffness 
to the rail, but the clips cause gaps between the rail and the paving 
stones, which lead to the formation of ruts alongside the rails. The 
longitudinal timbers, instead of being laid on cross sleepers, on which 
the paving does not bed well, are often fixed in cast-iron chairs con- 
nected by transverse tie-bars. A bed of concrete is always laid under 
the longitudinal timbers, and should extend to the whole width of 
the paving. The rails first laid weighed 40 ft> per yard, bat it was 
soon found desirable to increase the weight to 60 lb per yard. It is, 
however, impossible to fish the joints of rails like the above, and it 
was found that the working of the joints under the passage of the cars 
loosened the ends of the rails, dislocated the paving, and damaged 
both the tramway cars and ordinary vehicles. Tramways proved 
hardly able to withstand heavy street traffic ; and to provide for 
steam traction a stronger form of rail and a better system of perma- 
nent way became necessary. Many forms of iron bearings have been 
devised, the rail being either supported continuously or on chairs 
at intervals. In the best of these the tram rail can be replaced 
when worn without disturbing the foundation. In the system used 
in Liverpool cast-iron longitudinal sleepers weighing 80 and 90 lb 
a yard carry steel rails of a T section (fig. 4) weighing 40 ft a yard, 
both sleepers and rails being held down by bolts to jaws anchored 
in the concrete foundation. The rails can be renewed and the 
sleepers can be taken up with very little disturbance of the paving. 



Fig. 4. Fig. 5 


Steel rails of a flatfooted or a bridge section, and of such a depth 
as to constitute both rail and sleeper, are also used. In some of the 
latest and best examples the rail is of a flatfooted section (fig. 5), 
6 or 7 inches deep, and 6 or 7 inches wide at the base, weighing 
65 to 93 3b per yard. The head has a groove either planed out or 
rolled in it, giving the usual profile to the upper surface. The 
joints are fished in the ordinary way, and are as strong as the rail 
itself. Cross ties are sometimes used, but when the rail is slightly 
bedded in the concrete foundation they are dispensed with. The 
paving is set in cement close against the rail, and is bedded directly 
or in sand on the base of the rail, upon which there is a hearing of 
1^ or 2 inches. Such a tramway will stand steam traction and 
the heaviest street traffic, but the rail, which is of an expensive 
section, requires entire renewal when the head is worn out. Iron 
or steel continuous bearings are less elastic, and therefore more 
jarring and noisy than timber sleepers. 

The profile of the upper surface of tram rails has been little altered 
since the first grooved rail was devised for Birkenhead in 1863, 
though slight modifications have been made in the form of the 
groove with the object of lessening tractive resistance. For the 
sake of the ordinary traffic the groove should not exceed 1 inch in 
width, and a rounded section with sides splaying outwards facili- 
tates the forcing out of the mud and dirt. A nearly upright side 
next the tread or rolling surface with a splay on the inner side 
throws the mud away from the wheel. The upper corners of the 
rail should be angular, to make as thin a joint as possible between 
the rail and the paving. There has been a tendency to diminish 
the width, and a rail as narrow as 3 inches has been laid. A 
deviation from the usual profile has been adopted in Liverpool, 
where the groove is in the middle of a rail 3J inches wide. 

A tramway must not only afford a good rolling surface capable of 
bearing the weights running on it, but it must also be able to resist 
the shocks of heavy vehicles crossing the rails in. all directions. 
The space between the rails, and for 18 inches beyond them, which 
is repairable with the tramway, is always paved, sometimes in pro- 
vincial towns and in the suburbs of London with wood, hut generally 
with stone sets in the best manner on a concrete foundation. The 
sets alongside the rail should be carefully dressed and fitted to make 
a thin joint. There is much extra wear, and a tendency to form a 
rut alongside the rail, arising from ordinary wheels using the tram 
rail, and unless the surface of the paving is kept to the level of the 
rail the wheels of carriages are caught by the rail, and damage and 
accidents are caused. To resist the wear near the rails, chilled cast- 
iron blocks have been used where the traffic is great. On a mac- 
adamized road there is the same tendency to form a rut along the 
outer edge of the tramway paving, which is to some extent prevented 
by giving a serrated edge to the paving. There is always great diffi- 
culty in keeping the road surface to the level of the paving, and it is 
better to pave the. entire width of a street in which a tramway is laid. 


Although ears can be drawn round very sharp carves, the latter Curves, 
should be as easy as possible. A radius of 150 to 200 feet is the 
least that should be used when there is any choice, but necessity 
may compel the use of curves of 50 or even 30 feet radius. On 
such curves, however, the cars are liable to be strained, and the 
resistance to traction is greatly increased. 

A single line of tramway must have passing places for the ears, Passing 
consisting of pieces of double line of length sufficient to hold two places, 
cars at least, with connecting curves and the necessary points and 
crossings. Where steam or other mechanical power is to be used 
the passing loops should be at least 200 feet in length. There is 
inevitable delay and interference with the street traffic at passing 
places, and where cars are to be run at frequent intervals it is 
better to lay down a double line if the street is wide enough. It 
is a great advantage to the ordinary traffic to have the cars moving 
always in the same direction on the same line of rails. 

For horse traction fixed points of chilled cast-iron or steel are Points 
sufficient, as the driver can turn his horses and direct the car on to and 
either line of rails. When mechanical power is used, drop points cross- 
or movable points are required. In the former the groove leading ings. 
into the road to be taken is of the full depth, and the other groove 
shallow, so that the engine and cars naturally take the former. 

On coming out of the shallower groove to the deeper there is, how- 
ever, a drop encountered which is damaging to the rolling stock, 
and especially to the engines. Movable points require setting by- 
hand, or they are actuated by a spring or balance weight. In one 
form of spring point one groove is filled up by a tongue which is 
pressed down by wheels passing out of a loop, but which forms the 
side of the groove for wheels running the opposite direction. A 
spring point of steel, which is forced aside by the flange of the 
wheel passing out, and shuts close again by its own elasticity, is 
also successfully used. A movable point on one side of the way 
is sufficient. Crossings are either built up from rails cut to the 
required angle, or they are cast solid in steel or chilled iron. Fill- 
ing pieces of the same material, roughened on the surface for foot- 
hold, are inserted between the rails at the angles of points and 
crossings. Both points and crossings wear rapidly, and are trouble- 
some to maintaiu in good condition, and when not so maintained 
are dangerous to ordinary traffic. 

The tramcars generally in use in the United Kingdom are con- CaTs. 
struetedto carry 22 persons inside and 24 outside. They are 16 
feet long in the body, or 24 feet including the platforms at each 
end, and weigh 2J to 2| tons when empty and about 5J tons when 
fully loaded. Smaller cars to carry 20 or 14 persons inside, drawn 
by one horse, are useful to run at short intervals when the traffic 
is not great, a frequent service of cars being a great element of 
success. The car wheels are usually of steel or chilled iron, with 
a flange half an inch deep, and are fitted with powerful brakes. 

The axles are about 6 feet apart, giving a short wheel-base to 
enable the cars to pass sharp curves, but with the disadvantage of 
overhanging ends. Cars to he drawn by mechanical power, espe- 
cially if outside passengers are to be carried, should have a flexible 
wheel-base, either by means of bogie frames or radiating axles. 

In Hamburg and Copenhagen tramcars have wheels without flanges, 
and a small guiding wheel running in the groove, which can be 
raised to allow the car to leave the track. 

The tractive force required on a straight and level tramway is Traction, 
found to vary from xirr to Jg- of the load, according to the con- 
dition of the rails. On a tramway in average condition it is 
about The resistance is thus at the' best nearly double that 

on railway, and sometimes as much as on a good pavement. 

This is due to the friction of the flange of the wheel in the grooved 
rail, and to the circumstance that the latter is always more or less 
clogged with dirt. The clearance between the flange and the 
groove is necessarily small, as the former must have sufficient 
strength, and the latter must be narrow. The least inaccuracy of 
gauge, therefore, causes extra friction, which is greatly increased 
on curves. By removing the flanges from two of the four wheels 
of a tramway car Tresca found that the resistance was reduced 
from x 4tj- to of the load. The resistance due to gravity is of 
course not lessened on a tramway ; and, if of the load be the 
tractive force required on the level, twice as much, or of the load, 
will be required on a gradient of 1 in 100 and three times as much 
on a gradient of 1 in 50. To start a tramcar, four or five times as 
great a pull is required as will keep it in motion afterwards, and 
the constant starting after stoppages, especially on inclines, is 
very destructive to horses. Horses employed on tramways are 
worked only a few hours a day, a day’s work being a journey of 10 
or. 12 miles, or much less on steep gradients. In London a tram- 
car horse bought at the age of five years has to be sold at a low- 
price after about four years’ work. On the Edinburgh tramways, in 
consequence of the steep gradients, the horses last a less time, and 
they have to be constantly shifted from steep to easier gradients. 

The cost' of traction by horses is generally 6d. or 7d. per mile for 
two horses, and more when the gradients are steep. 

The application of steam as a motive power on street tramways Steam 
is attended with special difficulties, arising from the conditions traction. 
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under which the engines have to woik A tramway engine must 
"be able to draw its load up steep gi adients, demanding perhaps sev en 
or eight times the power required on a level, and it must have 
the necessary adhesion without being too licavj for the pcimanent 
way It must be capable of traveismg shatp carves, of going 
backwards or forwards with safety, and of stopping and starting 
quickly For the safety and convenience of the public the Boaid 
of Trade require that tiamway engines shall have brakes to each 
wheel, to he applied bv hand and by steam, a governor so arranged 
as to shut off the steam and apply the biakes when the engine 
exceeds the speed of 10 miles an hour oi other stated speed, an 
indicator to show the speed, a whistle or bell to be sounded as a 
warning, and a fendei to push aside obstiue turns, the engine 
must be free from noise produced by blast, and from clatter of 
machinery such as to constitute a reasonable giound of complaint, 
and the machinery and file must be concealed from view, no 
smoke or steam must be emitted so as to constitute any reasonable 
ground of complaint to passengeis or the public 
The first attempt to use steam on a modern tramway was with 
Grantham’s combined engine and car It was about 25 feet long, 
having a vertical boiler in a central compartment, with the steam 
cylinders below, during one pair of wheels 2 feet 6 inches m 
diameter It carried 20 passengers inside and 24 outside, weighing 
6J tons empty and 12 tons when fully loaded In a later car the 
boiler and machinery were at one end, and the body of the car was 
carried on a bogie frame In a combined engine and car the 
weight of the car and passengers is utilized for adhesion of the 
driving wheels, and this is conveniently effected m Rowan’s car, 
in which there are two four-wheel bogies, the leading one carrying 
the engine and boiler, and half the body of the car and passengers 
The engine can he detached from the car for repair and another 
engine can be substituted in a few minutes Economy of rolling 
stock, and the advantage of being able to use cars intended foi 
horses, are la favour of independent engines They are usually m 

general construction similar to locomotives, but are enclosed so as 
to resemble in outwavd appearance a shoit tramcar. The cylinders 
are 6 to 9 inches m diameter, with a stroke of 10 to 12 inches. 
The wheels are coupled, 2 to 3 feet in diameter, and the engines 
weigh 4 to 6 tons with fuel and water The governor to shut off 
steam and apply the brakes when any determined speed is attained 
is actuated either by the engine wheels or by an independent 
wheel to prevent the possibility of the brakes being put on when 
the driving-wheels slip An effectual way of rendering the exhaust 
steam invisible is to condense it by passing it through water in a 
tank, or through a shower of water let off at each blast, hut when 
the water gets hot it must be changed, and m streets it is difficult 
to got rid of the hot water Seveial methods of superheating by- 
passing the exhaust steam through the fire have been adopted, but 
they are all attended with an increased consumption of fuel, which 
in cold damp weather is considerable It is now preferred to pass 
the steam into tubes exposed to the air on the top of the engine 
car, from which the condensed water is returned to the feed-tank, 
to be again pumped into the boiler at a high temperature Any 
steam remaining uncondensed passes into the smoke-box Com- 
pound cylinders have been applied to tiamway engines, giving a 
greater range of power, economizing fuel, and rendering the exhaust 
steam easier to deal with The extia complication of a compound 
engine is, however, a drawback 

The cost of steam traction with engines of ordinary size is gene- 
rally 3d to 4d per mile run by the engine, and more on lines with 
steep gradients To this must be added for depreciation 30 per 
cent, or, according to some authorities, 15 per cent on the original 
cost of the engines, making altogether 4d to 6d per mile run on a 
tramway with average gradients 

Fireless engines were first tried in New Orleans, and have been 
in successful use on tramways in France for some years The 
motive power is obtained from water heated under pressure to a 
very high temperature in stationary boileis and carried m a 
reseivoir, where it gives off steam as the pressure and temperature 
are reduced Two tons of water heated to give a steam-pressure of 
250 lb to the squaie inch serves for a run of 8 or 10 miles, leaving 
more than ^ of the water and a pressure of 20 to 25 ff> above the 
atmosphere on leturning to the boiler Large boiler-power is 
required to leheat the engine reseivoirs quickly, and this cannot 
he afforded for only a few engines, hut, when worked on a sufficient 
scale, the fireless engines aie claimed to be economical, the economy 
resulting from the generation of the steam m laige stationary- 
boilers 

Compressed air as a motive power offers the advantage of having 
neither steam nor the products of combustion to be got rid of 
In Scott MoncriefFs engine, which was tued on the Yale of Clyde 
tramways in 1876, air was compressed to 310 lb on the square inch, 
and expanded m the cylinders from a uniform working pressuie to 
that of the atmosphere There is a considerable loss of heat during 
the expansion of the air winch is attended with a serious loss of 
pressiue, and in M4karski’s system, which has been in use for the 
propulsion of tramcars at Nantes for seven years, the loss of pres- 


sure is consideiably lessened by heating the air during expansion 
The an, at a piessure of 426 lb pci squaie inch, is stored m cylindrical 
leseivoirs beneath the car, and befoieuse is passed through a vessel 
three quartern full of vv atei heated to 300° F , by which it is heated 
and mixed with steam The heat of the latter is absoibed by the 
an during its expansion, fiist to a vv orlcmg pressure which can he 
regulated by the drivei, and then to atmospliene jressuie m the 
cylinders At Nantes the average cost for three yeais for piopel- 
Img a cai holding 34 peisons was about 6d per mile 

In San Fiancisco a mam chaiged with ail at a pressure of about 
120 lb pci squaie inch has been laid along the tiam route, from 
winch leservoim on the cais aie charged by means of standpipes 
and flexible connexions at convenient points, the opeiation taking 
a very short time The mventoi claims to utilize 30 per cent, of 
the power applied to the compiessor 

Street tramwajs worked by means of a wire rope have been in Cable 
successful operation m San Francisco since 1873 There aie now tram 
upwatds of 24 miles of double line m San 
Fiancisco, and 10 miles m Chicago, and the 
system is being adopted m other American 
and colonial cities It has also been m 
operation in England at Highgate Hill foi 
several years, and is about to be adopted m 
other localities The motive power is trans- 
mitted from a stationary engine by a rope of 
steel wire running always m one direction 
up one tiaek and down the other, m a tube 
midway between the lails, on. pulleys which 
ai e arianged so a9 to suit curves and changes l 
of gradient as well as straight and level 
lines Ovei the rope is a slot f inch wide, 
in which travels a flat arm of 
steel connecting the dummy 
car with the gripper which 
grasps the cable The flat arm 
is m three pieces, the two 
outer ones constituting a frame 
which carries the lower jaw of 
thegnpper, withgrooved rollers 
at each end of it, over which 
the cable runs when the gripper 
is not m action The uppei 
jaw is earned by the 
middle piece, which 
slides within the outer 
flame, and can be de- 
pressed by a lever or 
screw', pressing the 
cable firstontlie rollers, 
and then on the lowei 
jaw until it is fhmly 
held The speed of the 
cable, which is gene- 
lally 6 to 8 miles an 
hour, is thus imparted 
to the car gi actually 
and without jerk The 
arrangements for pass- 
ing the pulleys, for _ „ „ 

changing the dummy FlG 6 Gnpper 

and cais from one line to the other at the end of the road, for 
keeping the cable uniformly taut, and for crossings and j un ctions 
with othei lines are of considerable ingen- 
uity When the cars aie cast off from the s 
cable they must he stopped by hand biakes, a 
which on steep gradients especially must : 
be of great powei 

The system has advantages on double ' 
lines with few and easy curves when the 3 
gradients are long and steep, and it can be I 
employed on gradients too steep for steam 1 
traction On level lines it is doubtful if it 
could compete in economy with steam, or ■ FlG 7 —Cany mg Pulley, 
even with horse tiaction, unless with a very frequent seivice of cars, 
though then it presents the advantages of being compaiatively 
quiet, and fiee fiom smoke and steam, and of admitting a frequent 
service of cars with little extia cost On the cable roads of San 
Francisco it has been found that, of the aveiage daily power em- 
ployed, 68 per cent is expended m moving the cables, &c , 28 per 
cent for the cais, and 4 per cent for passengeis. It is considered 
that it is practicable to utilize m moving cais and passengers as 
much as 50 per cent of the power, piovided the cars aie fully 
loaded and run at shoi t intervals 

Electricity has been applied as a motive power on a tramway Electric 
about 2 miles long at Blackpool. The cunent is conveyed by two motors, 
copper conductois m a central channel beneath the roadway, and 
is communicated to the motors in the car by a collectoi lunmng 
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upon the conduetois and passing thiougli a narrow slit m the 
channel The letnrn cui rent passes through the rails The cars 
carry as many as 56 passengers on a level line Tramways have 
also been woiked by accumulators at Antwerp and Brussels, but the 
weight of them appears to be at present prohibitory to this method 
of applying electricity, except foi short tups See Traction 

For fnllei information, see D K Claik, T) amways, their Const i uct ion and 
Maintenance , F Set afon, Les Ti amways et les Chemins de Fei sin Routes, 
“ Street Tiamwajs,” Pt oc Inst C B,\ ol l-iol Kui , The Woikmg of Tram- 
ways by Steam,” Ibid, rol Kxix , and F B Smith, Cable T> amways (T C } 

TRANCE. See Sleep , also Magnetism (Animal). 

TRAM, a seaport of Italy, on the Adriatic, m the 
province of Bari, and 26 miles by rail west-north-west of 
that town, still retains its old walls and bastions, with the 
citadel, now used as a prison Some of the streets remain 
much as they were m the mediaeval period, and many of 
the houses display more or less of Norman decoration 
The cathedral, on a laised open site near the sea, dating 
from about the year 1100, is a basilica with three apses, a 
large crypt, and a lofty tower. The arches of the Roman- 
esque poital are beautifully ornamented, m a manner 
suggestive of Arab influence , the bronze doors, executed 
by Bansauus of Tram m 1175, rank among the best of 
their period m southern Italy. The capitals of the pillars 
m the crypt are fine examples of the Romanesque The 
interior of the cathedral has been barbarously modernized 
The vicinity of Tram produces an excellent wine (Moscado 
di Tram) , and its figs, oil, almonds, and corn are also pro- 
fitable articles of trade The harboui was once deep and 
good, but latterly has got silted up The population of 
the town in 1881 was 25,173 (commune 25,647) 

Tiam is the Turenunn of the itineraries It fust became a 
flourishing place under the Noimans and duimg the crusades, but 
attained the acme of its prospenty as a seat of trade with the East 
under the Angevme princes Several synagogues continue to afford 
an indication of its formei commeicial piospenty 

TRANQUEBAR, a seaport town in the Tanjore district 
of Madras presidency, India, in ll 8 1' 37" N lat and 
79° 55' E long In the 17th century it belonged to the 
Danes, it was taken by the British with other Danish 
settlements in 1807, but restored m 1814, and finally 
purchased in 1845 for a sum of £20,000 In Danish 
times Tranquebar was a busy port, but its prosperity has 
fluctuated considerably of late years, and is now at a very 
low ebb. It was the first settlement of Protestant, mis- 
sionaries m India, founded by Ziegenbalg and Plutschau 
(Lutherans) m 1706 ; and as a mission station it still 
retains its importance. 

See vol TRANSBAIKALIA (ZabaiLalshaya Oblast), a piovmce 

xp 1, of Eastern Siberia, to the east of Lake Baikal, has Irkutsk 
a 6 ' on the west, Yakutsk on the north, the province of Amur 
on the east, and Mongolia on the south. Its aiea 
(240,780 square miles) is about as great as that of Austria- 
Hungary, but its population is under half a million With 
regions of a purely Siberian character on the one hand, 
and including on the other the outer borders of the 
Mongolian steppes and the upper basm of the Amur, 
Transbaikalia forms an intermediate link between Siberia, 
Mongolia, and the northern Pacific littoral The mountains 
of the Yablonovoi Khrebet, which run in a north-easterly 
direction from the sources of the Kerulen to the bend of 
the Olekma m 56° N. lat, divide the province into two 
quite distinct parts • to the west the upper terrace of the 
high East Asian plateau continued from the upper Selenga 
and Yenisei (from 4000 to 5000 feet high) towards the 
plateau of the Yitim (3500 to 4000 feet) , and to the east 
the lower terrace of the same plateau (about 2800 feet 
high), which appears as a continuation of the eastern 
Gobi The continuity of the high plateau extending from 
the upper Selenga to the upper Vitim was for a long time 
overlooked in consequence of a broad and deep valley by 
which it is intersected. Beginning at Lake Baikal, it 
pierces the huge north-western border-ridge of the plateau, 


and runs eastward up the Uda, with an imperceptible 
gradient, like a gigantic railway cutting enclosed between 
two steeji slopes, sending anothei branch south towaids 
Kiakhta After having served, through a succession of 
geological periods, as an outlet for the water and ice which 
accumulated on the plateau, it is now utilized for the two 
highways which lead from Lake Baikal over the plateau 
(3500-4000 feet) to the Amur m the east and the Chinese 
depression m the south Elsewhere, the high and massive 
border-ridge on the north-western edge of the plateau can 
he crossed only by difficult footpaths The border-ridge 
just mentioned, pierced by the wide opening of the Selenga, 
runs from south-west to north-east under different names, 
being known as Khamar-daban to the south of Lake Baikal 
(the Khamar-daban peak raising its bald summit to a 
height of 6900 feet above the sea), and as the Baiguzm 
Mountains (7000 to 8000 feet) along the eastern bank of 
the Baiguzm nvei, while farther to the north-east it has 
been described by the present writer under the names of 
the South Muya and Tchara Mountains (6000 to 7000 
feet) Resting its south-east base on the plateau, it 
descends steeply on the north-west to the lake, or to the 
broad picturesque valleys of the Barguzm, the Muya, and 
the Tchara. Larch, fir, and eedai forests thickly clothe 
the ridge, whose dome-shaped rounded summits ( goltsy ) 
rise above the limits of tree vegetation, but do not reach 
the snow-lme (here above 10,000 feet) The high plateau 
itself has the aspect of an undulating table-land, intersected 
by low ranges, which rise some 1500 or 2000 feet above its 
surface, and are sepaiated by broad, flat, and marshy 
valleys, which the rivers languidly ti averse till they find 
their way across the border-ridges Those of the valleys 
which are better drained have fine meadow lands, but as a 
whole the plateau has the appearance, especially m the 
north, of a wet or marshy prairie m the hollows, while the 
hills are thickly clothed with forests (almost exclusively of 
larch and birch) Numberless lakes and ponds occur along 
the river courses. Tungus hunters find a livelihood in the 
forests and on the meadows, but permanent agricultural 
settlements are impossible, corn seldom ripening on account 
of the eaily frosts The lower parts of the broad and flat 
valley of the Djida have, however, a few Cossack settle- 
ments, and on the iippei Selenga and Yenisei Mongolian 
shepherds (ITiyankhes and Darkhates) inhabit the high 
grassy valleys about Lake Kossogol (5560 feet above the 
sea). Quite different is the lower terrace of the plateau, 
occupied by the eastern Gobi and the Nertchmsk region 
of Tiansbaikaha, and separated from the above by the 
Yablonovoi ridge This last is the south-eastern border 
ridge of the higher terrace It rises to 8250 feet in the 
Sokhondo peak, but elsewhere its dome-shaped summits 
do not exceed 5000 or 6000 feet When crossing it from 
the north-west, about Tchita, the traveller hardly perceives 
that he is approaching the great water-parting between the 
Arctic and the Pacific oceans Numberless lakes, with flat 
undefined borders, feed streams which flow lazily amidst 
marshes, some of them to join the great northward rivers, 
others to find their way to the Amur and the Pacific Low 
hills rise gently above the edge of the plateau, but an 
abrupt slope descends towards the south-east, where the 
hill-foots of the Yablonovoi are neaily 1500 and 2000 feet 
lower than on the north-west. Climate, flora, and fauna 
suddenly change as soon as the Yablonovoi has been 
crossed , the steppes of Dauna (continuations of those of 
the Gobi), covered with a bright luxuriant vegetation, 
meet the view of the spectator. The Siberian flora gives 
way to the much richer Daurian flora, which in turu is 
exchanged for the Pacific littoral flora as soon as the 
traveller descends from the lower terrace of the plateau 
towards the Manchurian plains and lowlands. 
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The lower terrace, occupied m Transbaikalia by the 
Nertclunsk district, has the character of a steppe, but is 
al&o intersected by a number of ranges, all running south- 
west to north-east, and all being plications of Silurian and 
Devonian rocks, containing silvei, lead, and copper, and also 
auriferous sands. Agriculture can be easily carried on in 
the broad prairies, the only drawbacks being droughts, and 
also frosts m the settlements m the higher close valleys of 
the Nertclnnsk or Gazimur Mountains The lower^ terrace 
is in its turn fringed by a hoi der-ndge — the Great Khingan 

■which has, with reference to the lower terrace, the same 

characters as the Yablonovoi m relation to the upper, and 
separates Siberia from northern Manchuria This import- 
ant ridge, a& shown elsewhere (vol. xxn. pp 3, 4), does not j 
run from south to north, as represented on the old maps, but j 
from south-west to north-east ; it is pierced by tbe Amur 
near Albazin, and joins tbe Okhotsk ridge, which m its turn 
does not join, the Yablonovoi Mountains. The mountains 
drawn west and east on older maps to connect the Yablo- 
novoi with the Okhotsk ridge have no actual existence 

The riv era belong to three different systems, — the affluents of 
Lake Baikal, of the Lena, and of the Amur Of the first the 
Seletwa (S00 nules long) uses in the Hanghai Mountains of north- 
western Mongolia, one of its great tributaries (the Ebm-gol) being 
an emissary of Lake Kossogol It flows past Selenghmsk and 
enters Lake Baikal from the south-east, formmga wide delta The 
Tclukoi, the Khitok, and the Ufla are its chief tributaries m 
Transbaikalia 1 2 The Bargnzm and the Upper Angara are tv o large 
tributaries of Lake Baikal from the north-east Of the tributaues 
of the Lena, the Yitim with its affluents (Karenga, Tsipa, Muya, 
Eatar, Kalakan) flows on the high plateau through uninhabited 
regions, as also does the Olekma. The tributaries of the Amur, 
winch is formed by the junction of the Shilka and the ArguS, are 
much moie important The Argun, which at a quite recent epoch 
received the waters of the Dalai- nor, and thus had the Keruleii for 
its source, is no longer m communication with the rapidly drying 
Mongolian lake, and has its sources m the GaS, which flows fiom 
the Great Elnngan It is not navigable, but receives the Gazinrar 
and several other streams which water the Nertehmsk mining 
district The Slnlka is formed by the union of the Onon and the 
Tehita rivers, and is navigable fiom the town of TcMta, thus being 
an important channel of transit to the Amur. 

Lake Baikal, with an area of 12,430 squai e miles (nearly equal to 
that of Switzerland), extends m a half crescent from south-west to 
north-east; it has a length of over 400 miles and a width of fiom 
20 to 53 miles Its level is 1501 feet above the sea 3 About 
the middle it is divided into two parts, the Great Lake and the 
Little Lake, by the island Olkhon and the peninsula of Svyatoi 
Nos, which closely approach one another Between the tw o there 
is a submeiged udge, which must ho considered as a continuation, 
of the Bargnzm Alps The wide delta of the Selenga narrows the 
Great Lake m its middle part, and renders it more shallow m 
the east than in the west — the greatest depth (4186 feet) having 
been reached by Dr Godlevski in the south-west The depth of 
the Little Lake does not exceed 210 feet Accoidmg to Tchersky, 
the trough now occupied by the base had its ongm in three sepa- 
rate synclinal valleys, which date from the Azoic epoch, and were 
gulfs of the ocean during the Silurian or Huioman period They 
coalesced at a much later epoch. 3 Of othei lakes, the Gusmoye 
and Lake Baunt on the Yitim plateau, and Oron at its base, are 
w oi thy of notice Many lakes yield common salt or sulphate of 
natron. 

The high plateau consists of gianites, gneisses, and syenites, 
covered with Lauientian schists Silunan and Devonian manne 
deposits occur only on the low er terrace Since that tun e the l egion 
has not been under the sea, and only freshwater Jurassic deposits and 
coal-beds are met with in the depiessions During the Glacial 
period most of the high terrace of the plateau and its holder ndges 
weie undoubtedly coveied with, vast glaciers Volcanic rocks of 
more recent origin (Mesozoic ? ) are met with mthe noith -western 
border ridge and on its slopes, as well as on the Yitim plateau 
Dunng the Glacial period the fauna ot the lowest paits of Tians- 
baikalia was decidedly arctic; while during the Lacustrine or 
Post-Glacial period it was covered with numheiless lakes, the 

1 Steamers ha\ e ascended the lower Selenga ana the TTcIa up to Verkneudinsk 

2 According to the levelling made in 1875-76 from Zveunogolovsk, in Oien- 
burg, to Lake Baikal There is uncertainty as to the absolute altitude, that of 
Zveiinogoiovsk, 318 feet, having stall to he verified See Mem, Russ Geogi Soc 
Phys Geogr , vol xv 1885 

8 1 Tcheisky, “Results of the ^Exploration of Lake Baikal,” in Mem Russ 

Geogr Boo , Phys Geogr , vol xv , 1886, with a geological map on a scale of 7 
miles to an inch; Fr Schmidt’s i eport mthe yeaily Repot t of the Russian Geo- 
graphical Society for 1886 (both Russian) 


chores of v Inch weie inhabited by Neolithic man Only few traces 
of these hate xeniamed, and they are rapidly drying up Earth- 
quakes are very frequent on the slioies of Lake Baikal, especially 
at the mouth ot the Selenga, extending as far as Irkutsk, Baiguzin, 
and Selenghmsk, m 1S62 an extensive aiea was submerged by the 
lake Name 10 us mineral springs, some of them of high repute 
are spiead all over Transbaikalia The chief of them are the hot 
alkaline springs (130° F ) at Tuika, at the mouth of the Baiguzm, 
whither bundled? of patients resort annually, those of logiomna 
on the Uda (veiy similai to the Seltzei springs), those of Moiokoi a 
near Tehita, and those of Daiamn m the Nertclunsk district (veiy 
neh in carbonic acid and phosphate of iron) 

The flora and fauna of Transbaikalia, owing to their intermediate 
eharaetei between a puiely Siberian flora and fauna and those 
characteristic of the Mongolian and Manchurian legions, have been 
thesubieet of many careful investigations since the time of Balias, 
doivn to those of Turczanmoff, Middendorff, Sclirenck, Baade, ana 
Polyakoff Their various characters m different parts of this ex- 
tensive territoiy could not he descubed without entering too laigely 
into details. The leader may consult the woiks of the authors 
just named (see vol xsu p 12) 

The climate is, as a whole, exceedingly dry and extreme I he 
winter is cold anddiy, snow' is so trifling that the horses of the 
Buriats find their food throughout the wmtei on the steppes, and 
m the very middle of the winter wheeled vehicles are used all over 
the west To the east of the Yablonovoi ridge the Neitclunsk 
district feels the influence of the North Pacific monsoon region, 
and snow falls more thickly, especially m the valleys, but the 
summer continues to -hot and diy- On the high plateau, even 
the summer is cold, owing to the altitude and the humidity aiising 
from the marshes, and the soil is frozen to a gieat depth In the 
vicinity of Lake Baikal the moderating influence of the great 
water-basin is felt to some extent, and there is a cooler summer , 
m winter exceedingly deep snow covers the goltsys and valleys_pf 
the mountains around the lake 4 

The population (497,760 m 1882) is exceedingly sparse, unless 
the immense uninhabitable spaces of the plateaus be left out of 
account. Even on the lower terrace nearly the whole of the region 
on the left bank of the Shilka is unsuited for agucultuTe, as also 
are the Gazimur Mountains, where only a few settlers gam a liveli- 
hood m some of the valleys, smuggling against an unhealthy 
climate and the influence of goitre The Russian population there 
gathers around the mown mines of the Nertclunsk distiict, while 
the steppes are occupied by Bunats A succession of villages, 
supported paitly by agricultuie and partly by hunting and trade 
with Mongolia, aie settled along the Shilka between Tehita and 
Sryetensk, while faith er down the river flows in such a wild 
mountain legion that only a few families are settled, at distances 
some 20 miles apart, to maintain communication The same is true 
with regard to tlie lower Argufi. The valleys of the Uda, the lower 
Selenga, and especially the Tcliikoi and the Khitok have been 
occupied since the beginning of the century by Raskolmks, who 
have received the name of JSemeisJciye on account of tlieir laige 
(compound) families, and there one finds, in a condition of piospenty 
such as is unknown m Russia propel, some of the finest lepiesen- 
tatives of the Russian lace The lemamder of the steppe of the 
Uda is occupied by Buriats, while the foiests and marshes of the 
plateau aie tlie hunting grounds of the nomad Twnguses. Only 
the valley of the Djida in the south of the Khamai-daban is settled 


in its lower parts 

The Russians of Tiansbaikalia present a great vanety of ethno- 
logical types Mainly owing to the difficulties of communication, 
many Gieat Russian Raskolmks and Little Russian settlers have 
preserved then ethmogiaphical featui es pui e fi om any admixture , 
while theie aie, on the other hand, villages m the Neitclunsk 
distiict, chiefly composed of the eailiest Russian settlers, where a 
great admixture of Tuugusian or Mongolian blood is observable 
On the upper Argun the Cossacks aie m features, chaiacter, lan- 
guage, and manners largely Mongolian. The Russians along tlie 
Chinese fiontier constitute a sepaiate voisluO of the Tiansbaikalian 
Cossacks There is great unceitamty as to the numbeis of the 
Buriats , they aie estimated at about 150, 000. The Tungnses num- 
ber only a very few thousands 

Ag nc.nl true is earned on to a limited extent by tbe Buriats and m 
all Russian settlements, but it piospers only m the valleys of west 
Transbaikalia, and paitly in, the Neitclunsk legion, while m the 
steppes of tlie Arguh and Onon even the Russians lesort chiefly to 
cattle-breeding and tiade, or to hunting On the whole, com has 
to he imported , summer wheat and summer lye, oats, and barley 
are the chief ciops m the east, winter rye not being sown m con- 
sequence of the want of snow Cattle-reai mg is extensively earned 
on, especially by the Burials, hut their herds and flocks, which 
wandei fieely over the steppes throughout the winter, aie often 
destioyed m great numbeis by the &novv-stoims of spimg Hunt- 
ing is an important occupation, even with the Russians, many of 


* “Dus Klim a \on Ost-Sibmen,’’ "by A W oyelkoff, in Met eor Zeitsch , 1SS4 
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whom leave then homes m October to spend six weeks m the taiga 
(forest-region) The fisheries of Lake Baikal and the lower paits 
of its affluents are important Enormous quantities of Sahao 
omul are taken every year, anil, although the cunng is most 
primitive, the annual yield is valued at £20,000 The Sal mo 
thymalus, S oxyiTiynchus, aud S Jluuatilis aie also taken 
laigely 

The possibilities of discoveries of gold are ahsoibing all the 
industnal forces of Transbaikalia Gold-diggings occur chiefly m 
the basins of the Shilka and the upper Yitim, also on the Telnkoi 
and the lihilok. bTo less than 25,400 lb is extracted annually by 
private enterprise, and about 3200 lb by the ciown, at the Kaia 
gold-diggings,, where nearly 1400 convicts are employed The 
silver mining formerly carried on at several crown works is now 
on the decrease (see Eertchixsk), the quantity extracted in 1884 
was only 241 lb Every kind of manufactured waie has to be 
imported from Russia , and even petty tiades are almost unknown 
in the villages 

The trade of the province is chiefly represented by that of 
Kiakhta The Cossacks on the frontier cairy on some trade in 
buck-tea, cattle, and hides with Mongolia The export of furs is 
of considerable value 

The communications of Transbaikalia are limited to the great 
Amur highway, which fnnges the south coast of Lake Baikal and 
passes thioughYerkhneudmsk, Tchita, and Nertchinsk to Sryetensk, 
whence steamers ply down to the mouth of the Amur , m winter, 
further communication with the Amur beyond Siyetensk is main- 
tained on sledges on the ice of the Shilka, hut m the autumn and 
spring a horseback journey as far as Kumaia is the only possible 
method of reaching the middle Amur Steamer communication is 
also maintained for six or seven months across Lake Baikal, from 
Posolskoye, at the mouth of the Selenga, to Listvemehnaya, 40 miles 
from Irkutsk A highway connects Yerkhneudmsk with Seleng- 
lunskand Kiakhta, and communication on the steppes of the ArguA 
and the Onon as well as up the Barguzm is easy The rest of Tians- 
baikalia can be visited only on horseback 

Transbaikalia is divided into five districts, the chief towns of 
which (with populations m 1880) are Tchita, capital of the province 
(12,600 inhabitants), Baiguzm (800), Nertchinsk (4070), Seleng- 
hmsk (1150), and Yerkhneudmsk (4150) Kiakhta has 4290 
inhabitants, and Sryetensk, being at the head of the navigation, is 
a rising town (P A K ) 

Seevol TBANS CASPIAN BEGION (Zakaspiyskaya Oblast ), 
“ an extensive territory to the east of the Caspian, annexed 
' by Eussia within, the last fifteen years, is bounded on the 
S by the highlands of Khorasan and Afghanistan, on the 
1ST by Uralsk (from which it is divided by a line drawn 
from the Mortvyi Kuifcuk Bay of the Caspian to the south 
extremity of Lake Aral), on the N E. by Khiva and 
Bokhara, and on the S E (where it penetrates towards 
Herat on the slopes of the Paropamisus, and includes the 
Badhyz plateau) by Afghan Turkestan So defined, it has 
an area of 220,000 square miles 

Although nine-tenths of this territory consists of unin- 
habitable desert, an interest attaches to it on account of 
the great physical changes it has undergone during the 
Post-Glacial period Since Pallas visited its borders, and 
still more since Humboldt discussed its history, it has 
never ceased to attract the attention of geographers. In 
fact, some of the most interesting problems of geography, 
such as those relating to the changes m the course of the 
Jaxartes and the Oxus, the bifurcation and the oscillation 
of a great river, and the supposed periodical disappearance 
of Lake Aral, are connected with the Transcaspian deserts ; 
and it is here that we must look for a clue to the great 
physical changes which transformed the Mediterranean of 
Western Asia — the Aral-Caspian and Pontic basin — into a 
series of separate seas, and desiccated them, powerfully 
influencing the distribution of floras and faunas, and com- 
pelling the inhabitants of Western and Central Asia to 
enter upon their great migrations. But down to a very 
recent date the dry and barren deserts, peopled only by 
wandering Turcoman bands, remained almost a terra vncog- 
nita, and only now are we beginning to make the very 
first steps towards their really scientific exploration. 

A mountain chain, m length comparable to the Alps, separates 
the deserts of the Transcaspian from the highlands of Khorasan 
It runs from north-west to south-east, and appeals as a continua- 
tion of the Caucasus It begins m the Kiasnodovsk peninsula of 


the Caspian, under the names of Kuryamn-kara and Gieat Balkans, 
v hose masses of gianite and other ciystallme rock leacli a height 
of moie than 5000 feet Farther to the south-east these are con- 
tinued m the much lower Little Balkans and Kymen-dagh (2000 
feet), the Kopepet-dagk, Kosty-dagh, Asilrna, and Zaryn-kul, — the 
name of Kopepet-dagh or Kopet-dagh being often now used to 
designate the whole chain which uses steep and wild above the flat 
deseits from the Caspian to the liver Murghab, — a stretch of 600 
miles In stiuctuie it is homologous with the Caucasus chain , it 
appeals as an outer wall of the Khorasan plateau, and is separated 
fiom it by a broad valley, -which, like the Rion and Kura valley 
of Tianseaucasia, is watered by two rivers flowing m opposite 
diiections, — the A trek, which flows noith-west into the Caspian, 
and the Keshefiud, which flows to the south-east, and is a tribu- 
tary of tbe Murghab On the otliei side of this valley the AUah- 
dagh and the Btnalund border -ndges (9000 to 11,000 feet) fringe 
tbe edge of the Khoiasan plateau At its south-eastern extremity 
this outer wall loses its legulanty wheie it meets with the spurs 
of the Hmdu-kush Descending towatds the steppe with steep 
stony slopes, it rises to heights of 6000 and 9000 feet to the 
east of Kizil-arvat, while the passes which lead from the Turco- 
man deserts to the valleys of Khoiasan are seldom as low as 3500, 
usually rising to 5000, 6000, and even 8500 feet, and m most 
cases being very difficult This wall is pieiced by but one wide 
opening, that between the Great and Little Balkans, tluough 
which the sea which once covered the steppe maintained connexion 
with the Caspian 

While the Allah-dagh and Bmalund border-ridges are chiefly 
composed of crystalline locks and metamorphic slates covered with 
Devonian deposits, a senes of moie lecent formations — Tippet and 
Lowei Cretaceous, aud Miocene — are shown in the outer walL of the 
Kopet-dagh Here again we find that the mountains of Asia winch 
stretch towaids the uotth-ivest continued to be uplifted at a 

S eologically lecent epoch. Quaternary deposits have an extensive 
evelopment on its slopes, and its hillfoots aie bordered by a 
girdle of loess 

The loess terrace, called “Atoll” (“mountain base”), is but 
nanow, ranging m width fiom 10 to 20 miles , still its chain of 
settlements have rendeied it possible to lay down a railway which 
now connects the Caspian wuth Saiakhs It is veiy fertile, but 
could produce nothing unthout irrigation, and the sti earns flowing 
from the Kopet-dagh are few and meagre The winds which reach 
the northern slope of the mountains have been deprived of all 
then moistuie in crossing the Kaia-kum — the Black Sands of the 
Turcoman desert , and even such ram as falls on the Kopet-dagh 
(10| inches at Kizil-arvat) too often reaches the soil m the shape 
of showers which do not saturate it, so that the average relative 
humidity is but 56 and the aveiage nebulosity only 3 9, as against 
62 and 4 1 at even so dry a place as Krasnovodsk Still, at those 
places where the mountain sti earns aie closer to one another, as at 
Geok-tepe, Askabad, Lutfabad, and Kahka, tbe villages are more 
populous, and the houses aie smrouuded by gardens, every square 
yaid and every tree of which is fed by irrigation 

Beyond this narrow strip of ungated land begins the desert, — 
the Kaia-kum, — which extends fiom the mountains of Khorasan 
to Lake Aial and the Ust-Uit, and from the Caspian to the Amu, 
intenupted only by the oases of Meiv and Tejen It appears, how- 
ever, that the terrible shifting sands blown into larJchans, or 
elongated lulls, sometimes 50 and 60 feet m height, are grouped 
chiefly m the west, wheie the countiy has more recently emeiged 
fiom the sea Faithei to the east the barkhans are more stable, 
their slopes being coveied with bushes (for the most pait leafless); 
the caravans sometimes follow then crests, and the shifting sands 
occupy restricted spaces Large areas amidst the sands are o ccupied 
by takyrs, or flat surfaces coveied with clay which is hard as a rule, 
but becomes almost impassable aftei heavy rams In these takyrs 
the Tui comans dig ditches, draining into a kind of cistern. — the 
Teak — wheie tbe water of the spring rams keeps for a few months. 
Wells aie sunk also along the routes of the caravans, and water 
is found in them at depths of 10 to 50 or occasionally 100 feet and 
moie All is not deseifc m the strict sense , in spring therein for 
the most part a covering of grass, which allows of jonrneys across 
the desert There are footpaths m several directions, especially 
from the irrigated and cultivated Atok towards Khiva 

The vegetation of the Kara-kum cannot be described as poor ; 
tbe typical representative of the sand deseits of Asia, the saksaul 
{Anabasis Ammodendron), has been almost destroyed within the 
last hundred years, and never appeals m foiests, but tbe borders 
of the spaces covered with salted clay are brightened by forests of 
tamarisk, which are inhabited by gieat numbers of the desert 
warbler (Atraphornis aralensts) — a typical inhabitant of the 
sands, — spairows, and giound-ehoughs ( Podom ), the J Bonham 
macguennii, Gray, though not frequent, is characteristic of the 
region Hares and foxes, jackals and wolves, marmots, moles, 
hedgehogs, and one species of marten live m the steppe, especially 
m spimg As a whole, the fauna is richer than might be sup- 
posed, while in. the Atok it contains representatives of all the 
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species known in. Turkestan, mixed with Persian and Himalayan 
species 1 * m , 

The Uzboi —A feature distinctive of tlie Turcoman desert is seen 
in the very numerous shots, or elongated depressions, the lower 
portions of v»lueh. are occupied, mostly witli sand impregnated 'nith 
brackish wata They are obviously the remains of brackish lakes, 
and, like the lakes of the Kirghiz steppes, they often follow one 
another m close succession, thus closely resembling river-beds 
As the direction of these shots is generally from the higher terraces 
watered by the Amu-Daria towards the lowlands of the Caspian, 
they were usually regarded as old beds of the Amu-Daria, and weie 
held to suppoit the idea of its once having flowed across the Turco- 
man desert towards what is now the Caspian Sea A few years 
ago it seemed almost settled, not only that that river (see Oxus) 
flowed into the Caspian during historical times, hut that, after 
having ceased to do so m the 7th centuiy, its waters were again 
diverted to the Caspian about 1221 A succession of elongated 
depressions, having a faint resemblance to old liver-beds, was 
traced from tlrgenj to the gap between the Great and the Little 
Balkans, marked on the maps as the Uzboi, or old bed of the 
Oxus. 3 The idea of again diverting the Amu into the Caspian 
was thus set afloat, and expeditions were sent out for explora- 
tions with this view. The result of these investigations by Russian 
engmeeis, especially Hedroitz, Eonshm, MusJiketofF, Lessar, and 
Svintsoff, 3 was, however, to show that the Uzboi is no nver-bed 
at all, and that no river has ever discharged its waters in that 
direction The existence of an extensive lacustrine depression, where 
the small Sary-kamysh. lakes are now the only remains of a wide 
basin, was proved, and it became evident that this depression, having 
a length of more than 130 miles, a width of 70 miles, and a depth 
of 280 feet below the present level of Lake Aral, would have to be 
filled by the Amu, before its waters could advance farther to the 
south-west The sill of this basin being only 28 feet below the 
present level of Lake Aral, this latter could not he made to dis- 
appear, nor even be notably reduced m size by the Amu flowing 
from Tlrgenj to the south-west A more careful exploration of the 
Uzboi has shown moreover that, while the deposits m the Sary- 
kamysh depression, and the Aral shells they contain, bear unmis- 
takable testimony as to the fact of the ba&m having once been fed 
hy the Amu-Daria, no such traces are found along tne Uzboi below 
the Sary-kamysh depression, 4 on the contrary, shells of molluses 
still inhabiting the Caspian are found m numbeis all along it, and 
the supposed old hed has all the characters of a senes of lakes which 
continued to subsist at the hillfoots of the Ust-Uit plateau, while 
the Caspian was slowly lecedmg westwards during the Post-Pliocene 
period On rare occasions only did the waters of the Sary-kamysh, 
when raised by inundations above the sill just mentioned, send, 
tlieir surplus into the Uzboi It appears most probable that m the 
16th century the Sary-kamysh was confounded with a gulf of the 
Caspian, 5 and this gives much plausibility to Konshins supposi- 
tion that the changes m the lower course of the Amu (which no 
geologist would venture to ascube to man, if they were to mean 
the alternative discharge of the Amu into the Caspian and Lake 
Aral) merely meant that by means of appropriate dams the Amu 
was made to flow, in the 13th, 14th, 15tli, and 16th. centuries, 
alternately into Lake Aral and into the Sary-kamysh, 

As for the ancient texts with regard to the Jaxaites and Oxus, 
it becomes more and moie piobable that tlieir interpretation, if 
possible at all, is only so when it is admitted that, since the epoch 
to which these relate, the outlines of the Caspian Sea and Lake 
Aral have undergone notable changes, commensiuate with those 
which are supposed to have oceimed iu the coiuses of the Central 
Asian liveis. The desiccation of the Aral- Caspian basin proceeded 
with such rapidity that the shores of the Caspian could not possibly 
maintain for some twenty centuries the outlines which they have 
at present When studied m detail, the geneial eonfiguiation of 
the Tianscaspian region leaves no doubt that both the Jaxaites 
and the Oxus, with its former tributaries, the Muighab and the 
Tejen, once flowed towards the west, hut the Caspian of that time 

i See N Zaiudnyi, “Les Oiseaux de la Contrde Ti anscasptenne,” in Bull 

Soc Nat Mosc., 1SS5 

3 It is to 1)0 observed that on the onglnal Russian map of the Transcaspian, 
drawn immediately aftei the survey of the Uzboi had been completed, the Uzboi 
has not the continuity which is given to it on subsequent maps 
3 Then original papeis are punted m the Izvestia of the Russian Geogr Soc , 
1883 to 1887, as also In the Journal of the Russian Ministry of Roads and Com- 
munications 

-J Accoidmg to A E Hedroitz and A 31 Konshin the old Tonu-Daiia bed of 
the Amu contains shells of molluscs now living in the Amu (Cyi ena fluminahs, 
Drei&sena polynun pha, and Anodonta) The Saiy-katnysh basin is chaiaeteuzed 
by deposits containing Nerilvna hturata, Breiisena polymoipha, and Lymnmus, 
characteristic of this basin Below the Saiy-kamysli theie aie no moie deposits 
containing shells chai actenstic for the Amu, Anodonlre aie found quite occasion- 
ally on the suiface, notm beds, in company with the Caspian Cardium ( Didacna ) 
trujonotdes, vai crassum, Qopdiutn ptramidaium , -£>> eissena polymoipha , D 
rosti ifoi mis, Mych obta caspia, Nerilzna Hturata, and 1>> eissena hi ardu , the 
ied clays with these fossils extend foi 130 miles to the east of the Caspian 
( Izvestia of Russ Geog Soc , 1883 and 1886) i 

5 As by Jenkinson, who mentions a sweet-water gulf of the Caspian within six 

days’ maich fiom Khwaiezm, bj which gulf he could mean nothing but the Sai>- 

kamysh depiession ] 


was not the sea of our days, its gulfs penetrated the Tm coman 
steppe and washed the base of the Ust-Urt plateau, as is shown 
by the’ deposits of its shells described by the Russian engineers 

Kelif -Uzboi — There is also no doubt that, instead of flowing 
north-u estwaid of Kelif, the Amu once flowed to join the Murghab 
and Tejen, the succession of depiessions described by the Russian 
engineers as the Kelif Uzboi 6 supports tins hypothesis, ■which a 
geogiajihei cannot avoid making when studying a map of the 
Tianscaspian region, but the date at which the Oxus followed 
such a course, and the extension which the Caspian basin then had 
towaids the east, lemam unsettled Much, liowevei, lias still to 
be done before we can fully reconstruct the geological lnstoiy of 
that legion since the Pliocene epoch, or show how fai the data of 
Plmy, Strabo, and Ptolemy were de-cnptions of actual facts 7 

Population — With the exception of some 35,000 Kiiglm en- 
camped with their lieids on the Ust-Uit plateau (a swelling some 
600 to 1000 feet m height and neatly 92,000 square miles m extent, 
which, owing to its dryness and cold wintei, can he inhabited only 
by nomad cattle-hi eedera) and a few Peisiaus m the Lutfabad and 
Shilghyan villages of the Atok, the whole of the population of the 
Transcaspian region consists of Tuicomans Until a veiy lecent 
date their chief occupation was cattle-reaimg and lobbeiy Even 
those Turcomans who had settled abodes on the oases of the Atok, 
Tejefi, and Meiv were m the habit of encamping dui mg spring m 
the steppes, and theie practising lobbeiy Robber bands weie 
easily formed, and on tlieir powerful lioises tliey extended tlieir 
exeuisionato distances of 200 and 300 miles fiom their abodes They 
infested the Astiabad province , and the villages of the khanates 
of Afghan Tuikestan, iiom Balkh to JVleshhed, weie periodically 
devastated by them The aspect of the steppe has, howevei, 
greatly changed since the Russian advance, the fall of the Turco- 
man stronghold of Geok-tepe, and the massacies which ensued; 
the Persians are already beginning to avenge themselves on the 
inhabitants of the Atok by disputing with them the supplies of 
water coming from the Kopet-dagh. 

The chief oasis of the Turcoman desert is the Atok, which, 
extends along the base of the Kopet-dagh, and is now traversed 
hy the Transcaspian railway. The Aklial and the Arakadj oases* 
collectively called Atok, now have a population of about 42,000 
Tekke-Turcomans, who have recently settled there, and live foi the 
most part m miserable clay huts oi iu felt tents (kibiihas) They 
laise wheat, barley, and lucerne , and the Persians have excellent 
i gardens Some cotton is also giown, and the culture of the silk- 
worm is beginning to spread. The chief settlements are Askabad, 
Kizil-arvat, and Geok-tepe 

The oasis of Merv (q v ) is inhabited by Akhal-tekkes (about 
160,000), mostly poor In January 1887 they submitted to Russia 

The oasis of Tejen has lecently sprung up where the liver Tejen 
(Hen-rud) terminates in the desert Formerly it was only tem- 
porarily visited by the Tekkes who came to cultivate the fields iu 
summer In 1883 it was estimated to have 7500 inhabitants 

South- West Tur comania — The legion between the Hen-rud and 
the Murghab, as they issue from the highlands, described m English 
maps under the name of Badhyz, and by the Russians as South-West 
Turcomama, has of late attracted a good deal at attention since the 
Russian occupation of Sarakhs on the Tejefi. (see Afghanistan and 
Persia) ancl Penjdeh on the Muighab It has the characters of a 
plateau reaching about 2000 feet above the sea, with hills 500 and 
600 feet high covered with sand, the spaces between being filled 
with loess The Borldiut Mountains which connect the Kopet-dagh 
with the Sefid-kuh, leach 3000 to 4000 feet, and aie crossed m agoige 
by the Hen-iud Thickets of poplai and willow follow the coiuses 
of both the Murghab and Hen-iud, and the tieesreach a considerable 
size Pistachio and mulbei ly tiees grow in isolated groups on the 
IviTIh , but there are few places available foi eultuie, and the Saryks 
(some 60,000 m number) congregate m only two oases at Yoi-otan 
and Penj deh Cattle-breeding is then chief occupation, and enabl es 
them to live iu a certain degree of affluence Bugandage, foimeily 
a notable source of income, is now being suppressed The Sarakhs 
oasis is now occupied by the Salors, heieditaiy enemies of the 
Tekkes, who number about 3000 tents at Old Sarakhs, and 1700 
moie on the Murghab, at Tchaidjm, at Maimene, and close to Herat 

Great modifications m the life of the steppe have of couise been 
brought about by the Russian conquest, which was followed with 

0 In connexion with this southern “old hed,” it is worthy of notice that the 
Eisan-Tuicomans call it Unghyuz oi Onguz ("diy old hed "), and theie can be 
no doubt that when the Bolshoi Tclieitezh of the 16th. centuiy (speaking from 
antenoi information) mentions anvei, Ughyuz oi Ugus, flowing to the west fiom 
the Amu towaids the Caspian, it is mei ely dasczibmg as a met what its veiy 
name shows to have been a diybed, only supposed to have been once occupied 
by a uvei The ■amilauty of the names Ongus and Ugus with the Ogus and 
Ochus is so shilling that one is inclined to see m the Ogus oi Ochus nothing hut 
the mention of a diy old bed Compaie Pefciusevitch, ,f The South East Sboies 
of the Caspian,” m Zapzih of the Caucasian Geogi Soc , lol xi , 18S0 

7 Such an intermingling of modem data with oldei traditions is not unknown 
to geography A sinking instance of it is gnen m the supposed connexion of 
Lake Aral with the Aictie Ocean duimg histoucal times, physical changes aie 
pioceedmg so rapidly m Asm that we And traces of like survivals of traditions 
men in this age of accurate surveys 
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great rapidity by tie constiuction of a 1 ail way from Mikhailovsk 
on the Caspian to Kizil-aivat and Sarakhs, and thence to Merv and 
noitli-eastward to Tchaidjui on the Amu, from which point it is 
now being continued across Bokhara towards Samarkand Attempts 
at growing cotton and tea aie being made, and land has been 
rented at Merv for cotton plantations Cotton is to be pressed by 
steam at Bokhara and Tchardjui, to be sent to Russia by the Tians- 
easpian laihvay. 1 

Caspian Littoral — The Caspian littoral is divided into tv o 
distncts, Krasnovodsk and Manghishiak The foimer has about 
15,500 settled inhabitants and 3056 Turcoman kibitkas (paitly 
shifted m summer to Persian territory) The chief settlements 
of the distuct are Krasnovodsk on the Krasnovodsk Gulf, 
Mikhailovsk, the terminus of the Transcaspian railway, m regular 
communication by steamei with Baku , and Tchikishlyai, close to 
the mouth of the Atiek The Manghishiak district, which includes 
the Ust-Uit plateau, has a population of about 34,500 Kirghiz 
Its chief settlement is Alexandiovsk 

The total population of the Transcaspian region was estimated 
ml883 — that is, before the annexations m South-West Turcomama 
— at fiom 214,000 to 260,000 inhabitants (P A K ) 

See vol TRANSCAUCASIA, the name given to that portion of 
Plates -^ us&iaa em P ire ( in Caucasus, Armenia, and Asia 

II HI Minor) winch, lies to the south of the mam Caucasus udge. 
It comprises the governments of Kutais (inclusive of the 
province of Batura), Tiflis, Elisabethpol, Envan, and Kars, 
with parts of Daghestan and most of Baku, and the 
separate military districts of Tchernomoisk and Zakataty 
Sometimes Transcaucasia is identified with Southern 
Caucasus, and then it is intended to include the whole of 
Daghestan So defined, it would have an area of 95,930 
square miles, and a population of 4,173,380. 

Three regions must he distinguished — (1) the narrow 
strip of land between the mam Caucasus ridge and the 
Black Sea (Tcheknomobsk district, q v ) , (2) the broad 
valley, watered by the Faon m the west and the Kuia m 
the east, which separates the mam Caucasus ridge from 
the region next to be mentioned , (3) the highlands, 
mountains, and plateaus of Lazistan, Kars, and Armenia 

The valley referred to, which crosses the isthmus from 
the Black Sea to the Caspian, consists of two widely 
different sections, — the drainage-area of the Rion, which is 
Mediterranean m its physical characteristics, and the valley 
of the Kura aud Araxes, which slopes to the Caspian, 
and m its lower parts becomes purely cis-Caspian. The 
Mesques or Meshik Mountains (3000-5000 feet), a ridge 
running south-west to north-east, and probably a con- 
tinuation of the Black Sea coast ridge (Tchorokh Moun- 
tains), separate the two The drainage area of the Rion, 
which corresponds approximately to the government of 
Kutais, includes the former provinces of Imeritia, Mm- 
grelia, Guna, and Swanetia on the upper Ingur and Tshems- 
tshali. With the exception of the valley of the Rion 
(some 25 miles broad), and the sandy and marshy littoral, 
it is wholly occupied by spurs of the mam Caucasus ridge, 
the Meshik, and the Wakhan Mountains , the last-named rise 
to 10,000 and 11,000 feet above the sea m their highest 
summits, and are intersected by deep and fertile valleys 
The region is characterized by a heavy rainfall and a moist 
maritime climate. The vegetation, which is luxuriant, is 
of a oircum-Mediterranean character fine forests of de- 
ciduous trees clothe the mountain slopes, and the high- 
land villages nestle amid thickets of azalea, almond, and 
rhododendron. Maize, the mulberry, the vine, and a great 
variety of fruit trees are cultivated Mmgrelia and 
Imeritia are the real gardens of Caucasus , but the high 
valleys tributary to the Ingur, inhabited by Swamans, are 
wild and difficult of access ; in some of them, which are 
narrow and marshy, fevers and scurvy prevail The Rion 
is not navigable, and of its tributaries only the Tshenis- 

1 No Russian sea shows so rapid a growth of navigation as the Caspian 
Sea dnnng the last fifteen years In 1884 no less than 1945 steameis 
(611,000 tons), engaged in foreign trade, entered the Russian ports of 
the Caspian, as against 409 (113,000 tons) in 1876. 


tihali and the Kvmla are worthy of mention Several 
lakes (such as the Paleostom, surrounded by marshes at the 
mouth of the Rion) occur m the coast region The popu- 
lation consists of Imentians, Mmgrelians, Gurians, and 
Swamans, all belonging to the Kaitvelian branch of 
Caucasians (see vol x. p 433), with a few Ossetians, Jews, 
Armenians, and Taitars Russians are not numerous 

The pass of Suiam, by which the Tianscaucasian lailway now 
ciosses the Mesques Mountains, leads fiom the valley of the Eion 
to that of the Kura Spurs from the Caucasus and the Anti- 
caucasus fill up the broad longitudinal depression between these, 
so that above Tiflis the bottom of the valley is but a narrow strip 
But below that city it suddenly w idens, and stietches for neaily 
350 miles eastward towards the Caspian with a steadily increasing 
breadth, until it becomes nearly 100 miles wide m the steppe ot 
Mugan on the Caspian littoial The snow-clad peaks of the main 
Caucasus, descending by sboit steep slopes, fnnge the valley on 
the north-east , while a huge wall, much lowei, and having the 
characters of a boidei-ndge of the Armenian plateau, bounds the 
valley on the south-west 2 The floor of the valley gently slopes 
fiom 1200 feet at Tiflis to 500 feet m its middle, and to 85 feet below 
the level of the ocean on the Caspian shore , but a plateau ranging 
from 2000 to 3000 feet m height, very fertile along the Aiazaii, a 
left-hand tributary of the Kura, stietches along the southern lull- 
foots of the mam ndge In its lower couise the Kura is joined by 
the Aiaxes, a river nearly as large as itself, which bungs to it the 
wateis of the Armenian plateau 

The highest mountains of the Caucasus enclose the upper parts 
of the valley (now the government of Tiflis) An unbroken senes 
of peaks, from 10,000 to 12,600 feet m height, mostly snow-clad 
and separated by but slight depiessions, is seen m profile as one 
looks from some height oi the Anti Caucasus to waids the main chain 
and the bioad valley of the Kuia Deep sboit goiges and valleys 
mdent the steep slopes which aie inhabited by Ossetians, Tushes, 
Pshavs, and Khevsura in the west, and by the vanous tribes ot the 
Lesghians m the east Every available patch is used m these high 
and stony valleys for the culture of barley, even at heights of 7000 
and 8000 feet above the sea, but cattle- bleeding is the chief 
resouice of the mountaxneeis, whose little communities are sepaiated 
fiom one anothei bypasses m few cases lower than 10,000 feet 
The steppes which cover the bottom of the valley are for the most 
part too dry to be cultivated without irrigation It is only nearer 
the hillfoots in Kahetia, wheie multitudinous stieams supply the 
fields and the gardens of the plateau of the Afazan, that wheat, 
millet, and maize are grown, and orchards, vineyards, andmulberiy- 
tree plantations are possible Lowei down the valley cattle-reai mg 
becomes the chief source of wealth, while m the small towns and 
villages of the former Georgian kingdom (see Georgia) various 
petty trades, testifying to a high development of aitistie taste and 
technical skill, aie widely diffused Eurthei down the Kura, m the 
government of Ehzabethpol, and especially on the right bank of the 
uver, a population of Russian agnculturists — chiefly Nonconfoi mists 
— is lapidly springing up, so that com is exported from the villages 
on the Ganja The slopes of the Anticaucasus are covered with 
beautiful foiests, and the vme is grown at then base, while in the 
broad and wide steppes the Taxtais rear cattle, horses, aud sheep 
The lower part of the Kura valley, which belongs mainly to the 
province of Baku, assumes the chaiacter of a dry steppe where the 
rainfall haidly leaches 13 7 inches at Baku, and is still less m the 
Mugan steppe (m most striking contrast with the moistness of the 
Lenkoran, region close by) The steep slopes of the Great Caucasus 
aie still coveied with thuvmg foiests , but forests and meadows dis- 
appear m the steppe, whose scanty vegetation has a Central- Asian 
character Only tugais, or thickets of poplar, dwarf oak, tama- 
risk, and so on, follow the actual couise of the Kura, whose delta is 
coveied with impenetiable growths onrushes The Mugan steppe, 
however, does not deserve its ancient evil reputation ; the serpents 
with which it was said to abound are entuely fabulous, and m the 
winter it is full of life, heids of antelopes roam over it, and its 
southern irrigated parts promise to become the granary of Caucasus, 3 
although its umrrigated parts will probably never recover their 
fornaei richness, the Kura having 1 ' excavated its bed to a much greater 
depth The Apslieron peninsula, m which the Great Caucasus 
terminates at Baku, to be continued farther south-east by a sub- 
marine plateau of the Caspian, is the seat of those remarkable 
naphtha springs which have recently given rise to an impoitant 
industry and now supply most of the Volga steamers with fuel; 
while the western shores of the wide Kizil-agatch Bay — the Taiysh, 
or Lenkoran district on the slopes of the Armenian plateau — on 
account of their rich vegetation, fertile soil, and moist climate, are 
one of the most beautiful possessions of Russia m Asia 

2 For this valley and the contrasts between the Caucasus aud Anti- 
caucasus, see Radde s Onus Caucasica , Cassel, 1884 

3 Seidlitz, SjnsJa nuselennykh myest JBakmskoi gvb&rrm 
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The population includes only a few Russians (about 16,000) ; the 
maiouty are Taitar shepherds, nevt to uhom come the Iranian 
Tates and Talyshes (the latter probably aborigines of BakiD, who 
constitute 25 1 per cent of the population, some 27,000 Armenians, 
chiefly about Shemakha, and 35,000 Kurms, or Lezghians, on the 
slope of the Cheat Caucasus, must be added, as also some Jeus and 

^Arainmg industry of some importance bag been glowing up of 
late in tins nai t of Transcaucasia The copper works ot Kedabek m 
EhzabcthpoL yield fiom 10,000 to 15,000 cwts of copper annually, 
nearly DuCqoJo cuts of manganese are pxtiaeted m Kutais, and 
30,000 cwts of sulphur in Daghestan and Baku , the coal-mines of 
Kutais, the alum oie 3 of Elizabethpol, and the fire-clay and cement 
of Tchernomoisk, are but recently opened up 

The highlands of Transcaucasia, which extend from 
north-west to south east for nearly 37 5 mile 1 !, with an 
average width of 160 miles, must in their turn lie sub- 
divided into two sections — the Armenian plateau, including 
the provinces of Erivan and Kars and parts of Baku, and 
the Black Sea coast-region, including the former province 
of Batum (now the Batum and Artvzn districts of Kutais) 

The former of those is an immense plateau separated by 
the valley of the Araxes from the highlands of Adherbayan 
and of Turkish Armenia, which belong to the drainage-areas 
of the Euphrates or those of Lakes Yan and Urmia All over 
Kars and Erivan is a series of plateaus ranging in. altitude 
from 5000 to 6500 feet, sometimes quite fiat, sometimes 
broadly undulating, covered with rich meadows, and for 
the most part available for agriculture Dome-shaped 
mountains, isolated, or grouped into relatively low ridges, 
rise from these plateaus to heights which range from 8000 
to 9300 feet, and occasionally reach 10,000 or 11,000 
above sea-level Several summits in the east exceed that 
height, and the Alaghoz reaches 13,436 feet 

This plateau legion is hounded on the south by the valley of the 
Araxes, the river which forms the frontier with Trnkey, except 
where it is crossed by Russia m the south of Kars and west of 
Euvah There the liver flows in a broad valley 4500 feet above 
sea-Icvel, and the Kais plateau falls towaids it by a steep slope, 
while on the other side a steep, loeky iidge of exceedingly wild 
aspect rises as the noi them border- ridge of the South Armenian. 
(Alaahkert) platean ami the water-pai ting between the Caspian Sea 
and the Indian Ocean This ridge, which includes the Allah-dagh 
and Kosa-dagh (10,720 and 11,260 feet respectively), as also the 
Great and Little Anuats (17,100 and 12,990 feet), has no general 
name, but is described undei the names of Shah-ioly, or Agu-dagh 1 

A number of lakes oeciu on the plateau, especially along its 
northern bordei-Tidge, the chief being that of Gokteha, an extensive 
alpine basin (500 squaie miles 6310 feet above sea-level) sur- 
rounded by wild mountains Host of the depiessions of the 
plateau heai traces of having been undei water during tne Laeustune 
(Post-Glacial) period Granites and othei unstiatxfied rocks con- 
stitute the nucleus of the Armenian and Kars plateaus These aie 
covered with Azoic slates, and paitly with Devonian and Caibomfei- 
ons deposits , Jurassic and Cietaeeous ai e wanting, but the Teitiary 
(Eocene and Miocene) aie widely spread both m the valley of the 
Rion and Kura and m the depressions of the plateau Rocks of 
volcanic origin are widely diffused all over Ei lvan the Alexandi opol 
plateau, surrounded by extinct volcanoes, is all coveied with volcanic 
pioducts, winch overlie the Tertiaxy deposits and m turn are coveied 
with Glacial boulder-clay 

The Alaghoz, the Ararats, and the peaks aiound Lake Gokteha 
aze huge traehitic masses surrounded by volcanic rocks lion and 
copper ores aie widely spread, alum and rock-salt aie obtained, 
the lattei at Kulpi and Nakhichevan Mineral springs are numer- 
ous The legion is wateied by the upper Araxes — too rapid and 
rocky to be navigated — and its tributaries, most of which flow at 
the bottoms of deep goiges The upper Kura waters western Kais 
The climate presents all the varieties which might be expected m 
a legion of so varied altitudes "While cotton grows m the dry and 
hot climate of the valley of the lower Aiaxes, the winter is seveie 
on the plateau, and Alexandropol (5010 feet) has an average 
temperature of only 41° 5 (Jan 12° 8, July, 73° 6) The difference 
between summei and winter is still moie striking at Envah (3210 
feet), which has m January an average of only 5° while that of 
August reaches 77° 7. On the Kars plateau the winter is still more 
severe. Kaghyzman (4620 feet) and Sary-kamysh (7800 feet) have 
the winter temperature of Finland, and the latter place, with an. 
annual mean the same as that of Hammerfest (36° F ), has fiosts of 

1 W Massalsky, ‘ ‘ Government of Kars,” m Tzvesha of Buss. 
Geogr Soc , vol. xxni. , 1887. 


2 7° and heats of 99° The vegetation of the Kars plateau reflects 
these extremes of climate, and, besides the alpine vegetation of the 
high yculas (alpine meadows), we find there the Anatolian, Armenian, 
and Pontic fioias meeting The population of Erivan consists of 
Armenians (51 per cent ), Taitars (40 per cent ), some 28,000 Kuids, 
and some 4400 Russians, together with a few Gieeks and Jews 
In localities undei 4000 feet cotton anduce aie the chief ciops, 
oil-yieldmg plants, the vine, the mulbeny, and fruit trees being 
also cultivated Higher up wheat and barley are giown, while at 
altitudes above 6000 and 7000 feet the Tartars and Kurds support 
themselves by Tearing cattle Many petty tiades are developed m 
the towns among the Aimemans, and the trade of Erivan with 
Persia and Turkey amounts to about 10,000,000 roubles 

The population of the province of Kars (167,610 in 18SS) is very 
mixed In a remote antiquity it was inhabited by Armenians, 
whose capital Am, Mren with its beautiful nuns of a giand 
eathedial, and seveial other towns now m rums testify to the 
formei wealth and populousness of the country. Aftei the fall of 
the Armenian empne the Turks occupied the region , Kurds from 
Kurdistan and Diarbekr invaded the alpine pasturages of the 
valley of the Araxes , latei on, Kabards, Circassians, Oses, and 
Karapapakhs found xefuge theie , and finally, after the last war 
the Mohammedans emigiated to Asia Minor (82,760 in 187S-81), 
while Chustian Armenians, Gieeks, Russian Raskolniks, and some 
Yezids took their place The population consists now of Turks, 
Aimemans, Turcomans, Gieeks, Kurds, Adheibayan Tartars, 
Gipsies, and Russians The Kars setnjak, which was one of the 
gianaues of Trnkey, has lost this leputation, hut the crops 
(chiefly wheat and bailey) aie now again increasing where the eaily 
frosts do not mterfeie with agricultuie Cotton is raised m the 
Olty region , and m the valley of the Araxes gardening and the 
culture of the silkworm aie widely diffused, while cattle-rearing 
is the chief source of income in. tlie highlands, especially with the 
Kurds, who move then felt tents on the yailas to highei levels as 
the summei sun hums up the vegetation 

The western part of the Transcaucasian highlands com- 
prises the Batum and Artvm districts, which now belong 
to Kutais The whole of the region is occupied by alpiue 
ridges — the Pontic ridge m the west, and those of Arjar 
and Arsian in the east, whose highest peaks rise to 10,000 
and 11,000 feet, without, however, reaching the limits of 
perpetual snow. The Tchorokh and its tributaries, moun- 
tain streams enclosed m deep valleys, water the region , 
the Tchorokh is navigable by small boats for 60 miles. 

The coast region enjoys an excellent climate , the average yearly 
temperature at Batum is 65° E , that of the coldest month 
(February) being 41° 5, and that of July 76° 5 Dining the last 
four years the theimometer never fell lower than 39° 5 at Batum 
The rainfall is excessive (93*4 inches), and days are leeoided on 
which the amount of ram exceeded 10 inches The region has 
accordingly a very luxuriant and subtropical vegetation, and even 
higher up the hills the villages are literally buried amidst gardens 
The higher hills have luxuriant meadows Rice is cultivated in 
the coast region, and millet, barley, tobacco, and a variety of fruit- 
trees on highei altitudes The inhabitants (about 90,000 m 1884) 
aie chiefly Georgians, approaching the Gunans most nearly The 
Lazes number about 2000 and the Kurds about 1000 A few 
Khemshilli, or Mohammedan Armenians, have found refuge in the 
gorge of Maknal 

Toions — The chief towns of Transcaucasia are moie important 
than those of northern Caucasus Tiflis (q v ), with 104,024 in- 
habitants ml 1883, is the capital of Caucasia Kutais (q v) (13,000), 
to which tiadition assigns an age of 4000 or 5000 years, has grown 
lapidly of late, owing to its situation at the head of the alluvial 
plain of the Rion and the proximity of the Tkvibula coal deposits 
and the Kvmla manganese mines Khom (4000) and Orpin are 
mere administrative centres of Kutais Redut-kale (620) has lost 
its impoitance as a seapoit, and Poti (3110), at the mouth of the 
Rion, has not yet become an nnpoitant port, notwithstanding efforts 
to improve its loadstead and its laxLway connexion with Tiflis and 
Baku. The chief Black Sea port of Transcaucasia is Batum: (q v ), 
which has been diligently fortified of late, and has now a popula- 
tion of 12,000. Aitvin (5860) and Ardjau aie the two other chief 
towns of the Batum region The chief towns of the government of 
Tiflis besides its capital aie Gori, capital of Georgia (population 
4800), Mtzhet (770) at the junction of the "Vladikavkaz highway 
with the Transcaucasian railway, Telav (7020), Dushety (3600), 
Zakatafy (1080), chief town of a separate military district, and Sig- 
nakh. (10,340), which are built m the spurs of the mam chain , while 
Akhaitsikh (18,270), on the upper Kui a and on the Kars plateau, is 
a busy centre for petty tiades The old city of Ahaikaiaki (3200) on. 
the same plateau is now a Russian fort Elizabethpol, Nukha, 
and Shusha (qq v ) are the principal towns m the province of 
Elizabethpol. Baku (q v }, the terminus of the Transcaucasian 
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railway, and in regular steamer communication with Mikhailovsk 
in the Transcaspian region, derives its importance from the naphtha 
wells which surround it. Shemakha (q.v.) (2S.S10), andSaliany 
(10,170), at the head of the delta of the Kura, and notable for its 
fisheries, are the only places of importance in the province of Baku. 
EPOVAH (q.v.) (12,450), capital of the province of Erivan, and the 
chief city of the Armenian plateau, is one of the oldest cities of the 
country, and, owing to its position, would he much more important 
than it is, hut for its climate. Etehmiadzin, or Yagarshapad (2910), 
is the real capital (the Rome) of Armenia, for its antiquities, mon- 
astery, library, and printing offices. Rakhitchevafi (5390) — the 
Raxuana of Ptolemy — is another centre of Armenia. The most 
populous town of the region, however, is Alexandropol (23,010) or 
Gumpi (q.v.), the chief Russian fortress of Transcaucasia, — the 
other towns of Erivan being Ani, or Oni, Rovobayazet at Lake 
Gokteha, and Ordubad (3600). The long-disputed Kap.s (q.v.), 
which has now 7340 inhabitants, is the chief town of the new 
Russian province of the same name, annexed in 1878. Kaghyzman 
(3700), on the upper Araxes, is but a eolleetion of clay houses sur- 
rounded by rich gardens; Ardahan (1270), on the upper Kura, and 
Olty (530) are the only other towns of Kars worthy of notice as 
administrative centres. (P. A. K.) 

TRANSIT CIRCLE, or Meridian Circle, an instru- 
ment for observing the time of a star’s passing the 
meridian, at the same time measuring its angular distance 
from the zenith. The idea of having an instrument 
(quadrant) fixed in the plane of the meridian occurred 
even to the ancient astronomers, and is mentioned by 
Ptolemy, but it was not carried into practice until Tycho 
Brahe constructed a large meridian quadrant. This instru- 
ment enabled the observer to determine simultaneously 
right ascension and declination, but it does not appear to 
have been much used for right ascension during the 17th 
century, the method of equal altitudes by portable quad- 
rants or distance measures with a sextant being preferred 
(see Observatory and Time). These methods were, how- 
ever, very inconvenient, which induced Roemer (q.v.) to 
invent the transit instrument about 1690. It consists of a 
horizontal axis in the direction east and west resting on 
firmly fixed supports, and having a telescope fixed at right 
angles to it, revolving freely in the plane of the meridian. 
At the same time Roemer invented the altitude and azimuth 
instrument for measuring vertical and horizontal angles, 
and in 1704 he combined a vertical circle with his transit 
instrument, so as to determine both coordinates at the 
same time. This latter idea was, however, not adopted 
elsetvhere, although the transit instrument soon came into 
universal use (the first one at Greenwich was mounted in 
1721), and the mural quadrant continued till the end of 
the century to be employed for determining declinations. 
The advantage of using a whole circle, as less liable to 
change its figure, and not requiring reversal in order to 
observe stars north of the zenith, was then again recog- 
nized by Ramsden (q.v.), who also improved the method 
of reading off angles by means of a micrometer microscope 
as described below. The making of circles was shortly 
afterwards taken up by Thoughtor (q.v.), who in 1806 
constructed the first modern transit circle for Mr Groom- 
bridge’s observatory at Blackheath, but he afterwards 
abandoned the idea, and designed the mural circle to take 
the place of the mural quadrant. In the United Kingdom 
the transit instrument and mural circle continued till the 
middle of the present century to be the principal instru- 
ments in observatories, the first transit circle constructed 
there being that at Greenwich (mounted in. 1850), but on 
the Continent the transit circle superseded them from the 
years 1818-19, when two circles by Repsold (q.v.) and by 
Reichenbach (q.v.) were mounted at Gottingen, and one 
by Reichenbach at Konigsberg. 1 The firm of Repsold 
was for a number of years eclipsed by that of Piator 
and Martins in Berlin, who furnished • the observatories of 

1 The most notable exception was the transit instrument and 

vertical circle of the Pulkova observatory, specially designed by the 

elder Struve for fundamental determinations. 


Copenhagen, Albany, Leyden, Leipsic, Berlin, Washington, 
and Dublin with first class instruments, but since the 
death of Martins the Repsolds have again taken the lead, 
and have of late years made transit circles for Strashurg, 
Bonn, Wilhelmshafen, Williamstown (Massachusetts), 
Madison (Wisconsin), Ac. The observatories of Harvard 
College (United States), Cambridge, and Dun Echt have 
large circles by Troughton and Simms, who also made the 
Greenwich circle from the design of Airy. 2 

We shall describe tbe principal features of a transit 
circle, referring for smaller transit instruments and altazi- 
muths to the article Surveying (vol. xxii. p. 719). 

In the earliest transit instrument the telescope was not placed 
in the middle of the axis, but much nearer to one end, in order to 
prevent the axis from bending under the weight of the telescope. 
It is now always placed in the centre of the axis. The latter 
consists of one piece of brass or gun-metal with carefully turned 
cylindrical pivots at each end. The centre of the axis is shaped 
like a cube, the sides of which form the basis of two cones which, 
end in cylindrical parts. The pivots rest on V-shaped bearings, 
either let into the massive stone or bi’iek piers which support the 
instrument or attached to metal frameworks holted on the tops of 
the piers. In order to relieve the pivots from the weight of the 
instrument, which would soon destroy their figure, the cylindrical 
part of each end of the axis is supported by a hook supplied with 
friction rollers, and suspended from a lever supported by the pier 
and counterbalanced so as to leave only about 10 pounds pressure 
on each bearing. Rear each, end of the axis is attached a circle or 
wheel (generally of 3 or 3J feet diameter) finely divided to 2' or 5' 
on a slip of silver let into the face of the circle near the circum- 
ference. The graduation is read off by means of microscopes, 
generally four for each circle at 90“ from each other, as by taking the 
mean of the four readings the eccentricity and to a great extent the 
accidental errors of graduation are eliminated. 3 In the earlier instru- 
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radial arms starting from near the bearings of the axis. This 
is preferable, as it allows of the temporary attachment of auxil- 
iary microscopes for the purpose of investigating the errors of 
graduation, of the circle, Tnifc the plan of the Repsolds and of 
Simms, to make the piers short and to let the microscopes and 
supports of the axis be carried by an iron framework, is better 
still, as no part of the circle is exposed to radiation from the pier, 
which may cause strain and thereby change the angular distance 
between various parts of the circle. Each microscope is furnished 
with a micrometer screw, which moves a frame carrying a cross, or 

3 This instrument differs in many particulars from others : the 
important principle of symmetry in all the parts (scrupulously 
followed in all others) is quite discarded ; there is only one circle ; 
and the instrument cannot be reversed. There is a similar instrument 
at the Cape observatory. 

3 On Reichenbach’s circles there were verniers instead of micro- 
scopes, and they were attached to an alidade circle, the immovability 
of which was tested by a level. 
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tetter two close parallel threads of spider’s web, with which the 
distance Gf a division line from the centre of the field can he 
measured) the drum of the screw being div ided to single seconds of 
arc (0" 1 bang estimated) while the numb a of revolutions are 
counted by a kind of comb m the field of new Tne penodie 
errors of the screw must be investigated and taken into account, 
and cutc must be taken that the microscopes aie placed and kept 
at such a distance from the circle that one revolution will cone- 
spond to 1', the excess or defect (error of run) being determined 
from time to time by measuring standard internals of 2' or 5' on 
the circle 

The telescope consists of two slightly conical tubes seiewed to the 
central cube ot the axis It is of gi eat importance that this connexion 
should be as firm and the tube as stiff as possible, 1 as the flexure 
of the tube will affect the decimations deduced from theobseivations 
The flexure m the horizontal position of the tube may he deter- 
mined by means of two collimator^ or telescopes placed horizon tally 
in the meridian, north and south of the tiansit encle, with then 
object glasses towards it. If these are pointed on one another 
(through holes in. the central cube of the telescope), so that the 
wire-crosses m their foci coincide, then the telescope, if pointed 
first to one and then to the other, will have de>eubed exactly 180°, 
and hy reading off the circle each time the amount of flexui e will 
he found M Loewy has constructed a veiy ingenious apparatus 2 
for determining the flexure in any zenith distance, but generally 
the observer ot standard stars emleavouis to eliminate the effect 
of flexure in one of the following wajs — either the tube is so 
arranged that eye piece and object-glass can be interchanged, 
whereby the mean of two observations of the same star m the two 
positions of the object-glass will be free from the effect of flexure, 
or a star is not only observed directly (m zenith distance Z), but 
also hy reflexion fiom a mercury trough (in zenith distance 180° - Z), 
as the mean result of the ZD of the direct and reflexion observa- 
tions, before and after reversing the instrument east and west, will 
only contain the terms of the flexure depending on &m2Z, sm4Z, &c 
In order to raise the instrument a reversing carnage is provided 
which runs on rails between the piers, and on which the axis with 
circles and telescope can he raised by a kind of screw-jack, wheeled 
out from between the piers, turned exactly 180 s , wheeled back, and 
gently lowered on its bearings 

The eye end of the telescope has m a plane through the foens 
a number of vertical and one or two horizontal wires (spider lines) 
The former are used for observing the tiansits of the stars, each 
wire furnishing a separate lesult ioi the tune of transit over the 
middle wue by adding or subtracting the known interval between 
the latter and the w ire in question The mteivals are determined 
by observing the time taken by a star of known declination to pass 
from one wne to the other, the pole star being best on account of 
its slow motion 3 The instrument is provided with a clamping 
apparatus, by which the observer, after hating befoiehand set to 
the approximate decimation of a star, can clamp the axis so that 
the telescope cannot be moved except very slowly by a handle 
pushing the end of a fine screw against the clamp arm, which at 
the other side is pressed by a strong spring By this slow motion 
the star is made to run along one of the horizontal wiies (or if there 
are two close ones, m the middle between them), after which the 
microscopes are read off. The field oi the wires can be illuminated 
at the observer’s pleasure ; the lamps are placed at some distance 
from the piers in order not to heat the instrument, and the light 
passes through holes m the piers and through the hollow axis to 
the cube, whence it is directed to the eye-end hy a system of 
prisms 4 

The time of the star’s transit over the middle wire is never 
exactly equal to the actual time of its meridian passage, as the 
plane in. which the telescope turns never absolutely coincides with 
the meridian Let the production of the west end of the axis 
meet the celestial sphere in a point of which the altitude above the 
honzon is b (the enor of inclination), and of -which the azimuth is 
90°-« (the azimuth being counted from south through west), while 
the optical axis of the telescope makes the angle 90° +c with the 
west end of the axis of the instrument, then the coneetion to the 

observed time of transit will he a 81 ~ ^ -f l c — ^ ~ - 5 ) -f c sec 8, 

cos S cos 5 3 

where <jb is the latitude of the station and 5 the decimation of the 
star (see Geodesy, vol. x p 166) This is called Tobias Mayer’s 
formula, and is very convenient if only a few observations have 
to be reduced Putting b sm <p -a cos <p=rL, we get Hansen’s for- 

i Reichenbach supplied his tubes with counterpoising leveis like those on the 
Dorpat refractor (see Telescope, fig 20). 

3 Comptes Renews, vol Ixxxvii p 24 

3 The transits aie either observed by “ eye and ear,” counting the second beats 
of the clock and comparing the distance of the star from the wue at the last beat 
before the tiansit ovei the wire with the distance at the flisfc beat aftei the 
transit, in this way estimating the tune of tiansit to 0*1, or the observer 
employs a “ chronograph," and by pressing an electnc key causes a mark to be 
made on a paper stretched over a unifoimly revolving diuna, on which the clock 
beats are at the same time also marked electrically 
< The idea of illuminating through the axis is due to Usshei, piofessor of 
astronomy in Dublin (d. 1790) 


mula, which gives the eonection = b sec <p + n (tan 8 - tan $) + c sec 5, 
which is moie convenient for a gieatei number of obseivations. 

The daily aberration is always deducted from c, as it is also 
multiplied by sec 8 (being 0" 31 cos cf > see 5). The above correc- 
tions are for upper culmination , below the pole 180° - 5 has to be 
substituted foi 8 The constant e is detei mined by pointing the 
instrument on one of the collimators, measuring the distance of its 
wire-cross from the centre wire of the tiansit circle by a veitical 
wire movable by a micrometei screw, reveising the instiument and 
repeating the operation, oi (without leversmg) by pointing the two 
collimators on one another and measuring the distance ot fust one 
and then the other wire cross fiom the centre wire The inclin- 
ation b is measured directly hy a level which can he suspended on 
the pivots Having thus found b and c, the observation of two stai s 
of known light ascension will furnish two equations from which 
the clock enor and the azimuth can be found For finding the 
azimuth it is most ad\ antageous to use two stars differing as nearly 
90° m declination as possible, such as a star near the pole and one 
near the equatoi, or better still (if the weather permits it) two 
successive meridian transits of a close encumpolai star (one above 
and one below the pole), as m this case errors m the assumed right 
ascension will not influence the result 

The interval of time between the culminations or m endian 
transits of two stars is their difference of right ascension, 24 
hours conespondmg to 360° oi 1 hour to 15° If once the absolute 
light ascensions of a number of standard stais are known, it is 
very simple by means of these to determine the B. A. of any 
number of stars The absolute BA. of a star is found hy ohsei vmg 
the interval of time between its culmination and that of the sun. 

If the inclination of the ecliptic (e) is known, and the decimation 
of the sun (8) is observed at the time of tiansit, we have sin a tan e 
=tan 8, which gives the K A of the sun, from which together 
with the observed interval of time conected for the rate of the 
clock, we get the R A. of the star Differentiation of the formula 
shows that observations near the equinoxes are most advantageous, 
and that errors m the assumed e and the obseived 8 will have no 
influence if the Aa is observed at two epochs when the sun’s R A. 
is A and 180 - A or as near thereto as possible A great number 
of observations of this kind will furnish materials for a standard 
catalogue , but the right ascensions of many important catalogues 
have been found by making use of the R A ’a of a previous cata- 
logue to determine the clock enor and thus to improve the indi- 
vidual adopted R.A *s of the former catalogue 

In ordei to determine absolute decimations or polai distances, it 
is first necessaiy to determine the co-latitude (or distance of the pole 
from the zenith) by observing the upper and lowei culmination 
of a number of circumpolar stars The diffeience between the 
circle reading after observing a stai and the reading conespondmg 
to the zenith is the zenith distance of the star, and this plus the 
co-latitude is the noith polar distance or 90° - 8 In ordei to 
determine the zenith point of the circle, the telescope is directed 
vertically downwards and a basin of mercury is placed under it, 
forming an absolutely horizontal minor Looking through the 
telescope the observer sees the horizontal wire and a reflected 
image of the same, and if the telescope is moved so as to make 
these coincide, its optical axis will he perpendiculai to the plane of 
the horizon, and the circle leading will be 180° + zenith point In 
observations of stars refraction has to be taken into account as well 
as the errors of graduation and flexure, and, if the bisection of the 
star on the honzontal wire w r as not made in the centre of the field, 
allowance must be made for cuivature (oi the deviation of the 
star’s path from a great circle) and for the inclination of the hoi i- 
zontal wire to the horizon. The amount of this inclination is found 
by taking lepeated observations of the zenith distance of a star 
dunng the one tiansit, the pole star being most suitable owing to 
its slow motion 

Lite) atnre —The methods of investigating the errors of a tiansit cncle and 
collecting the lesnlts of ohsei rations for them aie given m Bninnow's and 
Chauvenet’s manuals (see Time) Foi detailed descriptions of modem tiansit 
cucles, see particulai iy Annalen dei Stemvmrte m Leyden (vol i ), the Washington 
Observations foi 1865, and the Publications of the Washburn obsei vatoi y (v ol ii ) 

The Greenwich circle is descubed in an appendix to the Greenwich Ohsei nations 
foi 1852 ( J L E D ) 

TRANSMIGRATION See Metempsychosis 
TRANSPORTATION See Prison Discipline 
TRANS UBSTANTIATION See Eucharist. 

TRANSYAAL, or South African Republic, a country See vol z. 
in South Africa, northernmost of the European states, Plate II 
lying between 22° 15' and 28° S lat , and 25° and 32° 10' 

E long , is bounded N and N "W by the Limpopo, separat- 
ing it from the Makalaka and Bamangwato countries , W. 
partly by the Marico and the Hart, partly by an irregular 
lme between these streams, separating it from the new 
British protectorate of Beehuanaland , S by the Vaal and 
the Buffalo, separating it from the Orange Free State and 
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Natal , E by tlie Libomba Mountains, separating it from 
Zululand and tbe Portuguese East African possessions 1 
Transvaal thus forms a compact inland territory nearly as 
broad as long, not more than 45 or 50 miles fiom tbe 
Indian Ocean at Delagoa Bay, but otherwise lying com- 
pletely within the outer inn of the vast South African 
tableland A line drawn from the south-west extremity, 
where it touches Griqualand West, north-eastwards to the 
Limpopo-Shasha confluence, gives an extreme length of 500 
miles, the distance fiom the same confluence southwards to 
the Natal frontier being 425, and the greatest length east 
and west between the Zulu and Beehuana frontiers about 
400 miles. In the absence of aceui ate surveys, the total area 
has been variously estimated at from 110,000 to 120,000 
square miles, with a population (including aborigines) 
roughly calculated at from 750,000 to 800,000 

Physical Features — Physically Tiansvaal forms a well- 
marked section of the great South African plateau, an 
elevated shallow basin with a mean altitude of over 3000 
feet, whose conformation has been compared to that of a 
saucer On tbe south and east this basin is separated 
from the coast by a lofty inner and less elevated outer 
rim, the former from 6000 to 10,000, the latter about 
2000 feet lugb, sweeping round m curves concentric with 
that of the seaboard, from Gape Colony through Natal and 
the east side of Transvaal northwards to the equatorial 
regions The inner rim, whose various sections m the 
extreme south are known as the Roggeveld, Nieuweveld, 
and Quathlamba ranges, takes in Natal and Transvaal 
the general name of the Drakenberg Mountains Erom 
the Natal frontier to the Lipalule (Olifanfc) tributary of 
the Limpopo, the Drakenberg maintains the aspect of a 
more or less continuous range 5000 to 7000 feet high, 
culminating mthe Mauchberg (8725), the highest point m 
Transvaal A little to the east is the Spitskop (5637), and 
further south the Klipstad (6020) and Holnek (5600) 
This section, whose several ridges are known as the Verza- 
melberg, Randberg, Slangapiesberg, and Komatiberg, falls 
everywhere precipitously eastwards towards the Libomba 
range, or outer rim of the plateau, which maintains a mean 
elevation of 2000 feet along the eastern border of Trans- 
vaal Beyond the Lipalule, the Drakenberg loses the 
character of a welL-defmed mountain system, broadening 
out into uplands moderately elevated above the surround- 
ing plateau, and breaking into ridges, such as the Murchi- 
son and Zoutpansberg ranges, which run east and west 
between the Lipalule and Limpopo The whole system 
slopes gently westwards to the central tableland, which is 
itself intersected by several broken ranges, such as the 
Maquassieberg, Gat Rand, Wit water Rand, and Magalies- 
berg m the south, the Dwarsberg, Mankele, Hanglip, 
Waterbeig, and Blauberg m the north, all mostly trending 
in the direction from east to west But few of these 
ridges rise much above 4000 feet, and, as the plateau has 
a mean altitude of considerably over 3000 feet, they 
detract little from the aspect of a vast level or slightly 
rolling upland plain, almost everywhere presented by 
Transvaal west of the Drakenberg orographic system. 

The numerous fossil remains of aquatic life, together 
with extensive sandy tracts and the presence m several 
places of water-worn shingle, give to the central tableland 
the appearance of an upheaved lacustrine basin, whose 
waters escaped at one time through the Limpopo to the 
Indian Ocean, at another through the Yaal to the Orange 
river, and thence to the Atlantic The Yaal and Limpopo 
are still the two great fissures m the plateau, which carry 
off most of the surface waters to the surrounding marine 

1 The boundaries of Transvaal, long a subject of dispute -with. Great 
Britain and the other conterminous states, were at last precisely 
defined by the convention of February 27, 1884. 
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basins Tlie water-parting between these two river systems 
lies, not in. the Drakenberg, itself pierced by the Lipalule 
and several of its affluents, but m tbe Witwater Rand 
towards the south-west of the state From this point the 
Limpopo, or Crocodile, sweeps round first to the west, then 
to the north-east, describing a semicircle of about 1000 
miles to the Limvuba (Pafuri) confluence, wheie it leaves 
Transvaal, flowing thence for nearly 340 miles through 
Portuguese territory south-east to the Indian Ocean. 
Captain G. A. Chaddock has shown (1884) that it is 
navigable for steamers to this confluence, above which 
it is obstructed by the Tolo Azime and other rapids. 
Throughout its whole course it receives numerous affluents 
on both sides, such as the Shasha and Nuanetsi from the 
noith, the Marico, Nyl, Limvuba, Lipalule, and others 
from Transvaal, of which region it drams fully 95,000 
square miles With the exception of a few tracts watered 
by the headstreams of the Buffalo (Tugela), Mvolozi, TJsutu, 
and Umcomati (King George), flowing m independent 
channels eastwards to the Indian Ocean, all the rest of 
Transvaal is drained by the Yaal westwards to the Orange 
and Atlantic. The Yaal has its easternmost sources in the 
Wakkerstioom district on the west slope of the Draken- 
berg, whence it flows for about 450 miles, partly within, 
but mainly along, the southern frontier of Transvaal, of 
which, with the Hart and other tributaues on its right 
bank, it drains about 20,000 square miles altogether. 
Besides these perennial streams, there are numerous shallow 
lagoons or saltpans scattered over the western and northern 
districts, as well as thermal and mineral waters, such as 
the Warmbad m the Nyl valley But the only lake pro- 
perly so called is Lake Chnssie, a sheet of water nearly 
40 miles round, and m parts very deep, which lies on the 
west side of the Drakenberg, 5755 feet above sea-level. 

Qlvmate — Although lying oil the boidei of and paitly within 
the tiopics, Tiansvaal, thanks to its great elevation above the sea, 
and to the absence of extensive xnaishy tracts, enjoys on the whole 
a healthy mvigoiating climate, well suited to the European consti- 
tution Owing to the dryness of the air, due to the proximity of 
the Kalahari desert, the western and central districts are specially 
favourable to persons suffering from consumption and other chest 
complaints But some of the low-lying moist tracts along the 
Limpopo and other river valleys, close to or within tlie torrid 2 one, 
aie extremely insalubrious, fevei of the general African type being 
heie endemic, and its prevalence usually marked by the presence 
of the destructive tsetse fly. The route from Delagoa Bay to the 
interior also tiaveises a fevei -stucken coast distnct between the 
sea and the Libomba escarpment, dangeious especially m the rainy 
summer season The rams generally begin about October, some- 
times a little before or after, and last intermittently till April But 
tbe lamfall is very unequally distributed, most of tbe moisture-bear- 
ing clouds from the Indian Ocean being airested by tbe great barrier 
of tbe Diakenbeig, or counteracted by tbe dry west winds from the 
Kalahari desert Thus, while theie is abundance of lam m the 
east, the country gradually becomes dner as it approaches Bechuana- 
land During the dry winter season (April to September) keen 
fiosty winds blow fiom the south, sweeping fieely over tlie central 
plains and cairymg the moisture to he precipitated as snow along 
the eastern highlands Nevertheless, according to the careful 
meteorological observations made by Mr Lys at Pi etoria between 
1877 and 1880, the mean annual temperatme is considerably over 
68° F , falling to about 40° in June and rising to 90° and occasion- 
ally even 95° m Januaiy The rainfall m the same central district 
seldom reaches 30 inches, which is probably a fair aveiage for the 
whole of Transvaal, falling to 12 towards the western and rising to 
60 on the eastern frontier 

Mineral Resources — Transvaal yields to no other African region 
m the abundance of its mineral resources, while it is altogether un- 
rivalled in their extraordinary variety These include, besides the 
piecious metals and diamonds, iron, copper, lead, cobalt, sulphur, 
saltpetre, and coal, this last with gold, copper, and iron being 
robably the most abundant and widely distributed Gold, largely 
iffased throughout the Drakenberg and m the noithern Zoutpans- 
beig and "Waterberg districts and m the Eustenbuig and Marico 
districts m the exti erne west, as well as m the highlands between 
Transvaal and the Zambesi, has hitherto been worked chiefly in 
the rich atuiferous legion of Lydenburg about Mount Mauchberg 
and Mount Spitskop m the central parts ot tlie Drakenberg range, 
and farther south m the Johannesburg and Lower Kaap (Sheba) 
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dibtnct Middelhurg The Lvdcnburg deports, discovered in i the northern region between that uvei and the Limpopo is still 
1878, lie at an elevation of 4500 to 59u0 feet 40 mile* south of the to a large extent occupied by unreduced or unbroken Lasuto 


Lipaiule liver and 123 north-wed of Loren?o Marques on Delagoa 
Bay, the chief durgmgs Lerno; at Pilgmn’s Rest and Mac Mac close 
to the Spitakop ''In the fllnidelbuig district the chief ccntics of 
mining operations are the recently founded towns of Barbu ton and j 
Johannesburg In some jeau the Ijdenburg, Marabastad, and { 
other diggings have jointly yielded over £500,000, obtained In 
va.-hing'and without anv quartz-elUfalung Iron oics are also 
widely distiibuteil, and the Yzeibcig (‘Iron Mountain ”j neai 
MaraLaatud (24' rf , 30'" E j consists of an enormous mass of nch 
iron ore, winch the native-, have vvoikcd for ages Diamonds are 
chiefly confined to the Bloemhoff distuct on the Yaal above the 
great diamantifcious region ot Knnbeiley m Gnqnaland West 
Goal abounds m the south-eastern divfcncts (IVakker-tioom, 
Utrecht), and aLo farther north m Middelhurg (Nazareth) and 
Lydenburg In some places seams 7 oi S feet thick lie so near 
the surface that they axe quarried and the coal carted away by the 
natives The prevailing iormations where this gt eat mineral w ealth 
I 3 embedded arc quartz, porplijry, gramteo, clay slates, gieenstone, 
Lower Devonian strata, conglomerates, and limestones 
Fima —In Transvaal, as in mo&t of tho continent, an herbaceous 
floia prevails laigely over forest gi earths, which aie hcie confined 
chiefly to the dtep kloofs (gorges) of the mountain ranges, and to 
the courses of the largei streams Bush, including mimosas, thorn 
thickets, and eieepeu, covers extensive txaets on the northern and 
southern plains, and the Wakkcrstroom and Utrecht districts to- 
ward-* Natal are well wooded But elsewheie the characteristic 
features are grasslands, downs, hill slopes, flats, and even many 
parts, of the higher uplands being cov ei ed with savannahs geneially 
affording good pasturage and foddei for cattle In the woodlands 
the prevailing species are three vaueties of yellow wood (Pudo- 
tarpus), often growing to an enormous size, the Cape beech (fl/jq- 
sme), several varieties of the wild pear (tfimw) and of stinkwood 
(Oreudaphne), irony. ood, and ebony The Boers and other settlers 
have hitherto occupied themselves chiefly with stock-breeding 
(sheep, cattle, and horses), hut there can be no doubt that much of 
the country is eminently suited for the cultivation of cereals, yield- 
ing two annual crops and producing some of the finest wheat m the 
world Tobacco, the vine, and most European fiuits and vegetables 
also thine well, while semi-tropical products, such as cotton, sugar, 
and cotiee, might be raised m the warmer n 01 them districts 

Fauna — By tlie eaily settleis Tiansvaal was described as the 
paradise of hunters,”' 1 abounding in tlie characteristic laige 
animals, such as the lion, leopard, ilimoeeros, elephant, guatle, 
zebra, quagga, several varieties of antelope, and the ostneh, winch 
roam over the continent fiom Soudan to tlie Cape AIL these 
animals still exist, but m greatly reduced numbers, being now 
laigely replaced by tlie domestic animals — cattle, sheep, and lioiscs 
— introduced b> the white settleis All the large nvers aie in- 
habited by the hippopotamus and crocodile, the latter giving an 
alternative name to the Limpopo , the buftalo, gnu, eland, spring- 
bok, wildbesste, baboon, and several othei membeis of the ape 
family are also frequently met with The country is occasionally 
swept by destructiv e flights of locusts, but the greatest enemy of 
the stock-breeder is the tsetse fly, which infests the coastlands and 
many of the riverine tracts, hut shows a tendency to disappear 
with the laige game, leti eating with the advance of the plough 
A tsetse belt 40 miles wide along the whole course of the Limpopo 
still bars the spread of European settlements beyond Tiansvaal in 
the direction of the Zambesi 

Inhabitants — Of the population not more than 50,000 are whites, 
mostly Boers (descendants of the eaily Dutch, Trench, and German 
immigrants to the Cape), with a laige and increasing percentage of 
British settlers, attracted m recent years especially to the Lyden- I 
burg and other mining districts All the rest are natives, belong- j 
ing mainly to the Basuto and Bechuana branches of the Bantu 
family, anti consequently allied m speech and to a large extent m 
physique to their Zulu-Kaffre neighbours A considerable numbei 
of these natives have abandoned the tribal state and taken service, 
either freely or by compulsion, with the whites as farm, labourers m 
the rural districts, and as domestic servants m the towns, and are 
now also largely employed m mining operations The great hulk 
of the rest, who retain their national usages and recognize the 
authority of more or less independent tribal chiefs, aie concentrated 
in the northern and eastern provinces of Zoutpausbeig (364,000), 
"Water!) erg (174,000), and Lydenburg (123,000) There are also 
about 40,000 m Bloemhoff (extreme south-west), and the same 
number in the western provinces of Rustenbuig and Manco, but 
only a few scattered groups in. all the rest of the countiy These 
western and south-western tribes (Barolongs, Batlapius, Bakwenas, 
Bakhatlas, &c ) are all Beohuanas , the othei s mainly Sfakatis, as 
the Basutos are heie collectively called It may he stated in a 
general way that the whole countiy south of the Lipaiule is now 
free of native claims and open to European, colonization, while 
1 On tlie loute "between the Change and YaaL (1635-37) the “ roor-trehKers " 
are said to have tailed as many as 200 lions 


communities , , . 

Natiual and Political Divisions — Transvaal has been divided 
into time moie 01 leas distinct natuial legions, determined chiefly 
by the lelief of the land, and its climatic and economic conditions 
These are— (1) tlie Hooye xslcl , oi uplands, comprising the southern 
district-* drained by the Yaal and the Diakenbeig highlands as far 
north as the Lipaiule, about 35,000 squaie miles altogetbei, with, 
an altitude ranging fiom 4000 to 7000 feet, (2) tlie JSanLen icld, 
or tenace lands, compnsmg the low eastern zone between the 
Drakenberg and Libomba langes, falling in many places down to a 
level of 2000 feet, with an aiea of 15,000 to 20,000 squaie miles, 
(3) the Bosch zcld, 01 bush country, comprising all the lest of the 
land, with an altitude of 3000 to 4000 feet and an aiea of 60,000 
squaie mile-* For administrative purposes the countiy is again, 
divided into thuteen pi evinces — Zoutpansbeig and Wateibeig in 
the north, Ljdcnbuig, Middelhurg (tormetly Nazai eth), Pietona, 
Rustenbuig, and Maueo m the centre, Utiecht, Londiua, "Wak- 
kerstioom, Heidelberg, Potclicfstioom, and Bloemhoff in the south 
In the southern part of Lydenbiug lies the somewhat detached 
distuct of Hew Scotland, comprising some 500,000 acies selected 
by the late Hr M'Coikmdale as a Scotch pastoial and agricultural 
settlement It i*> a healthy prosperous countiy, lying on the slopes 
Of the Diakenbeig, within 310 miles of Duiban, Natal But the 
most thickly settled province is Potckefstioom, a feitile tiact, 
3500 to 5000 feet high, abundantly vvateied by the M 001 , Schoen, 
and other streams flowing to the Yaal, and well suited for tillage 
and pasttmge Its capital of like name (denved from elements m 
those of Potgieter, Solieif, and Stockenstioom, thiee popular Boer 
leadeis dunng the eaily migrations) is the most settled and one of 
the laigest towns m Tiansvaal Tlie only other places deseivmg 
the name of town are Pretona, capital ot the piovmce of like name 
ami of the state, occupying a somewhat cential position 100 miles 
north-east of Potehefstroom, 980 fiom Cape Town, 820 fiom Poit 
Elizabeth, and 400 from Duiban , Barberton, in the Lower Yaap 
mining distuct, 150 miles by road from Delagoa Bay, only three 
years old, but alieady by fai the largest place in. the state, with a 
population (1887) of 15,000, and Johannesburg, centre of the gold- 
fields of the same name, 30 miles south-east of Pretona, anil 72 
cast of Potehefstioom, founded m 1886, but alieady laiger than 
Pretona, with a population of ovei 4000 

Ach/imist) ation and Statistics — Tiansvaal enjoys representative 
institutions, with a volksiaad 01 pailiament of forty-foui members 
elected for four jeais, one-halt retiring every two jeais, the 
executive being entrusted to a pi evident elected foi five years by 
tlie whole body of electois, assisted by a council of four, the ex- 
officio vice-president and the state secietaiy, with two others 
appointed by the volksraad The revenue, derived chiefly from 
land sales, quit rents, stamps, hut-tax, and customs, "balanced the 
expendituie in 1SS5, and exceeded it by £15,000 111 1886, the re- 
spective sums being £260,000 anil £245,000 In 1884 the public 
debt was £396,000, the exports (gold, ivory, corn, wool, hides, cattle, 
ostneh feathers, Ac) about £600,000, and the imports probably 
over £1,000,000 The long-projected railway, intended to afford 
an outlet to the coast at Delagoa Bay, was completed in 1887 fiom 
Loienzo Maiques, tlie sears at cl terminus, to the Tiansvaal fiontiei, 
a distance of 50 miles Transvaal is in telegraphic communication 
with the Cape and the rest of the vvoild tluough the Orange Free 
State 

Histaiy — The histone life of Transvaal begins with the “Great 
Tiek,” 01 geneial exodus of the Cape Colony Boeis, wlio, being dis- 
satisfied, especially w ltb the liberal policy of the Butisli Government 
tow aids the natives, removed northwaids mlaige numbers between 
the yeais 1833 and 1837 By 1836 some thousands had already 
ciossed the Yaal, that is, had 1 each ed the ct Trans- Yaal” countiy, 
which at that fume was mostly under the sway of the powerful 
refugee Zulu chief Lloselekatze, whose principal kiaal was at 
Mosega m the present Maueo district on the west frontier To 
avenge the massacre of some emigiant bands, the Boers under 
Maritz and Potgieter attacked and utteily defeated Moselekatze at 
this place in 1837 Next year the Zulu chief v\ ithdi evv beyond the 
Limpopo, wheie he founded the piesent Matebele state between 
that river and the Zambesi, thus leaving the region between the 
Yaal and Limpopo vn trial ly in the hands of the Ti ekkers But 
then position was rendered insecure on the east side by the military 
despotism of the fierce Zulu chief Pmgaan, who, aftei the muider 
of his bi other Chaka, had asseited his authonty over the whole 
of Zululand and most of the piesent Natal. The situation was 
rendered almost desperate by the complete rout and wholesale 
massacie (1838) of the right division of the emigrant Boers, who 
had ventured to cross the Buffalo under Pieter Relief) and who 
weie defeated by Dmgaan, first at TJmlcongloof (“Aceldama”), then 
at Weened (“Weeping”), and again soon after under Uys, Mautz, 
and Potgietei, when as many as 800 fell before the irresistible 
onslaught of the disciplined. Zulu vvarnois At this critical 
juncture the Ti ekkers were saved fiom utter extermination by 
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Aiidries Pretorms of Graaff Remet, by v.hom Dingaan met with a 
first check befoie the close of 1SSS, followed in Januaiy 1840 by 
a still more crushing defeat Dingaati having been soon aftei 
murdered, the iuendly Panda was set up m his place, and hiatal 
proclaimed a Boer lepublie But the British occupation of that 
temtoiy in 1843 induced the Boers to letue in two hands across 
the Drakenberg, the southern division settling m the piesent 
Oiange Fiee State, the northern again passing into Transvaal 
But, owing to internal dissensions, and the perpetual bickeinigt. of 
the two most prominent personalities, Pietonus and Potgieter, all 
attempts at establishing an oigamzed system of government through- 
out Transvaal ended m failure, till Pretonus induced the Biitish 
Government to sign the Sand Rivei convention (Januaiy 17, 1852), 
which vntually established the political independence of that 
legion The death both of Pietonus and Potgieter m 1853 pre- 
paied the way for a period of internal peace under Pietonus ’s eldest 
son Marthmus Weasels Pietonus, fiiot president of the “Dutch 
African Republic, ” whose title was afterwards altered (1858) to 
that of the “ South Afncan Republic ” But a fatal element of 
weakness lay m the pei sis tent lefusal of the Boeis to treat the 
natives on a footing of equality, or even with common justice The 
murder of Hermann Potgieter and family (1854), avenged by 
Pietonus at Makapan’s Cave, was followed (1856) by the “ Appi entice 
Law,” establishing a system of disguised slaveiy, which was fuither 
strengthened by the sanction (1858) of the Groiicl i let, oi “Pun da- 
mental Law/’ declaring that the “people will admit of no equality 
of persons of coloui with the white inhabitants eithei in state or 
church ” Owing to this policy opposition was constantly shown 
both to the English tradeis, disposed to deal fauly with all, and 
to the missionaries, preachers of universal equality, as illustrated 
by the plunder of Livingstone’s house by the commando sent 
against the native chief Secbeh m 1852 A biief chronicle must 
here suffice of subsequent events down to the present time — 

1S57. Invasion of the Orange Pree State by Pietonus, dispute 
settled without bloodshed by the treaty of June 1 
1859 Pietonus elected pieaident of the Pree State, fails to effect 
the union of the two states, 

1863 Return of Pietonus, dunng whose absence affaus had fallen 
into confusion , continued Lobbies with the natives , quarrels 
■with the Batlapms, Barolongs, and Gnquas m the west, m 
the east with Ketchyvayo, king of Zululaud, about the 
Boers’ right to the Wakkeistroom and Utiecht districts 

1867. Discovery of diamonds, and Mauch’s announcement of gold- 
fields m the mtenoi 

1868, Pretonus’s pioelamation extending the boundaries of the 
state west to Lake Ngami, east to Delagoa Bay, whence 
disputes and negotiations with England and Portugal, 
Delagoa Bay being ultimately awarded (July 1875) to 
Portugal by the Piench president, Maishal MacMahon, to 
whose decision the matter had been leferied 

1871. Boundary disputes towaids the south-west settled by the 
award of Lieutenant-Governor Keate of Natal, leading to 
the resignation of Pietonus and appointment of President 
Burgers 

1875. The Ruudamental Law forces Burgers to measures leading to 
the wai with Sikokum, chief of the Bapedi, south of the 
Olifant river, who claimed laige pait of Lydenbnrg and even 
of Pietona, Buigers’s visit to Europe in. connexion with the 
Delagoa Railway scheme , on his return he finds everything 
m the greatest confusion, Boers dispmted by lepeated 
level ses in the Sikokum war, an empty treasuiy, broken 
credit , the state practically bankrupt and exposed to im- 
minent dangei of invasion by Bapedis and .Zulus Hence 
1876-77 Intervention of England, and Sn Theopbilus Sliepstone’s 
proclamation (Apiil 12, 1877) annexing Transvaal, followed 
by the appointment of Sir "W. Owen Lanyon as Bntish 
administrator 

1880-81 Revolt of the discontented Boeis, who, being successful 
m a few contests with Bntish troops, induced the British 
Government to restore the republic under the “suzerainty” 
of the queen, by the treaty of peace of Maich 21, 1881, a 
Bntish resident being appointed, with the functions of a 
consul-general 

1883 S J. Paul Kruger elected president 

1884. Convention of London (February 27, ratified by the volks- 
laad, August 8) recognizing the state as the South Afncan 
Republic, and considerably restricting the British suzerainty 
1885 Pioelamation (March 23) of the British protectorate over 
Bechuanaland, theieby arresting the westward advance of 
the Boers into the Bamangwato, Bakwena, Bangwaketsi, 
and Barolong territories, ana keeping open the great trade 
route from Cape Colony through Hopetown and Shoshong 
to the Zambesi 

1886. Fresh discoveries of rich auriferous deposits especially in the 
Middelburg piovmce, followed by a great influx of English- 
speaking populations, threatening to swamp the Boer 
element. 


18S6 Projected South African confederation, opposed by Kruger, 
but suppoi ted by the Oiange State, Cape Colony, and a 
majority of the Tiansraal Boers Connected with tins 
scheme is the proposal of a uniform tariff and the immediate 
construction of a tlnough railway fiom Cape Town to 
Delagoa Bay (A H K ) 

TRANSVERSE FLUTE, The,— or German Flute, as 
it was foimeily designated m Great Britain, — may be de- 
scribed as a musical instrument m which a column of air is 


set m vibration by legular pulsations derived from a cun ent 
of au directed by the lips of the executant against the side 
of an orifice seivmg as an embouchure, pierced laterally in 
the substance of the pipe and towards its uppei extremity 
This mode of blowing appears to be of very ancient origin 
the Hindus, Chinese, and Japanese claim to have used it 
from time immemorial , m Europe the high antiquity of a 
lateral embouchure is generally admitted, although it does 
not really lest, so far as our present knowledge goes, on 
any conclusive evidence 1 


The oblique flute of the Greeks was of Egyptian ongm, 
and it is therefore safest to suppose it to have been like 
the instrument frequently figured on the monuments of 
ancient Egypt> which, held obliquely, was blown through 
the orifice itself of the pipe at its upper extremity The 
same mstiument (called “nay”) is still used m Moham- 
medan countries The flute is often mentioned m medisev al 
poetry, bub no details of its construction are given. It 
was the custom, moreover, to designate various instru- 
ments by this name The oldest representation we know 
of the transverse flute is found m the 11th-century fiescos 
of the cathedral of St Sophia at Kieff Eustache Des- 
ehamps, a Fiench poet of the 14th centuiy, m one of his 
ballads, makes mention of the “ flute traversaine, ” and we 
are justified m supposing that he refers to the transverse 
flute It had certainly acquired some vogue in the 1 5th. 
century, being figured m an engraving in. Sebastian Vird- 
ung’s celebrated woik, 2 where it is called “ Zwerchpfeiff/’ 
and, with the drums, it already constituted the principal ele- 
ment of the military music. Agricola 3 alludes to it as the 
“ Querchpfeiff ” or “Schweizerpfeiff,” the latter designa- 
tion dating, it is said, from the battle of Marignan (1515), 
when the Swiss troops used it for the first time in war. 

From Agncola onwards transverse flutes founed a complete family, 
said to comprise the diseant, the alto and tenoi, and the bass, — 

) respectively There is evidently 

~ xlL-L"— T7.izrz:~ an erioi m the indications of 

* ~ .. „ '' - j.' : pitch heie given, for the mstm- 

ifi: merits must m fact have produced 

sounds an octave highei than those noted Pisetouus, 4 
who m a special note warns Ins leaders against inaccuracies of this 
kind which vveie then, frequent, designates the transveise flute as 
“tiaveisa Querpfeiff” and “Queiflot,” and notifies the bass m 
the tenoi - _ z and the — ) — asvanetiesthen 

, and alto , diseant Jg pgz m use A flute 


in use 

conceit at that 

time included two discants, four altos oi tenors, and two basses 
The same authoi distinguishes between the “ Tiaversa ” and the 
“Scliweizeipfeiff” (winch he also calls “ FeldpfeifF,” i e , nnli- 
taiy flute), although the construction was the same There were 
° ~~~ respectively, they were em- 


i and ployed exclusively with the 

tv ts military drum 5 


1 The Louvre has two ancient statues (from the Villa Borghese) 
lepiesentmg satyis playing upon transveise flutes. Unfortunately 
these marbles have been restored, especially in the details affecting 
oui present subject, and are therefore examples of no value to us 
Another statue representing a flute-player occurs m the British 
Museum The instrument has been, supposed to be a tiansveise flute, 
but erroneously, foi the insufflation of Lie lateial tube against which 
the instrumentalist presses his lips, could not, without the intervention 
of a reed, excite the vibratory movement of the column of air 

2 Mus%ca getutscht und auszgezogen, Basel, 1511, 

s Musica Instrumentalist Wittenbeig, 1529 

4 Organogragphia, Wolfehbuttel, 1618 

B It is from the word Pfeiff that the French Fifre and the English 
Fife, stall applied to the military flutes m present use, are evidently 
derived 
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TRANSVERSE FLUTE 


Mcrsenrte’s 1 account of the transverse flute, then designated 
“flute d’allemand 5 ' or “flute allemanue” m France, is obscuie 
enough , bat the tablatures and an “Air dc Cour ” for fom flutes m 
his work learl^us to believe that there were then infuse m France 
the sopra- ~ Q ~ the tenor zJ) — end the hass cj) ~ . . L_ 
no flute > or alto ftfo z" flute descend- . .. — cJ — 

in ~~ flute m mg to 

The Museum of the Conservatone V3 Eojal of Brussels pos- 
<. e =ses specimens of all varieties hitherto mentioned except the last 
All of them are laterally pierced with sixjinger holes, 2 they have 
a cylindrical bore, and are fashioned out of a single 
puce of wood Their compass consists of two 
octaves and a faith The successive opening of the 
lateral holes gives rise to a scries of fundamental 
notes forming the first octave By a strongei pres- 
sure of the breath these notes are repioduced m the 
next octave higher, and the extent of compass of 
the instrument is completed m the higher region 
by the production of other haunonies 3 
“ The largest bass flute m the Brussels museum is m 
rv — at the French normal pitch A 435 double 
,i /•- 2 QZ vibrations per second It measures 0 95 

m from the centie of the blow orifice to 

the lower extremity of the tube The disposition 


I 


of the lateral holes is such that it is impossible to 
cover them with the fingers if the flute is held in r 
the ordinary way. The instrument must be placed 1 
against the'mouth. m an almost vertical direction, E 
inclining the extremity of the tube either to the \ 
right or the left This inconvenient position makes , 
it necessary that the instrument should be divided j, 
into two parts, enabling the playei to turn the 
head joint that the embouchure may he most eom- 
modionsly appioached by the lips, which is not at 
all easy. The first and fourth of the six lateral 
holes are double, but those holes are stopped up 
with wax which have become useless through the 
player’s habit of using the fingers of the right or 
left hand to cover the higher three holes The 
bass flute shown m fig 1 is the facsimile of an 
instrument in the Museo Oivico of Yerona The 
original, unfortunately no longer fit for use, is 
nevertheless sufficiently well preserved to allow of 
all its proportionate measurements being given 
The lowest note, Ej?, is obtained with a remark- 
able amplitude of sound, thus upsetting a very 
prevalent opinion that it is impossible to produce 
by lateral insufflation sounds which go a little Fig 1 - 

lower than the ordinary limit don awards of the modern orchestral 
flute 4 

The bass flute cited by Mersenne should not differ much from 
that of the Museo Cmco at Yerona. We suppose it to have been in 
, and that it was furnished with an open key like that 


> — which was applied to the recorders {flutes dances) of the 
epoch, the function of the key being to augment 


by another note the compass of the instrument m the lower part 
Following Quanta, 5 it was m France and about the middle of the 
17th century that the first modifications were introduced in the 
manufacture of the flute. The improvements at tins period con- 
sisted of the abandonment of the cylindrical bore m favour of a 
conical one, with the wide pait in the head of the mstiument At 
the same tame the flute was made of three separate pieces called 
head, body, and foot, which were ultimately further subdivided 
The body or middle joint was divided into two pieces, so that the 
instrument could he tuned to the different pitches then in use 
by a replacement with. longer or shorter pieces It was probably 
about 1677, when Lully introduced the German flute into the opera, 
that recourse was had for the first time to keys, and that the key 
of D$ was applied to the lower part of the instrument 5 The en- 
graving of B. Picart, dated 1707, which ornaments the work of 
the French flautist Hotteterre-le-Romain, 7 icpiesents the flute 
as having reached the stage of improvement of which we have 
just spoken, but the body was still formed of one piece only In 
1726 Quantz, 8 finding himself m Pans, had a second key applied to 


1 Harmonic Univer sells, Paris, 1536 

2 It is usual to Indicate the tonality of flutes by the note produced when the 
six lateral holes are covered by the Angers This custom, is objectionable, because 
jtis the disposition of the Angers which is made use of to sound D The prac- 
tice has for its result that the tonality is always a note lower than the signature 
used Thus the Ante in D Is really in C , that m F in EU, &c 

3 Victor MahiUon, Hints on the Fingering of the Boehm Flute, London, 1884 

* Tdtia, Rapport snr la Fabrication des Instruments de M-usigue a VExposition 
Umversellt de Farts, en 1865 

5 Yer such etner Anwetsung die Flote t> aaerstere zu spielen , Beihn, 1752 

6 Unless where the contrary is stated, we have always in. view, in describing 

me successive improvements of the flute, the treble flute in I>, which is considered 
t0 of the 7 Frmcipes de la Piter Traversiet e 

o Herrn Johann Joachim Qnantzius Lehenslauf, von Ihm selhst entworfen,” 
m the fftstorisih-Kritische Beitrage zur Aitfnahme der Must*. by Marpurg, 
Berlin, 1754. Quantz was professor of the flute to Frederick the Great 


the flute, plaeed nearly at the same height as the first, that of the 
• {} — , intended to diffeientiate the Dji and the Ep This 

A tv — - i— innovation was generally well received m Germany, but 
does not appear to have met w ltli corresponding success m 
other countries In France and England manufacturers adopted 
it but raiely, m Italy it was declared useless 9 About the same 
time flutes were constructed with the lower extiemity lengthened 
and furnished with two supplementary keys to pioduce the C# and 
C. This innovation, spoken of by Quantz, did not meet with a 
very favoui able leception, and was shortly attei wards abandoned 
Passing mention may be made of the diawmg of a flute with a C 
key m the Music-Saal of J. F B Mayers, Nuiemberg, 1741 

The tuning of the instrument to different pitches was effected, 
as already explained, by changes m the length, and notably by 
substituting a longei or shortei upper piece m the middle joint 
So wide were the differences m the pitches then in use that seven 
such pieces for the upper portion of it were deemed necessary 
The relative proportions between the diffeient parts of the instru- 
ment being aLtered by these modifications m the length, it was 
conceived that the just relation could be re established by dividing 
the foot into two pieces, below the key These two pieces were 
adjusted by means of a tenon, and it was asserted that, m this way, 
the foot could be lengthened pi oportionately to the length of the 
middle joint Flutes thus improved took the name of “flutes h. 
registre ” The register system was, about 1752, applied by Quantz 
to the headj'omt, and, the embouchuie section being thus capable 
of elongation, it was allowable to the performei, according to the 
opinion of this professor, to lower the pitch of the flute a semitone, 
without having recourse to other lengthening pieces, and without 
disturbing the accuracy of intonation 

The upper extremity of the flute, beyond the embouchuie orifice, 
is closed by means of a coik stoppei On the position of this cork 
depends, m a great measure, the accurate tuning of the flute It .pa 

is m its right place when the accompanying octaves are ) . jr" 

true Quantz, m speaking of this accessory, mentions A ~ — [_gf? 

the use of a nut-screw to give the required position to is X ^ A — . 

the cork. He does not name the inventor of this ap- ^ 
pliance, hut, accoidmg to Tromlitz, 10 the improvement was due to 
Quantz himself The invention goes back to 1726 

“When the Method of Quantz appealed there were still m use, 
besides the orchestral flute m D, the little fourth flute m G, the 
low fourth flute m A, and the flute d’ amour a note higher , m 
France they had, moreovei, the little octave flute in. D (octave) A 
hass flute in D had also been attempted (see fig 2) When Ribocq 
published his EemerLungen. uber die Flote 11 the flute had already 
the five keys heie shown This author does . 
not cite the inventor of these new keys, hut : 
some claim them for Kusder, a musical-mstru- : 
ment maker m London, others for Johann 
George Tromlitz of Leipsic, and Ribocq declares he has seen no flutes 
so constructed other than by these two makers But Tromlitz lays 
no claim for himself to the credit of this improvement He only 
says that “he had occupied himself for several years m applying 
these keys so as not to augment the difficulty of playing, but, on 
the contrary, to render the handling of them as easy as possible ” 12 
We may therefore regard the London maker as the author of the 
first flute with five keys, with, however, a reservation as to the Gjf 
key, which, from 1727, had been applied by Hoffmann of has ten- 
berg 13 to the transverse flute and the oboe The higher lcey of Cfc}, 
adopted from 1786 by Tromlitz, we believe to have been fust re- 
commended by Ribocq (1782) 

In 1785 Richaid Potter, of London, improved Quantz’s slide 
applied to the head joint as well as to the register of the foot by 
a double system of tubes forming double sliding air-tight joints 
In the document 14 describing this improvement Potter patented 
the idea of clothing the holes which were coveied by keys foimed 
by metal conical valves The keys mentioned m the patent were 
four, — D& F, G$, AS The idea of extending the compass of the 
flute downwaids was™ taken up again about the same time by two 
players of the flute m London named Tacet and Flono They de- 
vised a new disposition of the keys G and ClI, and confided the execu- 
tion of then invention to Potter In Dr Arnold's New Instructions 
for the German Flute occurs a tablature, the engraving of which 
goes back to the end of the 18th century, and beais the following 
title, “A Complete Drawing and Concise Scale and Description of 
Tacet and Flono’s new invented Geiman Flute, with all the addi- 
tional keys explained ” It explains the use of six keys, — C, Qfjl, 
Djf, F, G$, A — that are not always figured, because the employ- 
ment of so many keys was at once admitted Tromlitz himself, 
who, however, made flutes with nine keys, — adding E|>, another F, 
and Cjj, declaied that he was not m favour of so great a complica- 
tion, and that he preferred the flute with only two keys, D|! and Ej?, 


9 Antonio Lorenzoni, Saggio per ben sonai e ilflauto traverse, Vicenza, 1779 
10 A.usfuhrhcher und grundheher Uniert icht die Flote zu spielen, Leipsic, 1797 
Compaie Schilling-, Univ -Lexicon, Leipsic, 1835 11 Stendal, 1782 

1 3 Kurze Abhandlung von Flotenspxelen, Leipsic, 1786 

13 Gerber, Lexicon der Tonkunstler, Leipsic, 1790 I 4 English patent. No 1499 
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with. a register foot jomt and a coik nut-screw at the head joint. 
This instrument met all reqmiements He was even against the 
use of the keys foi C'Q and C,%, because they altered the recognized 
quality of tone of the mstiument When Tromlitz published his 
methodj the family of flutes had become modified It compie- 
hended only the typical flute m D, the flute d’amoui a minor 
thud lowei, a “thud ” flute a mmoi tluxd highei, and, finally, 
the little octave flute 

While Tromlitz was struggling m Germany with the idea of 
augmenting the compass of the flute downwards by cmplojung open 
keys foi Cty and Qjjl, an Italian, Giovanni Batista Orazi, 1 increased 
the scale of the instrument downwards by the application of five 
new keys, viz , B, Bj?, A, A'p, and G At the same time that he 
produced this invention 2 he conceived the plugging of the lateial 
holes by the valve keys then recently invented by Potter But 
it was hardly possible to obtain a perfect plugging of seven lateral 
holes with the aid of as many keys, for the contiol of which there 
were only the two little fingeis, and therefoxe this invention of 
Orazi proved a failuie 

In 1808 Fiedenck Nolan,'* of Stiatford, near London, conceived 
an open key, the level of which, terminating by a ling, permitted 
the closing of a lateml hole at the same time the key w T as being 
acted upon The combination m this double action is the embryo 
of tbe mechanism that a little later was to transform the system of 
the flute Two years later Macgregoi , 4 a musical-insti ument xnakei 
m London, constiucted a bass flute an octave lower than the oidi- 
naiy flute. The idea was not new, as is proved by the existence 
of the bass flute mentioned above The diffeience between the two 
instruments lies in the mechanism of the keys That employed by 
Macgregor consisted of a double lever, a contrivance dating from 
befoie the middle of the 18th century, of which the application is 
seen m an oboe of laige dimensions preserved in the National 
Museum at Munich 5 

About 1830 the celebi a ted French flautist Tulou added two more 
keys, those of F $ and and a key, called 

“de cadence,” to facilitate the accompany- 
ing shakes 

To increase the number of keys, to improve 
their system of plugging, and to extend the 
scale of the mstiument m the lowei legion, 

— these had lutheito been the puncipal pioblems dealt with m 
the improvement of the flute No maker, no inventor whose 
labonrs we have called attention to, had as yet devoted his atten- 
tion to the rational division of the column of air by means of the 
lateral holes In 1831 Theobald Boehm, a Bavauan, happening to 
be in London, was struck with the powei of tone the celebrated 
English peifoimer Chailes Nicholson drew from his instrument 
Boehm learned, and not without astonishment, that lus English 
colleague obtained this result by giving the lateral holes a much 
greater diameter than was then usually admitted About the 
same time Boehm made the acquaintance of an amateur player 
named Gordon, who had effected certain impiovements ; he had 
bored the lateral hole foi the lower E, and had covered it with a 
key, while he had replaced the key for F with a ring These innova- 
tions set Boehm about attempting a complete reform of the instru- 
ment 6 He went resolutely to woik, and during the yeai 1832 he 
produced the new flute which bears his name This instrument is 
distinguished by a new mechanism of keys, as well as by larger 
holes disposed along the tube m geometrical progression 

Boehm’s system had preserved the key of G$! open , Coehe/a 
professor m the Paris Conseivatone, assisted by Auguste Buffet 
the younger, a nnisieal-instrument maker m that city, modified 
Boehm’s flute bv closing the GSI with a key, wishing thus to render 
the new fingering moie conformable to the old He thus added a 
key, facilitating the shake upon with D$, and brought about 
some other changes m the instrument of less importance 

Boehm had not, however, alteied the bore of the flute, which had 
been conical fiom the end of tlie 17th century In 1846, however, 
he made further experiments, and the results obtained weie put m 
practice by the construction of a new instrument, of which the body 
was bored cylindrical, hut the head was modified at the embouchiue 
The inventor thus obtained a remarkable equality in tbe tones of 
the lower octave, a greater sonorousness, and a perfect accuracy of 
intonation , by establishing the moie exact pioportions which a 
column of air of cylindrical form permitted. 

The priority of Boehm's invention was long contested, his 
detractors maintaining that the honour of having reconstructed 
the flute was due to Gordon But an impartial investigation 

1 Baggio per costiuire e suoncere tin fauto traverso enarmomco che ha i suoni 
bassi del Viohno, Rome, 1797 

2 The idea of this laige flute was taken up again in 1819 by Trexler of Vienna, 

who called it the “panaulon" a Patent, No 3183 * Patent, No 3349 

5 Another specimen, almost the same, constructed about 1775, and called 
11 Basse de Musette," may be seen in the Museum of the Pans Conservatoire 

6 See TTeber den Flotenbau und die neueslen Verbesserungen desselben, Mainz, 
1847, and W S Broadwood, An Essay on the Construction of Flutes originally 
written by Theobald Boehm, published with the addition of Correspondence and 
other Documents , London, 1882 

7 Epamen critique de la FttUe Ordinaire compares & la Fldte Boehm, Pans, 1838 



vindicates the claim of the foimei to the invention of the large 
lateial holes 8 His greatest title to fame is the invention of the 
mechanism which allows the pioduction of the eleven chromatic 
semitones intei mediate between the fundamental note and its fust 
haimome by means of eleven holes so disposed that m opening 
them successively they shorten the column of air in exact propor- 
tional quantities 9 Boehm 10 has published a diagiam or scheme to 
he adopted m determining the position of the note-holes of wind 
mstiuments for every given pitch This diagram gives the position 
of the mtei mediate holes which he had been enabled to establish by 
a rule of pioportion based on the law of the lengths of stiings 
The Boehm flute, notwithstanding the high degiee of peifection 
it has reached, has not secured unanimous favour , even now theie 
aie playeis who piefer the ordmaiy flute The change of fingering 
lequiied for some notes, the great delicacy and liability to deiange- 
ment of the mechanism, have something to do with this In Eng- 
land especially, the ordinary flute letams many pai tisans, thanks to 
the improvements introduced by a clever player, Abel Siccama, m 
1845 11 He boied the lateial holes of E and A lower, and covered 
them with open kej T s He added some keys, and made a better 
disposition of the other lateral holes, of which he increased the 
diameter, producing thus a sonorousness almost equal to that of 
the Boehm flute, while yet pieseivmg the old fingering for the 
notes of the fust two octaves. But m spite of these improvements 
the old flute will not bear an impaitial comparison with that of 
Boehm. (V III ) 

TRANSYLVANIA. (Germ Sielenburgen), a mountain- 
ous principality (Gross-Furstenthum) forming the extreme 
eastern portion of Austria-Hungary, is bounded on the 
W and N. by Hungary proper, on the E„ by Bukowma 
and Moldavia, and on the S. by Walachia. The German 
name is usually derived from the seven principal fortified 
towns or et burgs ” founded by the German colonists, 
though some authorities prefer to connect it with the Zibm 
Mountains on the south frontier. The Latin name appears 
first after the 12th century, and signifies “beyond the 
woods,” % e , from Huugary , the Magyar and Roumanian 
names (Erdely and Ardealu) both mean “ forest-land ” 
For all political and administrative ends, and m the official 
statistics and returns, Tiansylvama is now wholly incor- 
porated with Hungary (q v ), and to all intents and pur- 
poses is a part of that kingdom. The puucipality has the 
form of an irregular circle, with an area of about 21,000 
square miles, and is on all sides surrounded by mountain 
chains, while the interior is barred and striped with lower 
ranges. On the west or Hungarian side there are various 
wide and comparatively easy passes into the interior, but on 
the east and south frontieis the lofty bounding mountains 
present steep and rugged faces outwards, giving to Transyl- 
vania the general aspect of a huge natural fortress. These 
mountains are a continuation of the Hungarian and 
Galician Carpathians ; in fact, the mountains of Transyl- 
vania may be regarded together as forming the south- 
eastern main group of the Carpathian system. The 
loftiest and most rugged peaks are on the noith and south 
boundaries On the north the highest summit is the 
Pietross (7534 feet), one of the Rodna Alps , on the south 
are the Butshetsh (8262 feet), the Komgstem (7357 feet), 
and the Negoi (8340 feet). The east is bounded by 
severaL parallel chains, the highest peak in which is the 
Pxetrossul (6910 feet) ; and on the west border the greatest 
height is attained towards the south, where several peaks 
reach 7200 feet. On the west are the Transylvanian 
Ore Mountains (Erzgebirge), with the curious Defcunata 
(“ thunder-smit ”), and the Bihar group, with its numerous 
caverns. There are numerous valleys, ravines, and canons 
in the network of mountains covering the interior of the 
country, but it is only along the courses of the principal 
rivers that plains of any size are found. The chief rivers 
are the Aluta or Alt, which flows south, pierces the 
southern boundary mountains at the Bother Thurm Pass, 

8 They existed long kef oie, however, in tlie Chinese Ty and the Japanese Fuye 
» The reader may consult with advantage Mr C Welch’s History of the Boehm 
Flute (London, 1883), wherein all the documents relating to this interesting dis- 
cussion have keen collected with great unpaitiality 
io See the Essay on the Construction of Flutes, already cited 
n Patent, No 10553 
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and joins tlie Danube, and the Marot>, to the west, and the 
Szamos, to the north, both tubutaries of the Theiss, "which 
also falLs into the Danube All these are navigable, and aie 
fed by various tributaries The largest lake is the Hodoser 
or Eseger See, 13 miles long Transylvania abounds m 
mineral springs of all kinds, especially saline and chaly- 
beate The climate is tolerably sev ere hot summers alter- 
nate with very cold winters , but the rainfall is not great 

The mineral wealth of Transylvania is "very considerable Gold 
is found m certain quautitv m mines, and it is also ‘ washed 5 in 
some of the stream*-, chieiiy by Gipsies The gold is often fonnd 
in conjunction with tellummi (fir-.t discovered m Transv lv am a in 
17S2, and until the present century not found anyvvheie ebc, see 
Tem-uhium) Silver, copper, lead, and iron are also worked to 
some profit. Coal occuis m cousidtiablc abundance, and it is 
mined m the Sehiltlivl, but the supa abundance of timber has re- 
tarded. its exploitation Hills laigdy formed of pure salt aie met 
with here and there, and there are also very neb. snbteixanean 
deposits of salt, sometimes cropping up on the surface Some of tlie 
saline springs also yield salt enough to lender tlieir evaporation 
profitable The v egetation of Transylvania is luxuriant, except of 
course m the higher mountain zone- Prints abound, as apples, 
pears, peaches, apueots, plums, ehemes, ehe- touts, and almonds, 
mulberries are also cultivated The vine flourishes best in the 
valley of the Maros Agriculture is one of tlie most important 
industries, though the available good land is by no means fully 
taken up Tlie chief ciop is maize , hut wheat, rye, and other 
giams, potatoes, saffion, hump, flax, and tobacco are also giown 
Extensive forests clothe much of the country, but are m a some- 
what neglected condition On the boundary mountains the trees 
are mainly comfeious , m the interior oaks, elms, beeches, and 
ashes are conspicuous 

The forests afford cover for many wild animals Bears, wolves, 
foxes, boars, and various varieties of game are found, and on some 
of the mountains the chamois There is abundant pasturage on 
which excellent cattle are leaied , and in some districts buffaloes 
are bred for draught purposes More important is the breeding of 
a sturdy race of horses, thousands of which are annually exported 
The mountains maintain very large flocks of sheep, of which two 
kinds are distinguished — with a fine short-stapled and a coarse 
long stapled wool respectively Silkworms aie bred, and some silk 
is spun, and the export of honey and^wax, fiom both wild and 
domestic bees, is not inconsiderable Neither the means of com- 
munication w ith tlie external world nor the manufactiuing industry 
in Transylvania is developed to any' important extent, the latter, 
indeed, has to a certain extent gone back The most mdustnous 
and m general the most advanced of the population aie the 
“Saxons ” , and trade, the great bulk of which is with Roumama, 
is mainly m the hands of Aimemans and Gieeks The chief com- 
mercial centres and piincipal towns are Herimannstadt, Kionstadt, 
Bistntz, and Szamos-Ujvar 

Perhaps the most intei estmg point in connexion with Tiansyl- 
vama is the variety of its population, which m 1880 numbered 
2,084,048 in all Until 184S the chief influence and privileges, as 
well as the only political lights, weie divided among the three 
“privileged nations” of the Hungauans, Szekleis, and Saxons 
The first are the descendants of the Magyar eonqueiors The 
Szeklers, % e , “guardians,” chiefly on the east boideis, settled in 
eastern. Transylvania to act as guaidians of the fion tiers The 

Saxons are the posterity of the German nnmigiants biought by 
King Geisa II (1141-1161) fiom Flanders and the lowei Rhine to 
cultivate and repeople his desolated terrifcoues At fust these were 
known as Teutones, Teutomci Respites, and Flandrenses, hut since 
the beginning of the 13th century the general name of “ Saxons,” 
as tantamount to “ Germans,” has prevailed (c/ Saxony, vol xxi 
p 351) The Hungauans and Szeklers togethei number 609,208, 
and the Saxons 204,713, but by far the most numeious element, 
though long excluded from powei and political equality, is formed 
by the Walachians or Roumanians, 1,146,611 m number, a mixed 
race, not entitled to the descent which they claim from the early 
Roman colonists of Dacia. The Gipsies of Transylvania, who are 
heaid of under a voivode or prince of their own m 1417, aie esti- 
mated at 46,460, many of them have abandoned a nomadic life 
and have taken to agriculture or gold-vvashmg Jews, Armenians, 
Bulgarians, Ruthenians, and Greeks are also represented in the 
medley of peoples About 70,000 (chiefly ehildien) aie l etui ned, 
nnclafesed, as “not able to speak.” The Magyais are mostly 
Roman Catholics oi Unitarians, the Germans Protestants, and the 
Roumanians adherents of the Gieek Chuich 

Transylvania foimed pait of the Roman province of Dacia 
After the withdrawal of the Romans the country became for 
centuries the piey of the various peoples who swept across it m 
their restless migrations At the beginning of the 1 1th century 
(1004) Stephen I of Hungary made himself master of the land, 
which was thenceforward governed as an Hungarian province by a 
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voivode In 153S the voivode, Jolm Zapolya, succeeded in render- 
ing himself independent, and he and Ins suecessois, who weie 
geneially elected by the people, weie supported by the Tuiks 
against the house of Austna, while the difficult natuie of their 
country preserved them on the other hand fiom becoming too 
dependent on their powerful allies After the defeat of the Tuiks 
at Yiennam 1683, then influence in Transylvania waned, and m 
1699, by the peace of Carlovvitz, the Porte acknowledged the 
suzeiamty of Leopold I of Austria ovei Tiansylvania By the Leo- 
poldme diploma of 1691 Leopold had guaianteed the ancient lights 
and laws of the land, and united it foimally with the Hunganan 
mown In 1765 Mana Tlieiesa made it a giand pnneipality (Gross- 
Furstentlimu) The efforts of the Roumanian inhabitants to 
secure recognition as a fouith “nation,” and the opposition of the 
non-Magy ai population to a closei union with Hungaiy, led to 
tioubles and disagreement eaily m the 19th eentuiy, culminating 
m bloody internecine stiuggles in 1848 In 1849 Tiansylvania 
was divided fiom Hungaiy bv an impel lal decree, and became an 
Austnan crown-land , but m 1860 the old order was lenewed, 
and the complete mcoipoiation with Hungaiy was peifected m 
1S68 Since that time the policy of the Hungarian party has on 
the whole prevailed, and the Magyanzation of the pnneipality is 
steadily being earned thiough, m spite of the bittei piotests and 
discontent of both the Saxons and Roumanians An Hunganan 
umveiaity was founded at Klauscnbnrg m 1872, and Hungaiian is 
lecogiuzed as the official language (F MU ) 

THAPANI, a seaport of Italy, capital of the province 
of Tiapam, and an episcopal see, lies on the extreme 
noitli-west coast of Sicily, 19 miles to the north-north-east 
of Marsala and 4 miles to the west-south-west of Monte 
St Gmliano It lies on a sandy peninsula resembling a 
sickle (whence the name, from SpeVcuw), projecting west- 
ward and concave towards the north It is a place of 
eonsideiable enterprise , the streets are, comparatively 
speaking, regularly built and well kept , and the popula- 
tion are above the average m industry and intelligence. 
The town is still surrounded by a wall with bastions 
Some of the mediceval houses are interesting architec- 
turally, but none of the public buildings xequire special 
notice Among the institutions of Trapani may be men- 
tioned the lyceum (with natural history collection and 
picture galleiy), the gymnasium, the technical and navi- 
gation schools, and the library. Some of the churches 
contain choice woiks of art. The industries of the place 
include lmen manufacture and works m coral, wood, iron, 
marble, alabaster, mother-of-pearl , theie are also extensive 
salt lagoons m the immediate neighbourhood, and there is 
I considerable traffic m salt, soda, sulphur, and gram The 
haibour, on the south-west side of the sickle, is sheltered 
by a mole and protected by a fort m the islet of Colum- 
bara, it has a lighthouse at the entrance, and is accessible 
to vessels of about 400 tons The population m 1881 was 
32,020. 

Trapani, the ancient Drepanum or Drepcma, was the seapoit of 
Eryx (see Ehyx and Monte San Giuliano), and is lepiesented 
by Yngil as the scene of the death of Anchises, and of the funeial 

S imes celebiated m his honour. Towaids the beginning of the 
irst Punic "Wai (c 260 n o ) it was made a foitress by Hamilcar 
Baica, who l e moved hithei the gieatei number of the inhabitants 
of Eiyx, the remain dei being tiansfened m 249 It fell into the 
hands of the Romans at the end of the vai, and does not figuie 
again m ancient history. It appeals, liowevei, to have continued 
to flourish as a commeicial town, being mentioned both by Cicero 
and by Pliny In the Middle Ages it became a royal residence 
TEAPPISTS The abbey of Notre Dame dela Maison- 
Dieu de la Trappe was founded m 1140 by Botrou, count 
of Perche, at Soligny-la-Trappe, a village of Haut-Perche, 
now m the arrondissemenfc of Mortagne, department of 
the Orne, so named from the narrow gorge which forms 
its entrance, comparable to a trap-door. It was at first 
attached to the congregation of Savigny, a minor off- 
shoot of the order of Fontevranlt, but that congregation 
was united m 1148 to the Cistercian order, and, by 
the special intervention of St Bernard, was affiliated, 
with all its dependencies, to his own abbey of Clairvaux 
No mediaeval monastic order fell more rapidly and 
signally from the spirit of its original institute than the 



TBAPPISTS 523 


Cistercian, and La Trapp e formed no exception to the 
general decay Indeed, its geographical position m a 
district fiercely contested during the long war between 
Fiance and England hastened its declension, for it was 
several times taken and pillaged, while the members of the 
community, at last compelled to break np and disperse, 
returned at the close of the war with their traditions 
mteirupted, their discipline relaxed, and their moral tone 
deteriorated Nor was this the worst The introduction 
of the “ commeadam ” system into the French Church, 
whereby secular ecclesiastics were empowered to hold 
monastic benefices without residence or conformity to the 
rule of the society m which they ranked as heads, wrought 
yet further mischief, and, though the Trappxsts at first 
endeavoured to resist Jean du Bellay, the celebiated 
bishop of Pans (afterwards cardinal-bishop of Ostia), 
whom Francis I nominated in 1526 as abbot commend- 
atory, and were upheld by the pope m continuing to elect 
their own abbots, yet their efforts were fiuitless, and Du 
Bellay was succeeded by a senes of titular abbots, undei 
whose nominal rule the estates of the abbey were impov- 
erished, the buildings suffered to fall into nearly total rum, 
and the conduct of the monks became a public scandal 
In fact, the community was bioken up, the dismantled 
monastic buildings were abandoned to a few domestics and 
their families, and the scattered Trappists seldom reas- 
sembled save for hunting parties and similar amusements 
Such was the condition of things when a reformer arose 
m the person of one of those very abbots commendatory 
who had been the rum of the institute 

Armancl Jean Bouthillier de Bance, second son of Denis 
Bouthillier de Bance and Chailotte Joly his wife, was 
born m Paris on January 9, 1626. By his father’s side 
he was sprung from a patrician family of Breton ongm 
long settled m Normandy , by his mother’s he was con- 
nected with powerful members of the official hierarchy 
His near kindred were wealthy, titled, and highly placed 
m the magistracy, the army, and the dignities of the 
church , while the fact that Cardinal Bichelieu was one of 
his sponsors and gave him lus own fore-names sufficiently 
attests the political influence just then at theii disposal 
The child showed early tokens of considerable abilities, 
and was intrusted by his father to accomplished tutois, 
under whom he made rapid progress He was originally 
intended to enter the order of the Knights of Malta, but 
the death of his elder brother in 1637, after a long illness, 
changed his father’s plans, and the child (who had been 
tonsured m 1635 by way of precaution against such a 
contingency) was at once put m possession of the various 
benefices which had been secured for his elder , so that, 
while still under eleven years of age, he was canon of 
Notre Dame de Pans, abbot of La Tiappe, of Notre Dame 
du Yal, and of St Symphorian of Beauvais, and prior of 
Boulogne, near Chambord, and of St Clementm, m Poitou 
In 1612 he was sent to the College d’Hareourt, where he 
began the usual course of philosophy, but addicted himself 
almost at once to the then popular study of judicial astro- 
logy, which he soon forsook for the cognate delusion of 
alchemy Nevertheless, he distinguished himself m the 
more accredited studies of the college, and graduated as 
M.A in 1644. It was then usual for Parisian students in 
theology to attend the course of lectures delivered at the 
Sorbonne, but De Banc preferred to return home and 
pursue his theological studies under private instruction. 
He was ordained deacon m 1648, and, being m the hey- 
day of youth, with high spirits and popular manners, fell 
readily into the dissipations of the time, leading a very 
irregular life, yet not so as to forfeit the goodwill of even 
his stricter acquaintance He was ordained priest m 1651, 
but made no alteration m his habits, and yet so far kept 


up his studies that, when examined in 1652 for his licence 
as bachelor m theology, he came out at the head of the 
candidates, while the famous Bossuet ranked only a& third 
In 1653 he lost his father, who bequeathed property to 
him which doubled his already large income, and m 1654 
he graduated as doctor of divinity, when his uncle, the 
archbishop of Tours, made him one of his archdeacons, 
hinting that this p referment would be merely the prelim- 
inary of a mitre He never so much as pretended to 
discharge the duties of his new office, but spent his time 
amusing himself at his chateau of Veietz , m despite of 
which his uncle nominated him as deputy from the 
diocese of Tours to the general assembly of the French 
clergy convoked by the king in 1655 to discuss the 
Jansemst controversy The chief matter of interest m 
this connexion is that he was one of the minority of 65 
doctors of the Sorbonne who refused to vote, with the 
majority of 127, a censuie upon the Jansemst leader 
Arnauld, though he took part later against that school 
The sudden death of the duchess of Bohan-Montbazon, 
with whom he was intimate, and whose relations with him 
were the subject of much hostile comment, is said to have 
been the first great shock which began the process of 
change m his views of life and duty A story, which was 
first given currency m an anonymous account of his con- 
version published at Cologne m 1668, much heightens this 
by alleging that De Bance arrived at the duchess’s house 
unaware of her death, and went direct to her apartment 
without being warned by the servants, only to find her 
head lying apart fiom her decapitated body, having been 
cut off because the coffin was too short and there was no 
time to in o cure another The truth of this story (itself 
containing several improbable incidents) was promptly 
denied by Maupeou, the earliest of De Eance’s biogra- 
phers, and has been rejected by Bayle and St Simon, 
though accepted by La Harpe and Yoltaire What is cer- 

tain is that the alteration m his habits nearly synchronizes 
with the death of Madame de Montbazon, and that the 
years 1657, 1658, and 1659 were mainly spent m solitary 
studies or m visits to the monasteries of which he was 
titular head, varied by conferences with eminent ecclesi- 
astics whose advice he sought, while in 1660 the death 
of the duke of Orleans, whose chief almoner he was, 
appears to have given the final direction to his thoughts, 
though it was not for some years that he carried out his 
new plans to the full His first resolution was to sell 
his patrimony and resign his benefices, and m 1662 he 
actually sold his chateau of Y6retz, made over two man- 
sions in Pans to the hotel-dieu, and obtained permission 
to transfer all his abbeys except Boulogne and La Trappe 
to resident heads chosen by himself His canonry of Notre 
Dame had been resigned so far back as 1653 because of 
some difficulty about residence After making provision 
for family claims, and retaining a comparatively small sum 
for the repair of Boulogne and La Trappe, he distributed 
the remainder of his property to the poor In 1662 he 
visited La Trappe, which he found in a deplorable condi- 
tion, and the few resident monks so indisposed to listen 
to his projects of reform that they threatened to murder 
him and throw his body into the abbey ponds In bis 
turn he threatened them with the king’s direct interfer- 
ence, and such was the terror of Louis XIY ’s name that 
they at once submitted, and consented to retire upon the 
payment of a moderate pension, whereupon De Banc6 
filled their places in 1663 with monks of the strict 
Cistercian observance, and carefully repaired the monastic 
buildings there and at Boulogne. In that same year he 
finally decided to enter the monastic life, and began his 
noviciate at the Oistereian abbey of Perseigne m blame, 
assuming, on his profession m 1664, the actual headship 
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of tlie abbey of La Trappe, whose nominal abbot he had 
been for nearly thnty years Associating himself with 
other personages who desired to revive the Cistercian dis- 
cipline, he made two journeys to Lome to obtain papal 
sanction for tlieir plans, and after considerable delay a 
brief was proem ed from Alexander YII authorizing the 
abbot of Citeaux, as general of the Cistercians, to hold a 
giand chapter of the order to discu&s the ptoposed reforms, 
which actually did meet m 1667. But Be Ranch’s ideas 
went much beyond the mere re-establishment of the stuct 
observance, and, though he judged some details of the 
original rule unsuited to his own day, and blended with it 
some particulars bot rowed from the Benedictine mle, yet 
he was so far from diminishing its general austerity that 
he added to the protracted fasts, the total abstinence 
from flesh-meat, fish, eggs, and wine, the labonons manual 
occupations, the hard beds, and the severe asceticism, even 
in the church services, which made part of the original 
lule, also the obligation of perpetual silence, save at prayers 
(to which eleven hours daily are devoted), and save also 
the u Memento mori ” with which the Trappists greet each 
other on first meeting, winch is the distinguishing feature 
of La Trappe, a rule from which none are dispensed save 
the abbot and the guest-master, as obliged to hold some 
degree of intercourse with outsiders , and he further or- 
dained that each monk should spend some time each even- 
ing digging his own grave, and should sleep on straw m 
his coffin for a bed These austerities, though cheerfully 
embraced by the monks of La Trappe, and attracting 
enthusiasts from without, were far from being approved 
generally, even in the Cistercian order itself, and, when a 
decree was issued by the council of state in 1675 giving 
the abbot of Citeaux absolute authority over all Cistercians 
of the strict observance, Be Ranc6 took alarm, and, think- 
ing it possible that an attempt might be made to mitigate 
the severities he had introduced (particularly as the mor- 
tality amongst the members of his society had been very 
large, and was currently attributed to insufficient nutri- 
ment), induced them to renew tlieir vows and to pledge 
themselves against the admission of any relaxations Nor 
was he content with opposing this kind of resistance to 
the bishops, abbots, and others who remonstrated with 
him upon the subject, but he also took up his peu in 
defence of his views, and published m 1683 his treatise 
De la, Saintete et des Devoirs de la Vie Monctstique , which 
involved him m much controversy, notably with the 
learned Benedictine JMabillon, who replied to him in Ins 
well-known work Traits des ittudes Monctstiques , published 
in 1691. Advancing years and unremitting asceticism 
told even on the strong constitution of De Ranc4, and he 
found himself unable to take his share of the manual 
labours of tbe house, or even to be present in chapter, so 
that m 1695 he felt obliged to resign the abbacy, and pro- 
cured the nomination of the prior Zosimus to succeed him, 
but he died before tbe arrival of the bulls for his instal- 
lation, and Dom Francis-Armand was substituted m his 
room, and inducted into office m 1696 He proved a 
failure as a ruler, and La Trappe bioke up into two fac- 
tions during his headship, some holding to him and 
others to De Rane6, till the new abbot resigned in a fit of 
disgust of which he soon repented, but could not succeed 
in recalling his abdication Dom Jacques de la Tour, a 
man m sympathy with De Rancd, was then nominated by 
the crown, and while he was still abbot De Ranee died, 
on October 20, 1700, m the seventy-fifth year of his age. 

De Ranc^ was a tolerably copious author, though most 
of his writings were little more than occasional pamphlets 
suggested by the controversies m which he was engaged, 
short devotional treatises, and notices of deceased members 
of his community, but Ins reputation for ability and scholar- 


ship was never contested He was a successful admini- 
strator, and, though the extreme severity of his institute 
resulted in the failuie of fully six-sevenths of the postu- 
lants who xire^ented themselves, he gathered round him 
duung his government of the abbey no fewer than three 
hundred ascetics, French, Belgians, Geimans, Italians, and 
Irishmen, one-tlnrd of whom were drawn from less austere 
communities or fiom the ranks of the parochial clergy and 
candidates for the priesthood Of lay outsiders who joined 
him, the laigest pioportion consisted of rural artisans and 
labourers, and of soldiers, from officer to private (a class 
for which La Trappe has always continued to have attrac- 
tions), with a small sprinkling of the legal profession ; 
while two physicians and a single tiadesman complete the 
tale of those who peisevered out of the two thousand or 
so who presented themselves No daughter houses were 
founded from La Trappe during De Raneys life, for, though 
he was ready enough to send some of his monks for a time 
or even permanently to revive the Cistercian discipline m 
other monasteries, he was opposed on principle to every 
scheme which tended to dram the resources of La Trappe 
itself, and it was not till 1705 that the first offshoot of the 
Trappists was planted at Bnon Solazzo, near Florence, at 
the solicitation of Cosmo III , grand-duke of Tuscany 
No remarkable events occurred m connexion with La 
Trappe till the French Revolution, when the order was 
included in the general suppression of monastic societies 
by the Constituent Assembly in 1790 Even then the high 
character borne by La Trappe, and honourably distin- 
guishing it from too many monasteries at that time, seemed 
likely to exempt it from the common fate, and great efforts 
were made to obtain its exclusion from the operation of 
the decree A petition addressed by the Trappists to the 
National Assembly was leferred to the council-general of 
the department of the Orne at Alencon, which repoited 
against it to the ecclesiastical committee of the assembly, 
though admitting that all the local municipalities which 
they had consulted were m favour of sparing the abbey 
Dom Augustin (Louis Henri L’Estrange), at that time 
master of the novices, foreseeing the result of the inquiry, 
went to Switzerland to provide a refuge for the brethren, 
and obtained permission fiom. the authonties of canton 
Freiburg to take possession of Val-Sainte, an unoccupied 
Cistercian monastery, and to bring no more than twenty- 
five persons thither This necessitated leaving more than 
a hundred at La Trappe to await the coming storm, which 
burst upon Tiimty Sunday, June 3, 1792, when com- 
missioners seized all the movable goods scheduled m their 
inventory, and compelled the inmates to disperse Some 
betook themselves to Soleure , a few retired singly into 
private dwellings ; but various groups set out together to 
found colonies m Spain, Germany, England, and Canada , 
while the earlier Swiss and Tyrolese houses were compelled 
to break up and seek refuge elsewhere from the French 
invaders But amidst all difficulties and discouragements 
the order not merely maintained itself, but grew and 
strengthened, and m 1808 ventured to plant anew two 
houses m France itself This same year, however, saw the 
division of the order into two congregations, because the 
Trappists of Darfeld, under their prior Eugene de Prade, 
resisted what they considered to be the excessive demands 
made upon them by the abbot of the order, that very 
L’Estrange who had led out the colony of Yal-Sainte (and 
who had been constituted its head, and that of the whole 
society, by a brief of Pius VI m 1794), and the dispute 
was appealed to Rome, with the result that m June 1808 
judgment was given against L’Estrange, and Darfeld was 
erected into an independent abbey under De Prade as 
abbot, and subjected to the jurisdiction of the bishop of 
Munster. Nearly every Trappist house at this date was 
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withm Napoleon’s dominions, and, as the order sided ■with 
the pope against the empeior, the latter expelled its monks 
from all monasteries m the empire, and imprisoned not a 
few of them. With his fall they revived again, and ob- 
tained permission to return to France, -whither between 
1814 and 1825 they drifted back from most of their places 
of exile, though 1450 were expelled anew m 18S0 under 
the operation of the Ferry laws. La Tiappe itself was 
repurchased by L’Estrange, and became once more the 
mother house, while there are fifteen other French mon- 
asteries of the order, four Belgian, two English (Mount St 
Bernard, Leicestershire, and Stape Hill, Doiset), two m 
Ireland, one each m Germany, Savoy, and Algiers, two m 
Italy, two (Gethsemane m Kentucky and New Melleray 
m Iowa) m the United States, and one originally settled 
m Pennsylvania, but now at Tracadie m Nova Scotia An 
order of Trappistme nuns was founded by Dom Augustin 
m 1827, and has nine French houses and one English. The 
total numbers are computed at 3000 members of both sexes 
The bibliography relating to De Ranee and the Tiappists is 
copious, and the following list is not exhaustn e Savaiy (Bishop 
of Seez), Imago II P Dom Ai m loan le Bouthilher do Banco, 
Abbatis de Tiappa, 1701, Maupeou, Via de 31 VAbbede la, Tiappe, 
Pans, 1702, Maisollier, Via do VAbbe Boathilhei de Banco, Pans, 
1702, Le Nam (brothei of Tillemont), Vie de Le Bouthilher de 
Bailee, Abbe ct Be/or nxateur de la Ti tcpjic, Rouen, 1715 , Inguimhert, 
Genianiis Chaiacter D Aim. Jociihiis Buttiliei i Bancm, Rome, 
1718, Chailes Butlei, “Life of De Ranee,” Miscellanies, vol in , 
London, 1817, Dubois, Histone de V Abbe De Banco etdesaBe/ornie, 

2 vols , Pans, 1866, Felibien, Description de la, Tiappe, Pans, 
1672, Helyot and Badielie, Histoire da, 0 idles Beltgicux, art “La 
Trapp e,” Pans, 1859 , AYetzer and AA 7 elte, Kn chculexicon, art “Tiap- 
pisten, ” Freibuig, 1849 (R F L ) 

TRAS-OS-MONTES (i e , “Behind the Mountains ”) is 
the north-east trontiei province of Portugal, situated on the 
other side of the Serra de Marao from Oporto On the 
W. it is bounded by Entre Mmko e Douro, and on the S 
by Beira The area is 4260 square miles, and the popula- 
tion increased fiom 393,279 in 1878 to 396,676 in 1881 
Physically the province is a mountainous plateau, the most 
elevated m Portugal, and characterized by the pietuiesque- 
ness and wildness of its scenery. Monte Zmho reaches a 
height of 7 445 feet Vast tracts are covered with heath ; 
but m certain parts the soil is fertile, and the ncli wine- 
growing district on the upper Douro (Alto Douro) is the 
native country of port Silk-growing is also carried on ; 
and wheat, rye, hemp, and flax appear among the exports 
The province is divided into the two administrative dis- 
tricts of Yilla Real and Braganza Besides the two towns 
thus named, two only, Chaves and Miranda do Douro, are 
of any considerable size 

TRAYANCORE, a native state in Madras presidency, 
India, between 8° 4' and 10° 22' N lat and between 76° 
12' and 77° 38' E long , with an area of 6730 square miles. 
It is bounded on the N, by the native state of Cochin, 
on the E by the British districts of Madura and Tumevelli, 
and on the S and W by the Indian Ocean. This state 
is described as one of the most picturesque portions of 
southern India Its most marked physical feature is 
furnished by the Western GMts, which rise to an elevation 
of 8000 feet and are clothed with magnificent primeval 
forest , they throw out spurs towards the coast, along 
which there is a belt of flat country of about 10 miles m 
width, covered with an almost unbroken mass of cocoa- 
nut and areca palms, which to a great extent constitute 
the wealth, of the country The whole surface is undulat- 
ing, and presents a series of hills and valleys traversed 
from east to west by many rivers, the floods of which, 
arrested by the peculiar action of the Arabian Sea on the 
coast, spread themselves out into lagoons or backwaters, 
connected here and there by artificial canals, and forming 
an inland line of smooth-water communication for nearly 
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the whole length of the coast The chief river is the 
Penyar, which is. navigable for 60 miles , other important 
rivers are the Pambai and its tributary the Achmkoil, the 
Kallada, and the Western Tambraparm Iron is abundant. 
Elephants are numerous, and tigers, leopards, bears, bison, 
elk, and vanous kinds of deer abound m the forests The 
state possesses some good roads, and, on the whole, internal 
communication is tolerably complete Travaneore has an 
abundant rainfall, with every variety of climate and 
temperature 

In 1881 the population of Travancoie was found to number 
2,401,158 (males 1,197,134, females 1,204,024), of whom 1,755,610 
were Hindus,146, 909 Mohammedans, and 498,542 dni&tians The 
chief towns are Trivandrum (g v ), the capital, Aleppi, the com- 
mercial centre and chief seapoit of the state, and Quiion, another 
seaport and militaiy headquaiters Among the principal articles 
which the state produces are nee, cocoa-nut palm, pepper, aieca- 
nut, cardamoms, tamarind, coffee, tmrbei, &c The manufactures 
compnse cocoa-nut, gmgelly, lemon-grass, and laiuel oils, jaggery 
and molasses, salt, anaek, cotton cloths and yams, potteiy, and 
coir yam, lope, and matting Its revenue in 1884-85 was esti- 
mated at £640,548 Tiavancoie state is m subsidiary alliance with 
the Bntish Government, to n Inch it pays a tnbute of £80,000 a 
year It is one of the few states which have nevei turned against 
the Bntish Under the enlightened rule of the late maharajah the 
country made great progress, and it now stands very high among 
native states It is fiee from debt, and has a smplus of levenue 
over expenditure The sovereignty as well as the inheritance oi 
property passes m the female line 
TRAWLING See Fisheries. 

TREASON The law which punishes treason is a 
necessary consequence of the idea of a state, and is essen- 
tial to the existence of the state. Most, if not all, nations 
have accordingly, at an early period of their history, made 
provision by legislation or otherwise for the punishment 
of those offences against public order which consist m 
more or less dueet attacks upon the safety of the state or 
its chief. The principle is universal, it is the applica- 
tion of the principle which leads to differences of opinion. 
What would have been a capital crime at Rome under 
Tiberius may be no offence at all in England It is to the 
advantage of both the state and the citizen that what is 
treason and what is not should be clearly defined, so that 
as little as possible discretionary power, apt to be strained 
m times of popular excitement, should be left to the 
judicial or executive authorities. The importance of this 
was seen, by Montesquieu Yagueness m the crime of 
treason, says he, is sufficient to make the government 
degenerate into despotism 1 At the same time, it may be 
observed that despotic Governments have not always left 
the crime undefined The object of Henry YIII , for 
instance, was rather to define it as closely as possible by 
making certain acts treason which would not have been so 
without suck definition. In both ancient and modem 
history treason has generally been a crime prosecuted by 
exceptional procedure, and visited with ajjhctiw as dis- 
tinguished from simple punishments (to use the termino- 
logy of Bentkam). 

In Roman law the offences originally falling under the 
head of treason were almost exclusively those committed 
m military service, such as in England would he dealt 
with under the Army Act The very name pet dudho , the 
name of the crime in the older Roman law, is a proof of 
this Perduelles were, strictly, public enemies who bore 
arms against the state, and traitors were regarded as 
having no more rights than pubhc enemies. The Twelve 
Tables made it punishable with death to communicate with 
the enemy or to betray a citizen to the enemy. Other 
kinds of perdnellio were punished by interdiction of fire 
and water The crime was tried before a special tribunal, 
the duumviri p>erduellioms, perhaps the earliest permanent 
criminal court existing at Rome At a later period the 
1 Esprit des Lois, tk. xu. c 7 
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name of perduellio gave place to tliat of tsesa mnjesta s, 
demnnuta or mmvta majestas, or simply majestas The lex 
Julia majestatis, to winch the date of 48 bo has been 
conjecturally assigned, continued to be the basis of the 
Eoman law of treason until the latest period of the empire. 
The original text of the law appears to have still dealt 
with what were chiefly military offences, such as sending 
letters or messages to the enemy, giving up a standard 
or fortress, and desertion "With the empne the law of 
majestas received an enormous development, mainly in the 
reign of Tiberius, and led to the rise of a class of pro- 
fessional informers, called delatoresd The conception of 
the emperor as divine 1 2 had much to do with this It 
became a maxim that treason was next to sacrilege 3 m 
gravity. The law as it existed m the time of Justinian is 
contained chiefly in the titles of the Digest 4 and Code 5 * 7 
u Ad legem Juharn majestatis 33 The definition given m the 
Digest (taken from Ulpian) is this “majestatis crimen lllud 
est quod adversus populum Eomanun vel adversus secun- 
tatem ejus committitur 33 Of treasons other than militaiy 
offences, some of the more noticeable were the raising of 
an army or levying war without the command of the 
emperor, the questioning of the emperor’s choice of a suc- 
cessor, the murder of (or conspiracy to murder) hostages 
or certain magistrates of high rank, the occupation of public 
places, the meeting within the city of persons hostile to 
the state with weapons or stones, incitement to sedition 
or administration of unlawful oaths, release of prisoners 
justly confined, falsification of public documents, and 
failure of a provincial governor to quit his province at 
the expiration of his office or to deliver his army to his 
successor The intention (voluntas) was punishable as 
much as an overt act (effectas) 6 The reported opinions as 
to what was not treason show the lengths to which the 
theory of treason must have been carried by at least some 
person in authority It was not treason to repair a statue 
of the empeior which had decayed fiom age, to hit such a 
statue with a stone thrown by chance, to melt down such 
a statue if unconsecrated, to use mere verbal insults 
against the emperor, to fail m keeping an oath sworn by 
the emperor, or to decide a case contrary to an imperial 
constitution. Treason was one of the t( pubhca judicia,” t e , 
one of those crimes m which any citizen was entitled to 
prosecute The law went further than this, and deprived 
the accused m a charge of treason of his ordinary remedy 
for malicious prosecution It also took from him the 
privilege (which those accused of other crimes generally 
possessed) from accusation by women or infamous persons, 
from liability to be put to the torture, and from having 
his slaves tortured against him (see Tobtube). The 
punishment from the time of Tiberius was death (usually 
by beheading) ‘ r and confiscation of property, coupled with 
complete civil disability A traitor could not make a will 
or a gift or emancipate a slave Even the death of the 
accused, if guilty of treason of the gravest kind, such as 
levying war against the state, did not extinguish the 
charge, but the memory of the deceased became infamous, 
and his property was forfeited as though he had been con- 
victed in his lifetime 

1 See Menvale, JTisi of the Romans under the Emmre, vol, in. 
p 467, vol v p 141 

2 “Prracipes instar deorum esse” are the words of Tacitus. 

3 This dime was called Imsa majestas divma m latei law 

4 xlvm. 4 5 ix 8 

6 A similar provision was contained in the Golden Bull of Charles 
IV c 24 In English law, with the one exception of a statute of 
Richard II (21 Ric IT e 3) repealed m the first year of Henry IV , 

am overt act has always been necessary. The difficulty of proving a 
mere intention is obvious. In French and German law the overt act 
(attentat or Untemehmen) is as indispensable as m English 

7 To harbour a fugitive enemy was punishable only by deportation. 

Dig., xlvnt. 19, 40. 


The law of England coi responds to a considerable 
extent with Eoman law; m fact, treason is made by 
Blackstone the equivalent of the aimen Isesse majestatis. 
The history of the crime m the two systems agrees m this 
that m both the law was settled by legislation at a com- 
paratively eaily penod, and subsequently developed by 
judicial construction In both, too, there weie exceptional 
features distinguishing this came from other offences 8 
For instance, at common law treason was not bailable 
(except by the Queen’s Bench) or clergyable, could not be 
cleared by sanctuary, and did not admit of accessories, for 
all were principals, nor could a married woman plead 
coercion by her husband To stand mute and refuse to 
plead did not save the lauds of the accused, as it did m 
felony, so that the “ peine foite et dure ” (see Torture) was 
unnecessary m treason These severities were clue to the 
conception of treason as a breach of the oath of allegiance 
Other diffeiences introduced by statute will be mentioned 
later In some cases a statute simply affirmed the common 
law, as did the Statute of Treasons to a gieat extent, and 
as did 26 Hen VIII e. 13, depriving those accused of 
treason of the benefit of sanctuary. How far the Eoman 
law was consciously imitated in England it is impossible 
to determine It was certainly not adopted to its full 
extent, for many acts were majestas which were never 
treason, even m the most despotic periods Treason was 
the subject of legislation in many of the pre-Conquest 
codes The laws of Alfred 9 and JEthelred 10 punished with 
death any one plotting against the life of the king Soon 
after the Conquest the Leges Henrici Primv 11 put any one 
slaying the king’s messenger m the king’s mercy The 
crime was shortly defined by Glanvill 12 and at greater 
length by Bracton, 13 who follows Eoman law closely. He 
includes under treason sedition and coming Treason 
seems to have rested chiefly, if not wholly, upon common 
law until the year 1352, when the famous Statute of 
Treasons (25 Edw III st. 5, c. 2) was passed. The 
statute appears to have arisen from a petition of the 
Commons m 1348, praying for a definition of the offence 
of accroaching royal power, a charge on which several 
persons — notably Gaveston and the Despencers — had 
suffered The offences made treason by the statute are 
these — (1) to compass or imagine 14 the death of the 
king, 15 the queen, or their eldest son and heir , (2) to 
violate the king’s companion, or his eldest daughter 
unmarried, or the wife of his eldest son and heir , (3) to 
levy war against the king in his realm, or be adherent to 
the king’s enemies in his realm, giving them aid and com- 
fort m the realm or elsewhere , (4) to counterfeit the 
king’s great or privy seal or his money , (5) to bring false 
money into the realm, counterfeit to the money of Eng- 
land, as the money called Lushburgh, 16 knowing the money 
to be false , (6) to slay the chancellor, treasurer, or the 
king’s justices of the one bench or the other, justices in 
eyre, or justices of assize, and all other justices assigned 
to hear and determine, being m their places doing their 
offices The statute further defined petty treason to be 
the slaying of a master by his servant, a husband by his 
wife, or a prelate by a man secular or religious owing him 
allegiance. In all cases of treason not specified m the 
statute the justices before whom the case came were to 
tarry without going to judgm ent until the cause had been 

8 The position of tieason as a special cume prosecuted by special 
piocedure is one common to most legal systems at some period of 
their existence For instance, m Germany, by a constitution of Henry 
VII the procedme was to he summary, sine stremtu et figura iitchcn. 

9 c 4 10 v 30. 11 lxxix 2. 12 xiv 1 13 1186. 

14 These voids, aceoidmg to Ludeis (Law Tracts , note ad fin ), 
mean'to attempt or contrive 

15 This by 1 Mary, sess. 3, c. 1 includes a queen regnant 

16 i.e., Luxemburg. 
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showed and declared "before the king and his parliament 
whether it ought to be judged treason or felony The 
statute, so far as it defines the offence, is still law, except 
the clauses as to counterfeiting the seal, coming, and petit 
tieason, repealed respectively, after a considerable amount 
of intermediate modification by statute, bv 11 Geo IV 
and 1 Will IV c 66, 2 and 3 Will. IV c 34, 30 Geo III 
c. 48, and 9 Geo IV c 31. Petit tieason is now treated 
as murder, 24 and 25 Viet c 100 1 Prom, the tune of 
the passing of the Statute of Treasons the limits of treason 
were continually being extended for a time, and again 
reduced to the bounds fixed by the statute It protected 
only the king’s life, and its insufficiency was supplemented 
m periods of danger by legislation, often of a temporary 
natuie Undei Richard II and Henry VIII many new 
offences weie made treason, 2 * * but the Acts ci eating these 
new treasons weie repealed at the earliest opportunity by 
the parliaments of their successors, and the Statute of 
Treasons was made the final standard by 1 Maiy, sess 1, 
c 1 The reign most prolific m statutory additions to the 
law of treason was undoubtedly that of Henry VIII 
Legislation in this leign was little more than a register 
of the fluctuating opinions of the monaich. Thus, by 25 
Hen VIII. c 22 it was treason not to behove Mary 
illegitimate and Elizabeth legitimate, by 28 Hen VIII 
c 7 it was treason to believe either legitimate; by 35 
Hen. VIII c 1 it was treason not to believe both 
legitimate An interesting act of this reign, 37 Hen 
VIII c 10, shows that a class of men like the Roman 
delatores must have been called into existence by all the 
new legislation The Act constituted it felony to make 
anonymous charges of treason without daung to appear m 
support of them before the king or council Out of the 
mass of Henry VIII 5 s Acts, only two are still law, — 28 
Hen yin 0 jg and 35 Jien VIII. c 2, giving power 
to try treasons committed within the jurisdiction of the 
admiralty and out of the realm Many other instances of 
offences of a temporary kind made treason at different 
times occur among the statutes, especially in those levelled 
at the papal jurisdiction by the parliaments of Elizabeth 
A few of the more interesting of other kinds may be 
briefly noticed It was treason by 21 Ric II. c 4 to 
attempt to appeal or annul judgments made by parliament 
against certain traitors, by 2 Hen. V st 1, c 6, and 29 
Hen VI c 2 to break a truce or safe-conduct ; by 5 and 
6 Edward VI c 11 to bold castles, fortresses, or muni- 
tions of war against the king , by 17 Car. II c 5 to 
adhere to the United Provinces ; by 9 Will HI c 1 to 
return without licence if an adherent of the Pretender , 
by 12 and 13 Will III c 3 to correspond with the Pre- 
tender ; and by 57 Geo III c. 6 to compass or imagine 
the death of the prince regent In addition to these, 
many Acts of attainder were passed at different times. 
One of the most severe was that against Catherine 
Howard, 33 Hen. VIII c 21, which went as far as to 
make it treasonable for any queen to conceal her ante- 
nuptial incontinence. Other Acts were those against 
Archbishop Scrope, Owen Glendower, Jack Cade, Lord 
Seymour, Sir John Penwick, James Stuart, and Bishop 
Atterbury. In one case, that of Cromwell, Ireton, and 
Bradshaw, an Act of attainder was passed after the death 
of those guilty of the treason, 12 Car. II. c 30. At times 

1 Since the disappearance of petit treason as a distinct crime, it 
seems useless to retain tlie old name of high, treason "by which what 
may he called tieason proper was foimeily known. 

2 One reason for making these offences treason rather than felony 

was no doulbt to give the crown rather than the lord of the fee the 
right to the real estate of the criminal on forfeiture Had the offences 
been felony the king would have had only his year, day, and waste 

on the estate escheating to the loid, as was the case m treason befoie 

the Statute of Treasons (see Felony). 
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Acts of indemnity were passed to relieve those who had 
taken part m the suppression of rebellion from any possible 
liability for illegal proceedings Thiee such Acts weie 
passed m the reign of William III 

The Statute of Tieasons, as mteipieted by the judges, is still the 
standaid by which, an act is determined to he tieason or not The 
judicial intei pretation has been sometimes stiamed to meet cases 
scarcely within the contemplation of the fiameis of the statute 
e (j , it became established doctnne that a conspiracy to levy wai 
against the king’s person or to impiison 01 depose him might he 
given m evidence as an overt act of compassing his death, and that 
spoken words, though they could not m themselves amount to 
tieason, might constitute an oveit act, and so be evidence Besides 
decisions on paitieulai cases, the judges at diffeient times came to 
general resolutions which had an appieeiable effect on the law. The 
puneipal resolutions weie those of 1397 (eonfhxned by 21 Ric II 
c 12), of 155 7, and those agieed to in the case of the legicides at 
the Restoration and lepoited by Sn John Kelyng A remarkable 
lesolution xn faiorem xcx among the lattei was that a prisoner 
ought not to be ironed duung tual Tlie result of judicial decisions 
on the Statute of Tieasons was summed up in Acts passed in 1786, 
made peimanent 111 1817 and m 1848 (57 Geo III c 6 and 11 
Viet c 12, the lattei often called the Ti eason Felony Act) The 
effect of this legislation, aecoiding to Mr Justice Stephen, is that 
such of the judicial constructions as extend the imagining of the 
king’s death to imagining his death, destruction, 01 any bodily 
harm tending to death or destruction, maim or wounding, im- 
prisonment or restiamt, have been adopted, while such of the con- 
structions as make the imagining of his deposition conspmng to 
levy wai against him, and instigating foreigneis to invade the 
lealm, have not been abolished, hut aie left to rest 011 the authonty 
of decided cases The present state of the law has been incorpor- 
ated by skilled lawyeis m the draft cnmmal code, which will no 
doubt become an Act when parliament has leisuie to devote to 
matters of tins kind The code diaws a distinction between treason, 
and treasonable mimes, the foimei including such acts (omitting 
those that aie obviously obsolete) as by the Statute of Treasons and 
subsequent legislation aie regaided as treason pioper, the latter 
including the crimes contained m the Act of 1848 In the woids 
of the code (§ 76) “treason is (a) the act of killing Her Majesty, or 
doing her any bodily harm tending to death or destruction, maim or 
wounding, and the act of imprisoning or resti anting hei , 01 (5) the 
forming and manifesting by an ovoit act an intention to kill Her 
Majesty, or to do her any bodily harm tending to death or destruc- 
tion, maun or wounding, or to imprison 01 to restrain her, or (c) 
the act of killing the eldest son and lieu -apparent of Her Majesty, 
or the queen consort of any king of the United Kingdom of Great 
Butam and Ireland; or (d) the forming and manifesting by an 
oveit act au intention to kill the eldest sou and hen -apparent of 
Her Majesty, or tlie queen consort of any king of the United 
Kingdom of Great Butam and Ireland , or (e) conspiring with any 
peison to kill Her Majesty, or to do her any bodily liaim tending 
to death or destruction, maim or wounding, 01 conspmng with any 
person to imprison or lestiam liei , 01 (/) levying war against Her 
Majesty eithei with intent to depose Her Majesty from the style, 
honoui, and loyal name of the imperial ciown of the United 
Kingdom of Great Butam and Ii eland 01 of any other of Her 
Majesty’s dominions 01 countues ; or m order by force or constraint 
to compel Hei Majesty to change her measures or counsels, or m 
ordei to intimidate or overawe hotli Houses or cxthei House of 
Parliament; or (g) conspiring to levy war against Her Majesty 
with, any such intent or for any such purpose as aforesaid ; or (7i) 
instigating any foreigner with foies to invade this realm or any 
other of the dominions of Hai Majesty, 01 (r) assisting any public 
enemy at wai with Hei Majesty m such wai by any means whatso- 
ever , or { 3 ) violating, whether with her consent or not, a queen 
consort, 01 the wife ot the eldest son and heir-apparent for the time 
being of the king or queen regnant.” There are a few other Acts 
still m force besides those of 1817 and 1848 which have dealt with 
substantive law By 11 Henry VII c. 1 obedience to the da facto 
sovereign for the tune being is not treason By 1 Anne st 2, c. 
21, it is treason to endeavour to hinder the next successor to the 
crown from succeeding, and by 6 Anne c 41 it is treason to 
maliciously, advisedly, and directly by writing or printing main- 
tain and affirm that any person has a right to the crown otherwise 
than according to the Acts of Settlement and Union, or that the 
crown and parliament cannot pass statutes for the limitation of the 
succession to the crown. 

The Acts dealing with procedure and punishment are more 
numeious, and are characterized by a slowly increasing favour shown 
to the accused, — m fact, considerably greater than m felony, for 
counsel weie not allowed to prisoneis 111 charges of felony until 
1836, and such prisoners are still not entitled to a copy of the 
indictment or the names of the witnesses or jury With respect to 
the mode of trial, the effect of common law and legislation is that 
there are now four varieties, — Impeachment (q.v ), trial of a peer 
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by tlie peers, court martial, and trial by a judge of the High Court 
of Justice and a jury The offence cannot be tiled at quaiter 
sessions Trial by battle m cases of treason ceased m the 14th 
century, as far as regards appeals m the common law courts or m 
parliament, by the effect of several statutes passed between 1332 
and 1399. Appeals of treason were finally abolished m 1819 (see 
Atpeal) In the court of the lord high constable an aw aid of 
battle occurred as lately as 1631 m the ease of Lord Rea 1 Traitors 
m the reign of Edwaid IV , and perhaps later, were at times tiicd 
by martial law The issue of commissions of martial law in time 
of peace was declaied illegal by the Petition of Right in 1628 
The prerogative of the mown to try traitois by martial law m time 
of open rebellion still exists, and is recognized by statute In two 
Acts, for instance, dealing with Ii eland, 43 Geo III c 117 and 3 
and 4 Will IV. c 4, it was provided that nothing m the Acts was 
to take away the undoubted pieiogative of the crown for the public 
safety to resort to the exeieise of maitial law against open enemies 
and traitois A peer is tried before the House of Lords, or the 
court of the lord high steward if the trial be during the lecess of 
parliament Procedure m such tnals is legulated by 7 and 8 Will 
III c 3, and other Acts The last tual of a peei for treason was 
that of Lord Lovat in. 1746-47 Persons subject to naval or 
military law aie tuable by couit martial in certain eases undei the 
powers given by the Naval Discipline Act, 1866, and the Army 
Act, 1881 The tual of treason committed out of the realm is 
regulated by 35 Hen. VIII. c 2, 5 and 6 Edw VI c 11, and 7 
Anne c. 21 Loid Macguire was tried by jury xn England undei 
35 Hen. VIII c 2 foi treason committed m Ireland 3 Piocedure 
before and at the trial depends upon a large number of Acts, of 
which the most important is one passed in 1695 (7 and 8 Will III 
c 3) It enacted that persons indicted for treason are to have a 
copy of the indictment deliveied to them five days before tual. 
The court is empowered to assign counsel for the pnsoner (a power 
extended to impeachments by 20 Geo II c 30) The oath of two 
witnesses, or confession in open court, or refusal to plead, oi per- 
emptory challenge of moie than thirty-five jurors is necessary for 
conviction The witnesses must be both to the same overt act or 
one to one and the other to another overt act of the same tieason 
If two or more treasons of diveis kinds are alleged m one indict- 
ment, one witness to prove one tieason and another to prove 
another are not sufficient No person is to be indicted unless 
within three years after the offence, except on a charge of attempted 
assassination of the king The accused is to have copies of the 
panel of the jury 3 two days before trial He is entitled to the 
same process to compel his witnesses to appear as is usually gianted 
to compel the witnesses for the prosecution No evidence is to be 
given of any overt act not expressly laid m the indictment The 
Act expressly denied the pnsoner the names of the witnesses 
against him The law' on this point was altered by 7 Anne c 21, 
which enacted that a list of such witnesses was to be deliveied to 
him ten days befoie trial Such witnesses had previously been 
made examinable upon oath by 1 Anne st 2, c 9 By 5 and 6 
Viet c 51 (extending the piovisions of an Act of 1800) the 
advantages given by the Act of William III arc not to extend to 
a prisoner ehaiged with treason m compassing or imagmiug any 
bodily harm tending to the death or destruction, maiming or 
wounding of the queen, wheie the overt act is an attempt to injure 
the person of the queen. In such a case the trial is to proceed m 
eveiy respect and oil the like evidence as if it weiefor muuler. By 

11 Viet, c 12 no prosecution for a felony under the Act, m so far 
as it is expiessed by open and advised speaking only, is to be 
instituted unless information he given to a justice or sheriff within 
six days and a warrant issued within ten days of the mfoimation, 
and no person is to be convicted of such an offence except on con- 
fession in open court or proof by two witnesses The prisoner is 
not to be acquitted if the facts amount to treason Theie may be 
accessories to felonies under this Act, which, as has been already 
stated, there cannot he to treason. The prosecutor and witnesses 
are not entitled to costs By a later Act of the same year (11 and 

12 Viet c 42, § 23) a person charged with treason is not to he 
admitted to bail except by older of a secretaiy of state or by the 
Queen’s Bench Division or a judge thereof m vacation 

The punishment of treason at common law was barbarous in. the 
extreme 4 The sentence was that the offender, if a man, be drawn 
on a hurdle to the place of execution, that there he be hanged by 
the neck till he be dead, that his head be seveied from his body, 
and that his body be divided into four quarters, the head and 
quarters to be at the disposal of the crown A woman was drawn 
to the place of execution, and there burned alive The Acts of 30 
Geo III e 48 and 54 Geo III c 146 changed the sentence to 

1 Shakespeare twice makes effective use of the tnal by battle m treason, m 
King Ledr and Richard II 2 4 State Ti idls, 653 

s By the Bill of Rights the jurois m trials for treason must have been free- 
holders This provision of the Act was repealed by 9 Geo IV c 50 

4 The exceptional character of the punishment, like that of the procedure, may 
be paralleled from Germany The punishment of traitors by Frederick 31 by 
wrapping them in lead and throwing them, into a furnace is alluded to by Dante, 
Infei no, xxiii. 66. 


hanging in the case of women, and m the case of men enabled the 
ciown, by warrant under the sign manual countersigned by a 
secretary of state, to change the sentence to beheading oi remit it 
altogether By the Felony Act, 1870, the punishment is hanging 
only, but 51 Geo III c 146 appears to be still so far in force that 
beheading may be substituted by wairant of the crown where the 
cununal is a man Attamdei and forfeiture aie abolished by the 
Felony Act, 1870, except wheie the offender has been outlawed 5 
The maximum penalty for a felony under the Act of 1848 is penal 
servitude for life Iu every pardon of treason the offence is to be 
particulaily specified therein (see Pardon) 

Trials foi tieason m Gieat Bntam and Ireland have been very 
numerous, and occupy a large part of the numerous volumes of the 
State Trials Some of the more mteiesting may be mentioned 
Befoie the Statute of Txeasons were those of Gaveston and the 
Despenseis in the reign of Edward II on ehaiges of accroaching 
the royal power After the Statute wei e those (some before the 
peers by trial oi impeachment, most befoie the ordinal y criminal 
courts) of Empson anil Dudley, Fisher, More, the eail of Surrey, 
the duke of Someiset, Anne Boleyn, Lady Jane Giey, Six Thomas 
Wyatt, Cranmer, tlie queen of Scots, Sn Waltei Raleigh, Stiaffoid, 
Laud, Su Henry Vane and other legieides, William, Loid Russell, 
Algernon Sidney, the duke of Monmouth, and those implicated m 
the Pilgrimage of Grace, the Gunpowder, Popish, Rye House, and 
other plots Cases where the proceeding was by bill of attainder 
have been already mentioned Occasionally the lesult of a tual 
was confirmed by statute In some of these tnals, as is well 
known, the law was considerably strained m ordei to insuie a con- 
viction Since the Revolution there have been the cases of those 
who took pait m the usings of 1715 and 1745, Lord Geoige Goidon 
in 1780, Haidy and Home Toolce m 1794, the Cato Street con- 
spiratois m 1820, Frost m 1840, and the Fenians m 1867 It 
should be noticed that many cases of proceedings foi tieason 
against foreigners oeem Tieason committed by them witlnn the 
realm is a bieaeh of wliat has been called local allegiance, due to 
the sovereign of the country m which they reside Such are the 
cases of Leslie, bishop of Ross, ambassador to Elizabeth from the 
queen of Scots, the IVIaiquis de Guiscard m Queen Anne’s reign, 
and Gjllenborg, the ambassador fiom Sweden to George II. Pro- 
ceedings against ambassadors for tieason have never gone beyond 
impusonment, more for safe custody than as a punishment No 
amount of i evidence abroad will suffice to exempt a native-born 
subject fiom the penalty of tieason it he beai aims against the 
country of his bath 6 

Misprision (from the old Fiench mcspus) of treason, m the words 
of Blackstone, “ consists m the bare knowledge and concealment of 
treason, without any degree of assent thereto, foi any assent makes 
the party a pnnoipal tiaitoi 55 At common law even the conceal- 
ment was tieason, but 5 and 6 Edw VI c 11 and 1 and 2 Ph. 
and M c 10 made concealment a misprision only The offence 
was dealt with by many Acts, under some of which rather remark- 
able cumes were made misprision , e g , 14 Eliz c. 3 constituted 
the counterfeiting of foreign coinage a rrnspnsion The procedure 
m trials for misprision is m goneial the same as that followed m 
trials for treason, most of the Acts regulating procedure including 
both cumes The punishment is loss of the profit of the lands of 
the offender duung life, and imprisonment for life 

Cognate Offences ■ — Under this head may be conveniently grouped 
certain offences against public order which, though not technically 
tieason or treasonable offences (to use the language of the draft 
criminal code), are so nearly allied to them as to make it convenient 
to treat them under the head of treason The most interesting of 
these fox historical reasons is prsemunvre The word is derived 
from prsemumre ovprsevnanen facias , the introductory words of the 
writ of summons to the defendant to answer the cliaige From 
this the word came to be used to denote the offences prosecuted 
by means of such a writ, usually of an ecclesiastical kind The 
Statute of Prsamumre, specially so called, is 16 Ric II c 5, enact- 
ing that the procuring at Rome or elsewhere of any translations, 
bulls. See , against the king puts the persons offending out of the 
king’s protection, subjects their goods to ioifeiture and themselves 
to attachment or process of prmnunv) e facias The Act introduced 
no new punciple, but simply continued the anti-papal policy 
visible in the Statutes of Provisors, the earliest of which dated from 
1307 At different times many othei Acts weie passed, extending 
the penalties of prsamumre to other cumes, usually those connected 
with the supremacy of the pope (2 Hen IV c. 4, mentioned under 
Tithes, is an example), but sometimes of a more distinctly political 
as distinguished from religious nature Thus it is prsemumre by 
13 Oar I c 1 to affirm the power of parliament to legislate with- 
out the crown, by the Habeas Coipus Act to send a prisoner beyond 
seas, and to vei bally assert the right of a person to the crown con- 

5 Pioceedmgs after tlie death of an alleged tiaitoi might at one time have 
been taken, hut only to a ve,iy limited extent as compaied with what was 
allowed m Roman and Scots law Su E Coke (4 Rep , 57) states that theie 
might have been forfeiture of the land oi goods of one slain m lebellion on view 
of the body by the lord, chief justice of England as supieme coroner. 

0 See 2Eneas Macdonald’s case, 18 State Trials, 857. 
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fcrary to the Acts of Settlement and Union is pisenxumre by 6 Anne I -vezbal sedition) consisted in the engendering discord between fans; 


c 41 To do so by writing or printing is, as lias been said, treason 
The latest Act constituting a pnemumre is the Royal Marnage 
Act, 12 Geo III c 11, which subjects to the penalties of premunire 
anyone guilty of a breach of the pi ovisiom of the Act A peei 
charged with praemunire is not entitled to trial by Ins peeis, but is 
to be tried by a jury The most famous Tnkoi ical instance of a 
prosecution on the Statute of Piremunue was that of Volseym 
1529 Othei offences cognate to treason are publishing scandalous 
stories about the king (the leasing-making of Scotch law), mal- 
administration and sale of public offices, coming, offences against 
the Foreign Enlistment Act, and the dimes specially pxovided 
against by 33 Hen Till e 12 and 5 and 6 "Viet c" 51 The 
former Act punished malicious sti iking m the king’s palace by 
peipetual imprisonment, fine, and loss of the right hand The 
minute provisions for the mutilation of the offendei aie veiy 
cmious, out not of immediate interest, as that pait of the Act 
which inflicted mutilation was repealed by 9 Geo IV c 31 By 
5 and 6 Viet c 51 it is a high misdemeanoui , punishable by penal 
servitude foi seven yeais, to wilfully dischaige, point, aim, oi 
present at the person of the queen any gun oi othei aims, loaded 
<a not, or to stuke at oi attempt to throw anything upon the 
queen’s peison, or to pioduce any fiieatms oi other aims, oi any 
explosive oi dangerous mattei, neai hei peison, with intent to 
injure or alarm her oi to commit a bieach of the peace Foi other 
offences which aie more oi less neaily connected with treason refer- 
ence may he made to the aiticles Libdl, Oaths, PErniON - , Riot, 
and SnDiTrosr 1 

Scotland — Tieason included tieason pi oper, or cumes against the 
mown oi the state, such as lebellion, and dimes which, though not 
technically tieasonable, weie by legislation punished as treason 
Examples of the lattei weie the lemammg in England against the 
king’s null, 1430, c 19, wilful fire-raismg, 1526, c 10, kidnapping, 
1567,c 27 , theft, leset, and stoutlmef by banded men, 1587, c 34 
Theie were also many acts dealing with offences m the nature of 
resistance to authouty, such as unlawful convocations, and with 
treasons of a meiely tiansitoiy natuie, such as attempting to restoie 
the Ruthvens (1600), taking oi owning the Covenants (1685), oi 
corresponding with James VII (1698) Acts of foifeitiue -weie 
sometimes. directed against individuals, as 1645, c 23, against the 
marquis of Iiuntly Scottish proceduie was as a lule less favour- 
able to the accused than English In one matter, liowevei, the 
opposite was the case Advocates compellable to act on behalf of 
the accused weie allowed him by 1587, c 57, moio than a centuiy 
before the concession, of a similar indulgence m England. At one 
time tual in absence and even after death was allowed, as m Roman 
law In the case of Robeit Leslie, m 1540, a summons after death 
was held by the estates to be competent, and the bones of the 
deceased were exhumed and piesented at the bar of the couit 2 3 
The Act 1542, c 13, confined this revolting piocedme to certain 
treasons of the moie heinous land By 7 Anne c 21 trial xa 
absence — the la9t instance of which had occiured in 1698 — was 
abolished The same Act assimilated the law and piaetice of 
tieason to that of England in other respects by enacting that no 
dime should be treason or mispiision m Scotland but such as was 
treason or mispnsion m England The Act furthei piovided that 
the trial was to bo by a jury of twelve, not fifteen as m otliei crimes, 
befoie the couit of justiciaiy, or a commission of oyer and termmei 
containing at least tluee loids of justiciary To slay a loid of 
justiciaiy oi lord of session, or to counteifeit the gi eat seal, was 
made treason The Act also contained piovisions as to foifeituie,® 
qualification of jnrois, and procedure Outlawiy for treason was 
regulated by 22 Geo II c 48 The punishment still remains the 
same as it was m England befoie the Felony Act, 1870, and 
attainder and forfeiture aie still the effects of condemnation for 
treason, the Act of 1870 not extending to Scotland One or two 
othei statutory provisions may be buefly noticed The tual of a 
peer of Gieat Britain for treason committed in Scotland is to be by 
a commission fiom the crown, on indictment found by a juiy of 
twelve (6 Anne c 23, 6 Geo IV, c. 66), Bail in. treason -felony is 
only to be allowed by consent of the public piosecutor or wanant 
of the high oi cncuit coiut (11 Viet, c 12). The term lese-majesty 
was sometimes used for what was tieason proper, eg m 1524, c 4, 
making it lese-majesty to tianspoit the king out of the realm, 
sometimes as a synonym of leasing -making This crime (also called 

1 Authorities — The text waiters on cnminal law, such as Hale and Hawkms : 
Bacon, Law Tracts, Cases of Tieason, Coke, 3 Inst , 1-35) ; Sir 3t Holboume, 
Reading on the Statute of Treasons , Ludeis, Law Tracts, Foster, Discourse of 
Ti eason , Stephen, Comm , rol. iv bk vi ch vi The Statute of Tieasons is 
noticed by Hallam, Const Hist , vol id, p 203 , Stubbs, Const Hist vol ill 
p 513 The most valuable modern authoi ities are Stephen, Hist of the C> iminal 
Law, vol ii ch xxui , and Willis Buncl, Selection of Cases from the Slate Trials 

2 In the one Instance in England — that of Ciomwell, Ireton, and Bradshaw — 
wheie the bodies of alleged tiaitois weie exhumed after death they were not 
brought to the bar of a court as in Scotland 

3 The piovisions in the Act as to foifeituie (now repealed) weie, according to 

Biackstone, Comm , vol iv. p 384, the result of a compi omise between the House 
of Lords, in favour of its continuance, and the House of Commons, suppoited. by 

the Scottish nation, smuggling to secure a total immunity fiom this disability 


and people by slandei of the king 4 The earliest Act against 
leasing-making co nomine was in. 1524 The leign of James VI 
was pi e-ennnently pi olifie m legislation against this crime It is 
now of no practical interest, as prosecutions foi leasmg-making 
have long fallen into desuetude Atone time, however, the powers 
of the vanous Acts weie put into foice with gieat seventy, especially 
m the tual of the eail of Aigyll m 1681. The punishment for 
leasmg-making, once capital, is now, by 6 Geo IV c 47, fine ot 
impiisonment, oi both The offence of pigemunue was introduced 
into Scotland at a comparatively late period By 6 Anne c 23 it 
is puemunue for the peeis of Scotland assembled to elect represen- 
tatives to tieat of any other matter 5 

It eland — Numeious Acts, beginning with 18 Hen, VI c 2, 
weie passed by the lush parliament — m many cases meie echoes of 
previous English legislation As m England and Scotland, theie 
was a tendency to include undei tieason ci lines of quite anothei 
character Muulet was made tieason by 10 Hen VII c 21, and 
aison by 13 Hen VIII. c 1 Appaiently the law must sometimes 
have been strained against accused persons, for 3 and 4 Ph and M. 
c 11 enacted that trials foi tieason were to be aecouhng to the 
common law- Tieasons of a tempoiary natuie weie otten the 
subject ot legislation An example is 11 Ehz c 6, making it treason 
to assume tlie name and authouty of O’Neill The provisions of the 
English Act of William III as to witnesses, &c , weie not extended 
to Ireland until 1821 by 1 and 2 Geo IV e 24 JMany Acts of 
indemnity weie passed both by the parliaments of Ireland and of 
the United Kingdom Among the moie important weie an lush 
Act of 1799 (39 Geo III c 3), indemnifying those who had been 
active m suppie&sing the tieasonable using of the previous year, 
and one of the pailiament of the United Kingdom (41 Geo III c 
104), indemnifying those who had taken part m the suppression 
of lebellion subsequent to 1799 The law is now practically the 
same as that of England, unless wheie exceptional political circum- 
stances have led to exceptional legislation Thus a senes of enact- 
ments called the “Wluteboy Acts” (passed by the lush and the 
United Kingdom parliaments between 1775 and. 1830) was intended 
to give additional facilities to tlie executive for the suppression of 
tumultuous usings. Many lush Acts dealt with unlicensed posses- 
sion and manufacture of aims A similar policy was continued 
aftei the Union, and appears m the Peace Preservation Act, 1881, 
continued m 1887 for five yeais Some Acts, such as 3 and 4 Will 
IV c 4, went as far as to make offenders m a proclaimed distuct 
tuable by court-maitial By the Pieventiou oi Clime Act, 1882, 
now expired, the lord-lieutenant was erapoweied to issuo special 
commissions for the trial without jury of treason and treason-felony 
The power was never exercised The Cumin al Law and Pioceduie 
(Iieland) Act, 1887, deals with resistance to authority and offences 
of a treasonable nature, especially “ dangeious associations,” though 
treason is not mentioned by name 

British Colonics and Dependencies — The law in the mmo agrees 
with that ot the mother country, but it is quite competent foi a 
colony to deal with tieason by its own legislation which need not 
necessarily be m accordance with English law, and is sometimes ex- 
pressed in more definite terms Thus the Indian penal code makes 
it punishable with transpoitation for life to wage war against the 
Government of any Asiatic powei in alliance or at peace with tlie 
queen, oi to attempt to excite feelings of disaffection to the Govern- 
ment Numerous tempoiary Acts weie passed about the time of 
the mutiny, one of the most characteristic being an. Act of 1858 
making rebellious villages liable to confiscation By the Capo of 
Good Hope statutes it is tieason to deliver aims or gunpowder to 
the queen’s enemies Many colonies adopt the English legislation 
as to pioceduie, and some, as New South Wales, &c , enact the 
Tieason Felony Act A striking feature of colonial legislation on 
tins subject is the great numbei of Acts of indemnity passed after 
different rebellions. Instances of such Acts occui m the legislation 
of Canada, Ceylon, the Cape of Good Hope, New Zealand, St Vin- 
cent, and Jamaica. The most important m the histoiy of law is 
the Jamaica Act of 1866, indemnifying Mr Eyre for any acts com- 
mitted during the suppression of the using m the previous yeai 
It was finally held by the Exchequer Chamber m 1870 that this Act 
piotected Mr Eyre fiom "being sued successfully in England on a 
cause of action arising out of his acts dining the outbreak ( f( Phil- 
lips v Eyie,” Daw Reports, 6 Queen’s Bench, I) 

United States — The law is based upon that of England By 
Art 3 s. 3 of the constitution “tieason against the United States 
shall consist only in levying war against them, or m adheung to 
their enemies, giving them aid and comfoit. No person shall bo 
convicted of treason unless on the testimony of two witnesses to 
the same overt act, or on confession m open court The Congress 
shall have power to declare the punishment of treason, but no 
attainder of treason shall woik corruption of blood oi forfeituie, 
except during the life of the peison attainted ” By Ait 2 s 4 

4 It is called "by Hallam “ the old mysteiy of iniquity in Scots law ” 

5 Foi the existing Scots law of tieason see Macdonald, Ci tinvial Law. p 220 
Foi leasing-making see Hume, Comm * vol. i p 345 
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impeachment for and conviction of treason is a ground for remov- 
ing the president, vice-president, and othei civil ofheeis The 
punishment by an Act ot 1790 was declaied to be death by hanging 
But during the Civil Wai a new Act (17 July 1S62) v,as passed, 
providing that the punishment should be death, oi, at the discretion 
of the court, lmpusomnent at hard labour for not less than hie 
yeais, and a fine of not less than 10,000 dollars to be levied on the 
real and peisonal property of the ollVndei, in addition to disability 
to hold any office under the United States The Act of 1862 and 
other Acts also deal with the crimes ol inciting or engaging m 
rebellion oi insurrection, criminal correspondence w itli ioieign 
Governments m i elation to any disputes or controversies with the 
United States, oi to defeat the measuies of the Government of 
the United States, seditions, conspiracy, recruiting soldiers oi 
sailors and enlistment to seive against the United States The 
Act of 1790 fuither provides for the deliveiy to the prisonei of 
a copy of the indictment and a list of the jurois, for defence by 
counsel, and for the finding of the indictment within thiee } ears 
after the commission of the treason Misprision of treason is de- 
fined to he the crime committed by a pemon owing allegiance to 
the United States, and having knowledge of the commission of any 
crime against them, who conceals and does not as soon as may be 
disclose and make known the same to the president oi to some 
judge of the United States, or to the governoi or to some judge 
or justice of a partu ular State The punishment is unpiisonment 
for not moie than seven yearn and a fine of not moie than 1000 
dollars (see Reused Statutes , §§ 1033, 1034, 1043, 5331-5338 , Stoiy, 
Coiisidution of the United States, §§ 1296-1301, 1796-1802) 
Treason against the United States cannot be inqmied into by any 
State court, but the States may, and some of them have, their own 
constitutions and legislation as to tieasons committed against 
themselves, generally following the lines of the constitution and 
legislation ol the United States In some cases theie aie diflei- 
ences which are woifcli notice Thus the constitution of Massa- 
chusetts, § 25, declares that no subject ought in any case or in. 
any time to be declai ed guilty of treason by the legislature. The 
same provision is contained m the constitutions of Yermont, 
Connecticut, Pennsylvania, Alabama, and otheis In some States 
the crime of tieason cannot be pardoned , in others, as in New 
York, it may be paidoned by the legislature, and the governor may 
suspend the sentence until the end of the session of the legislature 
nest follow mg conviction In some States a person convicted of 
treason is disqualified for exercising the fianehise In New’ Yoik 
conviction carnes with it foifeitiue of leal estate for the life of the 
convict and of his goods and chattels (J Wt ) 

TREASURE-TROYE is defined by Blaekstone to be 
money or com, gold, silver, plate, or bullion found bidden 
in the earth or other private place, the owner thereof being 
unknown This definition is simply an extension of the 
Roman law definition of thesaurus inventus as an ancient 
deposit of money (vetus cleposilio pecumee) found by 
accident and without actual search. The right to treasure- 
trove was not, however, the same m Roman and English 
law The former at its latest stage divided it between the 
finder and the owner of the land on which it was found, 
except where it was found on public or imperial property, 
when one-half went to the fisc If a man found treasure 
on his own land, he had a right to the whole. The rights 
of the crown, modified by those of the feudal lord, giadu- 
ally became more extensive m the feudal law of Europe, 
so much so as to become, in the words of Grotras, “jus 
commune et quasi gentium ” In more recent times there 
has been a return, at any rate m the case of France, to the i 
division made by the Roman law. In England the com- 
mon law, which at one time apparently conferred treasure- 
trove, wherever found, upon the finder, now gives it all to 
the king, m accordance with the maxim “quod nullius est 
fit domim regis ” This is always provided that the owner 
cannot he known or discovered If he can be, he and not 
the king is entitled to it 

A right to treasme-tiove maybe granted by the British crown as 
a Franchise (q.v ) It is the duty of one finding treasure to make 
it known to the coroner. By the statute De Officio Cot onatoris 
(4 Edw I st 2), the coioner is to mqune of treasure that is found, 
who were the finders and likewise who is suspected theieof, and 
that may be well perceived where one hveth liotously, haunting 
taverns, and hath done so of long time. Concealment of treasuie- 
txove is a misdemeanour at common law There can be no larceny 
of it until it has been found by the coroner to be the property of 
the crown The Home Office has recently issued a notification 


modifying the existing regulations so far as to peimit the finders 
of coins and antiquities coming under the description of treasure- 
tiove to retain articles not actually requned for national institu- 
tions, and the sum received fiom such institutions as the antiquanan 
-v aluc of any articles retained, subject to a deduction of 20 pei cent 
fiom the antiquanan value of the objects letamed and 10 pei cent 
fiom the value of othei objects In the United States tieasure- 
tioie is usually vested m the State as bona vacantia Louisiana 
follows the Ficncli Code Civil, and gives lialf to the finclei and half 
to the landowner The importance of tieasuie-tiove in India led 
to the .passing of the Indian Treasuie-Tiove Act (Act vi of 1878) 

It provides that treasure is to he deliveied to the finder if no owner 
appears If the owner can be found, tluee-fouiths go to the finder 
and one-fouith to the ownei, power being leserved to the Govern- 
ment to acquue it by payment of a sum equal to one-fifth moie 
than the value of the matenal 

TREATIES I A treaty is a contract between two or Teimmo- 
more states. The term “ bractatus, ” and its derivatives, l°gy- 
though of occasional occurrence m this sense from the 13th 
century onwards, only began to be commonly so employed, 
m lieu of the older technical teims “conventio publica,” 
or “foedus,” from the end of the 17th century In the 
language of moderu diplomacy the term “ treaty ” is re- 
stricted to the more important international agreements, 
especially to those which aie the work of a congress, while 
agreements dealing with subordinate questions are de- 
scribed by the moie geneial teim “convention ’’ The 
present article will disregaid this distinction 

2 The making and the observance of treaties is neces- Anti- 
sanly a very early phenomenon m the history of civilization, qmty 
and the theoiy of treaties was one of the first departments 

of international law to attract attention Treaties are 
recorded on the monuments of Egypt and Assyria , they 
occur m the Old Testament Scriptures, and questions 
arising under o-uv^/cat and “ foedera ” occupy much space 
in the Greek and Roman historians 1 

3 Treaties have been classified on many principles, Classifica- 
of which it will suffice to mention the more important A tiou 

“ personal treaty,” having leference to dynastic interests, 
is contrasted with a “leal treaty,” which binds the nation 
irrespectively of constitutional changes ; treaties creating 
outstanding obligations are opposed to “ transitory con- 
ventions,” e g , for cession of territory, recognition of inde- 
pendence, and the like, which operate irrevocably once for 
all, leaving nothing more to be done by the contracting 
parties , and treaties m the nature of a definite transaction 
{Bechtsgeschaft) are opposed to those which aim at estab- 
lishing a general rule of conduct (Bechtssatz). With refer- 
ence to their objects, treaties may perhaps be conveniently 
classified as (I) political, including treaties of peace, of 
alliance, of cession, of boundary, for creation of inter- 
national servitudes, of neutralization, of guarantee, of 
submission to arbitration , (2) commercial, including con- 
sular and fishery conventions, and slave trade and naviga- 
tion treaties , (3) confederations for special social objects, 
such as the Zollverem, the Latm monetary union, and the 
still wider unions with reference to posts, telegraphs, sub- 
marine cables, and weights and measures , (4) relating to 
criminal justice, eg, to extradition and arrest of fugitive 
seamen, (5) relating to civil justice, eg , to the protection 
of trade-mark and copyright, to the execution of foreign 
judgments, to the reception of evidence, and to actions by 
and against foreigners , (6) providing general rules for the 
conduct of warfare, e g , the declaration of Paris and the 
convention of Geneva It must be remarked that it is not 
always possible to assign a treaty wholly to one or other 
of the above classes, since many treaties contain m com- 
bination clauses referable to several of them. 

1 Foi the celebrated, treaty of 509 B c between Rome and Carthage, 
see Polybius m 22, and, on the subject geneially, Barbeyrac’s full 
but very uncritical Histoire des Anciens Traitez, 1739, Muller- 
Joclimus, Qesdiichte des Volkerr echts im A Uerthum, 1848, E Egger, 

Etudes JEhstonques sur les Trcwbes Publics chez les Grees et chez les 
JRotmins , new ed., 1866. 
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Ana- 4 The analogy between tieaty-making and legislation 

logies is striking when a congress agrees upon general principles 
which are afterwards accepted by a large numbei of states, 
as, foi instance, m the case of the Geneva convention foi 
improving the treatment of the wounded. Many political 
treaties containing “transitory” conventions, with leference 
to recognition, boundary, or cession, become, as it weie, the 
title-deeds of the nations to which they lelate 1 Tut the 
closest analogy of a treaty is to a conti act m private law, 
as will appeal from the immediately following paragraphs. 

Requi- 5, The making of a valid treaty implies seveial le- 

bite*> quisites. (1) It must be made between competent parties, 

i e , sovereign states A “concordat,” to which the pope, 
as a spmtual authority, is one of the parties, is therefore 
not a treaty, nor is a convention between a state and an 
individual, nor a convention between the rulers of two 
states with reference to their private affairs. Semi- 
sovereign states, such as San Marino or Egypt, may make 
conventions upon topics within then limited competence. 
It was formeily alleged that an infidel state could not be 
a party to a treaty The question wheie the tieaty- 
makmg power resides m a given state is answeied by the 
municipal law of that state. It usually lesides m the 
executive, though sometimes, as m the United States, it is 
shared by the legislature, or by a branch of it (2) Theie 
must be an expiession of agreement This is not (as in 
private law) rendeied voidable by duress , e g , the cession 
of a province, though extorted by ovei whelming force, is 
nevertheless unimpeachable Duress to the individual 
negotiator would, however, vitiate the effect of his signa- 
ture (3) Eiom the natuie of the case, the agreement of 
states, other than those the government of which is auto- 
cratic, must be signified by means of agents, whose 
authority is either expiess, as in the case of plenipoten- 
tiaries, or implied, as m the case of, e g , military and naval 
commandeis for matters, such as truces, capitulations, and 
cartels, which are necessauly confided to their discretion 
When an agent acts m excess of his implied authority he 
is said to make no treaty, but a mere “sponsion,” which, 
unless adopted by his Government, does not bind it, eg , 
the affair of the Caudme Forks (Livy, ix 5) and the con- 
vention of Closter Seven m 1757 (4) Unlike a contract 

m private law, a treaty, even though made in pursuance 
of a full power, is, according to modern views, of no effect 
till it is ratified. (5) No special form is necessary for a 
treaty, which in theory may be made without writing. It 
need not even appear on the face of it to be a contract 
between the parties, but may take the form of a joint 
declaration, or of an exchange of notes. Latin was at one 
time the language usually employed m treaties, aud con- 
tinued to be so employed to a late date by the emperor 
and the pope. Treaties to which several European powers 
of different nationalities are parties are now usually 
drawn up m French (the use of which became general m 
the time of Louis XIV.), bat tbe final act of the congiess 
of Vienna contains a protest against the use of this 
language being considered obligatory. A great European 
treaty usually commences “ In the name of the Most Holy 
and Indivisible Trinity,” or, if the Porte is a party, “In 
the name of Almighty God ” (6) It is sometimes said 

that a treaty mast have a lawful object, but the danger 
of accepting such a statement is apparent from the use 
which has been made of it by writers who deny the validity 
of any cession of national territory, or even go so far as to 
lay down, with Fiore, that “ all should be regarded as void 
which are m any way opposed to the development of the 
free activity of a nation, or which hinder the exercise of 
its natural rights.” (7) The making of a treaty is some- 
1 Of. Sir Edward Hertslet’s very useful collection entitled The Map 
of Europe by Treaty, 1875. 
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times accompanied by acts intended to secure its better 
performance. The taking of oaths, the assigning of “ con- 
servators pacis,” and the giving of hostages are now 
obsolete, but revenue is mortgaged, territoiy is pledged, 
and treaties of guarantee are entered into for this pmpose 

6 A “ transitory convention ” opeiates at once, leaving Duration, 
no duties to be subsequently performed, but with leference 

to conventions of other kinds questions arise as to the 
duration of the obligation created by them, m other words, 
as to the moment at which those obligations come to an 
end This may occur by the dissolution of one of the 
contracting states, by the object-matter of the agreement 
j ceasing to exist, by full performance, by peiformance be- 
coming impossible, by lapse of tbe time foi which the agree- 
ment was made, by contraiius consensus or mutual release, 
by “denunciation” by one party under a power leserved 
m tbe treaty By a breach on either side the treaty 
usually becomes, not void, but voidable A fuitkei cause 
of the termination of treaty obligations is a total change of 
circumstances, since a clause “rebus sic stantibus” is said 
to be a tacit condition m every treaty 2 Such a conten- 
tion can only be very cautiously admitted. It has been 
put forward by Russia in justification of her repudiation 
of the clauses of the treaty of Pans neutralizing the Black 
Sea, and of her engagements as to Batoum contained 
m the treaty of Berlin The London protocol of 1871, 
with a view to prevent such abuses, lays down, perhaps a 
little too broadly, “ that it is an essential principle of the 
law of nations that no power can liberate itself fiom the 
engagements of a treaty, nor modify the stipulations 
thereof, unless with the consent of the contracting powers, 
by means of an amicable arrangement.” Treaties are in 
most cases suspended, if not terminated, by the outbreak 
of a war between the contracting parties, and are therefore 
usually revived m express terms in the tieaty of peace 

7 The rules for the interpretation of treaties are not so interpre- 
different from those applicable to contracts m private law Nation 
as to need here a separate discussion 

8. Collections of treaties are either (l.) general or (n.) Collec- 
national. twas • 

(i ) The first to publish a general collection of treaties was geneial , 
Leibnitz, whose Codex Juris Gentium, containing documents from 
1097 to 1497, “ ea qua sola inter liberos populos legum sunt loco,” 
appeared m 1693, and was followed m 1700 by the Mantissa The 
Corps Omverscl Diplomatique du Droit des Gens of Dumont, con- 
tinued by Baibeyiae and Rousset m thirteen folio volumes, con- 
taining treaties fiom 315 AD to 1730, was published m 1726-39. 

Wench's Corpus Juris Gentium Mecentisstvn , 3 vols 8vo, 1781-95, 
contains treaties from 1735 to 1772 The 8vo Pecueil of G. F. de 
Martens, continued by C do Maitens, Saalfeld, Mmhard, Samwer, 

Hopf, and Stoerk, commenced m 1791 with treaties oE 1761, 
and is still m pi ogress. The series m 1887 extended to sixty-foui 
volumes See also the following periodical publications — Das 
Staatsarchw, Sammlung der offmdlen Adenstucke xm Gcsehichte 
dcr Gegenwart , Leipsic, commencing m 1861 , Archives Diplo- 
matiqiies, Stuttgart, since 1821 , Archives Diplomatiques, Keeueil 
Mcnsuel de Diplomatic ct d’Histaiie, Pans, since 1861, and Herts- 
let’ s British and Foreign State Papers, from the termination of the 
War of 1814 to the latest period, compiled at the Foreign Office by the 
Librarian and Keeper of the Papers , London, since 1819, and still 
m progress. 

(u ) The more important collections of national treaties are national 
those of M. Neumann and M de Plassan for Austria, 1855-84, 

Beutner for the German empire, 1883, Calvo foi “l’Amenque 
Latme,” 1862-69 , De Cleicq for Fiance, 1864-86 , De Garcia de 
la Yega for Belgium, 1850-83 , Lagemans for the Netherlands, 

1858-82 , Soutzo foi Greece, 1858 , Count Solar de la Maiguente 
for Sardinia, 1836-61 ; De Castro for Portugal, 1856-79 ; Rydberg 
for Sweden, 1877 , Kaisci (1861) and Eichmann (1885) for Switzer- 
land , Baron de Testa (1864-82) and Anstarchi Bey (1873-74) for 
Turkey , F. de Martens for Russia, 1874-86 , Mayeis for China, 

1877 The official publication for Italy begins m 1864, foi Spam 
in 1843, for Denmark in 1874 The treaties of Japan were pub- 
lished by authority m 1884 Those of the United States are con- 
tained m the Statutes at Large of the United States, and m the 

2 Cf. Bynkerslioek, Qurnt Jur Pub., n, c. 10. 
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collections of J Elliott (1S34) and H Minot (1844-50) , see also 
Mi Bancroft Davis’s Notes upon the Ti critics of the Jlmtul States vnth 
other Pouers, pi ceded by a List of the Ticuties add Contentions 
ruth Foreign Poiters, Ju analogically at / ringed, and fulloiucl by an 
Analytical Indue and a Synoj/tunl lnile a of the Ticatics, 1873 
In England no treaties were published befoie the 17tli century, 
such matters being thought “not lit to be made vulgir ” The 
treaty ot 1004 with Spain was, however, published by authonty, 
as w ere many of the treaties of the Stuart king' Kj rner’s Fcedci a 
was published, undei the orders of the Government, m twenty 
volumes, from 1704 to 1732 Tieaties aie officially published at 
the piesent day in. the London Gazette, and aie also piesented to 
parliament, but for methodical colleetious of tieaties made by 
Gieat Britain we aie indebted to private enterprise, which pio- 
dueed three volumes in. 1710-13, republished with a fouith vol- 
ume m 1732 Other tlnee volumes appealed m 1772-81, the 
collection commonly known as that of C Jenkmson (3 vols ) m 
1785, and that of Chalmers (2 vols,) in 1795 J Maegiegor pub- 
lished (1841-44) eight volumes of commercial tieaties, but the gieat 
collection of the commercial treaties of Gieat Britain is that of L 
Hertslet, librarian of the Foreign Office, continued by Ins son and 
successor in office, Sir Edwaid Hertslet, entitled A Complete Collec- 
tion of (he Treaties and Conventions and Reciprocal Regulations at 
present subsisting betuecn Gieat Britain and Foreign Poneis, and 
of the Laus and Otdeis in Council concerning the same, so fat as 
they idute to Couiiiicice and Nuugation, the Slate Trade , Post 
OJite, d,L , and to the Pt alleges and Interests of the Subjects of the 
Conti acting Piatics,lS20-S6, 16 v ols Sir Edwaid HettsletaLo com- 
menced in 1875 a series of volumes containing Tieaties and Tanffs 
regulating the Trade bdueui Bntain and Foieir/n Nations, awl 
Ret i acts of Tieaties between Foreign Pouers, containing the Most 
Favoured Nation Clauses applicable to Gieat Br itam The treaties 
affecting British India are officially set out, with histoiicai notes, 
m A Collection of Tieaties, Engagements and Sanauds i dating to 
India and Neighbouring Countries, by C 17 Aicheson This work, 
with the index, extends to eight volumes, which appealed at 
Calcutta in 1862-66 

fast of 9 It may be worth while to add a list of some of the 

import- more important treaties, now wholly or partially m force, 

treaties es P ecia ^y ^ose to which Great Britain is a party, classified 
according to their objects, in the order suggested m para- 
graph 3 

political, (i.) The principal treaties affecting the distabution of 
territory between the various states of Cential Europe are 
those of Westphalia (Osnabruek and Munster), 1648, 
Utrecht, 1713, Pans and Hubertsburg, 1763, for the parti- 
tion of Poland, 1772, 1793, Vienna, 1815, London, for the 
separation of Belgium from the Netherlands, 1831, 1839 ; 
Zurich, for the cession of a portion of Lombardy to Sardinia, 
1839; Vienna, as to Schleswig-Holstein, 1864, Prague, 
whereby the German Confederation was dissolved, Austria 
recognizing the new Noifch German Confederation, trans- 
ferring to Prussia her rights over Schleswig-Holstein, and 
ceding the remainder of Lombardy to Italy, 1866 , Frank- 
fort, between France and the new German empire, 1871 
The disintegration of the Ottoman empire has been regu- 
lated by the great powers, or some of them, m the treaties 
of London, 1832, 1863, 1864, and of Constantinople, 
1881, with reference to Greece, and by the tieaties of 
Pans, 1856 , London, 1871 , Berlin, 1878 , London, 1883, 
with reference to Montenegro, Roumama, Servia, Bulgaria, 
and the navigation of the Danube The encroachments of 
Russia upon Turkey, previous to the Cnmean War, aie 
registered in a series of treaties beginning with that of 
Kutchuk-Kamardji, 1774, and ending with that of Adnan- 
ople m 1829 The independence of the United States of 
America was acknowledged by Great Britain m the tieaty 
of peace signed at Paris m 1783. The boundary between 
the United States and the British possessions is regulated 
in details by the treaties of Washington of 1842, 1846, 
1871. Switzerland, Belgium, Corfu and Paxo, and Lux- 
emburg are respectively neutralized by the treaties of 
Vienna, 1815, aud of London, 1839, 1864, 1867 A list 
of treaties of guaiantee to which Great Butam is a party, 
and which are supposed to be still in force, beginning with 
a treaty made with Portugal in 1373, was presented to 
parliament m 1859. 
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j (u ) For the innumerable conventions to which Great commei- 
Britain is a party as to commerce, consular jurisdiction, cial > 
fishenes, and the slave trade, it must suffice to refer to 
the exhaustive and skilfully devised index to Hertslet’s 
Commei cut l Tieaties, forming volume xvi, 1885 
I (m ) The social mteieourse of the world is facilitated by social , 
conventions, such as those establishing the Latin monetary 
union, 1865, the international telegraphic union, 1865, 
the universal postal union, 1874; the international bureau 
of weights and measures, 1875, and providing for the 
protection of submanne cables in time of peace, 1884. 

Such treaties are somewhat misleadingly spoken of by 
recent writers (L von Stem and F de Martens) as con- 
stituting a “ droit admmistiatif international ” 

(iv ) The following are the now operative treaties of as to ex- 
extradition to which Great Britain is a party — with tiadition , 
the United States, 1842, Brazil and Germany, 1872; 

Austria, Denmark, Italy, Norway and Sweden, 1873 , 

Hayti and Netherlands, 1874, Belgium and France, 1876 , 

Spain, Portugal (as to India only), 1878, Tonga, 1879 , 
Luxemburg, Equador, and Switzerland, 1880 . Salvador, 

1881, Uruguay, 1884; Guatemala, 1885, Russia, 1886 
It will be ob 5 eived that all these, except the treaty with 
the United States, aie subsequent to and governed by the 
provisions of 33 and 34 Viet c 52, “ The Extradition Act, 

1870” Befoie the passing of tins geneial Act, it had 
been necessary to pass a special Act for giving effect to 
each treaty of extradition The most complete collec- 
tion of treaties of extradition is that of F J. Kirchner, 

I? Extradition, Recueil, <Lc , London, 1883. 

(v ) General conventions, to winch most of the Euro- as to 
peau states are parties, weie signed in 1883 at Paris for ^opy^ght, 
the protection of industrial, and m 1886 at Bern for the ac ' 5 
protection of literary and artistic, property 

(vi ) Certain bodies of rules intended to mitigate the as to the 
horrors of war have received the adhesion of most civilized c °^ u ot 
states Thus the declaiation of Pans, 1856 (to which, f ai e Vai " 
however, the United States, Spam, Mexico, Venezuela, 
Columbia, Bolivia, and Uruguay have declined to accede), 
prohibits the use of privateers and protects the commerce 
of neutrals, the Geneva convention, 1864, gives a neutral 
character to surgeons and hospitals, and the St Peteis- 
burg declaration, 1868, prohibits the employment of ex- 
plosive bullets weighing less than 400 grammes 

It were greatly to be wished that the official publication 
of tieaties could be rendered more speedy and more 
methodical than it now is The labours of the publicist 
would also be much lightened were it possible to con- 
solidate the various general collections of diplomatic acts 
into a new Corps Diplomatique Umversel, well furnished 
with cross references, and with brief annotations showing 
how far each treaty is supposed to be still in force 
10 In addition to the works alieady cited in the course of this Liteia- 
artiele the following aie foi vanous reasons nnpoi tant — Joh Lupus, ture 
Be Confcder atione Pr mciputn, Stiasburg, 1511 (the fust published 
monogiaph upon the subject), Bodinus, JDissartatio da Contractibus 
Summai um Potcstatum, Halle, 1696, Keyron, Be Vi Fccderum 
inter Gentes, Gott , 1778 , FTeyron, Essai Histomque et Politique 
sur les Garanties, &c , Gott , 1797, Waclitei, Be Modis Tollcndi 
Pacta inter Gentes, Stuttg , 1780 , Diesch, Uebei die Dauei clci 
Volkervei trage, Landshut, 1808 , C Beigbohm, Staatsvertrago 
unci Gesetze als Qucllen dcs Vollei rechts, Doipat, 1877, Jellmek, 

Die rechtliche Natui cler Stateniertragen, Vienna, 1880 , Holzen- 
doiff, Sandbuchdes Volken echts, vol in , 1887 On the lnstoiy of 
the great Emopean tieaties geneially, see the Histoire Abrtgie dcs 
Traitis de Paix entre les Puissances de V Europe, by Koch, as recast 
and continued by Scholl, m 1817 and 1818, and again by Count 
de Gaiden m 1848-59, as also the Recueil Manuel of De Mai tens 
and Cussy, now continued by Geffcken Foi the peace of West- 
phalia Puttei’s Geist dcs westpJialischen Fnedens, 1795, is useful; 
for the congress of Vienna, Kluber’s Aden cles Wiener Congresses, 

1815-19, and Be Congres de Vienne et les T mites de ISIS, pretedd 
des Gonfdrences de Dresde, de Prague, et de Chatillon, Siam dcs 
Congres d’ Awe-la-Chapelle, Troppau, Layback, et Vdrone, by Count 
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Angeberg The last-mentioned water has also published collec- 
tions of treaties i elating to Poland, 1762-1862, to the Italian 
question, 1859, to the congiess of Pans, 1856, and the revision 
of its woik by the conference of London, 1871 , and to the Fianco- 
Gernian Wai of 1870—71 Foi the tieaties regulating the Eastern 
question, see The Eitropean Ooncei t m the Eastei n Question, by T E 
Holland, 1885, and La Turqine et la Tanzvnat, by E Engelhaidt, 
1882-84 (TEH) 

TREBIZOND, m Greek Trapezes, a city of Asia 
Minor, situated on tlie Black Sea, near its south-eastern 
angle, fiom the time of its foundation as a Greek colony 
to the present day has always keen a considerable emporium 
of commerce, and at one time was for two centuues and a 
half the capital of an empire Its importance is due to 
its geographical position, because it commands the point 
■where the chief and most direct trade route from Persia 
and Central Asia to Europe over the tableland of Armenia 
by Bayazid and Erzeroum, descends to the sea Its safety 
also was secured by the barrier of rugged mountains which 
separates its district from the rest of Asia Minor, using to 
the height of 7000 or 8000 feet above the sea-level So 
complete is the watershed thab no streams pass thiough 
these ranges, and there is hardly any communication in 
this direction between the interior of Asia Minor and the 
coast Por the same reason, together with its northern 
aspect, the climate is humid and temperate, and favourable 
to the growth of vegetation, unlike that of the inland 
regions, which are exposed to great extremes of heat m 
summer and cold m winter The position which was 
occupied by the Hellenic and mediaeval city is a sloping 
table of ground (whence the original name of the place, 
Trapezus, or the “ Tableland ”), which falls m steep rocky 
precipices on the two sides, where two deep valleys, de- 
scending from the interior, run parallel at no great distance 
from one anothei down to the sea The whole is still 
inclosed by the Byzantine walls, which follow the lme of 
the cliffs, and are carried along the sea-face , and the 
upper part of the level, which is separated from the lower 
by an inner cross wall, forms the castle, while at the 
highest point, where a sort of neck is formed between the 
two valleys, is the keep which crowns the whole The 
fortifications and their surroundings are smgulaily pictur- 
esque, for the toweis, some round, some angular, which 
project from them are in many cases covered with creepers, 
and the gardens that occupy the valleys below teem with 
luxuriant vegetation On each side, about half-way be- 
tween the keep and the sea, these lavines are crossed by 
massive bridges, and on the fuitlier side of the western- 
most of these, away from the city, a large tower and other 
fortifications remain, which must have served to defend the 
approach from that quaiter The aiea of the ancient city 
is now called the Kaleh, and is inhabited by the Turks ; 
eastward of this is the extensive Christian quarter, and 
beyond this again a low jiromontory juts northward into 
the sea, partly covered with tlie houses of a well-built 
suburb, which is the puncipal ecntie of commerce. The 
harbour lies on the eastern side of this promontoiy, but it 
is an unsafe roadstead, being unprotected towards the 
north-east, and having been much silted up, so that vessels 
cannot appioach within a considerable distance of the 
shore The neighbourhood of this is the liveliest portion 
of the city, g,s it is from here that the caravans start for 
Persia, and at certain periods of the year long trains of 
camels may be seen, and Persian merchants conspicuous by 
their high black caps and long robes. The total population 
of the place is estimated at 32,000, of whom 2000 are 
Armenians, 7000 or 8000 Greeks, and the rest Turks 
The city of Tiapezus was a colony of Sinope, but it first comes 
into notice at tlie time of the Retreat of the Ten Thousand, who 
found repose there. Notwithstanding its comnieicial mipoitance, 
the remoteness of its position prevented it fi om being much 
known to fame either m the Hellenic or the eaily medneval period. 


its greatness dates fiom the time of the fourth crusade (1204), 
when the Byzantine empire v as dismembeied and its capital 
occupied by the Latins Dunng tlie confusion that followed that 
event a scion of the impel lal family of the Comnem, called Alexius, 
escaped into Asia, and, liavmg collected an army of Ibenan 
mercenai ies, entered Tiebizond, wheie lie was acknowledged as tlie 
legitimate soveieign, and assumed tlie title of Grand Comnenus. 
Though only twenty-two years of age, Alexius was a man of ability 
and lesolute will, capable of establishing ordei m a time of an- 
aichy, and thus he succeeded without difficulty m making himself 
mastei of the gicatei part of the southern coast of tlie Black Sea 
The enipne that was thus founded continued to exist until 1461, 
when the city was taken by Mohammed IT , eight years aftet he 
had captured Constantinople The cause of this long duiatiou, and 
at the same time the seciet of its histoiy, is to be found m the 
isolated position of Tiebizond and its district, between the moun- 
tains and the sea, which has alieady been described. By this 
means it was able to defy both the Seljuks and the Ottomans, and 
to maintain its independence against the emperois of ISTiesea and 
Constantinople But foi the same reason rts policy was always 
nariow, so that it nevet exeieised any beneficial influence on the 
woild at large It was chiefty m the way of matrimonial alli ances 
that it was bi ought into contact with otliei states The impeiial 
family weie lenowned for then beauty, and tlie princesses ot this 
lace were sought as hi ides by Byzantine empeiors of the dynasty 
ot the Palseologi, by Western nobles, and by Mohammedan punces; 
and the connexions thus formed ougmated a variety of diplomatic 
lolations and fuemlly oi offensive alliances The palace of Trebi- 
zond was famed tor its magnificence, the court for its luxury and 
elaboiate ceiemomal, while at the same time it was fiequently a 
liotbed of rotugue and nnmoiality The Grand Comnem weie 
also patious of ait and learning, and m consequence of this Tiebi- 
zond was lcsoited to by many eminent men, by whose agency 
the libiaiy of the palace was provided with valuable manuscripts 
and the city was adorned with splendid "buildings The writeis 
of the tune speak with enthusiasm of its lofty toweis, of the 
chinches and monastenes m the subuibs, and especially of the 

g udens, oichaids, and oli\e groves It excited the admuation of 
onzales Clavijo, the Spanish envoy, when lie pa&secl thiough it 
on his way to visit the couit of Timm at Samarkand (Clavijo, 
ECistoi ico del Gran Tarnation , , p 84) , and Cardinal Bessanon, who 
was a native of the place, in the lattei pait of lus life, when the 
city had passed into the hands of the Mohammedans, and lie was 
himself a digmtaiy of the Roman Clmrch, so little foigot the im- 
pression it had made upon him that he wioto a work entitled “ The 
Praise of Tiebizond” (’E yicclptoy TparreCovvTos), which exists m 
manusenpt at Venice Little was known of the history of the 
empire of Trebwond until the subject was taken m hand by Prof 
Fallmeiayer of Munich, who discovered the clnomele of Michael 
Panaietus among tlie books of Cardinal Bessanon, and from that 
woik, and othei souices of mfoi mation winch weie chiefly unknown 
up to that tune, compiled his Geschiehtc des Kaisa thums von 
Trapczunt (Munich, 1827) Finlay’s account of the period, m the 
fonith volume of his History of Greece, is based on this. From 
time to time the empeiois of Tiebizond paid tribute to the Seljiik 
sultans of Icoimun, to the grand ldians of the Mongols, to Timur 
the Tartar, to the Tuicoman clneftauis, and to the Ottomans , but 
by means of skilful negotiations they weie enabled piactically to 
seeme then independence We find them also at wai with many 
of these powers, and with tlie Genoese, who endeavouied to 
monopolize the commerce of the Black Sea Tlie city was several 
tunes besieged, the most formidable attack being that which 
occuned m the reign of Andiomeus I , the second emperoi, when 
tlie Seljuks, uudci the command of Melik, the son of the great 
sultan Ala ed-dm, fiist assaulted the northern wall m the direction 
of the sea, and afteiwaids endeavouied to storm the tipper citadel 
by night They failed, however, in both attempts , and in the 
lattei, owing to the darkness, and to the occuirenee of a violent 
stoim -which suddenly swelled the toueuts m the lavines, their 
foi ce was tin own into inextricable confusion, and they were com- 
pelled to abandon their camp and make the best of then escape 
fiom the country So groat was the strength of the fortifications 
that, when Mohammed II turned Ins thoughts towards the subju- 
gation of this state, he might have expenenced much difficulty m 
leducmg it, and might have been disposed, to offer favourable 
terms, had it not been for the pusillanimous conduct of David, the 
last emperor, who surrendered the place almost unconditionally 
Several interesting monuments of this period remain at Tiebizond 
m the form of chiu ches in the Byzantine style of architect™ e 
One of these is within the aiea of the old. city, viz , the church of 
the Panaghia Clirysokephalos, oi Virgin of the Golden Plead, a 
large and massive but excessively plain building, which is now the 
Orta-hissar mosque On the fuither side of the eastern ravine 
stands a smallei but veiy well propoitionecl structure, the church 
of St Etigemus, the patron saint of Trcbizond, now the Yem D juma 
djann, or New Finlay mosque Still more important is the eliurch 

of Haghia Soplua, which occupies a conspicuous position overlook- 
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inv the sea, about two miles to the west of the city The porches 
oftlns are handsomely ornamented, and about a bundled feet from 
it rises a tall campanile, the inner walls of u Inch have been covered 
m parts with frescos of religious subjects, though these are now 
much defaced But the most remarkable memorial of the Middle 
Ages that exists m all this district is the monasteiv of Sumelas, 
■which, is situated among the mountains, about 25 miles fiom 
Ti ebi/ond, at the side of a rocky glen, at a height of 4000 feet 
above the sea Its position is most extraordinary, for it occupies 
a cavern m the middle of the face of a peipendiculat eliff a thousand 
feet hi <r li, where the white buildings offer a marked contrast to the 
hrown^rock which forms their setting It is approached by a 
zicwa" path at the side of the cliff, fiom which a flight of stone 
stepsanil a wooden staircase gi\ e access to the monastery The 
valley below is filled with the richest vegetation, the undei growth 
being largely composed of azaleas andrhododendi ons An antiquity 
of 1500 years is claimed for the foundation of the monastery, but 
it is certain that the first person who raised it to importance was 
the emperor Alexius Comnenus III ofTrebizond, he rebuilt it m 
1360, and richly endowed it Ihe golden bull of that emperor, 
which became thenceforth the chartei of its foundation, is still 
preserved j it is one of the finest specimens of such documents, 
and contains portraits of Alexius himself and his queen The 
monastery also possesses the firman of Mohammed II. by which he 
accorded his protection to the monks when he became master of 
the country. FT) 

TREDEGAR, a town of Monmouthshire, England, is 
situated on the Sirhowy river, and on the London and 
North Western Railway system, 7 miles east-nortli-east of 
Merthyr Tydvil and 24=9 west of London The town owes 
its existence to the establishment in the beginning of the 
century of the works of tbe Tredegar Iron and Coal 
Company, who lease the soil and minerals from Lord 
Tredegar, The iron-works, chiefly for the smelting of 
iron and the manufacture of iron and steel rails, are of 
enormous extent, and employ upwards of 4000 men The 
town is also surrounded by iron and coal mines, the pro- 
perty of the company. It consists chiefly of workmen’s 
houses, but is built with regularity and neatness, the prin- 
cipal streets diverging from an open space called the 
Circle, m the centre of the town, where there are a number 
of good shops The church of St George is a tasteful 
modern building m the Norman style The temperance 
hall, union workhouse, and literary institute and library 
deserve notice The population of the urban sanitary 
district (area 7029 acres), a small portion of which is in 
Brecknockshire, m 1871 was 16,989 and m 1881 it was 
18,771 

TREE-CREEPER, one of the smallest of Btitish birds, 
and, regard being had to its requirements, one very gene- 
rally distributed It is the Gerthia familiaris of ornitho- 
logy, and remarkable for the stiffened shafts of its long 
and pointed tail-feathers, aided by which, and by its com- 
paratively large feet, it climbs nimbly, m a succession of 
jerks, the tranks or branches of tiees, invariably proceed- 
ing upwards or outwards and generally in a spual direc- 
tion, as it seeks the small insects that are hidden in the 
bark and form its chief food When in tbe course of its 
search it nears the end of a branch or the top of a trunk, 
it flits to another, always alighting lower down than the 
place it has left, and so continues its work. 

Inconspicuous m coloui, for its upper plumage is mostly of 
various shades of blown mottled with white, buff, and tawny, and 
beneath it is of a silvery white, the Ti ee- Creeper is far more common 
than the incurious suppose , hut, attention once drawn to it, it can 
be frequently seen and at times heard, for though a shy singer 
its song is loud and sweet. The nest is neat, generally placed in 
a chink formed by a half-detached piece of bark, which, secnies it ; 
from observation, and a considerable mass of material is commonly 
nsed to partly stuff up the opening and give a sure foundation for 
the tiny cup, in which aie laid from six to nine eggs of a translucent 
white, spotted or blotched with lust-colour The Tree-Creeper 
inhabits almost the whole of Euiope as well as Algeria, and lias 
been traced across Asia to Japan It is now recognized as an 
inhabitant of the greater part oi North Amenca, though for a time 
examples from that part of the woild, which, differed slightly 
m the tinge of the plumage, were accounted a distinct species 
(£7 amencana), and even those from Mexico and Guatemala (£7 
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mexicaaa) have lately been refened to the same It theiefore 
occupies an area not exceeded in extent by that of many Passerine 
buds, and is one of the strongest v, itnesses to the close alliance of 
the so-called N care tic and Palrearctic Regions 
1 Allied to the Tree-Creeper, but v anting its lengthened and stiff 
tail-feathers, is the genus Tichodi oma, the single member of which 
is the Mall-Ci eeper (T mm ana) of the Alps and some other 
mountainous parts of Euiope and Asia, and occasionally seen by 
the foi tun ate visitor to Switzerland fhrtteirng like a big butterfly 
against the face of a rock, conspicuous fiom the scarlet-crimson of 
its wing-coverts and its v hite spotted primaries Its bright hue is 
haidly visible when the bud is at rest, and it then presents a dingy 
appearance of grey and black It is a species of wide range, ex- 
tending from Spain to China , and, though hut seldom leaving its 
cliffs, it has wandeicd even so far as England Meriett ( Pmax , p 
177) m 1667 included it as a Butish "bird, and the coirespondenee 
between Marsh am and Gilbert White (P?oc N’otf and Nor to A r at 
Society, li p ISO) proves that an example was shot in Norfolk, 30th 
October 1792, while another is leported ( Zoologist , ser 2, p 4839) 
to have been killed m Lancashire, Sth May 1872 

The genus Gerthici as founded by Linnaeus contained 
25 species, all of winch, except the two above mentioned, 
have now been shewn to belong elsewhere , and for a long 
while so many others were referred to it that ib became a 
most heterogeneous company. At present, so few are the 
forms left in the Family Certhvtdee. that systematists are 
not wanting to unite it with the Sittidaa ( cf Nuthatch), 
for the two groups, however much their extreme members 
may differ, are linked by so many forms which still exist 
that little violence is done to the imagination by drawing 
upon the past for others to complete the series of descend- 
ants from a common, and not very remote ancestor, one 
that was possibly the ancestor of the Wrens (qv) as well. 
One thing, however, has especially to be noticed here. The 

Certhudse have not the least affinity to the Ptcidse (cf. 
Wood pucker , infra), but aie strictly Passerine, though 
the Australian genus Climactens may possibly not belong 
to them. (a n) 

TREEI-FERN la old and well-grown specimens of 
some of the familiar ferns of our temperate climates the 
wide-spreading crown of fronds may be observed to rise at 
a distance often of a good many inches above the surface 
of the ground, and from a stem of considerable thickness 
The common male fern Nephr odium ( Lastrssa ) furnishes 
the commonest instance of this higher and thicker trunks 
are, however, occasionally presented by the royal fern 
(Osmunda regalis), in which a height of 2 feet may be 
attained, and this with very considerable apparent thick- 
ness, due, however, to the origin and descent of a new 
series of adventitious roots from the bases of each annual 
set of fronds Some tropical members and allies of these 
genera become more distinctly tree-like, e g , Todea, , JPtens 
also has some sub-arboreal forms Oleandra is branched 
and shrub-like, while Ancjioptens and Marattia (Marat- 
tiacese) may also rise to 2 feet or more But the tree-ferns 
pioper are practically included within the family Cyathe- 
acese. This includes five genera ( Cyathea , Alsophila , 
Hemitdia , Dzcksoma , BalantiunC) and nearly 200 species, 
of which a few are herbaceous, but the majority arboreal 
and palm-like, reaching frequently a height of 50 feet or 
more, Alsophila excelsa of Norfolk Island having some- 
times measured 60 to 80 feet. The fronds are rarely 
simple or simply pmnate, but usually tnpmnate or decom- 
pound, and may attain a length of 20 feet, thus forming a 
splendid crown of foliage The stem may. occasionally 
branch into many crowns The genera are of wide geo- 
graphical range, mostly of course within the tropics of the 
Old and New World , but South Australia, New Zealand, 
and the Southern Pacific islands all possess their tree-ferns. 
In Tasmania Alsophila australis has been found up to the 
snow-level, and m the humid and mountainous regions of 
the tropics tree-ferns are also found to range np to a con- 
siderable altitude The fronds may either contribute to 
the apparent thickness of the stem by leaving more or less 
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of their bases, winch become hardened and persistent, or 
they may be articulated to the stem and fall off, leaving 
characteristic scars m spiral senes upon the stem. The 
stem is frequently much increased m apparent thickness 
by the downgrowth of aerial loots, forming a black coating 
several inches or even a foot m thickness, but its essential 
structure differs little m principle from that familiar m the 
rhizome of the common bracken ( Ptens ) To the ring or 
rather netted cylinder of fibro- vascular bundles character- 
istic of all fern stems scatteied internal as well as external 
bundles arising fiom these me superadded, and m a tree- 
fern these are of course m greater numbeis The outer 
bundles give off branches to the descending roots from the 
region where they pass into the leaves 

Tiee- ferns aie of course cultivated for then beauty alone, a few, 
however, aie of some economic applications, chiefly as somces of 
starch Thus the beautiful Alsophila excelsa of Noifolk Island is 
said to be threatened with extinction for the sake of its sago-like 
pith, which is greedily eaten b 3 r hogs, Cyathea medullaiis also 
furnishes a kind of sago to the natives of New Zealand, Queens- 
land, and the Paeihc islands A Javanese species of DicLsoma 
(D chi ysotncha) furnishes silky halts, which have been impoited 
as a styptic, and the long silky 01 lather woolly bans, so abundant 
on the stem and frond-leaves m the various species of Cibotium , 
have not only been put to a similai use, but m the Sandwich 
Islands furnish wool foi stuffing matti esses and cushions, which 
was foimeily an aiticle of export The “Tartarian lamb,” oi 
Agnus scythious of old travellers’ tales m China and Taitaiy, is 
simply the woolly stock of O Baromets, which, when clued and 
mveited and all save foui of its fiond-stalks cut aw r ay, has a dioll 
resemblance to a toy sheep 

See Fern, J Smith, Ihatoi to, Filieum , Lueissen, Med Phm'm BoiamX , and 
foi the stiuctuio of the stem, He Baiy’s Vetgleich Anatonue d Phmmog u 
Fame 

TREGELLES, Samuel Prideaux (1813-1875), New 
Testament scholar, was bom at Wo deli erase Place, near 
Ealmouth, ou January 30, 1S13 His parents were 
Quakers, and he himself for many yeais was m communion 
with the (Darbyite) Plymouth Brethren, but latteily he 
became a member of the Church of England He was 
educated at Ealmouth giammar school, and afterwaids, 
without having attended any university, held various 
modest educational appointments, but finally devoted 
himself entirely to a laborious student life, until he was 
incapacitated for literary woik by paralysis in, 1870. He 
died at Plymouth on April 24, 1875. 

Most of his liumeious publications had refeience to Ins great 
critical edition of the New Testament (see Bible, vol in p 648) 
They include an Account of the Printed Text of the Gieeh New 
Testament (1854), a new edition of Horne’s Introduction (1860), 
and Canon Muratonanus Eat hast Catalogue of Boohs of the New 
Testament (186S). As eaily as 1844 ho published au edition of 
the Apocalypse, with the Gieek text so levised as to lest almost 
entuely upon ancient evidence Tiegellcs wrote Heads of Hebicw 
Grammar (1852), tianslated Gesemus’s Hebrew Lexicon, and was 
the author of a little work on the Jansenists (1851) and of vanous 
works in exposition of his special eschatological views (Pemaiks on 
the Prophetic Visions of Daniel, 1852, new ed 1864) 

TREMATODA, popularly known as “flukes,” form one 
of the three mam divisions of the flatworms or Platyhel- 
oninthes. They have been defined thus (Jackson, l). 1 — 

“ TTmsegmental Vermes , with a flattish, leaf -like, more or 
less cylindrical body provided with organs of adhesion m the 
shape of suckers and sometimes of chitmoid hooks The 
cuticle, so called, appears to be a metamorphosed layer of 
cells There is a well-developed nervous system, the 
ganglia of which are entirely supra-pharyngeal, % e , dorsal. 
There is a mouth, and an alimentary canal which is usually 
forked, but no anus. The excretory system has the form 
of more or less branching tubes commencing with flame- 
cells, and either ending in a contractile vesicle or opening 
by two independent orifices Hermaphrodite self -impreg- 
nation occurs, as well as reciprocal impregnation. The 
embryo either develops direct into the sexual form (mono- 
genetic Tr& matodd) or gives origin to a series of mte r- 

1 These figures refer to the bibliography at the end of the artiele. 
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mediate non-sexual dimorphic forms (digenetic Trematodd ). 
Paiasitie 33 

Jfistoi teal JSletc7i — Some of the more salient points in 
the history of oui knowledge of these animals have already 
been alluded to m the article Parasitism (q v ) , a few 
additional facts must, however, be mentioned here The 
Ti ematoda were first foimed into a gioup by Rudolph! (2), 
who included m it the following genera — Monostoma , 
Amplustoma, Distoma , Tiistoma , Pentastomn , and Poly- 
stoma , the name had reference to the suckers, which 
Rudolpln regarded as being for the most part openings 
into the body (Gr rpij/xa, an aperture) Some of these 
foi ms were soon peiceived to have but small connexion 
with the otheis , and Cuviei (3) i educed the whole to one 
genus, for which he adopted the name Fasciola, Linn The 
Pentastomes have since been transferred to the Aeacuntda 
( 2 V ) 

Oar scientific acquaintance with the gioup may he said 
to date from 1831, when. Meliks noticed that the eggs of 
certain Distomes hatched into a minute ciliated body with 
an eye-speck resembling an Infusorian, an observation 
which gave the key to the life-bistoiy of these forms. 
Yon vSiebokl m 1835 (4) supplemented this discovery by 
the observation that the ciliated embryo of Monostomum 
mutabile contained, as a “necessary paiasite,” as it was 
teimed, an organism identical with the “ kmgsyellow 
worm 33 (Redia), found by Bojanus m pond-snails, and Yon 
Baer had pieviously shown (5) ‘that these gave rise to 
free-swimming oiganisms not unlike tailed Trematodes. 
The materials were thus ready to hand for a co-ordmation 
of the whole life-history, and Steenstrup recognized it as 
an instance of the so-called “alternation of generations 33 
(6) These researches received important additions at the 
hands of Pagenstecher (7) and otheis, who showed experi- 
mentally that encysted Distomes grow mature directly after 
their transference fiom one host to another, and thus that 
a migration is necessary to the attainment of their mat- 
urity, Diesing’s great work (8) appeared m 1850, and 
lias formed the groundwork of all subsequent treatises on 
the systematic arrangement of parasitic worms, although 
it included forms which really belong to quite different 
groups In 1861 Yan Beneden gained a prize offered by 
the French Academy by his elaborate memoir on the intes- 
tinal worms (9), m which he not only described many new 
and inteiesting forms, but gave anatomical details regard- 
ing otbeis previously known, and entered into detailed 
comparisons between the Cestodes and Trematodes, both 
m their adult and immature states Of recent years the 
chief additions to our knowledge have been more m the 
direction of further details regarding the structure and 
life-history of special forms than the elaboration of new 
general principles 

Anatomy — In endeavouring to give a very bnef account of the 
moie salient points m the anatomy of the Trematocla it has been 
thought expedient to select some well-known form as a typo, 
and aftei wards to indicate the characteis in which other species 
differ fiom it , foi this purpose the common liver-fluke, Fasciola 
( Distomum ) hepatica has been chosen, as it is not unfit equently 
found in the hile-ducts of sheep and other domestic animals, and 
constitutes a scourge much dreaded by farmeis The account here 
given is in the mam abstracted from Sommer (10). 

External Appearance — The animal lias a flattened oval shape, with 
a sub-triangular process on the broader end, which lepresents the 
head The total length varies from 20 to 35 mm. , the bi eadth from 
6 to 12 mm. On superficial examination two narrower lateral areas 
may generally he distinguished from a broader median one , the 
foimer aie occasionally of a coarsely granular appearance and 
reddish-brown or orange in colour, and increase m breadth towards 
the posterior end of the body, wheie they commonly unite The 
median area is commonly greyish -yellow m colour, sometimes 
spotted with black , its anterior portion corresponds to the uterus, 
the posterior to the testes. Two suckers (fig 1, A, o, s) are in the 
middle line of the body; one is at the anterior extremity, and is 
directed forwards and somewhat downwards ; it is known as the 
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anteuor or OTal sucker, being perforated by the cesopliagus. The 
posterior 01 ventral suekci is situated, as its name implies, on the 
infenoi surface of the body, just behind the head-papilla The 



Fig 1 — A, Fasciola hepatica, from the ventral surface (x2) , the alimentary and 
nervous systems only shovra on the left side of the figure, the excretory only 
on the nght a, i lght main hi ancli of the intestine , c, a diverticulum , g, 
lateral ganglion , n, lateral nerve , o, mouth, p, pharynx; s, ventral sucker, 
cs, cirrus sac, d, left anterior dorsal excretory vessel , m, main vessel, v, left 
antenor vential trunk, x, excretory pore B, Anteuor poition moie highly 
magnified (from Mai ill all and Hurst, after Sommer) cs, cm us sac , d, ductus 
ejaculatonus , /, female aperture, o, ovary od, oviduct, p, penis, s, sliell- 
gland, t, antenor testis , «, utenis , va, vp, -v asa deferentia, is, vesicula semin- 
alis, y, yolk-gland, yd, its duct C, Genital sinus and neighbouring paxts 
(from Sommer) a, ventral sucker , b, cirrus sac , c, genital poi e , d, evaginated 
cirrus sac (’ penis) , e, end of vagina , f, vasa defeientia ; g, vesicula seminahs 
7i, ductus ejaculatonus, i, accessory gland D, A ciliated funnel fiom the ex- 
cretory appaiatus, highly magnified (from Fiaipont ) o, oufice of the funnel 
E, Egg of Fasciola hepatica , x 330 (fiom Thomas) 

suckers measure on. an average about 1 mm m diameter, the ven- 
tral being slightly the largei The internal oigans communicate 
with the outer world by four apeitures — (1) the mouth (o), situated 
at the anterior pole of the body and perfoiatmg the oral sucker , 
(2) the excretory pore (a), placed at the opposite extremity, and 
giving exit to the effete products , (3) the poms genitalis (fig 1, B, 
jj), leading into a sinus into which the ducts of both sets of genital 
organs open, — it is to he found on the under surface of the head- 
papilla at or near its centre, (4) the opening of the Laurei -Stieda 
canal, situated on the dorsal surface of the animal, near the junction 
of the two portions of the median aiea, — it is excessively minute 
and difficult of detection, aud leads by a nanow canal into the duct 
of the yolk-gland 

Internal Structure — All Trematoda have been commonly le- 
garded, like other flat-worms, as devoid of a body-cavity (coelom), 
and as consisting of parenchymatous tissue, m which the various 
organs were embedded. Becent lesearches of Eraipont (15) appeal 
to show, however, that the intei cellular spaces m this tissue aie to 
he regarded as the homologue of a coelom The body is enclosed 
by a complex sheath (cortex), which may be resolved into seveial 
layers, which will he discussed m ordei, pioceedmg from without 
inwards (1) The cuticle, which encloses the whole body, is a thin, 
pellucid, structureless membrane, at the maigm of the mouth it is 
reflected so as to form a lining for the oesophagus, and similarly at 
the opening of the genital sinus it passes inwards to form a lining 
to the vagina. The same phenomenon is observed at the exciet- 
ory aperture By the application of ammonia the cuticle may he 
separated from the subjacent tissues and its peeuhanties demon- 
strated ; although apparently smooth to the naked eye, it piesents 
under the micioseope numerous sharp backwardly duected pro- 
cesses, each of which encloses a hard stylet-shaped body These 
prominences are closely set over the whole body except immediately 


aiound the suckers, extending even into the interior of the sinus 
genitalis The cuticle is furthermore peil orated by innumerable 
fine pores, duected outuaids and somewhat backwards With 
regard to the homology of the cuticle of Tiematodes the same un- 
certainty pi evails as in the case of Cestodes (see Taws- Worms) ; 
the general opinion is that it is not comparable with the cliitin- 
ous cuticle ot Jrlhiojjoda , hut is eithei a specially developed base- 
ment-mem biane (Herbert, 11) oi a layei of modified cells (Zieglei, 

12, and Selnvarze, 13) (2) The outer cellular layer is the matrix 

of the cuticle. (3) The muscular coat consists of thiee different 
layeis — (l ) a thm layei of circular fibies, (u ) the longitudinal 
muscles, which form a series of sepaiate bundles, (ill ) the oblique 
muscles, confined to the anteuor half or third of the body, and 
crossing so as to form a lhomboidal lattice-w oik, — they are espe- 
cially strong on the antenoi ventral aspect of the animal (4) The 
inner cellular layei consists of elements which closely lesemble those 
of the outer, but are somewhat larger, they have been mistaken by 
vauous observeis for cutieular glands The suckers may be con- 
sidered as parts of the cortical layer , speaking geneially, each has 
the form of the segment of a sphere, although the antenor one is 
shallow ei at the lower than at the upper maigm, and is penetrated 
by the oesophagus Each consists of three sets of muscles, — a thm 
outer equatonal lajei, a second meudional, and a mass of ladially 
disposed fibres foinnng the greatei pait of the substance It w ould 
appeal that the function of the fiist two of these gioups is to flatten 
out the suckei, whilst the radial ones lestoieits cavity and thus 
produce a suctorial action. To the ventral suckei aie attached a 
I number of musculai fibres belonging to the dorso-vential system, 

, and in particular a stiong bundle, winch passes fiom behind down- 
waids and foi waids. 

The digestive system (fig 1, A), the piesence of which furnishes Digestive 
one of the most characteristic differences between Tiematodes and system. 
Cestodes, extends throughout the body on a plane between the 
penpheial nervous and repioductue systems It has only one 
apertuie, as above mentioned, m the centie of the antenoi suckei 
The antenor portion or phaiynx, although veiy shoit, measuring 
not much more than 1 mm in length, is again divisible into two 
sections The hinder of these is the larger, and is sometimes spliei - 
oidal bnt moie commonly fusifoim m shape , it has stiong muscular 
walls, which, m conjunction with piotractoi and reti actor muscles, 
bnng about a kind of pumping action wheieby nutntive fluids aie 
taken into the stomach, which name may be applied to the laiger 
posterior section of the alimentary tract, since m it the digestive 
processes aie earned on The canal, which leads fiom the postenor 
end of the phaiynx, divides almost immediately into two blanches, 
which diveige at fiist rapidly and then run almost parallel, as fai as 
the hinder end of the body Each of these gives off from its outer 
aspect some 16 or 17 lateral blanches (c), which divide and sub- 
divide till then lamifications fill nearly the whole aiea of the body 
The digestive tiact is lined by a layer of simple cells, resembling 
a cylinder epithelium These behave towards the blood coipuscles 
and othei contents of the intestine exactly as would a number of 
Amcebse, putting out processes or pseudopodia, w Inch ingest them, — 
so that, in common with many ot the lower Invertebiates, the livei- 
fluke lives by “ intracellular digestion ” (see Metschmkoff, 14) 

The canals of the excretoiy system (m) may he divided into three Excretoiy 
groups. (1) The collecting network consists of veiy fine tubules system, 
which anastomose freely with each other they aie situated on the 
boundary between the cortical and middle layeis, and are theiefoie 
visible horn either side of the body (2) Conducting vessels (v, d) 
leceive the contents of this network Each of these is foimed by 
the union of a larger oi smallei nuinbei of the delicate canals j'ust 
descubed, and aftei a longer or shorter course opens into the median 
excretory canal (m) On the way, however, it communicates with 
the neighbouring vessels, so that a second netwoik is foimed, which 
is distinguished from that of the collecting tubules by the greater 
size of its meshes and by tb e fact that it is specially visible from 
the dorsal suiface of the animal In the head foui of these con- 
ducting vessels arise, which aie disposed in two pairs, one situated 
doi sally and one ventially As they pass baeku'aids they leceive 
many branches, the dorsal unites with the vential of its own side, 
and the two tubes thus formed unite to constitute the last division 
of the excietoiy system (3) The median vessel (m) passes along 
the body foi the posterioi two-thirds of its length, immediately 
beneath the dorsal cortical layer It is widest neai the commence- 
ment, wlieie it measures about 0 5 mm in diametei, and finally 
opens at the postenor extremity of the body The wall of the 
excretory appaiatus is constituted every wlieie by an exceedingly 
delicate elastic membiane, which exhibits neithei a cellular lining 
nor cilia, fuithermoie, neither valves nor muscles have been de- 
monstrated m connexion with it. It contains a thm colourless 
fluid, in which veiy small highly lefractive diops aie suspended. 

The details of the teimmation of the excretoiy system seem to 
have been fiist cleazly made out by Eraipont (15), who worked 
upon species m which they are more distinct than m the form now 
under consideration. The spaces between tlie round connective- 
tissue cells of the body are star-shaped m form, and into these the 
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finest excretory tubules, above mentioned, open by funnels (fig 1, 
D), into each of which projects avibiatile cilium, thus constituting 
the so-called “flame-cells” These reseaiches have given use to 
numerous differences of opinion, as legal ds questions both of fact 
(16) and of pnonty (17) 

The livei -fluke contains a complete set of male and female oigans, 
which foim the most conspicuous pait of its anatomy, and both ot 
which open into the genital sinus which has been described above 
A The Male Oigans (i ) The testes (fig 1, B, t) aietwo m numbei, 
situated one behind the othei m the liindei division of the median 
area They red; upon the vential coitical layei in the paienchyma 
of the body, and immediately above them aie the lamihcations of 
the digestive tiact Each consists of a laige numbei of lanufymg 
tubes, often with slightly dilated extiemities These unite into 
thiee or foui, and eventually into two, main excietory ducts (m, 
ip), which teinnnate at the base of the einus-pouch 171111111 the 
testiculai tubules may be found spennatozoa in all stages of de- 
velopment, the fust stage appeals to consist of small xoundish 
membraneless cells with a single nucleus, the nucleus then divides 
and the cells become polygonal fiom mutual piessme. These laige 
cells lie m the middle rathei than at the sides of the tube, and 
among them are a numbei which, while they possess on one side a 
smooth evenly lounded contoui, are on the otliei veiy megulaily 
and deeply seirated These senations elongate until they become 
the delicate filaments of spennatozoa, the small shining heads of 
which aie still embedded in the pi otoplasm of the cell (n ) The vasa 
defeientia (la, vp) are a pan of slendei elongated canals, winch lie 
on the two sides of the middle line, and unite at the mnei extiemity 
of the cirius-pouch, wlucli they penetiate m common Then walls 
consist of a veiy delicate homogeneous but lesistant membiane, 
upon which contractile Abies aie disposed, close togethei and 
paiallel to the axis (m ) The cinus-pouch (cs) is a musculai egg- 
shaped oigan , tho nppei pole, which leceives the united vasa 
defeientia, is situated above the vential sucker and sepaiated by 
only a very slight mteival fiom the doisal coitical layei, whilst 
the position of the lower pole is indicated by the poius genitalis (p) 
The muscles aie disposed in two layei s, of winch tho mnei is thm 
and composed of cnculai Abies, the outei longitudinal layei is 
much thicker, anditsflbies aie disposed in bundles, ftutheimore 
its apex leceives a large number ot doiso-vential hbies Witlnn 
the cirrus-pouch the two terminal sections of the male conducting 
appai atus ai o situated (l v ) The first of these is the \ esicula sennn- 
alis (fig 1, B, vs, 0, g), a large, spindle shaped dilatation of the canal 
usually more oi less cuiveil upon itself Its wall is somewhat moio 
complex than that of the vasa defei entia, consisting of a layer of 
tissue with many nuclei but no distinct cell-boundanes, succeeded 
by a delicate layer of circular muscular fibies, winch is again fol- 
lowed by a layer of longitudinal ones (v ) The ductus ejaculatoiius 
(fig 1, 0, h), which immediately succeeds the vesicula seminalis, is 
a long slender tube, disposed in coils, and usually piojecting like 
a papilla into the base of the sinus genitalis Its walls aie furnished 
with a number of unicellulai glands B. Tha Female 0) gans 
The female reproductive apparatus may be loughly divided into 
two poitions, that winch produces the eggs and that which conveys 
them to the outside of the body , m the toimei of these piocesses 
three oigans take pai t— one pioducing the geim, another the second- 
ary or food-yolk, and a third the egg-shell ( 1 ) The gennaiium oi 
ovary (fig 1, B, o) is situated between the antenoi testis and the ven- 
tial suekei, m about three cases out of foui on tho light hand side of 
the body It has tho form of a branching tubular gland, the raun 
fication being dichotomous throughout , m most cases the branches 
aie about as large as the stems wlneli give use to them The ovi- 
duct passes towaids the sliell-gland, nanowmg as it appioaches this, 
and finally unites with the cxcretoiy duct of the yolk-glauds. (u ) 
The yolk-glands ( y ) of the livei -fluke are paired oigans of consider- 
able size ; they extend ovei both lateial axeas, to which they impart 
tho opaque appearance and reddish colour above alluded to They 
aie composed of innumerable small acim, splieioidal m shape and 
situated in gioups on minute ductules, which unite to foim a longi- 
tudinal canal on either side of the body. These canals aie on the 
whole parallel to the margins of the animal and distant fiom it 
about one-fifth of its gieatest breadth At the anteuoi margin of 
the testiculai aiea each longitudinal canal gives of! a transverse 
blanch, which unites with its fellow of the opposite side in the 
middle line to foim a pear-shaped leseivoir, situated just behind 
the posterior margin of the shell-gland Fiom this leservoir the 
common yolk-duct passes forwards m the substance of the shell- 
gland and theie unites with the oviduct Previously to this, how- 
evei , it gives off a minute canal, wlneli after an upwaid course opens 
on the dorsal surface of the animal , it is known as the Laurer- 
Stieda canal, and its function has been the subject of much discus- 
sion It has been supposed (1) “to sei ve for copulatory purposes,” 
as has been seen by Zeller (18) in Polystomum, and as is supported 
by its structnie in Axme and Microcotyle, and (2) “ to act as a safety 
tube for the escape of over-abundant or altered vitelline products 
and spermatozoa, the main argument in support of which is that 
its calibre is too narrow to admit of copulation taking place by 


its means , compare Sonimei (10), Keibert (11), Bonier (19), Looss 
(20), and Loienz (21) (m ) The uterus or female conducting appa- 
ratus (-u) ongmates at the union of the ducts of the geimanum 
and jolk-gland Its fiist portion, winch lies within the shell-gland, 
is a delicate narrow canal, except when it is distended eithei by 
eggs oi by semen. The median section of the oigan is by far the 
hugest both in length and bieadth, it occupies almost the whole 
of the antenor pait of the median area of the animal, between the 
vential sucker and the sliell-gland, and forms foui or five laige coils 
lying alternately right and left, winch as a lule aie filled with com- 
pletely formed eggs The thud section of this oigan includes the 
coils which lie above and antenoi to the vential suekei , it is some- 
times called the vagina When it contains eggs these aie geneially 
m a single file, and thus giveit a monilifoim appeaiance , it lies en- 
tirely on the left side of the body, giadually appioadung the middle 
line as it passes foiuaid, until it ends below the emus-pouch at the 
left and posterior aspect of the genital pore (fig 1, C, e) (iv ) The 
shell-gland (fig 1, B, s), which (as its name implies) furnishes the 
external coating of the eggs, has been alieady seveial times men- 
tioned. In the Tiematodes, as m the tape-woims, it foims a kind 
of cential point of the female generative system , it is a spheroidal 
mass of unicellulai glands, each of which opens by its own special 
duct into the commencement of the uteius The secretion of the 
shell-gland is libel atedm the foim of small pellucid dioplets, which 
unite to form drops , afteiwards it becomes thick and viscid and of 
a mahogany blown coloui In this condition the drops are dis- 
posed through the nteius mixed with the secretions of the other 
genital glands, and they apply themselves to the lecently foimed 
eggs, pioducing a delicate membiane aiound them This process 
is earned on m those coils of the uterus which lie immediately out- 
side the shell-gland, coiiespondmg to the “ootype” descubed by 
Yan Beneden m other Tiematodes 
The eggs undeigo a gradual development as they pass along the 
uteius The upe piimitive ovum, on entering the female conduct- 
ing apparatus, becomes coated with a laigei or smallei number of 
spheiules of secondary yolk, and then undeigoes the process of 
segmentation which leads to the foimation of a moiula At this- 
point it leceives the secietion of the shell-gland The completely 
toimed egg (fig 1, E) lias a length of 0 13 mm and is ovoid m shape, 
with a small lid or operculum at the broader end , its contents 
consist of a numbei ot loundly polygonal cells, with only a small 
quantity of secondaiy yolk lemaming among them All of these 
but one have a thick granulai protoplasm, the exceptional cell 
luvmg homogeneous and stiongly lefi acting contents. It usually 
lies immediately under the operculum, and is paitly embedded m 
tho other cells. They aie often piesent in tlio bile-ducts m such 
quantities as to form a stiff brownish mass resembling wet sand, 
and the numbei produced by a single fluke lias been estimated at 
half a million 

The mode of foitdizationof the liver-fluke has given rise to much 
discussion. Accoidmg to Sommei, the oigan wlneli has usually 
been descubed as a cirrus oi penis is merely the genital sinus eva- 
gmated by abnormal pressure (fig. 1, C, d) , it is furthermore but 
ill-adapted to enter either of the canals which could possibly serve 
as a vagina. He is therefoie of opinion that self-impregnation 
occuis, the external apeitiue being closed by the oblique muscles, 
and tlie semen passing directly from the vas defei ens through the 
genital smus into tlie uteius. The whole question of the fertiliza- 
tion of the Tiematodes is a matter on which veiy varied opinions 
have been expiessed, even by authors who have examined the same 
forms The assertion of Ton Siebold that a direct internal com- 
munication exists between the male and female organs has been 
denied by Stieda (22) and by many subsequent wrilois, but has been 
lestated by Lorenz (21) and by Zellei m the case of Polystomum 
xntegerrimum (18), however tins maybe, theie can be no doubt 
that self-impregnation does occur in certain cases The structure 
of tlie oigans renders it moie than probable m some species (see 
Pomer, 19, p 582) , Zaddach has obseived it actually taking place 
m Distomum eh i igei um encysted m Astacus (23) , and a single Poly- 
stomum mtegermmm has been found in a frog’s bladdei with sperm 
m tlie female passages Reciprocal fertilization, m which two in- 
dividuals act both as male and female simultaneously, has been 
recoided by Zeller m Polystomum mtegei rwium, by Looss (20) m 
Distomum clavigerum, and by Cobbold m Distomum campula. 

The nervous system consists of a commissuie passing lound the Nexvous 
oesophagus veiy obliquely, and swelling out into ganglia at thiee system, 
points Tnstomum molse possesses eyes of an extiemely simple 
type, the letma being meiely a ganglion cell (Lang, 24) 

Life-History and Development — The life-histoiy of Fasciola 
hepatica was worked out independently by Thomas (25) and 
Leuckari; (26), legardmgthe question of pnonty see Jackson (27) 

The development of the embryo can only take place outside the 
body of the host and at a lovvei temperature, the most favourable 
being fiom 23° to 26° C., at which the process occupies two or three 
weeks. The fiee embryo (fig 2, A)is conical m shape, with a rounded 
apex, its average length being 013 mm. At the hioader anterior 
end is a retractile head-papilla, with the exception of winch the body 
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is ciliated all over The interior of the body is composed of Rranular 
nucleated cells, and it contains a double eye-spot, composed of tiro 
crescentic masses of pigment There aie also two ciliated fennels 
forming the mdim.ent's of the excretory sj stem and a gianularmass 
behind the head-papilla, piobably repi eventing the digestive tract 
The embryo stilus actn ely about, but it it does not succeed m meet- 
m" the appiopriate host foi its next stage of development (Limn<mis 
ttimcaiiiluh, a small pond snail) its penod of vitality seems to be 
limited to about eight hours. If it should meet with one of these 
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Fro 2 —Fire stages In the life-history of Fasciola hepntica all highly magnified 
A, The fiee siumming embrj o B, Asporocist containing young redioe C, 
A young redia, the digestive tract shaded X) An adult lediu, containing a 
daughtei -redid, tiro almost matm e cei taint, and. germs E, \ fiee ceicuia 
Tlie letters have the same significance thioughont c, neaily ripe ceicanm, 
ce, cystngenous cells, di, daughter led la, dt, hmhs of the digestive tract, 
/, head-papilla, h, eye spots , h', same degenerating , V, germinal cell , l, cells 
of the anterior row , m, embryo in optical section, gastiula stage , n, pharynx 
of 1 edut , o, digestive sac , ce, oesophagus , p , lips of redia , q, collar , t , processes 
serving ns rudimentary feet, s, embiyos, t, tiahecnlre crossing bodv-cavity of 
redia, w, glandulai cells (’) ; v, birth opening, tc, to', morals, y, oial sucker, 
y\ vt'Etial suckei , e, phmyax (All ft am Mdi shall and Huisfc after 2 homos ) 

snails it applies the head-papilla to some part of its suiface and 
begins to bore, twisting round and round on its axis by means of 
its cilia, the head-papilla becoming pointed and elongated to four 
or five times its original length Eventually the tissues of the 
snail are separated as if by a wedge, and a gap is foimed through 
which the embryo foices an entrance into its body Heie it under- 
goes a metamorphosis, losing its oigans of locomotion and becom- 
ing what is termed a “sporocyst” (fig 2, B) This is an elliptical 
sac, which commonly attains a length of 0 7 mm Its wall con- 
sists of a structureless cuticle, beneath which are external, cneular, 
and internal longitudinal muscle-fibres These are succeeded by 
an epithelium, the elements of which vaiy greatly m size These 
sporocysts may be produced by a process of tiansverse fission 
Within the sporocyst rounded masses of cells are foimed (moiulee), 
which undergo a process of imagination, pioduemg a gastiula, 
which again develops by the formation of a digestive tract into what 
is known as a “redia” (fig 2, C, D) This forces its way through 
the wall of the sporocyst, which heals up immediately, and then 
wanders through the tissue of the snail, most commonly finding its 
way to the liver If many ledise aie piesent tlie snail usually 
perishes The adult redia may attain a length of 1 6 mm It has 
an elongated cylindrical form, and near its postenoi extremity aie 
two processes directed backwards, which probably serve as aids to 
locomotion At the anterior extiemity is the mouth, leading into 
a muscular pharynx, followed by a saccular digestive tract. A 
nng-sbaped thickening is seen a little way behind the mouth, and 
immediately postenor to this a special apertuie foi the exit of the 
germs formed within the redia About a score of these are usually 
to be found in all stages of development, the eailiest being a 
rounded mass of cells (morula), which elongates, one end at the ' 


same time becoming moie attenuated than the other, and gradually 
forming an elongated tail, while the body becomes oral and de- 
pressed (fig 2, E) Two suck eis and the ludiment of ^ the future 
digestive tract make then appearance As soon as the “ceicana,” 
this being the name given to the present oigamsm, lias attained 
this stage of development it emeiges from the ledia, and by the aid 
of its suekeis and tail wuggles its way out of the host, swimming 
freely about m the water Like other ceicarue developed in ledne 
this one has no head-spine, but m mature examples the antenoi of 
the body often exhibits a numbei of veiy minute spines An 
niteiestmg featme m the animal is the presence of the “ cysto- 
venous cells,” two lobate masses arianged one on each side of the 
body These cells contain small rod-like bodies, whence they have 
beenteimed “ cellules a batonnets,” and similai bodies have been 
found m tlie piotective cjst which they excrete, Sonsino (28) has 
suggested that they may assist m impaiting stiffness to this stiue- 
tiue, and lias noticed that they are moie abundant in those foi ms 
which euejst m the open air When the ceicana has swum about 
for a short time it finds its way to the w atei -plants, and encysts 
it«elf on then stems and leaves During tins process the tail is 
swung vigorously about, until finally a more violent motion de- 
taches it, at the same time the cells just mentioned throw out a 
gummy secietion, which rapidly hardens and encloses the cereana 
m a kind of case It is m this condition that the lanse aie 
swallowed by the grazing sheep to form sexually matme flukes in 


then liveis 

The life-history of a typical digenetic Trematode may be summed 
up as follows —(1) the egg, piodueed sexually , (2) the ciliated 
cmbiyo , (3) the sporocyst, (4) the ? edict, piodueed asexually , (5) 
the co cat icc, produced asexually, (6) the adult Trematode Hence 
it would appeal that the digenetic forms have at least one , usually 
many, asexual generations befoie the sexual one appears The 
embiyo may form either a spoiocyst oi a ledia, these two forms 
being distinguished by the presence of a digestive tract and of a 
special birth-opening ~m the latter “Within these paient foi ms 
the geims may anse from two sources, — the cells which occupy the 
central region of the young sporocyst or ledia, or the epithelium 
lining the body-wall's “The germs to which a sporocyst gives 
origin may develop in soma instances into sporocysts, m others 
into redue or into ccicarise And it does not seem certain that 
theie is any limit to the possible number of successive generations 
of redue Both cercarue and redisa may occur side by side m the 
same nurse The last term m the senes is, however, invariably 


a cercaua ” 

Pagenstecher, Ercolani (29), and others have stated that the 
tail ot a ceicana may become a sporocyst and pioduce geims, but 
tins has not met with geneial acceptance, and the supposition is 
not supported by the stiucture of the tail, which consists of a “ con- 
tractile substance, occupying tlie axis and periphery, wuth laige 
vesicular cells between” (Schvarze, 13) Ercolani (29) has also 
published staking statements to the effect that the structure of 
these entozoa is so profoundly modified by their habitat that what 
have been hitheito descubed as distinct species may be only “ local 
vaueties”, thus he finds that Cereana armata develops m Tropx- 
donotus into Eistomum signatum, whilst in. Mus musculus and M 
dccumanus it becomes a distinct dwarfed form, D mums 

Pathological and Economic Relations — Although the number of 
Trematodes which have been recoided from the human body is 
about equal to that of the Cestodes, the medical significance of the 
former is much less than that of the latter, because as a rule they 
occui m smallei numbeis and are less apt to invade organs of vital 
importance The Tiematodes which have been found m man are — 


Fasciola hepatica, Linn , 

Bistomum lanieolatum, Melilis, 

B ophthalmobvum. Diesing, 

B hetei ophyes, Billiai z, 

D crassum, Busk=£> buskn, Vcdl, 
B capcnse, Hailey, . 

B spalulatum, Leuckart, 

B endemicum, Baelz, 

B hepatis innocuum , Baelz, 

B 7 athouist, Pomei (42), 

Bilhatzia hmmafobia, Cobbold, 
Monoslomum. lentis, Noidmann, 

Hex athyn drum pinqmcola, Tren tie?, 
II tenarum, Trcntlei, 


in the livei 
liver 

lens of the eye 
small intestine 
intestine 
eggs in. the blood 
liier 
liver 
liver 
hier 

veins of bladder, &c 
lens of the ej e 
ovary 
veins 


Eoi the geneial pimciples which govern the pathological effects 
of Trematodes m common with othei entozoa, lefeience may he 
made to the aiticle Tape-Worms, only a few special cases need 
be alluded to heie The occurrence of most of the forms m the 
above list has only heen leeoided veiy few times, and m many 
cases the effects produced were veiy inadequately studied, so that 
we can hardly be said to possess a knowledge of their individual 
•pathology In a case of jDtstomum lanceolatum which occuned in 


Bohemia, the livei was enoimously enlarged and the contracted 
gall-bladder contained eight calculi and foity-seven flukes , the 
symptoms during life weie emaciation, pain over the liver, and 
distention of the abdomen 

The effects produced by Eilharzia hasmatobia are very well de- 
fined and exceedingly disastrous. The mature worms m couples 
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inhabit the veins, especially those of the urinary bladder and 
mesentery ; extravasations of blood and villous growths or ulcera- 
tions of the mucous membrane of the bladder present themselves, 
and thus the eggs of the parasite find their way into the urine, in 
which they are evacuated, and can he detected by microscopic 
examination. With the characteristic presence of the eggs are 
associated colic, anaemia, and great prostration of the vital powers, 
more particularly in the later stages ; the disease when once fairly 
established is almost always fatal ; see Cobbold (1). 

From a practical point of view by far the most important Trema- 
tode is Fasciola ( Distomum ) hepatica, which gives rise to the disease 
known as “ liver rot” in sheep. It is always more or less abund- 
ant in certain districts, and it is estimated that in the United 
Kingdom the annual loss of sheep due to it is not less than 
1,000,000. The symptoms are said to he emaciation, tenderness 
in the loins, harshness and dryness of the wool, and a scaly con- 
dition of the sldn. On post-mortem examination fluid is found in 
the. peritoneal cavity ancl the viscera have a blanched appearance ; 
the liver is dark chocolate or sometimes pale in colour, nodular, 
and uneven, the ducts are thickened and Distomes are found 
within them. Dead flukes have been known to furnish the nuclei 
of gall-stones in the gall-bladder. Briefly stated, the principal 
preventive measures seem to be as follows (1) destruction of the 
eggs, and especially abstention from putting manure of rotten, 
sheep on damp ground ; (2) slaughter of sheep which are badly 
fluked ,■ (3) adequate drainage of pastures ; (4) an allowance of salt 
and a little dry food to the sheep ; and (5) dressings of lime or 
salt on the ground to destroy the embryos (Thomas, 25). A series 
of wet seasons increases the prevalence of the malady, and animals 
which have been allowed to graze in low-lying ill-drained lands 
are specially liable to infection — facts which are readily explicable 
on a consideration of the life-history given above. 

Systematic Arrangement . — The Trematoda may be classified as 
follows : — 

I. MONOGENE A, 'Van Bene den; development direct, tliat is, without the media- 

tion of nurse forms. 

(i.) Tristome®, Leuckart ; body roundish or elongate; posterior extremity 
never specially developed. Two ndoral suckers often present: a large 
ventral sucker often armed with chitinoid structures. Sexual apertures 
on the left side or admedian. Laurer-Stleda canal single or double. 
Ova with a filament at one pole only. 

1. Trlstomidre, Van Beneden. — 1. THstomum, Cuvier; about a dozen 

genera of previous writers are hero included ; over 14 species are 
known, all parasitic on fishes; Taschenberg (30). 

2. Monocotylidce, Taschenberg. — 1. Calicotyle, Dicsing; only species O. 

lerdyeri (31). 2. Pseudocotyle, Taschenberg. 3. Alonocotyle, Tnschen- 
berg ; only one species, M. myliobatis, on the gills of the eagle-ray 
{Myliobatis aquila), 

3. UdanellUhB, Jolmston. — 1. UdaneUct, Jlinst.; five species, the typo being 

U. caligorum, parasitic on a crustacean (Caligus), which in its turn in- 
fests the liolibut (Ilippoglossus vulgaris). 

(ii.) Poltstome®, Leuclcart ; body elongate, pointed and narrow anteriorly; 
broad behind and generally provided with special organs of adhesion in 
the shape of suckers or chitinoid hooks, of suckers or claspers with 
chitinoid. structures. Two adoral suckers in some instances. Sexual 
apertures median. Laurer-Stleda canal single or double. Male sexual 
aperture often armed with chitinoid hooks. Ova frequently provided 
with two long appendages, 

1. Octobothriidte, Taschenberg. — 1. Octobothrium, Nordmann; about a 

dozen genera of various authors are here included by Taschenberg (30), 
containing fourteen species, parasitic on fishes, and almost invariably 
on the gills. 2. Anthocotyle , Hesse and Van Beneden ; one species 
(4, merlucii), found in the hake. 3. Phyllacotyle, Hesse and Van 
Beneden ; one species, from the gurnard. 4. Platycotyle, Hesse and Van 
Beneden; one species, from. the gurnard. 5. Pleurocotyle, Gcrvais and 
Van Beneden (= Orubea cochlear. Dies.); one species, from the gills of 
the mackerel. 6. JHplozoon, Nordmann (see below). 7. Uexacotyle, 
Blainville ; one species, from Thynnus brachypterus. 8, Plectanocotyle, 
Dies.; from the gills of Labrax mucronatus, 

2. Polystomidaa, Van Beneden. — 1. Polystomum , Zeder; two species, best 

known P. integerrimum (see below) ; Ilexathy ridium is probably a 
synonym. 2. Onchocotyle, Dies.; five species, from the gills of sharks 
and rays. 3. Erpacotyle, Hesse and Van Beneden; one species, from 
the gUls of Mustelus Iwvis. 4. Diplobolhrium, E. S. Leuckart; one 
species, from the gills of a sturgeon. 

3. Mlcrocotylidse, Taschenberg. — 1 .Axine, Abildgaard ; two species. 2. 

Microcotyle, Van Beneden ; about half a dozen species, all parasitic on 
the gills of fishes (see below). 3 . Gaslrocolyle, Hesse and Van Bene- 
den; one species, from the gills of Caranx trachurus. 4. Aspido- 
gaster, Von Baer (see below). 8. Cotylaspis, Leidy; one species, 
occurring in Anodonta. 6. Aspidocotyle, Dies. 

4. Gyrodactylidte, Van Beneden.— 1, Oyrodactylus, Nordmann (see below), 

2, Dactylogyrus, Dies.; about twenty species, all parasitic on fishes, 
mostly on the gills. 3. Tetraonchut, Dies.; three species, on the gills 
. of freshwater fishes. 4. Pipleclanum, Dies. 5. Calceostomum, Van 
Beneden; one species, on the gills of Scitana aquila. 6. Sphyranura, 
■Wrlglit (34, 45) ; one species, from the mouth of Menobranchus lateralis. 

II. DIGENEA, Van Beneden ; one or more non-sexual forms intervene between 

two successive sexual forms. 

(i.) Monostohid®, Van Beneden; elongate, oval, or rounded in shape ; one 
oral sucker.— 1. Monostomum , Zeder ; fifty to sixty species in mammals, 
birds, and fishes ; type, M. mutabile, Zeder, found in the body-cavity 
and eye of water-birds. 2. NotocotyU, Dies. ; N. triserta’e, Dies. 
(jxMonostomum verrucosum). 

pi.) DrsTOMiD®, Van JBeneden ; body fiattish, more or less leaf-like or 
elongate; an oral and a ventral sub-median or posterior sucker. — 1, 
Distomum, Retzins (see below). 2. Fasciola, Linu,; three species are 
known; F. hepaticais described above; F. gigantea inhabits the liver of 
the giraffe. 3. Bilharzia, Cobbold (^Gynsecophorus, Dies.) ; one species 
(see below). 4. Echinostomum, Dujardln; F. gadorum, Van Beneden, 
iii the intestine of Gadus carbonarius (the coal-flsli), and twenty-five 


other species in the alimentary canal of mammals, birds, and fishes. 

5. Amphistomum, Rudolphi; about twenty species in different Verte- 
brates; A. subclavatum (Goze) in the rectum of the frog. 6. Gastrodis- 
cus (?), Leuckart (see also 37). 7. Ilomalogaster, Poirier (38). 8. Gas- 

trothylax, Poirier. 9. EunjcceHum, Brock (44), has the excretory vessels 
dilated into wide chambers <? coelom). 

(ir.) Gastekostomid®, Von Siebold ; oral sucker sub-median and ventral; also 
an anterior sucker . — 1. Gasterostamum, Von Siebold; eight species, all 
in fishes ; larval form Bucephalus (see below). 

(iv.) Holostoiud®, Claus (43); body flattened, and divided into an anterior 
and posterior part, the former bearing an anterior and ventral sucker; 
two adoral lobes with glands in connexion, or a eircumoral fold with 
lobes. — 1. Holostomum, Nitzsche ; twenty-three species, most in water- 
birds; II. variabile, in various raptorial birds; larval forms Tetracotyle 
and Diplostomum. 2. Ilemistomum, Dies.; three species, one in the 
wild-cat, two in birds. 3. Eustemma , Dies. 

The true position of the following is doubtful : — Nematoboihrium , Van Bene- 
den (9); Didymozoon, Von Linstow (30); Stichocotyle, Cunningham (39). 

Diplozoon paradoxum (18) infests the gill of the minnow in large numbprs. 
The eggs hatch in the water, continuing to be attached to the gill by a filament at 



Fig. 3. — A, Diplozoon paradoxum ; two united specimens. B, Polystomum inte- 
gerrimum; x about 100 (after Zeller). C, Microcotyle mormyri ; X7. D, E, 
two views of the chitinous framework of a sucker of Axine belones ; highly 
magnified (after Lorenz). F, Aspidogaster conchicola ; xahout 25 (after 
Aubert). G, Oyrodactylus elegans ; x about 80 (after Wagener). 

one extremity. The embryo Is elongated oval in shape, and ciliated all over ; on its 
back are two eyes, consisting of a cup-shaped inass of pigment, with a spheroidal 
lenticular body. It presents also the mouth witli two peculiar suckers, the oeso- 
phagus and intestine, anti the two claspers of the Diporpa. The embryo swims 
vigorously about until it finds its way to the gill of a minnow, falling which it dies 
in about six hours. Attached to its host it may live isolated for a considerable 
time, increasing in size; usually, however, it unites with another individual in a 
kind of reciprocal copulation (fig. 3, A). One individual by means of Its ventral 
sucker seizes the dorsal papilla of another, and then the two twist across each 
Oilier so that the sucker of the second seizes the papilla of the first. After this a 
complete fusion of the individuals takes place, thepaplllre and suckers growing 
together so firmly as to be anatomically inseparable. Both individuals continue 
to grow and develop a second, third, and sometimes a fourth pair of claspers. 

In Polystomum integerrimum (18), which inhabits the bladder of the frog, the 
eggs are developed during the winter and are laid in the spring, when the frogs 
resort to the water. It appears probable that the worm protrudes its body from the 
frog and thus deposits the egg directly in the water. The young worm, as it 
escapes from the egg, which takes place after a lapse of six or eight weeks, 
measures about 0*3 mm. ia length, and swims vigorously about by the aid of a 
coating of cilia. At its posterior extremity is a rounded disk (fig. 3, B., round the 
margin of which sixteen delicate hooks are placed at equal intervals. Above the 
four hindmost of these are two others still smaller and more delicate. Upon the 
back are situated four eyes disposed in pairs. The mouth is wide and leads Into a 
pharynx, and this into the intestine ; two excretory vessels are present, but there 
Is no trace of generative organs. The hinder most pair of suckers is the first 
to be developed, and they enclose those two hooks which lie at the outer side of 
the very delicate ones mentioned above, which eventually become the strong 
terminal hooks of the adult. The other two pairs of suckers are formed in a 
similar manner; tire development of all three being usually completed during the 
month of July. Tire young Polystomum attacks not the full-grown frog but the 
tadpole, enteilng the gill-cavity and subsequently proceeding to the bladder. 
Like the frog it requires four or five years to attain sexual maturity. In certain 
cases the Polystomum does not migrate; it then becomes prematurely sexual and 
dies when the tadpole undergoes metamorphosis ; under these circumstances the 
sexual organs are simpler than usual: the testis is simple; the germarium is long 
and coiled; there is neither prostate nor Laurer-Stieda canal ; and the oviduct has 
no dilated anterior portion. 

Microcotyle mormyri, Lorenz (21) (fig. 3, 0), has no penis, the semen issuing by 
an opening posterior to the spiked birth-opening ; the vagina opens medially, not 
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marginally. The posterior extremity is pointed. Axine belones, Abildg., resembles 
it, but is broad and obliquely truncated behind, this margin bearing a row of fifty to 
seventy peculiar attaching organs, which are of the form of a hand-satchel (fig. 3, 
D,E), the metal clasp being represented by a complicated cliitinous framework. 
There are four groups of hooks and one ring of the same round the genital open- 
ing. The mouth lias a sucker at either side, and above it an oval body which can 
be evaginated like the proboscis of a Dendroeele Plauariun. 

Aspidogaster conchicola (32) is found in the pericardial cavity of the freshwater 
mussel; it is conical anteriorly with a terminal oral sucker; the ventral sucker 
is very large and divided into rectangular areas ; the excretory pore is at the pos- 
terior extremity of the body, and the genital organs open on the left side of the 
fore-part of fhe'anima I (fig. 3, F). 

Gyradactylus elegans (33) is found on the fins and surface of the body of the 
pike, stickleback, anti other freshwater fishes, and measures about 0-5 mm. in 
length ; it is flattened in form and tapers towards either end (fig. 3, G). At the 
anterior extremity are two lappets, while the posterior is furnished with a sub- 
triangular plate, which b -ais the organs of attachment in the shape of two large 
curved hooks in its centre and sixteen smaller ones on its circumference. The 
most interesting peculiarity, however, of this form is to be f- und in the fact that 
each embryo before it is extruded (the animal is viviparous) contains another 
embryo, and this in its turn another, so that three embryonic generations are 
present simultaneously. 

The genus Distomum is by far the most extensive in the group, containing at 
the present time over 300 species, which occur almost exclusively In Vertcbrares; 
the most important are perhaps D, lancealatum, which inhabits the same situa- 
tions as Fasciola hepatica, D. clavigerum, from the frog, anil D. militare, Van 
Beneden, from the intestine of the duck. The name Fasciola (Linn.) has the 
priority over Distomum ( Distoma ) of Retzius, which, however, lias obtained ex- 
tensive currency. The name Fasciola may appropriately be used in a restricted 
sense for forms winch have a branched digestive tract, F. hepatica above de- 
scribed being taken as the type. This separation has notmet with general recog- 
nition, although supported by Blanchard and Cobbold (1). Weiniand has proposed 
to substitute the term Dicroccelium , used by Dujardin, for Distomum, retaining 
Fasciola for the type-species, but this proposal has not met with acceptance. The 
Distomes vary in size from forms almost microscopic to those which, like D. 
ingens, Moniez (35), measnre C cm. long in alcohol, or even 12-5 cm. in the fresh 
condition (D. gigas, Nardo). Distomum halosauri, Bell (36), is parasitic upon a 
deep-sea fish taken in 1090 fathoms. Distomum macroslomum (fig. 4, li) of the 
woodpecker (Apt emus tridactyl vs) has a remarkable larval form known as Leuco- 
chloridium paradoxum, which is parasitic on Succinea putris. and consists of a 
number of branching threads, from which are developed one or two contractile 
sacs (fig. 4, C, D>. Their growth distends the tentacle until it bursts and the sac 



Fig. 4. — A, Billiarzia hxmatobia, the thin female in the gyuaacophorlc canal of 
the stouter male; x 15 (after Leuckart). B, Distomum macrostomum, showing 
the digestive and the greater part of the genitul apparatus with the cirrus pro- 
truded ; x 30. C, Snail (Succinea), the t entacles deformed by Leucocliloridium ; 
natural size. D, Leucocliloridium removed from the tentacle; natural size 
(after Zeller). B, Bucephalus polymorphus ; highly magnified (after Ziegler). 
F, Portion of a sporocyst containing Ducepliali in process of development; 
X about 50 (after Lacaze-Duthiers). 

hangs outwards. The threads within the Succinea contain only granular cells> 
whilst the contractile sac is occupied by an organism ovoid in form, with a thick 
clear border, the rudimen ts of two suck ers, a digestive tract, and excretory system. 

Bilharzia hxmatobia, Cobbold (1), is one of the most dangerous human parasites, 
and occurs in the blood of the portal vein and in the veins of the mesent ery and 
bladder. The sexes are distinct, the female being from 16 to 20 mm. in length, 
and somewhat resembling a Nematode on superficial examination. The male is 
only from 10 to 14 mm. in length, but much thicker. The surface of the female is 
covered with fine spines most distinct towards the tail ; at the anterior pointed 
extremity Is the oral sucker, from which a narrow opening leads into a wide 
pharynx, followed by the intestine, which at first forms two branches, these 
again uniting posteriorly to the generative organs. The ventral sucker is placed 


only 0-2 mm. behind the oral one, and it is immediately succeeded by a long 
narrow groove, which extends down the ventral surface and corresponds to the 
canalis gynaacophorus of the male (see fig. 4, A). 

The stages in the life-history of Gasterostomum are so remarkable that a short 
account of them must be given. From the egg there escapes (1) a club-shaped 
embryo, which in a manner hitherto unobserved enters the freshwater mussel, 
Anodonta or Unio, where it forms (2) the sporocyst (fig. 4, F) ; this is several centi- 
metres long and provided with lateral branches ; it occurs chiefly in the liver and 
ovary, and it is best developed near the skin. The wall of the sporocyst consists 
of cells, nm-cles, and perhaps a cuticle ; the extremities are pointed and filled 
with cells, and it is here that growth takes place. Within moniliform dilatations 
of these ramified tubes are formed balls of cells, each of which develops into (3) 
a 11 bueeplialus.” This organism (fig. 4, E) consists of a small oval body about 
0-25 mm. in length with a double tail. At one extremity is a mass of glands with 
an invagination of tlie integument, which has been mistaken by many observers 
for the alimentary canal. This, however, opens about the middle of the body, 
and consists of a muscular pharynx, a forwardly directed oesophagus, and a 
simple saccular intestine. The excretory sy>tem terminates in an S-sliaped 
vesicle, which opens posteriorly in such a way that its contraction drives the 
fluid into the tail, whence it probably finds its exit by osmosis. Traces of genital 
organs are found in the form of an elongated plug of cells in the hinder fourth 
of the body, and two rounded masses of undifferentiated cells situated dorsally. 
The tail is double, and from about 0-5 to 2-5 mm. long according to its state of 
contraction. Each half consists of a spheroidal basal portion, and an elongated 
tapering filament. These caudal appendages contain muny nucleated connective- 
tissue cells with fine protoplasmic processes. The larvae swim freely in the water, 
but sink and perish after about twelve hours, unless they enter the mouth of 
certain Ashes (e.g., Leuciscus erylhrophthalmus), when (4) they lose their tails and 
become encap.suied under the skin. The generative organs now become further 
developed; cuticular spines and the anterior sucker are formed. If the fish thus 
infected be swallowed by a pike or perch the cyst is dissolved, and the worms (5) 
become adult, continue to live in the intestine, and produce eggs. For further 
detaila, see Ziegler (12). 

Phylogenetic Halations. — The detailed comparisons of Van Beneden 
(9) and the subsequent researches of others leave no doubt that the 
Trematoda are closely related to the Gestoda. A consideration of 
their peculiarities leads moreover to the opinion that the former 
are more primitive than the latter; that is to say, the common 
ancestors of the two groups resembled Trematodes rather than 
Cestodes. The ancestry of the Trematoda is probably to be sought 
in types such as the Planarians rather than the Leeches ; characters 
uniting them with the former are the possession of a commonly 
branched alimentary canal without an anus, but with a powerful 
pharynx; the generative system is hermaphrodite, and similar 
arrangements obtain in the excretory vessels, nerves, and muscles, 
while histological agreements also are not wanting. Furthermore, 
certain forms are known which help to fill up the gap between the 
two groups : Monocclis caudatus lias a discoid posterior organ of 
attachment, and If. protractilis a true sucker. Such forms as these 
could scarcely he distinguished from ectoparasitic Trematodes ex- 
cept for tlieir ciliated epithelium (Leuckart, 1). In this connexion, 
however, it is worth while to call attention to the researches of 
Fewkes (40) on a marine cercaria, which had a tail distinctly annelid 
in character, with bundles of bristles disposed at intervals along it. 
Compare also Schauinsland (41). 
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TRENCH, Richard Chenevix (1807-1886), arch- 
bishop of Dublin, poet, scholar, and divine, was born at 
Dublin, September 9, 1807, and graduated at Trinity 
College, Cambridge, in 1829. While incumbent of Curd- 
ridge Chapel, near Bishop Waltham in Hampshire, he 
published (1835) The Story of Justin Martyr and other 
Poems, which, having been very favourably received, was 
followed in 1838 by Sabbation, Honor Neale , and other 
Poems, and in 1842 by Poems from Eastern Sources. These 
volumes revealed the author as decidedly the most gifted 
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of the immediate disciples of Wordsworth, with a warmer 
colouring and more pronounced ecclesiastical sympathies 
than the master, and strong affinities to Tennyson, Keble, 
and Milnes In 1841 he resigned his living to become 
cuiate to Samuel Wilberforce, then rector of Alvei stoke, 
and upon Wilber force’s promotion to the deanery of West- 
minster, in 1845, he was presented to the rectory of 
Itclienstoke. In 1845 and 1846 he preached the Hulsean 
lecture, and m the former year was made examining 
chaplain to Wilberforce, now bishop of Oxford He was 
shortly afterwards appointed theological professor and 
examiner at King’s College, London In 1851 he estab- 
lished his fame as a philologist by his charming little work 
on The Study of Words, originally delivered as lectures to 
the pupils of the Diocesan Training School, Winchester 
His purpose, as stated by himself, was to show that m 
words, even taken singly, “ theie are boundless stores of 
moral and historic truth, and no less of passion and im- 
agination laid up ” — a truth enforced by a number of most 
apposite illustrations The book may be legarded as a 
comment on the saying that “ language is fossil poetry ” 
It was followed by two equally delightful little volumes of 
similar chaiacter — English Past and Present (1855), and A 
Select Glossai y of English Words (1859) All have gone 
through numerous editions, and they have probably con- 
tributed more than all the labours of severer but less 
cultuied and tasteful philologists to promote the historical 
study of the English tongue Yet Trench did little more 
than indicate the existence of a vast region of reseat ch 
extending over all liteiary languages Another great 
service to English philology was lendered by his paper, 
read before the Philological Society, “ On some Deficiencies 
m our English Dictionaries” (1857), which gave the first 
impulse to the great enterprise now pioceedmg under 
the auspices of Dr Murray His advocacy of a revised 
translation of the New Testament (1858) powerfully aided 
to promote another great national undertaking In 1856 
he published a valuable essay on Calderon, with a transla- 
tion of a poition of Life is a Dream m the original metre 
ITe had not, meanwhile, been forgetful of professional 
claims upon his pen In 1841 he had published his Notes 
on the Parables , and m 1846 lus Notes on the Miracles , 
works which, containing much to gratify every school of 
thought, and little to offend any, obtained the most exten- 
sive popularity, and have been resorted to by English 
theologians of all persuasions, who have turned the author 
to the same account as he has turned his patristic, 
Romanist, and Lutheran predecessois There is, m fact, 
very little originality m these volumes, but they are 
treasuries of erudite and acute illustration, selected from 
various quaiters with admuable judgment, and displayed 
with consummate taste 

In 1856 Trench was raised to the deanexy of West- 
minster, probably the position m the whole church which 
suited him best. In January 1864 he was advanced to 
the more dignified but less congenial post of archbishop of 
Dublin Stanley had been named, but rejected by the 
Irish Church, and, according to Bishop Wilberforce’s corre- 
spondence, Trench’s appointment was favoured neither by 
the prime minister nor the lord lieutenant It was, more- 
over, unpopular in Ireland, and a blow to English litera- 
ture ; yet the course of events soon proved it to have been 
most fortunate. Trench, indeed, could do nothing to 
prevent the disestablishment of the Irish Church, though 
he resisted with dignity, and repelled the insidious pro- 
posal that she should do execution upon herself. But, 
when the disestablished communion had to be reconstituted 
under the greatest difficulties, it was found of the highest 
importance that the occupant of his position should be a 
man of a liberal and genial spirit, able to ward off the 
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narrowness which would have alienated the sympathies of 
English churchmen, and sown the seeds of schism in a 
body beyond all others in need of amity and unity This 
was the work of the remainder of Trench’s life, and, if 
less personally agreeable and of less general utility than 
the literary perfoimances which might have been expected 
fiom him if he had remained at Westminster, it was much 
more weighty and important It exposed him at times to 
consideiable misconstruction and obloquy, but he came to 
be appieciated, and, when m November 1884 he resigned 
Ins arehbi&hopnc from infirmity, clergy and laity unani- 
mously recorded their sense of his “ wisdom, learning, dili- 
gence, and munificence ” He had found time for Lectures 
on Mediaeval Church History (1878) , lus poetical works 
were rearranged and collected m two volumes (last edition 
1885) He died m London, after a lingering illness, on 
March 28, 1886 

As a man Tiencli was universally beloved and esteemed He 
was lemaikable foi a high spnit, munificence, and general elevation 
of sentiment As a pi ose autlioi lie ranks among the most useful and 
agreeable of lus generation, and may almost be sanl to gam m both 
lespects by lus deficiency in oi igmality Both, as Biblical commen- 
tator and philologist, lie has done far moie by poptilanzing the 
jeseaiches of moie exact scholais and raoie pioiound tlnnkeis than 
he could have done by striving to make discoveues of lus own 
For duiable fame as a poet oiigmality is indispensable, and heie 
Tiencli fails The style of lus poems is frequently admuable, but 
even when not obviously dei ivecl from some othei wntei it wants 
the stamp of strong individuality He has wntten little beyond 
the reach of any man uniting exquisite cultuie to the accomplish- 
ment of veise the pieces wlieie poetiy seems a natural language 
with lum aie chiefly to be found among his elegiac poems, which 
expiess leal personal expenen.ee, and appeal movingly to the 
heait (EG) 

TRENCJK, the name of two barons of old German 
extraction, who, endowed with exceptional physical powers, 
and each blending to a singular if not to an insane degree 
the hero and the Bobadil, have left startling records of not 
wholly dissimilar adventures and misfortunes 

1. Fbanz, Baron von deb Tbencic (1711-1749), was 
horn at Reggio, Calabria, where his father was lieutenant- 
colonel m the Austrian seivice. After his rough early 
tiaming m the camp, he made himself so unendurable at 
the college of Vienna that he was speedily lemoved, and 
entered m 1727 as ensign m the Palfy regiment, from 
which, however, after a brief but riotous course of duelling, 
gambling, and love-making, he leceived a new dismissal, 
lie returned to lus father, and, on the outbreak of war 
between the Russians and Turks, raised a corps of 300 men 
at his own expense and joined the Russian army on the 
Hungarian frontier His brilliant exploits won him the 
favour of his commander, but a breach of orders, followed 
by an assault on his colonel, brought him under sentence 
of death, from which a daring feat of arms alone saved 
him. A sentence of exile to Siberia, incurred soon after 
by a second affray with a superior officer, was commuted 
to imprisonment at Kieff and expulsion from the country. 
His term of imprisonment having expired, he retired to his 
estate, where he armed and drilled his vassals, and m a 
series of encounters compelled the Slavonian brigands to 
seek refuge in Turkish territory From these marauders 
he recruited in 1740 the formidable body of pandours 
with which he joined the levies m aid of Maria Theresa 
Repulsing the French near Linz, he penetrated into 
Bavaria, took Deckendorf and Reichenhall, and destroyed 
Cham, — the conduct of his troops being marked not less 
by atrocity than by desperate courage Recalled to Vienna 
to render account for the cruelties practised, he refused to 
defend himself, and, being set at liberty, rejoined his men, 
opened in 1743 a passage across the Rhine for the army, 
and became as much the terror of Alsace as he had been 
of Bavaria. On the retreat of the army to Bohemia he 
covered the rear and took several towns, but had his right 
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foot cruslied by a cannon-ball Maria Theresa sent Mm a 
surgeon, and, having made a specie© of triumphal entry 
into Vienna, he resumed his command But m September 
1745, after havmg boldly penetrated with bis pandours to 
the tent of Frederick II , he suffered the king to escape 
him while his followers were stopping to plunder, and he 
was thereupon accused ot having beeu bribed by that 
monarch to release him He was condemned on inquiry 
to pay an indemnity for peremptory dismissal to the 
offieeis accusing him, but he refused to acknowledge the 
sentence, and, raising new troojis, added to the list of his 
exploits. His conduct leading to a renewal of the inquiry, 
he laid hands on the piesident of the couit-martial and 
was thrown into prison, but was enabled to escape by the 
baroness Lestock, with whom he fled to Holland He was 
brought hack to Vienna, and condemned to perpetual im- 
prisonment m the Spielberg, where, finding escape impos- 
sible, he poisoned himself, October 1749, at the age of 38 

See his autohiogiaphy — 2Iei l v to diges Leben tend Tlicitcn cles 
Freihen n Fi anz ion clei 'Trend, Vienna, 1770, also, Frcini ion da 
Trend, by E F Hubnei, ■vuth preface by Seliubart, 3 vols , 178S 

2 Friedrich, Freiherr tost dee Trench (1726-1794), 
cousin of the preceding, born at Konigsberg, 16th. February 
1726 His precocious abilities won him the favoui of 
Frederick the Gieat, in whose guards he was enrolled at 
an early age as cadet, and by whom he was made cornet in 
1743 and aide-de-camp for his gallantry m 1744 An 
intrigue with the princess Amelia, sister of the king, led 
to his temporary confinement until the campaign of 1745 
recalled him to the army He was again thrown into 
prison, however, on the discovery of a correspondence 
between him and his cousin, then fighting with his 
pandours m the service of Maria Theresa, but m December 
1746, after many failures, he succeeded m escaping from 
the fortress of Glatz He went to Vienna, was involved m 
several duels by his cousin, who was too closely confined 
to give expression to his animosities except by proxy, 
and finally accepted a company m the service of the czar 
On the declaration of peace the empress Elizabeth bestowed 
on him a diamond-hilted sword, and a Kussian princess left 
him a fortune, which was still further increased by the 
death of his cousin, who, on condition of his entering none 
but the Austrian service, made him his heir. The latter 
inheritance being heavily buidened, he spent the next 
three years m a series of lawsuits, and then, after a journey 
to Italy, became a captain m an Austrian regiment of 
cuirassiers At the death of his mother he revisited Ger- 
many, but was promptly seized by the nnforgetful king 
and closely imprisoned in the fortress of Magdeburg, his 
efforts to escape securing him the honour of a specially 
constiucted cell, a heavy burden of chains, and the 
additional punishment of being roused every quarter of an 
hour by the sentries. Still unsubdued, he found means to 
remove his chains m the brief intervals afforded him, and 
occupied himself with French and German composition. 
In the meantime the princess Amelia had not ceased to 
move in favour of his release, and Trench, having been set 
free in 1763, returned to Vienna only to be reconfined 
there as a lunatic He was speedily released by the inter- 
vention of the king, and raised to the rank of major byway 
of compensation j but, being by this time satiated with 
royal patronage and prisons, he letired to Aix-la-Chapelle, 
commenced business as a wine merchant, and devoted his 
leisure to literature and politics, publishing, among other 
works, a gazette entitled the Friend of Man and an attack 
on Frederick XI as the “Macedonian hero.” His com- 
mercial experiences, however, were not encouraging, and, 
after spending three years (1774-1777) in England, he j 
returned to Vienna, became the secret agent of Maria j 
Theresa, and at her death withdrew to his castle of Zwer- j 
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bach, where he gave himself to agriculture and mote his 
famous autobiography Not until 1787 was he permitted 
to return to his own country, where he is said to have had 
an affecting interview with the princess Amelia a few days 
before her death The publication of his memoirs (. Lebens - 
geschichte) m 1786, translated into French by himself m 
1789, gave him immediate and wide notoriety, and wax 
effigies of the illustrious prisoner in his chains were exhi- 
bited on the Pail sian boulevards a deux sows en sortant 
Despite the grounds which the memoirs undoubtedly 
furnish for Carlyle’s terse characterization of him as an 
“ extensively fabulous blockhead,” they took a stiong hold 
of the popular imagination, and obliterated for a time the 
fame of his more darkly passionate pandour cousin The 
tragic elements in. the stoiy were, however, to be empha- 
sized by a still more tragic close His ready advocacy of 
the Fiench [Revolution involved him m disgrace with the 
[ Austrian authonties, and, after depnvation of his pension 
and further imprisonment, he set out towaids the close of 
1791 for Pans In place of an enthusiastic reception, be 
was anested by Older of the Committee of Public Safety 
as a secret emissary of the king of Prussia, and, after con- 
finement m the St Lazaius prison, was literally dragged 
to the guillotine on 25th July 1794 His Sammtlicke 
Gedichte wnd Schnften were published at Leipsie m 1786 
TBENDELENBUBG, Friedrich Adolf (1802-1872), 
one of the chief levivers of Aristotelian study in the pre- 
sent century, was horn on November 30, 1802, at Eutm, 
near Lubeck He received his education at the gymnasium 
of his native town and at the universities of Kiel, Leipsie, 
and Berlin, displaying from his earliest years an extra- 
ordinary industry and thirst for knowledge He was intro- 
duced to philosophy by Komg, the rector of the gymnasium 
a Kantian , and at Kiel he came under the influence of 
Eemhold and Mon Berger, to the latter of whom, a 
follower of Schelhng, some of his own most characteristic 
views may be traced At Berlin he heard Hegel and 
Belli eiermacher , but his university studies lay chiefly in 
the direction of classics and classical philology under 
“VVachsmuth, Hermann, and Boeckh. The combination of 
the philosopher and the philologist, together with a defi- 
nitely historical turn of mind, is what is most distinctive 
of all Trendelenburg’s woik He became more and more 
attracted to the study of Plato and Aristotle, and his 
doctor’s dissertation, published m 1826, was an attempt 
to leach through Aristotle’s criticisms a more accurate 
knowledge of the Platonic philosophy ( Platoms- de Ideis 
et JSfumeris Doctmna ex Anstotele Illustrcita ) Becogmzmg 

the sphere m which his best life-work could he done, he 
declined the offer of a classical chair at Kiel, and accepted 
instead a post as tutor to the son of Herr von Nagler, 
postmaster-general, and an intimate friend of Altenstem, 
the enlightened minister of education m Prussia. He held 
this position for seven years (1826-33), occupying his 
leisure time with the preparation of a critical edition of 
Aristotle’s Be Anwna, and conscientiously extending his 
knowledge m all directions His acquaintance with Karl 
Ferdinand Becker, the philologist and scientific gram- 
marian, was of importance for his own views on the origin 
of the logical categories and the relation of thought to 
language In 1833 Trendelenburg was appointed extra- 
ordinary professor in Berlin, and four years later he was 
advanced to an ordinary professorship During nearly 
forty years he proved himself markedly successful as an 
academical teacher, treating in turn all the usual philo- 
sophical disciplines, besides holding more select classes for 
the study of Aristotle with advanced students During the 
greater part of that time he had also to examine m philo- 
sophy and pedagogics all candidates for the scholastic pro- 
fession m Prussia. He died on the 24th of January 1872. 
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It was with a view to tlie philosophical preparation m the 
gymnasia that he published (1S36) his JSlcmeatu Logices Ai isto- 
tehcee. This useful little hook contains a selection of passages horn 
the Organon, giving in a connected foim the substance of Anstotle’s 
logical doctime The Greek text is furnished with a Latin tiansla- 
tion and notes, and at a latei date Tiendelenbuig supplemented 
this book with further explanations foi the use oi teaclieis 
(Es lauterungen zu den Elementen dei cm istotelischen Logilc , 1842) 
The Elementa has passed thiough eight editions, and the E> laities - 
ungen through three In 1840 appealed the hist of his impoitant 
woiks, which, undei the modest title of Logische Untei s uchungcn, 
develops a coheient philosophical tlieoiy, besides acutely enticin- 
mgotliei standpoints, and in paiticulai the then dominant Hegelian 
system The Logische Untei suchiingen were, indeed, an impoitant 
factoi m the reaction against Hegel which set m about that tune 
m Germany. Two ai tides wntten by Tiendelenburg m the con- 
troversy which ensued were i epuhhshed sepaiately, undei the title 
Die logische Ft age m Hegel’s System (1843) A second, and en- 
laiged edition o( the Logische Untei suchungen appealed in 1862, i 
and a third m 1870. I a 1846 he published the fust volume of Ins 
"Historical Contributions to Philosophy” {Histoi ischa Beits age 
zar Philosophic), containing a history of the doctrine of the cate- 
gories, winch foims a pendant to lus own elaboration of the same 
subject m tlie Logische Usite? suchiingen A second volume of the 
" Histoucal Contributions ” appealed m 1855, and a thud m 1867, 
consisting of detached essays on points of mteiest m the history of 
philosophy A numbei of these are papers ongmally lead befoie 
the Piussian Academy of the Sciences, of which Tiendelenbuig 
was made a member m 1846 Pie was secietaiy of the plnlosopliico- | 
historical section fiom 1847 till 1871, and devoted much of Ins 1 
valuable time to the duties devolving upon him A numbei of his 
papers dealing with non-philosoplneal — mainly with national and 
educational — subjects have been collected m his Klevne Schs if ten 
(2 vols , 1871) In 1860 the second of his laigei w r oiks appeal ed, 
Natus recht auf deni Qruaule clei Fthik (second enlarged edition, 
1868) In 1865 Tiendelenbuig became involved m a contioveisy 
with Kuno Fischer on the interpretation of Kant’s doetnne of 
space, which was earned on with no little aciimony for a numbei 
of yeais The wax of 1870 diew from him a shoit treatise on the 
defects of international law, — Luclen %m Volkcrreeht He had 
always had a deeply patriotic mteiest in the political development 
of Prussia, and through Piussia of Geimany, and m the stoimy 
times after 1848 had even acted for a short penod as deputy to 
the Piussian chambei. 

Ti endelenburg’a philosophizing is conditioned throughout by his 
loving study of Plato and Aristotle, whom he regards not as 
opponents but as building jointly on the broad basis of idealism 
His own standpoint may almost be called a modem version of 
Aristotle thus interpreted "While denying the possibility of an 
absolute method and an absolute philosophy, as contended for by 
Hegel and others, Trendelenburg was emphatically an idealist m 
the ancient or Platonic sense , his whole work was devoted to the 
demonstration of the ideal m the leal. But he maintained that 
the proceduie of philosophy must he analytic, using from the 
particular facts to the universal m which we find them explained 
We divine the system of the whole fiom the part we know, just as 
from a torso we may leconstiuct a woik of ait, hut the piocess of 
reconstiuction must, m the case of philosophy, remain appioxi- 
mativa. Our position forbids the possibility of a final system 
Instead, tlieiefoie, of constantly beginning afiesh m speculation, it 
should be our duty to attach ourselves to what may be considered 
the peimanent lasults of histone development The classical 
expression of these lesults Tiendelenbuig finds mainly m the 
Plat omco- Aristotelian system The philosophical question is stated 
thus — How are thought and being united in knowledge 2 how does 
thought get at being 2 and how does being entei into thought ? 
Proceeding ou the punciple that like can only be kuown by like, 
Trendelenburg next reaches a doetnne pecuhai to himself (though 
based upon Aristotle) which plays a central pait in his speculations 
Motion is the fundamental fact common to being and thought , the 
actual motion of the external world has its counterpait m the 
constructive motion which is involved m eveiy instance of percep- 
tion oi thought. From motion he proceeds to deduce time, space, 
and the categories of mechanics ana natural science These, being 
thus denved, axe at once subjective and objective m their scope 
It is true matter can never be completely resolved into motion, 
but the irreducible lemamder may be treated like the vp<6rri 8xi) 
of Aristotle as an abstraction which we asymptotically approach 
but never reach The facts of existence, however, are not ade- 
quately explained by the mechanical categories The ultimate inter- 
pretation of the universe can only he found in the higher category 
of End or final cause. Here Trendelenhuig finds the dividing line 
between philosophical systems On the one side stand those which 
acknowledge none but efficient causes, — which make force prior to 
thought, and explain the universe, as it were, a tergo This may 
be called, typically, Democritism On the other side stands the 
“ organic ” or teleological view of the woild, which interprets the 
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paits through the idea of the whole, and sees m the efficient causes 
only the vehicle of ideal ends This may he called in a wide sense 
Platonism Sj stems like Spmozism, which seem to form a thud 
class, neithei sacrificing foice to thought nor thought to force, yet 
by then denial of final causes inevitably fall back into the Demo- 
cntie oi essentially materialistic standpoint, leaving us with the 
gieat antagonism of the mechanical and the oiganie systems of 
philosophy The latter view, winch leceives its fiist support m 
the facts of life, oi oiganie natuie as such, finds its culmination 
and ultimate verification m the ethical world, which essentially 
consists in the leali/ation of ends Ti endelenburg’s Naturs echt 
may, theiefoie, be taken as in a mannei the completion of his 
system, his u oikmg out of the ideal as present m the ieal The 
ethical end is taken to be the idea of humanity, not m the abstract 
as foimulated by Kant, but m the context of the state and of 
history Law is tieated tbioughout as the vehicle of ethical 
lequiiements In Tiendelenbuig’s ticatment of the state, as the 
ethical oiganism m which the individual (the potential man) may 
be said first to emeige into actuality, we may tiace his nuituie on 
the best ideas of Hellenic antiquity (A SE ) 

TRENT (Tudentum , Ital Trento ; Geim Tment)> a 
city of the Austrian empire, capital of Italian or " Welsch ” 
Tyrol, stands ou the left bank of the Adige, wheie it is 
joined by the Feisma, on the Brenner Railway, 35 miles 
below Botzen and 60 miles above Veiona It has a veiy 
pictm esque appearance, especially when appioached from 
the north, with its embattled walls and toweis filling the 
whole breadth of the valley, a conspicuous feature being 
the locky citadel of Dos Tiento (the Roman Verruca ) on 
tlie light bank of the river Of the old walls some massive 
remains are attributed by local tradition to Tkeodonc the 
Goth Notwithstanding many symptoms of decay, Trent, 
vuth its numeious palaces, substantial houses, broad stieets, 
and spacious squaies, still letams the aspect of a flourish- 
ing Cisalpine town In appearance it is quite Italian, and 
the inhabitants speak Italian only. The cathedral, on 
the south side of the spacious Piazza del Duomo, was 
begun m its present form m 1212, and finished about the 
beginning of the 15th century. It preserves, however, 
some Lombardie featuies of ornamentation m the portals 
and elsewhere which possibly date from the 7th or 8th 
century The church of St Maria Maggiore, a simple hut 
good example of the Italian style of the 1 5th century, was 
the meeting-place of the famous council (see below), and 
possesses a picture containing portraits of the members 
Trent is the seat of a prmc e-archbishop, and has all the 
public offices according with its administrative rank. It 
has a museum and library, a gymnasium, a “ lyceum,” a 
seminary, and a deaf and dumb institute The chief 
industries are silk-spinning and weaving, tanning, sugar- 
refining, and glass-blowing , and there is considerable trade 
m wine, grain, and fruit, as also m marble from the 
extensive quarries in. the neighbourhood. The population 
m 1880 was 19,585. 

Tndentum is mentioned by the geographers as capital of the Tn- 
dentim, and seems -ultimately to have been made a Homan colony. 
It suifeied much during tlie period of baibanc invasion, but was 
resuscitated by Tlieodonc, becoming the seat successively of Gothic 
and Lombaid dukes and Eianki&h counts In 1027 it passed under 
the rule of its bishops, with whom it had frequent disputes, m 
which it sought the favour and alliance of the lords of Tyrol The 
Venetians made repeated efforts to set up the lion of St Mark within 
the walls of Trent, hut were decisively and finally repulsed xn 1487. 

TRENT, The Council ov, which may be described as 
the watershed of Roman Catholicism and Protestantism, 
is the most important occurrence m post-medimval church 
history It is the culminating event m a long series of 
similar assemblies, convoked to remedy the evils occasioned 
during and by the great schism of the papacy, and by the 
dissolution of lay and clerical morals to which the pagan 
temper of the Renaissance had largely contributed. But 
the councils of Pisa, Constance, Basel, Eerrara-Elorence, 
and the Lateran had met and parted without attempting 
to deal effectually with any of the practical scandals and 
abuses ra the church which were sapping the loyalty and 



544 


TRENT 


affection it liad formerly enjoyed, and these lepeated fail- 
ures, by destroying all hope of rediess at the hands of the 
constituted authorities, precipitated the ciash of the Re- 
formation, vhich was in its inception scaicely concerned 
with doctrinal issues directly, but aimed mainly at faults 
of administration and moials 

Consequently a largely new problem presented itself 
for solution, and necessitated a fundamental change m 
the attitude of those concerned Hitherto, whatever may 
have been the fierceness and bitterness of the disputes 
which the 15th-century councils liad attempted to allay, 
they were, so to speak, family quarrels between members 
of the same great household, accustomed to the same mode 
of looking at religious questions, acknowledging the same 
hierarchy, and accepting the same standaids, and thus 
with a vast body of agreement to go upon as a basis of 
reconciliation, leaving only comparatively minor details to 
be adjusted But the German and Swiss Reformation had 
generated new communions, novel alike m their polity and 
much of their theology, and m active revolt, not merely 
against this or that detail, or abuse, but against the Roman. 
Catholic Church m its entirety, hierarchical, doctrinal, and 
political The movement bad not been confined long to its 
earlier limits, but had spread over all western Europe, had 
virtually conquered Holland and Scandinavia, was mak- 
ing great strides m Erance and England, and was begin- 
ning to threaten even Italy and Spam. Thus, the task was 
no longer the comparatively simple one of satisfying the 
demands of friendly remonstrants, but of winning back 
alienated nations, and, if that were too much to hope 
for, at least of saving the remnant of the Roman obedience 
from further disintegration And for this purpose it was 
uo longer sufficient, as it would have been a few years 
earlier, to discuss administrative details alone, but a review 
of the whole theological fabric of Latin Christianity, no 
part of which had been left wholly unimpeached, became 
a necessary factor in any possible scheme of reconcilia- 
tion. True, a precedent had been set m the theological 
discussions at the council of Eerrara-Elorenee, with its 
abortive effort to reunite Oriental and Latin Christendom, 
but the area and number of differences to be reconciled 
upon that occasion were incompaiably smaller than those 
whieh had subsequently arisen, and the situation was thus 
one of extreme difficulty and delicacy, since there was 
always the danger of alienating many who had continued 
loyal so far, if very large concessions were made to the 
levolted Piotestants, not a few of whom, besides, had 
already passed beyond the possibility of reconciliation. 
But, on the other hand, Luther had himself appealed to a 
general council from the bull “ Exsurge Domine ” launched 
at him by Leo X. m 1520, and his demand was taken up 
by the emperor and the princes of Germany, whether 
Catholics or Protestants, as the only conceivable means 
of terminating a crisis whose religious and political results 
might prove far more serious than even the least hopeful 
ventured to forecast There was thus steady pressure from 
one side put upon the Roman curia to obtain the con- 
vocation of such, a council, while scarcely less resistance 
to the proposal was offered by two very unlike parties m 
the Roman Church itself Eor not only did those oppose 
it who were interested m the maintenance of the principal 
abuses complained of, and who feared that sweeping 
measures might be taken for their abolition, but some of 
the ablest champions of internal reforms, such as Cardinals 
Sadolet, Contanm, and Reginald Pole, were equally hostile 
to it, for the very different reason that they believed any 
such council likely to contain a majority determined on 
making it as abortive as those great synods had been 
which were fresh m the memory of all Accordingly, this 
section, gave its voice for the alternative scheme of pro- 
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ceedmg by way of less formal conferences, at which 
mutual explanations and concessions might be made by 
Catholics and Protestants, whereby a modus vzvendz could 
be established, with less chance of the whole effort being 
wrecked by the intrigues of those who desired nothing 
less than practical leforms A fresh difficulty was pre- 
sented by the opposition of the German princes to the 
assemblage of the council at Rome or anywheie outside 
Geimany, as they distrusted the probable action of the 
Italian element, certain to preponderate m that event , 
and, as the cuna was equally "bent on holding it within 
the sphere of direct papal influence, this dispute made it 
impracticable to agree even on the preliminaries during 
the pontificates of Hadrian VI and Clement VII. The 
diet of Spires m 1529 lenewed the demand for a general 
council, to be held m some large German city , and the 
diet of Augsburg m 1530 summoned the Lutherans to 
return into Catholic communion at once and uncondition- 
ally, leaving their doctrines (formulated m the Confession 
of Augsburg that very yeai) to be judged of m a future 
council, which the emperoi Chailes V pledged himself to 
obtain within a brief space Clement VII, then pope, 
was displeased at this initiative on the emperor’s part, but 
offered to convoke a council m some Italian city, such as 
Mantua or Milan, belonging to the empne, and outside the 
States of the Church, — expiessmg Ins wish that Charles V 
should personally attend it But he hampered this pro- 
posal with conditions which made it valueless tor the mam 
object of such au assembly, by declaring that no tlieo- 
! logical questions upon which the church had spoken could 
be reopened, and that, if Protestants were to be admitted 
to the council at all, it must be, not as disputants, but as 
on their trial, and pledged beforehand to submit to the 
decisions of the council No result, consequently, followed 
upon this step, nor was an embassy which Clement sent 
m 1533 to the German princes and to the kings of Erance 
and England with very similar provisions more successful, 
for it merely drew out a peremptory rejection of the 
scheme from the Piotestants assembled at Schmalkald, by 
the emperor’s desire, for the purpose of discussing it. So 
the matter rested till the accession of Alexander Earnese 
to the papal throne as Paul III m 1534 A much abler 
man than his predecessor, he was also more alive to the 
imperative need of at least appearing to approve some 
measure of reform, if the church was to be saved from 
impending dangers (indeed, a report on this subject, drawn 
up at his desire by a committee of cardinals m 1536, is 
one of the most important documents of the era), and he 
was thought to be favourable to the project of a council, 
whereas there is little doubt that Clement VII had 
weighted his acceptance of the plan with impossible con- 
ditions, m order to avoid its realization, yet so as to let the 
responsibility of refusal rest with others than himself 
Paul III sent Vergeno as envoy into Germany, to confer 
with the emperor and the princes, offenng to convoke a 
council at Mantua, and urging the danger of attempting 
to hold it m Germany, by reason of the violent lengths to 
which the Anabaptists were then proceeding But, while 
the Catholic princes were content with this offer, it was 
refused by the Protestants, and the ambassadors of France 
and England supported them m their attitude Vergerio, 
who had also a fruitless interview with Luther, returned 
to Rome early in 1536, but Paul III was not discouraged 
by his failure, and proposed, m a consistory on April 8, to 
convoke a council at Mantua This plan was m turn 
upset, not only by the continued resistance of the 
Protestants, but by the refusal of the duke of Mautua to 
permit the use of his city for such a purpose, unless upon, 
conditions which the pope was unwilling to accept. 
Notice was accordingly given of a council to be opened 
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at Yicenza on May 1, 1538, and legates weie despatched 
thither to make the piehmmaiy arrangements, and to 
preside so soon as the members should assemble But 
when the appointed time was only five days off not one 
bishop had arrived, and the pope was forced to prorogue 
the council again and again Meanwhile, the method 
which Contarmi and Sadolet had recommended, that of 
conferences between the Catholics and Protestants, was 
being acted on m Germany, and meetings of this nature 
weie convened successively at Haguenau, Worms, and 
Ratisbon, at the last of which, in 1541, Contarini was 
present as legate of the pope, and showed so much tact, 
moderation, and sympathy that he succeeded m securing 
a large measure of agreement upon the controversies m 
dispute, notably on the vexed question of Justification 
But, as his concessions and explanations were promptly- 
repudiated at Rome, no practical lesult followed In 1542 
Paul III sent Morone as his envoy to the diet of Spires 
to offer Trent as his final concession of the place of 
assembly, on the ground that its position m Tyrol, and its 
being part of the dominions of the king of the Romans, 
ought to meet all the reasonable requirements of the 
German princes Ferdinand, king of the Romans, who 
presided at the diet, was content with this offer, as were 
the Catholic princes generally, but the Protestants con- 
tinued to object, and refused any council which should not 
be completely fiee from papal influence and authority 
However, the pope issued, on May 22, 1542, a bull 
appointing the meeting of the council for November 1 fol- 
lowing He sent three legates to Trent to make prepara- 
tions, — Morone, Pansio, and Reginald Pole ; bub they did 
not reach the city till three weeks later than the appointed 
date for opening the council, and so few bishops arrived 
during seven months from that time that it was necessary 
to jirorogue the assembly. In fact, the idea of the council 
was distasteful to a very large proportion of the Latin 
clergy, especially such as apprehended danger to their 
private interests from the reforming plans of the pope, and 
also such as were alarmed lest serious religious innova- 
tions might be made m order to conciliate the Protestants 
While this delay continued, another diet at Spires in 
1544 resulted m great advantages to the Lutherans, who 
availed themselves of the political straits of Charles Y. 
to extort several important concessions from him The 
obnoxious edicts passed against them at Worms and 
Augsburg were rescinded , they were permitted to retain 
such ecclesiastical property as they had seized ; they were 
made eligible for such civil and ecclesiastical offices as had 
been previously barred against them ; and general tolera- 
tion for the time being was established. This policy was 
extremely distasteful to the pope, who addressed a buef 
to the emperor, strongly remonstrating against it, and 
renewing his offer of a council Charles Y , who had not 
been a free agent in the matter, was much of the pope’s 
mind, and proceeded to relieve himself of one difficulty in 
the way of reversing his action, by concluding peace with 
Francis I. of France on September 8 , 1544. Hereupon 
Paul III. directed public thanksgivings to be offered 
throughout the whole Latin Church, and issued a bull 
removing the suspension of the council, and summoning 
it to meet at Trent on March 15, 1545. Unable from age 
and illness to be present himself, as he had wished, he 
named Giammaria del Monte, bishop of Palestrina (after- 
wards Pope Julius HI.), Marcello Cervmi (afterwards Pope 
Marcellus II ), and Reginald Pole as his legates. The ex- 
perience of former abortive openings was repeated, for 
they found but one bishop awaiting them, and so few con- 
tinued to arrive that a fresh prorogation was forced upon 
the legates, and the pope, in the bull authorizing this 
action, added a proviso that no proxies should be received, 


but that all bishops summoned should attend m person, 
under severe penalties for contumacy On November 7, 
1545, the legates received final instructions to open the 
council upon December 13, and did so with solemn cere- 
monial, but only as a formal initiative of the proceedings, 
for the first session was postponed till Januaiy 7, 1546 
When that time arrived, no more than some five and 
twenty archbishops and bishops, five generals of religious 
ordeis, and the ambassadors of King Ferdinand had as- 
sembled, and none of the conciliai officers had yet been 
nominated, nor any programme of procedure sketched out 
The most important question arising under this last head 
was whether the voting should be taken by nations, as at 
the council of Constance, or by individuals, and the matter 
was referred to the pope, who gave his decision for the 
latter, as at once the more ancient (since Constance and 
Basel were the only precedents for the national vote) and 
the more convenient. Moreover, this ruling secured from 
the outset a working majority of Italian bishops m the 
assembly, at once by reason of the small size of the average 
Italian diocese, and of the greater ease with which Trent 
could be leached from Italy than from any other country 
which sent representatives thither, besides enabling the 
pope to swell the majority (as in the Yatican council three 
centuries later) with bishops m pccriibus, having no 
dioceses or jurisdiction, thus amply justifying the objec- 
tion taken all along by the German Protestants to the 
assemblage of the council anywhere outside Germany 

Some piehmmaues. had to be settled befoie the second session, 
and the plan of holding pnvate “general congregations,” where 
theologians of noit-episcopal lank could sit and aliaie m the dis- 
cussion and pieparation of the decrees to be proposed and voted on 
m public session, was at once adopted and obseivedthencefoiwaid 
And fust, the question was raised whether any persons except 
bishops should be allowed to vote upon matters of doctrine The 
decision was that the vote should be allowed to the generals of 
religious oiders also, and that the right of tlie pioxies of absent 
bishops to vote should be referred to the pope The title to be 
given to the council at the head of the decrees in each session was 
then discussed, and a proposal to add tlie words f ' representing the 
church universal'’ (as at Basel and Constance) to the usual foimula 
“general and cecumemcal 33 was rejected at the instance of the 
legates, as indirectly menacing to papal autociaey. The legates 
also pnvately informed the pope that the raajouty of the members 
desired to take up the question of piactieal reforms before that of 
doctrine, and that it might be necessazy to yield the point to avoid 
scandal oi the imputation of sympathy with abuses, but that they 
would insist, m that case, on making the measures of refoim apply 
all lound, to pnnees and laymen as well as to ecclesiastics, which, 
would probably damp the ardour of its advocates 

The actual business of the second session (January 7, 1546) was 
confined to the piomulgation of a decxee touching the discipline to 
be obseived by the members of the council during its piogiess, as 
well m the matters of their private devotion and their food as m 
the conduct of the debates The congregations which preceded 
the third session were mainly occupied with debating the thorny 
question of the order in which the discussion of faith and of dis- 
cipline was to come, and it was at last agreed to take them 
simultaneously 

So few additional bishops had arrived up to this time that it was 
judged inexpedient to promulgate any decrees m the third session 
(February 4, 1548), and little was done except the public recitation 
of the Niceno-Constantmopolitan creed as the authontative con- 
fession of the Roman Church, and, as the council worded it, “that 
firm and only foundation against which the gates of hell shall not 
prevail ” A fortnight after this third session Martin Luther died 
(February 18, 1546), just as the situation m Germany was becoming 
more strained, and the emperor, alarmed at the rapid advance of 
Reformed opinions and practices (notably m the Palatinate, wheie 
the elector had made large concessions), was taking measures for 
suppressing the religious revolt by force of arms. The canon of 
Scripture was proposed m the congregations before the fourth 
session as the subject for discussion, and the three following 
questions were raised — (1) "Were all the books of both Testaments 
to be approved and received? (2) Was theie to be a fresh inquiry 
into their canonical character before giving such approval? (3) 
Should there be any distinction drawn between the books, as being 
some of them read merely for moral instruction, and otheis for 
proving the doctrines of Christian belief? The fiist of these 
questions was decided affirmatively The second led to much de- 
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bate , tbe conclusion arrived at was that a secret examination of 
tlie evidence should be made, but not suffered to appear m the 
public acts of the council Tbe thud question was decided nega- 
tively These congregations were the first wheiem theological 
evpeits and canonists, not being membeis of the council, weie 
admitted to a shale m the discussions The natnie and function 
of tiadition was also debated at tins time, and the legates mfoimed 
the pope that there was a stiong tendency m the council to set it 
aside altogether, and to mahe Seupture the sole standaid of appeal 
Anothei burning question debated was that of vernacular tiansla- 
tton and lay study of Scripture The result, m the fourth session 
(A.pnl 8, 1546), was the promulgation of two decrees, the first of 
which enacts, nndei anathema, that Scuptuie and tradition are to 
be received and veneiated equally, and that the dentero-canomeal 
books are part of the canon of Seupture The second deciee de- 
clared the Yulgate to be the sole authentic and standard Latin 
version, and gave it such authority as to supersede the onginal 
texts , forbade the interpretation of Seupture contiary to the sense 
received by the church, “or even contrary to the unanimous con- 
sent of the fatheis,” , imposed various i estnctions upon pnnteis 
and vendors of Bibles , made licences to read any Biblical manu- 
script or publication compulsory, and prohibited the application 
of Scripture language to profane and supeistitious purposes The 
subjects next taken up were the doctrine of onginal sin and the 
reformation, of abuses couceiued with pieachers and lecturers, which, 
were made the matter of two decrees m the fifth session (June 17, 
1546) The most noticeable point in the former is the saving 
clause, whereby the tenet of the Immaculate Conception of the 
Blessed Virgin is excepted from decision, and left open, the latter 
enjoins the election of a lectureship of Scnptuie in all cathedrals, 
collegiate chuiches, and monasteries, imposes the duty of preaching 
upon all bishops and persons with cure of souls, lavs down stringent 
rules as to preaching licences, and foibids the “ questois ” (that 
is, the collectors of alms commissioned by the mendicant orders) 
to preach anywhere Theie wag a tieaty concluded between the 
pope and the emperor a few days after this session, to make war 
against the German Protestants on the express ground of their 
refusal to submit to the council, and from this may be dated the 
end of any serious effort in the council itself to deal with the 
question of reconciliation, although the original motive for its 
convocation Moreovei, so little interest was felt even by the 
Roman episcopate m the proceedings at Trent that, instead of fresh 
accessions coming to recruit the small numbers present, constant 
defections took place, and a pioposal to stop this by forbidding 
any bishop to quit Tient without foirnal permission was carried. 
The doctnne of Justification, made a burning question by the pio- 
nunenee given to it m Lutheran theology, was next taken up, and, 
this being, so to speak, a neiv controversy, with few precedents 
to guide the council, the discussion was proportionably protracted 
It is noteworthy that Luthei’s views found some supporters, and 
the resignation of the legateship at this time by Reginald Pole, 
and his departure from the council, nevei to return, is attributed to 
his dissatisfaction with the conclusions arrived at upon this subject 
m its decree The disciplinary question discussed at this time was 
that of the obligation of residence, especially as regards bishops , 
and decrees upon both these subjects were promulgated m the sixth 
session (January 13, 1547), — that on Justification being a formal 
dogmatic treatise m sixteen chapters, thirty-three canons, that 
on lesidence levivmg formei canons, and imposing new penalties, 
but avoiding the solution of a question hotly debated in the council, 
whether the residence of bishops was obligatory jure divmo, oi 
merely by ecclesiastical piecept Meanwhile, Charles V was 
victorious m his war with the Protestants, and had all Germany 
m lus powei, but, instead of using the oppoitumty, as the pope 
expected, to pat down the Reformers, he alleged that the recent 
war had not been one of religion, and assumed an attitude of tolera- 
tion Hereupon Paul III , m order to bieak up this truce, sent 
instructions to the legates to press on decrees displeasing to the 
Protestants, judging that the emperor’s well-known interest in the 
council would cause him to be accounted responsible for its measures, 
and thus lose all ciedxtfoi his recent forbearance In the seventh 
session, held on Mai eh 3, 1547, two decrees were pi omulgated, — one 
defining the saci aments as seven m number, and as being all 
channels of grace, also adding special canons concerning baptism 
and confirmation, the other dealing with pluralities, unions of 
benefices, lepair of churches, and kindled matteis, but with no 
great stringency A moie impoitant part of the business of this 
session was the open declaration of a measure which the pope and 
the legates had been privately planning foi some time, the trans- 
ference of the council fiom Trent to some city more directly under 
papal control, foz, while Tient sufficed for headquarters as against 
Protestants, yet it was found that a virtual condition between the 
Spanish, French, and German bishops to lesist the Italians inter- 
fered with the intentions of the papal couit, and could be most 
effectively bioken up by a change of place Occasion was accord- 
ingly taken horn an outbreak of disease, alleged to be infectious, 
at Trent to issue a bull transferring the council to Bologna, which 


was lead in the seventh session, while tlie promulgation of a deciee 
in accoi dance with it foimed the whole business of the eighth 
session (Maieh 11, 1547) When it had been passed, the legates 
produced a bnef winch they had obtained moie than two jeais 
before, empowenng them to transfer the council as they pleased 
But, while they themselves quitted Trent the next day, and veie 
followed by the majority of the bishops, those of the empeioi's 
party continued m session at Tient, and refused to leave it without 
the permission of then soveieign, though they abstained fiom all 
conciliar action, in ordei to avoid the chaige of schism Chailes 
V , incensed at the pope’s action, sent a mandate appiovmg and 
eonfhming their conduct The ninth session, held at Bologna 
(April 21, 1547), and the tenth also (June 2, 1547), weie meiely 
foimal, nothing being done save to pioiogue the council The 
practical result of this split m the council was to lelieve the Pio- 
testants from imminent peril, for, while the empeior’s successes 
enabled bun to put seveie piessuie upon them to submit to its 
decrees, it was itself incapacitated foi valid action, as neitliei the 
bishops at Bologna nor those at Tient could claim to be the whole 
council, noi demand acceptance of their acts as binding Hence 
Charles V was urgent foi the letiun of the entile body to Tient, 
and thieatened, in ease of refusal, to go to Rome, and hold tbe 
council there himself And he took an even moie peiemptoiy step 
by constituting himself aibitei of the whole controversy, appointing 
JuIlus Pfiug, bishop of Naumbuig, a prelate known to be friendly 
to the Lutheians, Michael Holding, called Sidomus, afterwaids 
bishop of Meisebuig, and John Agncola, a Lutheian wntei ol 
some mark, to diaft an eirenicon upon the points in dispute, which 
was published nndei the title of the “ Intel im,” by the empeioi’s 
authority, at the diet of Augsbuig, May 15, 1548 It pioved, 
however, inefficacious, and was formally repudiated and answeied 
by the Catholic princes and states of the empne, and yet moie 
peremptorily by the Piotestants, its only result being the “ In- 
tenmistic controveisy ” It was succeeded by another formulaiy 
concerning reformation, accepted by the diet. ’While the empeior 
was endeavouring to force the “ Interim ” upon his dominions, the 
pope, on lus part, strove to remove the dead-lock of the divided 
council, and convoked a committee to consist of members of both 
the Bolognese and the Tridentine sections to confer upon ecclesi- 
astical leforius But the bishops at Trent, having communicated 
with the emperor, and waited tlnee weeks for his sanction, re- 
fused to leave that city, and the pope was compelled to direct the 
legates at Bologna to dismiss the bishops assembled theie, and to 
announce the suspension of the council, which was accoi dmgly 
done upon September 17, 1549 Paul III died on November 10, 
1549, and was succeeded on Febiuaiy 7, 1550, by Cardinal del 
Monte, the chief legate at the council, who took the title of Julius 
III The bieak m the continuity of the council occasioned by 
these proceedings lasted till May 1, 1551, when the eleventh session 
was held at Trent under the piesidency of Caidmal Crescenzio, 
sole legate la title, bat with two nuncios, Pighim and Lippoxnani, 
as co-ordinate assessors It was meiely formal, as was also the 
twelfth session, on September 1, 1551 Just at this time Henry 
II , king of Prance, having quari elled with the pope about the duchy 
of Parma, sent an envoy to the council at Tient, with letters 
styling it a “convention,” denying its (Ecumenical chaiacter, 
declaring that it was not accessible to himself or to the French 
bishops, and notifying a protest against the validity of its pio- 
ceedmgs, which he desired might be registeied, and a copy of the 
xegister letuined to him No leply was made to this demand, so 
Henry dismissed the papal nuncio from his court, and published a 
manifesto to justify himself, at the same time that, m order to 
xepel any charge of sympathy with the Protestants, he pi omulgated 
a severe edict against them But the absence of French bishops, 
and the comparatively scanty attendance fiom Geimany, threw 
matteis more than ever into the hands of the Italian majonty, as 
appeared fiom the decrees promulgated m the thuteenth session 
(Qctobei 11, 1551), and indeed from tlie attitude taken up by tbe 
legates just before it Foi the obstinate lefusal of the Protestants 
to attend or even recognize the council was on the point of giving 
way, and the imperial ambassadors demanded a safe-conduct foi 
sucb as might present themselves, with some wananty that it 
should be really safe They also desned the postponement of any 
decision on the doctrine of the Eucharist, and especially as regards 
the communion of the laity in the chalice The pope expiessed 
himself willing to giant both these demands, but no real attention 
was paid to either of them As lespeets the attendance of the 
Piotestants, the letters of Francis "Vargas, fiscal (attorney -general) 
m Spam to Charles Y , and his agent at the council, state plainly 
that the legates merely pretended to desire it, and weie secretly 
doing everything to prevent it, while the very points as to which 
delay had been promised were made the subject of the decrees m 
the above-named session The decree on the Eucharist was 
specially dnected against Lutheran and Zwinglian opinions then 
lecently broached, and was couched m eight chapters with eleven 
canons appended It reasserted the doctrine of Transubstantiation, 

already defined by the fourth Lateran council in 1216, while, by 
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the thud of the canons, which declares that the nnole sacrament is 
entire m each kind, it liidnectly, though effectively, mled against 
the giant of the chalice to the laity , and m fact the Refoimed 
thesis that they weie eutitled to it by divine light, and could not 
be debaned tiom it n itliout an, n as unanimously condemned m 
the pievious congiegatiou Some unimpoitant decrees affecting 
the cimnnai jurisdiction of bishops, and for lefemng the tuals of 
bishops themselves to the pope, veie enacted at the same time, 
but mote notenoithy was a decree for postponing the decision upon 
lay and infant communion, and foi granting a safe-conduct to the 
Piotestants, which was the last business transacted upon this 
occasion But the safe-conduct vas voided so as to excite geneial 
and leasonable suspicion on the pait of those to whom it was 
offered, and Vaigas, who was no fuend to then opinions, comments 
fieely upon its deceptive ambiguity In the fouiteenth session 
(Novembei 25, 1551) deciees upon penance and extieme unction, 
piepaied m the congiegations, and embodied m twelve chapteis 
upon the fozmei and tlnee on the latter topic, followed seveially 
by fifteen and four canons, weie promulgated Some disciphnaiy 
enactments affecting the cleigy, and collective of mmoi abuses, 
■weie enacted at the same time, the most mipoi tantpio visions being 
the abolition of the papal dispensations exempting then holdeis 
fiom the jurisdiction of the oidmaiy, and the lestuction of the 
action of titulai bishops But the lefoimmg pai ty in the council 
was much discontented with the inadequacy of these measuies, 
winch added little to the veiy small piogLess made so far m the 
revival of discipline. Although no Pxotestant theologians had yet 
piesented themselves at Tient, lepiesentatives of the duke” of 
Wuitembeig amved at this time, who weie mstmcted to lay the 
AYuitembeig Confession bcfoie the council, and to say that Pto- 
testant divines who could give explanations of it weie waiting some 
foity miles fiom Tient, and weie piepaied to attend the council so 
soon as a safe-conduct exactly coafoimable with that gtanted to 
the Bohemians by the council of Basel was issued, and on the 
blither conditions that the discussions actually going on should 
be suspended and all the matteis so fai decided be leopened, that 
the pope should cease to piesule by legates or otherwise, but 
declare his own submission to the deciees of the council, and 
absolve the bishops fiom tlieir oath of allegiance to himself m 
oi dei to secme then hbeity of action The envoys lefused to tieat 
with the legates at all, and conducted their negotiations through 
the mipenal ambassadois Ciescenzio was very angiy, and lefused 
all concession, even going so fai as to abstiact the coucihai seal, 
lest the safe-conduct might he granted, but piessure was put upon 
him by the imperial ambassadors, and he was forced to consent to 
the admission of the Piotestanfc envoys at a puvate congiegation 
to be held m his own house, though he resisted the demand for 
introducing them to a public session And, when the safe-conduct 
was lecast, it was found to diffei scuously from that proposed as 
its model, especially by failing to give the Piotestants the lights 
of session and suffiage, of observing thou* own leligion m then 
houses, and of being guaranteed against insults to then cieed To 
the lemonstiances made m consequence the legate leturned a pei- 
emptoiy reply, lefusmg to make any fuitkei change, and only the 
instances of the empeior, then at Innsbruck, buttluee days’ journey 
fiom Trent, induced the Protestant envoys to leniaui a little lougei, 
to find if any better ter ms eould be obtained Some more Protestant 
envoys fiom Stiasbuig and other cities, and fiom Maimce of 
Saxony, amved eaily in 1552, and were admitted to a congiegation 
held on Januaiy 24, wlieie they lenewed the demands already 
mentioned, and leqiured also that the deciees of Constance and 
Basel, declaring the pope mfenor and subject to a general council, 
should be reaffirmed They weie piotmsed an answer in due time, 
and the fifteenth session was held the next day (Januaiy 25, 1552), 
wlieiem the council was piorogued, and a safe-conduct moie in 
accordance with the Protestant demands was diawn up and pub- 
lished It is remarkable, however, foi one omission, and foi one 
significant clause The omission is that of toleration for the 
private exeiuise of tlieir religion , the insertion is a proviso pledging 
the council nob to avail itself, “for this one occasion,” of any law's 
or canons wliatevei, “especially those of Constance and Siena,” as 
against the Piotestants The leference is to the canon of Constance 
by means of which John Huss was tried and burnt, declaring a 
safe-conduct no protection against trial foi heresy, even if the 
accused has come m leliance on the sale-conduct, and would not 
have come without it, which canon was reaffirmed at the council 
of Siena m 1423 While the negotiations occasioned by these 
proceedings w r eie m couise, wai broke out anew m Geimany, 
aud Maunce of Saxony obtained considerable successes ovei the 
emperoi, took Augsburg, and was maichmg down upon Tyrol, 
so that Charles V fled m haste from Innsbruck, and the legate 
convened the sixteenth session (April 28, 1552) of the council, 
wlieiem a cleciee was promulgated suspending it foi two yeais in 
consequence of the penis of war There was a general stampede 
fiom Trent at once, and the legate Ciescenzio, then veiy ill, had 
just stiengtli to leach Verona, wheie he died tlnee days aftei Ins 
val. 


So ended what is styled by some historians, and cor- 
rectly, the fiist council of Tient, foi, although, the usual 
computation recognizes only one such council, yet an in- 
terruption of ten years, a widely changed personality, and 
a marked alteration in. tone make the resumed synod 
virtually another assembly, and one by no means entitled 
to the degree of lespect which the ability and learning of 
many membeis of that first convoked won for it When 
the council dispeised, Julius III. at once m consistory 
lepeated the policy of Paul III , and nominated a com- 
mittee to prepaie a scheme of leform, but it never took 
action of any kind , and at the close of the two years’ 
suspension of the council the question was put in con- 
sistory as to the resumption of the sessions, and decided, 
with the pope’s approval, m the negative Julius III. 
died on March 23, 1555, and was succeeded on Apnl 11, 
1555, by Caidmal Marcello Ceivim, one of the formei 
legates at the council, a man of high reputation for 
personal devoutness and freedom from that sympathy with 
abuses which marked too many of the dignitanes of the 
time He took the title of Marcellus II , and his first 
public utterance was to intimate his puipose of le- 
assemhlmg the council, and of cairymg out a plan of 
thorough reform in discipline, particularly directed to 
abating the pomp and luxury of the pielacy But he was 
m feeble health when elected, and the fatigues of his new 
position bi ought on an attack of apoplexy which carried 
him off tlnee weeks after his accession In his room 
was chosen, on May 23, 1555, Cardinal Giovanni Pietro 
Caiaffa, who took the title of Paul IV He was known 
to profess great austerity of life, to have actually founded 
the Theatmes, an ascetic community, and to be a stern and 
implacable advocate foi several measures of repression 
against innovators m matters of religion or impugners of 
papal prerogative, as he quickly showed by setting up the 
Inquisition m Rome, and taking caie that it should not be 
idle His election consequently caused much alarm, and 
was especially displeasing to the emperor , and the earlier 
acts of his pontificate seemed to justify the estimate 
formed of his character and the fears of those who 
apprehended that he would proceed to reform discipline 
m a swifter and more drastic fashion than had hitherto 
heen essayed Foi m fact he pledged himself to this 
effect in. the first bull published after Ins accession, follow- 
ing it up with a show of activity by at once setting some 
minor leforms on foot 

During these three yeais important events had taken 
place in Germany By the peace of Passau m 1552, the 
Protestants of the Augsburg Confession were secuied from 
all molestation, and m the free exeicise of their religion 
and of their civil rights, and this was followed up by a 
decree of the diet of Augsburg, on September 25, 1555, 
that, failing a national council to settle the religious 
disputes, the emperor, the king of the Romans, and the 
other Catholic pimees should not interfere m any way with 
the religious liberties of the Lutherans holding to the 
Confession of Augsburg, provided they m their turn would 
exhibit equal tolerance towards Catholics, that no penalty, 
save the loss of benefices, should be imposed on any 
Catholic ecclesiastics joining the Lutheran body , and that 
such benefices as the Protestants had already annexed for 
the support of their schools and ministers should lemaui 
in their possession. Paul IV was much incensed at these 
proceedings, and used all efforts to procure theii repeal, 
on the failure of which he openly broke with the emperor, 
formed an alliance with the French king against him, and 
imprisoned the cardinals and other personages of the 
imperial party on whom he could lay hands, confiscating 
the property of such as saved themselves by flight He 
continued for a time m the measures of reform with which 
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lie began In^ reign, striking against jobbery, pluralities, 
dispensations, and laxity of clerical manneio ; but all this 
short-lived zeal was speedily neutialized by bis nepotism, 
surpas&mg that of any of his predecessors, and throwing 
the government of the States of the Church into the hands 
of his dissolute nephews, upon whom he lamed all the 
wealth, honours, and authonty in. Ins power to bestow 
And, was to be expected, he set himself steadily to 
oppose every one of the class of reforms which touched 
doctrinal questions, ju&t those for which the Protestants 
were mgent, encouraging only such as promoted the unity 
and discipline of the Roman Church itself, and made it 
more capable of effective resistance to the Reformation 
He was not favourable to the reassembling of the council, 
not merely because of his experience of its languid action, 
nor e\en his dislike of the struggles of the non-Italian 
mi nority to assert some measure of independence against 
the coercive tutelage exerted by the several papal legates 
from the very first, but because he regarded himself as the 
sole and proper person to consider such matters at all, and 
a bull of his own promulgation abetter mode of procedure, 
at once iu fulness of authority and swiftness of foimulation, 
than any conciliar decree Consequently, no step for the 
resumption of the council was taken during his reign, 
which ended on August IS, 1559 After a longer inter- 
regnum than usual, Giovanni Angelo de’ Medici (not a 
member of the great Florentine house, hut of humble 
Milanese extraction) was elected on December 26, 1559, 
as Pius IY Markedly unlike his predecessor in almost 
every personal quality, he was much his superior m 
practical shrewdness and tact, and had none of that dislike 
to a council which Paul IY had shown So great, too, 
had been the strides made by the Reformation during his 
predecessors reign that he might well think. Paul IY.’s 
policy undesirable, and he had this special motive for 
leversing it, that a movement was going on m France for 
the convocation of a national council there to consider the 
whole religious situation, which might very conceivably 
result m a revolt hke that of England from the Roman 
obedience. Accordingly, Pms IY. determined on the 
resumption of the council of Trent, and issued a bull on 
November 29, 1560, convoking it anew 

But the whole face of Western Christendom, the whole 
religious situation, had materially changed since the ori- 
ginal assemblage of the synod m 1545 First, the imposing 
personality of Charles V. was removed fioin the scene, 
and Ferdinand I., his successor, enjoyed neither his per- 
sonal ascendency nor his political power, and could not 
he accounted as a possible competitor with the pope for 
the first place m the Catholic world, nor even as an ally 
with means for crushing the Reformation Next, the 
Reformation itself was by this time an accomplished fact, 
a consummated revolt from mediaeval Christianity It 
had taken definite shape in various countries , it had its 
own theological systems and traditions , besides that a 
whole generation had now grown up under its influence, 
never having had any personal associations with Latin 
Christianity And, on the other hand, the very lengths 
to which some of the Reformers had gone in their revolt 
generated a corresponding reaction m the Roman Church, 
so that many influential persons who had been m favour 
of moderate reforms and of explaining disputed points of 
theology were convinced that no limits could be logically 
or practically set to concessions m this direction, and 
therefore that it was necessary to make a stand against 
any concessions at all And, what is more, one noticeable 
effect of the wave of controversy which had swept over 
western Europe was to accentuate points of difference, to 
close questions previously open, to make the current beliefs 
more incisive and, so to speak, legal in form, to dimmish 


seriously the neutial aiea between tbe competing religious 
systems, and thus to bring them face to face as irrecon- 
cilable foes One factoi more, of greater importance at 
the time than any other, contributed to the revolution 
which is marked by the second council of Tient As 
Spam took tbe political lead m the earlier half of the 16th 
century, so it took also the lead in theology The Spanish 
divines weie abler and more learned than all save tbe very 
foiemost m any other country, and their influence was 
throughout the greatest at the council of Trent on purely 
theological issues Now, the political and the theological 
genius of Spam had both just found their highest exponent 
ux one person and the organization which he devised, 
Ignatius Loyola and the Company of the Jesuits Two of 
his immediate disciples and recruits, Salmeron and Laynez, 
were chosen to be tbe pope’s theologians at tbe council of 
Trent, and exercised a greater influence than any other 
divines there m the formulation of its dogmatic decrees 
But the Jesuits were to do more than this The militant 
spirit of their founder had nothing m common with the 
alarm and vacillation which had for the most part marked 
the action of the Roman Church m dealing with the 
Lutheran and Calvinist revolt , and, instead of being con- 
tent with devising schemes for standing on the defensive, 
and saving the remnant yet left to the Roman obedience, 
he conceived the bolder and safer plan of vigorous aggres- 
sion, to reconquer all that had been lost, and to add fresh 
acquisitions thereto The Counter-Reformation which he 
initiated was in full operation when the second council of 
Tient assembled, and it was by this spirit that it was 
guided m its deliberations and decrees. The very thought 
of compromise was abandoned m fact, if not in open 
expression, and the only reforms thenceforward taken into 
I consideration were such as would remove causes of weak- 
| ness and scandal in the Latin Church, enabling it, without 
sacrificing one of its claims, to overcome by superior mass 
and discipline, by closer unity and more organized enthusi- 
asm, the heterogeneous, disordered, and alieady dissociated 
forces of Protestantism The most obvious effect of these 
principles upon the second council of Trent was that the 
diminution, the all but disappearance, of variety of opinion 
amongst its members, and tbe resolution to crush Protest- 
antism rather than to parley with it m any scheme of 
mutual concession or accommodation, tended to shorten 
the preliminary discussions in a marked degree, so that 
little is to he noted of the long and animated debates of 
the earlier period, and the last few sessions exhibit even 
tokens of actual hurry to end the matter anyhow 

There was no intention on the pope’s part to proclaim 
the Counter-Reformation as the policy of the council, even 
if it may be safely assumed that he could predict its 
action, and he sent nuncios to the Protestant sovereigns 
as well as to the Catholics to signify the approaching 
resumption of its sittings Francis II of France had died 
between the promulgation of the bull and its notification 
m France, but tbe young king Charles IX , by tbe advice 
of the parlement of Fans, directed all the bishops of the 
kingdom to be m readiness for journeying to Trent 
Three nuncios were despatched to Germany, but the 
princes assembled in diet at Naumburg received them 
unfavourably, asserting anew their determination to 
recognize no council which did not avow Scripture as its 
standard of appeal and give right of free discussion to 
Protestants, denying the right of any one save the emperor 
to convene a general council at all, and inveighing strongly 
against the papacy The king of Denmark declined to 
admit the nuncio on any terms, declaring that neither he 
nor his fathei had ever had any dealings with the pope ; 
and Martmenghi, the nuncio commissioned to Elizabeth of 
England, was stopped by a messenger while still on the 
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Continental side of the Channel, and mfoimed that he 
would not be permitted to land on the English coast 
The free cities of the empire also refused the summons, as 
did live of the Swiss cantons , and even a large numbei 
of Roman Catholic prelates, while piofessmg unqualified 
obedience to the pope’s commands, showed much unwilling- 
ness to act upon them, and pleaded age, illness, or dio- 
cesan business as excuses for absenting themselves from 
the council In this unpiomismg posture of affairs the 
preparations foi the council were pressed on, and Cardinals 
Ercole Gonzaga, bishop of Mantua, Senpando, Hosius, 
Simoneta, and (later on) Altemps, the pope’s nephew, were 
named as legates, being directed to open the session of the 
council upon Easter Day, Apul 6, 1561 But they did 
not even arrive m Trent until April 16, and found no 
more than nine bishops awaiting them Several causes 
conduced to this disappointment the king of Spam had 
not yet accepted the bull convoking the conncil , the 
French bishops were moie than fully occupied with the 
lapid advances of the Reformation m their midst ; and 
the Germans had no great inclination for the repetition of 
their experience ten years before It was thus necessary 
to postpone the assemblage till January 1 and then to 
January 18, 1562 That there might be a sufficient 
number of Italian bishops present to outvote any possible 
combination of others, the pope collected a large number 
of prelates, appointed them salaries for maintenance, and 
sent them off to Trent Two questions of the highest 
practical importance came up for discussion m the pre- 
liminary congregation, wherein ninety-two bishops were 
present • — (1) Was the council to be styled a “ continua- 
tion ” of the previous one, or to be reckoned as a new 
synod ? (2) Should the unprecedented clause m the papal 
decree for opening the council (but not found m the bull 
of convocation), “ proponentibus legatis ac prsesidentihus,” 
be accepted and acted on, or rescinded ? To declare the 
council a “continuation” of its precursor was to accept 
and ratify all which had been done theiem , to treat it as 
a new one was to make every decree of the earlier sessions 
merely provisional and alterable. To adopt the novel 
clause embodied in the papal decree was to gag the council 
from the outset and deprive it of freedom by concentrat- 
ing the initiative m the hands of the legates , and Guerrero, 
archbishop of Granada, pressed this objection with much 
urgency. On the other hand, this same prelate, acting on 
the orders of Philip II , demanded that the council should 
be plainly declared a continuation of its precursor, for 
Philip had already introduced some of the regulations of 
that synod into his dominions, and would lose credit if 
they were rescinded, or even treated as lacking full 
sanction. Contrariwise, the bishops of other nations 
present held that there was no prospect of inducing the 
Germans, English, and other paitly alienated nationalities 
to send representatives, unless the proceedings so far should 
be regarded as capable of reconsideration and alteration at 
the hands of the actual assembly. The authorities at 
Rome were not unprepared for some difficulty on this 
head, and had endeavoured to evade it by using the 
indeterminate word “ celebrated,” which might be taken 
either way, and the Spanish remonstrants were privately 
told that it was understood that business should be taken 
up just where it had left off under Julius III, thus 
making the synod a continuation of the former one, but 
that any express statement to that effect had been carefully 
avoided, lest the Protestants should take offence, and thus 
one aim of the council might be defeated. The Spaniards 
were partly contented with this reply, but urged that 
nothing which could he interpreted as the convocation of 
a new council should be suffered to appear m the wording of 
the decree about to he publicly read, which was conceded. 
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The seventeenth session was held (Januaiy IS, 1562) m tlie 
piesenee of the legates, — 106 bishops, 4 abbots, 4 generals of oideis, 
and the duke ot Mantua, nephew of the chief legate, being present. 
Fom Spanish bishops lodged a piotest against the pioposmg clause 
— two of them unreservedly, two m a moie qualified mannei — and 
they paitieulaily objected to the novelty of the clause, and to the 
manner in which it had been spiung upon the council, the aich 
bishop of Gianada and the bishop of Oiense pointing out that it 
was not in. the oiigmal bull, with which the subsequent deciee 
ought to bem complete agreement, and the foimei adding that it 
was not even m the copy of the deciee shown to him But the 
Italian majority was too stiong, and the protest was ovenuled, — 
the pioiogation of the council to Febiuaiy 26, 1562, being the only 
fuithei business transacted But a veiy impoitant question was 
laid befoie the congi egations which followed this session, that of 
providing some lemedy for the mjuiy done to the Roman Catholic 
Church by the circulation of moie oi less hostile boohs, a difficulty 
made meompaiably gieatei fiom the middle of the 15th centuiy 
onwaids than at any pievious time in history, by leason of tlie 
invention of punting The conned of Lateian m 1515 had made 
a lieence from the ecclesiastical authonties requisite befoie any 
book could be punted, under pain of excommunication, but this 
penalty did not affect Piotestant punteis, and the issue of a 
catalogue of books foi bidden to Catholics became a necessary addi- 
tion Such a catalogue was issued by Paul IV m 1559, but soma 
machinery foi supplementing it as liesh books poured fiom the 
pi ess could alone meet the permanent dangei Anothei matter 
debated m these congregations was the invitation of Protestants to 
attend, and mwhatchaiactei In the eighteenth session (Febiuaiy 
26, 1562) two decrees on these subjects v eie promulgated, — one 
appointing a committee to lepoit to the council on tlie whole 
question of heretical books, the othei publishing a safe-conduct to 
the Geiman Piotestants, extended by a niler to those of othei 
nations The congregations held aftei this session were busied 
chiefly with the questions of tesidence and the abuse of indulgences, 
besides seveial less important details of lefoim A warm debate 
arose as to tlie natuie of the obligation to leside, — the Spaniards 
holding it to be of divine light, the Italians to be of no more than 
ecclesiastical piecept So poweifnl a body m the council took the 
Spanish view that the legates weie alarmed, especially as ominous 
speeches weie made to the effect that the Roman cuna must be re- 
formed on the basis of tlie report of cardinals to Paul III befoie 
anything of moment could be done m the way of leal improvement, 
Accordingly, they sent a messenger to the pope, bnngmg with him 
a schedule of the proposed leforms, and asking for advice m the 
ci xsis The pope aesu ed them to counteract the opposition bishops, 
to postpone the question of residence, if they could not suppiess it 
altogether, and despatched Visconti, bishop of Ventimiglia, as 
extia nuncio to the council, to lepoit accurately to him everything 
said or done there, and with lum sent also all the bishops who 
could be collected at Rome to swell the Italian vote, and thus 
defeat the opposition mdnectly. There w r as much debate also on 
the scope of the safe-conduct, as the Spamaids weie anxious that 
it should not piotect those against whom the Inquisition liad taken 
action, while others desired to see its terms enlaiged sufficiently 
to meet the requirements of the Protestants, who objected to its 
suspicions silence on several weighty particulars As the French 
ambassadors weie expected, nothing was done in the nineteenth 
session (May 14, 1562) save to piorogue the council On May 26, 
1652, De Lanssac (who had been lately Fieucli envoy at Rome), 
Du Perrier, and De Pibiac, envoys from Cliailes IX , were ad- 
mitted to audience, and demanded, amongst other matters, that 
the council should be formally declared a new one, wherein the 
imperial ambassadois supported them, while Philip II of Spam, 
contranwise, insisted that it should be declaied a continuation of 
the foi mer synod. The legates strove to satisfy both parties, and 
received contradictory directions fiom Rome, at first ordering them 
to announce the continuation of the former council, and aftei waids 
leaving the mat tei to their discretion. So little agieement could 
be arrived at that the twentieth session (June 4, 1562) was held 
meiely to prorogue the council The question of communion m 
both kinds was the next to come up for consideration It was 
such a capital one, if any hope of winning back tlie Protestants 
was to he entertained, that the imperial and Fiench ambassadois 
had special injunctions to forward by all means m their power an 
affirmative decision. The Fienchmen saw little prospect of cairy- 
mg this matter m the temper of the Italian majority, and were for 
opposing the discussion which the legates had announced, but 
the imperial ambassadors weie moie hopeful, and persuaded them 
to give way While the question was being debated m tlie con- 
gregations, the Venetian and Bavarian ambassadois arrived, the 
latter armed with a formidable schedule of complaints agam&t pie- 
valent abuses, and of demands for correspondingly drastic reforms, 
beginning with the pope and the cuna, and malting havoc amongst 
cardinals, dispensations, exemptions, pluralities, office-books, ex- 
clusively Latin services, and othei like matters, thus threatening 
all manner of vested interests and long-iooted customs The 
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legates put them off, alleging the pitssuie of other business, notably 
the question of communion in both kinds, which was, in fact, 
being discussed and decided in accordance with the news of the 
Italians and Spaniards, and against those of the^ French and 
Germans In the twenty- first session (July 16, 1562) a decree 
couched m four dogmatic" chapters and four canons was promul- 
gated upon it, to the following purport — laymen, and paests other 
than the actual celebiant, are not bound by divine right to com- 
mumeate m toth Linds , tlie church ha 5 ? full power to make what 
changes it pleases m the mode of administering sacraments, the 
whole sacrament of the Eucharist is received entire under eitliei 
kind singly, and little children are not hound to communicate 
The canons pronounce anathemas against maintamers of the con- 
trary propositions At the same time a decree upon reformation 
was enacted, most of the clauses dealing with the duties of bishops 
in the matters of ordination, patronage, division, and union of 
benefices, discipline of ineffective parish priests, and visitation of 
monasteries, but a more permanent interest attaches to the ninth 
and concluding chapter of the decree, whereby the name and office 
of the “ questors of alms,” that is to say, the vendors of indulg- 
ences, are abolished on the ground of the impossibility of other- 
wise putting a stop to the abuses and depravity of theli pioceedmgs 
All piivileges and customs to the contrary, even if of time im- 
memorial, are rescinded , the publication of indulgences is confined 
thenceforth to the oTdmanes of each place, assisted by two membeis 
of the chapter, and these same officers are duected to collect the 
alms and charitable donations of the people, hut forbidden to 
receive any commission oi payment for so -doing This deciee is a 
virtual confession of the justice of the agitation against Tetzel and 
Ins fellows which served as the signal for beginning the great 
religious strife of the 16tli century , and it is noticeable that it was 
the pope’s own voice against the system which decided the action 
of the council, wherein a powerful minority was found to defend 
it Several weighty matters then came before the congregations, 
that of residence again being pressed by the Spaniards, while the 
imperial and Bavarian ambassadors renewed their requisition for 
permissive communion m both kinds (for the decree on that subject 
had gone no further than to declare it unnecessary, and had not 
explicitly forbidden it), and the Fiench ambassador not only sup- 
posed them m their demand, hut added on his own part that m 
France they desired vernacular services, the abolition of image- 
worslup, and pei mission for the clergy to marry The nuncio 
Yisconti wrote to the pope m great alarm, expi essmg appt ehensions 
at the veryfiee language employed by the fathers of the council 
on these matters, the probability of their conceding the emperor’s 
demands, and of similar ones being advanced thereupon, all making 
in the same direction. An intrigue to compel the resignation of 
Caulinal Gonzaga, who was not thought sufficiently opposed to these 
measures, and who was far less peremptory m lus presidency of 
the council and use of the closure than Ciescenzio had been, was 
set on foot, and defeated only by the stiong representations made 
at Rome by the aicbbishop of Lanciano, who said that there was 
already so much, division m the council that it could but just hold 
together, and would almost certainly be broken up by any step of 
the land The next subject which was hi ought on for considera- 
tion was the saeufice of the Mass, and the debates thereon were 
very animated, disclosing considerable variety of opinion amongst 
the theologians, — no fewer than five clearly distinct views of the 
tenet, apart from mere veibal or minoi differences, being adduced 
and argued for As sixty Fiench bishops, to be accompanied bv 
twelve theologians, and headed by Charles de Guise, caidmal of 
Lorraine, were under orders to repau to Trent, the French ambas- 
sador pressed the legates to postpone the next session till their 
arrival, as De l’lsle, ambassador at Rome, did the pope, hut each 
replied evasively, referring the applicant to the othei The 
question of communion m both kinds was also very warmly dis- 
cussed, and the council was warned that a negative decision would 
lead to the secession of multitudes who had not yet broken with 
the Roman Church, but the Jesuit Laynez, who was the chief 
advocate for refusal, replied that to dimmish the church would not 
destroy it, and that anything was better than concession m the 
matter Tlie numbers m the division taken on the question were 
as follows . — 29 were m favour of granting communion m both 
kinds , 31 agreed thereto, hut desired the execution of the decree 
to be left to the pope’s discretion, 38 were for total refusal, 24 
strove to evade responsibility by referring th e matter to the pope 
entirely, IS were willing to make the concession to the Bohemians 
and Hungarians, but would refuse it to all others; 14 asked foi a 
postponement; and 11 lemamed neutral, declining to vote any 
way — being a total of 166 suffrages, so split up as to make it im- 
practicable to frame a decree In this difficulty, the legate seized 
the opportunity of persuading the council to refer the matter to 
the pope’s decision, thereby at once checkmating the reforming 
section, and indirectly ruling the vexed point of the relative 
superiority of pope and council m favour of the former, and so 
virtually reversing those decrees of Constance and Basel which had 
long been thorns in the side of the Roman curia In point of 
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fact, the pope had wutten some time before to the legates, recom- 
mending them to yield to the empeioi’s demand of the chalice for 
the laitj , but they had leplied that it would be impolitic to make 
it a conciliar act, and that it would be moie expedient to frame a 
mere geneial declaiation that it might he proper to make the con- 
cession in certain eases, but that the pope should be the sole judge 
of them In the twenty-second session (Septembei 17, 1562) the 
decree on the sacufice of the Mass was pi omulgated m nine chapters 
and as many canons, directed for the most pait against current 
Protestant objections to the doctrine and ceiemomal of the Missal 
Rules to secure gieatei order and reveience m the eelebiation. of 
Mass, and for the suppiession of sundry supeistitious obseivances 
connected tlieiewith, were also enacted, — besides some minor re- 
forms of little note, and a deciee refen mg to the pope the wdiole 
question of the concession of the chalice The meagreness and. 
msumifieance ol the reforms enacted thus far caused much dis- 
pleasure m France, and the king directed his ambassadoi to press 
once more for delay till the anival of the Fiench, Geiman, and 
Polish bishops who were expected at Tient, as the empeioi also 
instructed his envoy But the pope was busy in reciuitmg the 
Italian majority, and was unfavorable to this l eque&t, lest the 
Italians should he outvoted by the new'-comers , yet so contentious 
were the debates on the saciament of oiders, and on the natuie and ex- 
tent of the rights of bishops— notably whether they weie inherently 
above priests, and whether they weie necessanly subject to the 
pope, denving their jurisdiction and other poweis solely tlnough 
delegation from him, or if they weie not of Divine institution, and 
his colleagues rather than his deputies (which latter thesis was 
steadily maintained by the Spaniards)— that it pioved impossible 
to fiame the decrees and hold the session befoi e the amval of the 
caidmal of Loiraiue, who leached Trent on November 13, 1562, 
accompanied by foruteen bishops, thiee abbots, and eighteen theo- 
logians The discussions, farther complicated with the question 
of lesidence, were renewed heieupon, and long before any signs of 
agreement weie visible the French ambassadoi s laid befoi e the 
legates a schedule of leform in thirty-four articles, l equaling, not 
only the lemoval of vanous abuses in patronage, and tlie punish- 
ment of negligence on the pait of the parochial and monastic 
clergy, hut also that vernacular services should he peimitted, and 
communion in both kinds enjoined, while all abuses and sup ci sta- 
tions connected with image- worship, indulgences, pilgnmages, and 
relics should be summarily abolished Lonaine, on being asked 
how far he agreed with these demands, said that he disapproved of 
some of them, but that if he had not consented to take cliaige of 
them m then actual foim, they would have been made still more 
drastic No definite action was taken upon them eithei at Tient 
or at Rome, and the proceedings dragged on ineffectively for some 
months longer On Maieh 2, 1563, Cardinal Gonzaga, hr&t legate, 
died, and was speedily followed by Cardinal Seripando The 
imperial and French ambassadoi s endeavoured to get the cardinal 
of Lorraine named as fiist legate and president, but he was not 
acceptable at Rome, and the post was given to Cai dmal Morone, 
with whom Cardinal NTavagero was associated, to fill the place of 
Seupando All these events delayed the twenty-third session 
until July 15, 1563, nearly ten months later than the pieeedmg 
one A decree on the sacrament of ordeis, m foui cliapteis and 
eight canons, laid down that theie is a sacrificial pnesthood of the 
New Testament, instituted by Christ , that tlieie have been seven 
oideis m the Christian ministry from the eailiest tunes , that holy 
order is a sacrament , that orders are indelible , that bishops are 
superior to puests , that a call from the laity, or from any secular 
authority, is unnecessary as a title to ordination, and that a meiely 
lay call is invalid, while bishops appointed solely by the pope, 
without the intervention of any othei persons, are validly ciealed 
A decree of eighteen chapters on leform ation, enacting, amongst 
much else, penalties for non-residence on the part of beneficiaries, 
and providing for the election of those theological seminal les which 
have ever since been the nurseries of the Latin cleigy, was also 
promulgated m this session The eongiegations which followed it 
were occupied chiefly with the question of matnmony, which had 
been mooted earliei, but with no definite result, and with flaming 
a scheme to repress the eneioachments of the civil powei upon the 
church in most countries, one clause of which proposed to exempt 
all ecclesiastics from civil juusdiction m all eases whatever, and 
from the payment of taxes, with penalty of excommunication upon 
such civil authorities as contiavened this luhng This was nevei 
pushed to the stage of promulgation, hut it was successful as a 
manifestation against the reforming paity m the council, and 
actually drove the French ambassadors away, since they judged 
their further presence useless in such a tempei of the assembly 
Yet it was itself by no means agreed oi harmonious The old dis- 
putes about the claim of the council to represent the chuich uni- 
versal, about the proposing clause, limiting the initiative to the 
legates, and about the need of reform in the Roman curia itself 
were renewed, and that with much acrimony, hut with, no piac- 
tical result In the twenty-foui th session (November 11, 1563) a 
decree on matrimony, couched m ten chapters and eleven canons. 


TRENT 



council.] TRENT 551 


was promulgated, the most noticeable points of which aie the 
asseition that the church can constitute other impediments to 
matumony besides the forbidden degrees of the Levitical code, and 
can dispense with such impediments , that clerks m holy oiders 
and regulars vowed to celibacy cannot eontiact valid mainage , 
and that celibacy is supenoi to matrimony The simultaneous 
deciee on reformation lays down rules for the creation of bishops 
and caidmals, so as to avoid unfit promotions ; dneets that 
diocesan synods shall he held 3 early, and provincial synods tnen- 
nially , lays down lules foi episcopal visitations, and for the quali- 
fications to be exacted of peisons promoted to cathedral dignities 
and canonnes , appoints the provincial synod the judge of minor 
causes against bishops, lefemng graver causes to the pope’s de- 
cision , and enacts various other technical regulations By this 
time all concerned were thoroughly weary of the council, and the 
lemaimng matters foi discussion were hurriedly discussed, result- 
ing, in the twenty -fifth and last session (December 3 and 4, 1563), 
m a deciee, very cautiously woided, upon purgatory, the cultus of 
saints, and that of lelics and images. In this same session was 
also enacted a decree m twenty-two chapters, regulating several 
matteis affecting the discipline of convents of monks and nuns , 
and another deciee on leformation, m twenty-one chapteis, the 
most impoitant of which enjoin all cardinals and bishops to keep 
modest households, and not to enucli their kindred with church 
piopeity ; that all prelates shall leceive and publish the deciees of 
the council , that duelling shall be prohibited under seveie penal- 
ties , and that the authority of the Holy See both is, an is to he 
undei stood to be, untouched by any decrees of the council touch- 
ing the leforni of moials and discipline Ou the last day of the 
session was passed a somewhat indefinite decree upon indulgences, 
foibiddmg all evil gams connected therewith, and directing that, 
wherever abuses or superstitions are prevalent concerning them, 
the bishops shall collect the facts, lay them befoie the piovmcial 
synod, and after discussion theie refer them to the pope for ulti- 
mate decision The distinction of meats, and the due obseivance 
of festivals and fasts, weie also enjoined , and a foimal statement 
was made that the committees which had been engaged upon the 
index of piohihited books, on the draft of a catechism, and on the 
revision of the Missal and Bieviaiy, thinking that the synod could 
not deal with them conveniently, had determined to lay their 
reports befoie the pope to latify and publish at his pleasiue 
Foimal acclamations, and an anathema against all lieietics, closed 
the session , and the legates, aftei forbidding any bishop, under 
pain of excommunication, to leave Trent till be had either signed 
his assent to the decrees, or left documentary proof of such assent, 
gave the blessing and dissolved the assembly 

Two hundred and fifty-five signatures were attached to 
the decrees, and also those of the ambassadors still remain- 
ing at Trent The bull of confirmation was issued at 
Borne on January 26, 1564, and followed by another fixing 
May 1, 1564, as the date from which the decrees should be 
held binding The bull of confirmation forbade all persons 
whatsoever, whether ecclesiastics or laymen, to gloss or 
interpret the decrees upon any pretext whatever, without 
papal authority for the purpose. The republic of Venice 
was the first power to signify its reception of the decrees, 
followed speedily by the other Italian states (except Naples) 
and by Poitugal, but the king of Spam, though receiving 
the decrees, issued them at first m his own name, and not 
in that of the pope , the emperor and the king of Bohemia 
demanded the lay use of the chalice and the marriage of 
priests as the terms on which they would accept the 
council, and obtained a partial concession of the former 
demand, but were refused the latter , and m France, while 
the dogmatic decrees were accepted, the disciplinary ones 
were not, and have never, in spite of efforts many times 
renewed, made part of French ecclesiastical law The pro- 
vision referring the explanation of the council to the pope 
was given shape by Sixtus V, who erected in 1588 a Con- 
gregation of the Council of Trent to sit permanently at 
Borne, where it has ever since continued to be included 
amongst those standing committees which divide among 
them the administration of the pontifical government. 

Two questions remain to be considered m relation to this 
great synod — how far was it free, and representative of 
the mind 6f Latin Christianity at that time 1 and what have 
been its effects upon dogma and discipline ? Ample 
materials exist for answering the first question, in the form 
of contemporary letters, either separately published, as 


those of Vargas, or included m the great collection of 
documents made by Le Plat, and m the official acts of the 
council itself, drawn up by the secretaries Paleotto and 
Massarelli From these it is perfectly clear that the 
council was never free for a moment, but was hampered 
and fettered, not merely by the permanent fact of a large 
Italian majority, subsidized by the pope, 1 but by the 
method of procedure m the congregations, since by a 
skilful distribution of the members into groups or classes, 
so as to prevent combined action, and by caieful packing 
of the sub-committees to which the preparation of business 
for debate was entrusted, little could be done save when 
and how the majority pleased , and, above all, the vigilant 
supervision exercised by the legates, their constant refer- 
ence to Borne of every point of any importance before they 
would permit it to come on for regular discussion (so that 
Lanssac, one of the French envoys, somewhat profanely 
said that the Holy Spirit was brought to the council m a 
carpet-bag from Borne), and their uncompi omising use of 
their presidential authority to interrupt or silence un- 
acceptable speakers (as frequently appears m the Acts) 
effectually bound the council hand and foot , and thus its 
decisions, as a whole, represent little more than the Italian 
and, to some extent, Spanish opinions of the time, and not 
those of German, French, or Hungarian Catholics The 
demeanour of the legates differed much, and theie is a 
wide interval between the open browbeating employed by 
Crescenzio and the high-bred dignity of Gonzaga or the 
diplomatic subtlety of Moione , but the policy was alike 
m all cases, and its results the same As to the dogmatic 
effect of the council, it went much further than merely 
restating the current Catholic theology of the pre- 
Beformation era , for it marks a new departure, closing 
many questions previously left open (nothing is more 
noteworthy in the debates than the manner m which 
several divines of unquestioned ability and loyalty delivered 
themselves of opinions closely allied to those advocated by 
leading Beformers, and then still tenable within the Bom an 
obedience), re-wording old propositions, or framing new 
ones, m an incisive fashion It recovered for papal 
authority all it had lost, or was likely to lose, through the 
action of Basel and Constance , and, above all, it unified 
Boman teaching for the first time, and crystallized it into 
rigid compactness Thus it made concessions and explana- 
tions for the reconciliation of the revolted Protestants, 
although the primary cause of the council, practically im- 
possible thenceforward, since the Boman Catholic system, 
thus hastily consolidated out of a former condition of 
partial flux, became like a “Prince Rupert’s drop,” from 
which, if the smallest fragment be broken, the mass is at 
once resolved into disintegrated powder In the matter of 
disciplinary reform the council enacted but little of an 
effective nature, except in the abolition of the traffic m 
indulgences, and the establishment of theological seminaries, 
which has proved the most effectual agency for creating 
that doctrinal uniformity which now prevails throughout 
the Boman obedience ; and the real honours of the Counter- 
Reformation rest with the Jesuits, to whose unremitting 
diligence, powerful organization, and ceaseless precept and 
example must be attributed by far the larger part of the 
abatement of ecclesiastical abuses and scandals which 
marks the succeeding era Doubtless, the Tridentine 
decrees, in strong and resolute hands, proved most useful 
subsidiary weapons to compel local reforms j but decrees 
of little less stringency had been enacted by previous 

1 The Italian, character of the council of Trent can best be exhibited 
by a classified table, showing the nationality of the bishops piesent m 
the later sessions — Italians, 189 , Spaniards, 31 , French, 26 , Greeks 
(titulars), 6 , Portuguese, 3 , Illyrians, 3 , Irish, 3 , Geimans, 2 
Flemish, 2 , Polish, 2 , Cioatian, 1 , Moravian, 1 , English, 1 
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synods, and liad rusted unused, because there was no one 
able and willing to put them in operation against the 
passive resistance of powerful vested intei ests 

Tlie bibliography of the council of Tient is lery extcmne, but a comparatively 
small nuinbci of i nlumes leally- suffices the student The first xvoi k of import- 
ance is F Paolo Sa-pi's Jstona dd Concilia Tt ideutino, onginally published m 
I ondon (loll) by Antonio de Donums, aichhishop of Spalato, nuclei the pseudonym 
of Pietro Scare Pola"o (an impel feet anagram of Paolo Sarpi Veneto), hut 
better studied in the Dench veision by Peie Le Courajei, with -valuable notes 
(see Sarpi) Tne rival work of Sforza Pulaviemo, / storm del Concilia di Trento 
(1856-57), written to oidei as a refutation of Sai pi’s vv oik, is also indispensable 
He had five access to many official documents which Saipi could not consult, and 
often corrects him upon points of detail, but a careful leader will find that he 
confirms him f n oftentr tlutn lie lefutes lum It is not enough, as Ranke points 
out, to compare those two, and take the mean statement as a guide, foi they are 
sometimes in blank conti adietion, and othei witnesses must be called m to decide 
the mattei The Acts of the council, so fn as they vveie drafted l>y Paleotto, 
were fiist published by Mendham in 18-12 , the complete Acts, by both Paleotto 
and Massarelli, vveie not accessible till published as Ada Genuma CCcumenici 
Conalu Ti identim by Theraer m 1874 Ihe vast compilation of JodocusLe Plat, 
Manumentorum ad Histonain Concihi Tnden'mi Amphssima Collecho (7 vols 
4to, 1781-87), is full of valuable and interesting mattei The speeches of the 
Jesuit Laynez, which had such a powerful effect upon the council, have been 
recently published under the title of Lainez, Dispuiationes Tt identinte, 2 vols , 
1886 Vaigas, Lettres et Memoires coneernant le Conctle de Tient (1700, partly 
ti an slated in Gerldes, The Council of Tient no Ftee Assembly, 1714), is of much 
value The canons and deeiees of the council hare been many times published, 
and are readily accessible , the best edition is that by Richter and Schulte (1853) 
There is a convenient abridgment of Pilavicmo’s histmy prefixed to the Rev 
James Water vv qi th s English veision of th& Decrees and Canons of Trent (1848), 
but it is not trustworthy, for the translatoi has suppiessed many statements of 
the original which tell m -various ways against the fieedom of the action of the 
conned To these may he added Sickel, Altemlucie zur Geschiehte des Konzils 
zu Ti lent, 1872, Calenzio, Dotumen/i Jnediti e Kuo in Laion Leltei arn sul Con- 
cilia di Trento, 1374, Dolhnger, Sammhtng ton. XIrkunden. ztn Geschiehte des 
Canals ton Tuent , 1876, and the article on the council m lletzei and Welte’s 
Kit chenler non (R F X.) 

TRENTON, a city of tlie United States, county seat of 
Mercer county, New Jersey, and capital of the State, is 
situated in 40° 14' N lat and 74° 45' W long., 33 miles 
north-east of Philadelphia and 57 sontli-west of New York. 
It lies very near sea-level (under 45 feet), upon the left 
(eastern) hank of the Delaware river, at the head of navi- 
gation. The city is irregularly built, the streets of different 
sections running in vanons directions, without any appear- 
ance of system, this is doubtless due to the fact that 
different portions of the city were originally settled as 
independent villages Till recently Trenton was rather 
backward m the matter of municipal improvements, but 
an extensive system of paving and sewage has now been 
entered on The water supply is obtained by pumping 
into a reservoir Street cars run upon one or two of the 
principal streets, and the city is traversed by the main 
line of the New York division of the Pennsylvania Rail- 
road Manufactures are the leading industry, the capital 
invested m 1880 having been $6,966,830 and the produc- 
tion $12,712,762 In iron and steel manufactures over 
$2,000,000 were invested, the industry next m importance 
being the manufacture of stone and earthen ware, for which 
this city has a national reputation Rubber goods, watches, 
and woollen cloths are also made The population, 22.874 
m 1870, was 29,910 m 1880. 

Trenton was formed by a consolidation under one charter of 
several independent villages, known as Falls of the Delaware 
(settled m 1680), Kmgsborough, Bloomsburg, and Lambeiton 
The name Trenton was given to the settlements about 1720 Its 
early growth was slow In 1790 it was selected as the State 
capital, and two years later it received a city charter Its giowth 
since that time has been steady, and during the past thirty years ' 
has been very rapid 

TREPANG- See B^che-de-Mer 

TRESPASS, in law, is any transgression of the law less 
than treason, felony, or misprision of either The term 
includes a great variety of torts committed to land, goods, 
or person, distinguished generally by names drawn from 
the writs once used as appropriate to the particular trans- 
gression, such as vi et arrms , quare clausum, fregit, de boms 
asportatis, de uxore abducta cum boms mm, quare filium 
et heredem rapuit , &c Up to 1694 the trespasser was 
regarded, nominally at any rate, as a criminal, and was 
liable to a fine for the breach of the peace, commuted for 
a small sum of money, for which 5 W. and M c 12 sub- 
stituted a fee of 6s 8d recoverable as costs against the 
defendant Trespass is not now criminal except by special 
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statutory enactment, e g , the old statutes against forcible 
entiy, the Game Acts, and the pnvate Acts of many rail- 
way companies When, however, trespass is carried suffi- 
ciently far it may become eiimmal, and be prosecuted as 
assault if to the person, as nuisance if to the land At 
one time an important distinction was drawn between 
trespass general and trespass special or trespass on the 
case, for which see Tort. The difference between trespass 
and case was sometimes a very narrow one , the general 
rule was that where the injury was directly caused by the 
act of the defendant the proper remedy was trespass, 
where indirectly, case. The difference is illustrated by the 
action for false imprisonment if the defendant himself 
imprisoned the plaintiff the action was trespass, if a 
third person did so on the information of the defendant 
it was case A close parallel is found m Roman law m 
the actio directa under the lex Aqmlia for injury caused 
directly, the actio utihs for that caused indirectly One 
of the reasons for the rapid extension of the action on the 
case, especially that form of it called assumpsit, was no 
doubt the fact that in the action on the case the defendant 
was not allowed to wage his law (see Wager). 

In its more restricted sense, trespass is generally used 
for entiy on land without lawful authority by either a 
man, his servants, or his cattle. To maintain an action 
for such trespass the plaintiff must have possession of the 
premises The quantum of possession necessary to enable 
him to bring the action is often a question difficult to 
decide. In most instances the tenant can bring tiespass, 
the leversioner only case. By the Judicature Act, 1873, 
a mortgagor m possession can sue for trespass m his own 
name Remedies for trespass are either judicial or extra- 
judicial The most minute invasion of private right is 
trespass, though the damages may be nominal if the 
injury was trivial On the other hand, they may be 
exemplary if cucumstances of aggravation were present. 
Pleading m the old action of trespass was of a very tech- 
nical nature, but the old-fashioned terms aha enormia, 
leplication de injivna, new assignment, &c , once of such 
fiequent occurrence m the reports, are of merely historical 
interest since the introduction of a simpler system of 
pleading, unless m those American States where the old 
pleading has not been reformed The Venue ( q.v ) m 
trespass was formerly local, m case transitory. In addi- 
tion to damages for trespass, an injunction may be granted 
by the court. The power to grant injunctions against 
threatened or apprehended trespass has been considerably 
enlarged by the Judicature Act, 1873. The principal 
instances of extra-judicial remedies are distiess damage 
feasant of cattle trespassing, and removal of a trespasser 
without unnecessary violence, expressed in the terms of 
Latin pleading by molhter manus imposuit 

Trespass may be justified by exeicise of a legal light, as to seive 
the pxocess of the law, oi by invitation or licence of the owner, or 
may be excused by accident or inevitable necessity, as deviation 
from a highway out of repair Where a man abuses an authority 
given by the law, his wrongful act relates back to his entry, and 
he becomes a tiespasser ab imho, that is, liable to be treated as a 
trespasser for the whole time of his being on the land Mere 
hi each of contiact such as refusal to pay for wine m a tavern 
which a peison has lawfully entered, does not constitute him a 
trespasser ab imtio A tiespass of a peimanent nature is called a 
continuing trespass , such would be the peimitting of one’s cattle 
to feed on another’s land without authonty 

In Scots law tiespass is used only for torts to land By the 
Trespass (Scotland) Act, 1865, trespassers are liable on summary 
conviction to fine and imprisonment for encamping, lighting fires, 
&e , on land without the consent and permission of the owner. 

TREVES (Erench, Treves , German, Trier), formerly 
the capital of an archbishopric and spiritual electoiate of 
the empire, and now the seat of a Roman Catholic bishop 
and the chief town of a governmental district m the 
Prussian province of the Rhine, is situated on the right 
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Bank of tlie Moselle, pleasantly sui rounded by low vme- 
•clad bills, 60 miles south-west of Coblentz and 86 miles 
south of Cologne It lies m the midst of a carefully 
■cultivated and fertile plain, the rich vegetation of which 
forms a pleasing setting to its red sandstone walls and 
venerable towers Most of the old streets of the town are 
quaint and irregular , but much of the space enclosed 
within the circuits of the walls is now occupied by 
orchards and gardens The population of Treves m 1885 
was 26,125, five-sixths of whom were Roman Catholics 
Their chief occupations are fruit-growing and vine-dressing , 
the industries of the place, including the manufacture of 
cotton and linen, dyeing, and tanning, are not very exten- 
sive. A specialty of Treves is the preparation of stones 
for Gothie churches, which are sent off ready to be at once 
placed m position A river traffic is carried on m wine, 
cattle, and wood 

Treves claims to be the oldest town in. Germany, and it contains 
more impoitant Roman remains than any other place m noithern 
Europe The most lemaikable of these is the Poita Nigi a, a huge 
foitified gateway, 115 feet long, 70 to 95 feet high, and 30 feet 
deep It is foimed of uncemented blocks of sandstone, held 
togetliei by clamps of iron, and now blackened with time, the 
details aie very rude. Opinions vaiy widely as to the date of its 
erection, but lecent authonties lefer it to the 1st centuiy of the 
■Chiistian era During the Middle Ages the struetuie was conveited 
into two churches, one above the other, all additions have, how- 
evei, now been lemoved, except the apse at the east end. The 
basilica, long used as the aichiepiscopal palace and now conseciated 
as a Piotestant chinch, probably dates fiom the leign of Constan- 
tine. The so-called Roman baths are m all piobability the lelics 
of an extensive imperial palace Just outside the town aie the 
lemams of an amphitheatre, capable of accommodating 30,000 
spectators, where Constantine caused sevcial thousand Flanks and 
Biucteri to he butchered foi the public amusement Peihaps the 
oldest Roman lemams m Tieves aie some of the pieis of the budge 
over the Moselle, dating fiom about 28 bc This budge, which 
is at one cornel of modem Tieves, lay neai the middle of the much 
more extensive Roman city There aie also numerous Roman 
antiquities in the neighbourhood of Treves, the most important of 
which are the Igel column, a sepulchral monument of the 2d 
centuiy, and the mosaic pavements at Nennig and Fliessem 

Another gioup of interesting buildings belongs to the second 
penod of pi ospenty enj oyed by Ti eves under the rule of its mediaeval 
prelates The cathedial, descubed by Lubke as the most important 
example of pre-Cailovingian building m Germany, mnrois tbe 
entire history of the town Its kernel consists of pait of a Roman 
basilica of the 4th century, which seems to have been conveited 
into a Christian church at a very early period It was lestored by 
Bishop Nicetius about 550, and m the 11th and 12th centuries it 
was again lestored and greatly extended by Archbishop Poppo and 
lus successois, who added an apse at each end and left it substanti- 
ally m its present foim The cathedral is connected by beautiful 
cloisters of the 13tli century with the en’cular Liebfrauenkirche, 
one of the most interesting eaily Gothic churches in Geimany 
(1227-43), catching up the architectural thread at the point dropped 
by the cathedral Among the treasures of the latter is the “holy 
coat of Treves,” believed by the devout to be the seamless garment 
worn by our Saviour at the crucifixion, and said to have been pie- 
sented to the town by the empiess Helena, the central figure in 
Tr&ver an Christian legend Its exhibition m 1844 attracted a 
million and a half of pilgrims to Treves. According to recent 
authonties, the earliest chuieh.es in Treves were those of Sts 
Euchanus, Maximm, Matthew, and Paul, all without the walls, 
now rebuilt or conveited to secular purposes. Of the modern 
buildings none call for special lemark. The town library contains 
about 100,000 volumes, including several valuable specimens of 
eaily printing Its greatest treasure is the Codes z Aureus, a 
manuscript of the Gospels presented to the abbey of St Maximm 
by Ada, sister of Charlemagne The same building also contains 
an mteiesting collection of Roman and mediaeval antiquities 

A mediaeval legend, preserved m an inscription on the old Rothes 
Haus inn, places the foundation.of Treves 1300 years before that of 
Rome, and ascribes it to Thebetas, son of Nmus, king of Assyria 
But, fable apart, we must still allow that Treves has good claim to 
call itself the oldest town m Germany. It is a little doubtful 
whether the Trevin were of Teutonic or Celtic stock St Jerome 
records that the language of the Tievin of the 4th century resembled 
that of the Gauls of Asia ; hut, even if we admit this evidence as 
conclusive of their Celtic origin, we must leeogmze the fact that 
they were Celts who were long under Teutonic influence. Their 
authentic history begins with the story of their subjection by Julius 
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Caesai (56 bc), who descubes them as a wailike lace, uith the best 
cavaliy in Gaul. The Roman town, Colomct Augusta T r t eviroi um 
(or Tt eve'i oi um), was piobably founded by the empeioi Claudius, and 
lapidly obtained a wealth and impoitance which justified the poet 
Ausomus (4th centuiy) m descnbmg it as the second metiopolis 
of the empue, oi “ Rome beyond the Alps ” It became the capital 
of Belgica Puma, and duung the 4th centuiy was a favounte 
lesidence of Constantine and otliei Roman empeiois Most of the 
palaces and public buildings, of which tlie lemams aie still 
extant, weie built at this penod, while the suirounding bills veie 
covered with villas Tieves was laid in lums by Attila in 451, and 
about 465 was pel manently taken possession of by the Fianks It 
was included m the kingdom of Austrasia, and became a German 
city m 870 Like its prototype Rome, it attained a second eia of 
piospenty and impoitance as an ecclesiastical capital (see below), 
and m the Middle Ages the “ Sancta Civitas Tievnoium ” swaxmed 
with “lehgious” of all kinds and giades Unlike most of the 
German episcopal cities, howevei, it did not succeed m shaking 
off the ecclesiastical yoke, nor did it attain, except tiansitoiily, 
the position of a fiee impenal city Mai s and sieges occasionally 
checked but did not stop its giowth Ait and science weie 
sedulously fosteied m the monastic schools, and a univeisity, 
founded m 1473, existed down to 1798. The impoitance of Tieves 
departed with the oveitlnow of tlie ecclesiastical pnncipality In 
1786 the last electoi shifted his lesidence to Coulentz, and from 
1794 to 1814 Tieves was capital of tbe Fiench depaitment of the 
Sane Since the lattei date it has belonged to Piussia 

Theaichbishopnc and ecclesiastical electoiate of Tieves, bounded 
by Nassau, Cologne, Luxemburg, Loiiaine, the Rhenish Palatinate, 
liesse-Rhemfels, and Katzenelnbogen, had an aiea of about 3200 
squaie miles and a population of 250,000 to 300,000 Itssuffiagan 
bishops weie those of Metz, Toul, and Veidun, and after 1777 also 
those of Nancy and St Die As elector of the German empire the 
aichbislioptook the second place, and boiethestyleof aich-chancellor 
of Gaul oi Buigundy. Legend places the foundation of the hishopnc 
of Tieves m the 1st centuiy of tlie Chiistian eia, but the lust 
bishop known to lustoiy is Agiicius, who fiouiished about 314. 
The see appeals as an aielihishopnc m tlie 9tli centuiy, and m the 
Middle Ages the aichbishops attained considerable tcmpoial powei 
Among the most monument weie Baldwin of Luxeinbuig (1307- 
1354), biother of the empeior Hemy VII , who may be legaided 
as the found ei of the temtoiial greatness of tho see, and Richaid 
von Gieiffenklau (1511-1531), wlio distinguished himself by his 
successful opposition to the Reformation The last aichbisliop was 
Clemens Wenceslaus (1768-1802) of Saxony The pait of the 
archbishopric on the left bank of the Rhine was taken by Fiance m 
1801, and the rest was seculanzed m favoui of the prince of Nassau- 
■Weiiburg m 1803 Aftei the fall of Napoleon the aiclibishopnc 
was incorporated with Piussia A new bishopric of Tieves was 
Institutedm 1821, the boundaries of which aie almost conteimmous 
with those of the old aichbishopnc , the bishop is a sufifiagan to 
the aichbisliop of Cologne 

See “Augusta Tieveiouxm,” an article "by E A Fieeman in the British 
Quarterly Review ioi July 1875 

TRE VIR ANU S, Gottfried Reinhold (1776-1837), 
German naturalist, was born at Bremen, February 4, 1776, 
studied medicine at Gottingen, in. 1797 became piofessor 
of mathematics m the Bremen lyceum, and died at Bremen, 
February 16, 1837 

He made numerous impoitant contributions to compai ative 
anatomy, especially m legard to birds and spiders Though noted 
for his learning and acute observation, his studies in geographical 
distribution cannot be said to have led to any very definite lesults 
It is rathei on account of his contributions to aetiology that he de- 
serves to be remembered, though his work m this depaitment has 
been to a great extent oveiloolced In the fiist of lus laiger woilcs, 
Biologte Oder JPhzlosophta der lebenden Natur, which appeared from 
1802-1805, he gave cleai expression to the theory of “ descent with 
modification ” He believed that simpfie forms (Protista), w T hich he 
termed “zoophytes,” were “the primitive types from which all the 
oigamsms of the higher classes had arisen by gradual development ” 
“Every living eieature lias a potentiality of endless modification 
of adapting its structure to the changes in the external woild ” 
He also maintained that each spiecies has its day or penod, at the 
end of which it does not become extinct, but has simply ceased to 
be, because it has become something else That he stated the theoi y 
of descent with much clearness, and with a sufficient backgiound of 
actual knowledge of forms, must be acknowledged by all , the only 
difficulty relates to the question of pinoiity. The fiist volume of 
his biology was published in 1802, but he states that this had been 
written about 1796 Now it was not till 1801 that Lamaiclc fiist 
began to free himself fiom the tiaditional dogma of the immuta- 
bility of species, and to publish his views of evolution Neither 
Goethe nor Oken can be said to have done much moie than follow 
up the ironical insinuations of Buffon (1753-76) and the ingenious 
suggestions of Erasmus Darwin, whose Zoononna was translated 
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into German between 1795 and 1797, while both Tie\ nanus and 
Lamaick tackled the problem not merely of the theory of descent 
but of the mechanism ot evolution On this point the ments of 
Lamaick certainly outweigh those of his contempoiary Trevir- 
anus laid down as a fundamental proposition “that all living forms 
are the results of phj steal influences which aie still m operation, 
and vary only m degree and direction ” Like many aftei him, he 
duected attention to the influence of the male elements m fertiliza- 
tion as a souice of variation, but laid emphasis only on the mtra- 
ovgamsmal power of adaptation to surroundings "Whatevei opinion 
he entertained m legard to the priority and the importance of the 
conti lbution made by Trevnanns to the theory of evolution, it 
is at least certain that he was a learned naturalist and an acute 
thmkei His most important later work of a synthetic nature 
was entitled Eischeinungcn vnd Gesetse des orgctnischen Lebens 
(1883) 

See E\ glutton , E Haeckel s Sdwpfungsgeschichte, pp SO-j, Caras, Geschichte 
der Zoologie, p 610 

TREVISO, a town of Italy, m the province of the same 
name, lies m the midst of a district of great fertility, at the 
confluence of the Piavesella with the Sile, which is here 
navigable for large boats and communicates by canals with 
the lagoons of Venice (17 miles distant) It is an old town, 
with narrow megular colonnaded streets and some good 
squares The cathedral of San Pietro, dating from 1141 
and restored and enlarged in the 15th century by Pietro 
Lombardo, but still unfinished, contains a fine Annunciation 
by Titian (1519), an Adoration of the Shepheids, the 
masterpiece of Paris Bordone (born at Treviso m 1500), 
and frescos by Pordenone There are numerous statues and 
reliefs by Pietro, Tulho, and Martino Lombardo, and by 
Sansovino The Gothic church of Sau ISTiccolo (1310-52) 
contains a fine tomb by Tullio Lombardo, frescos by 
Giovanni Bellmi, and a large altar-piece by Pra Marco 
Pensabene and others , m the adjoining chapter-house are 
foity portraits of celebrated Dominicans by Tommaso da 
Modena (1332) The Monte di Piet a contains an Entomb- 
ment by Pordenone (according to others by Giorgione) 
The churches of S. Leonardo, S Andrea, S Maria 
Maggiore, and S Maria Maddalena also contain precious 
art treasures, and the town is enriched besides by various 
open-air frescos The town-hall and theatre are also 
conspicuous buildings Silk and cotton goods, cutlery, 
majolica, and paper are the chief manufactures of the 
place, and an active trade is also earned on in corn, fruit, 
and cattle The population m 1881 was 31,249 

Treviso, the ancient Tarmsium , is not mentioned by any of the 
ancient geographeis, though Pliny speaks of the Sills as flowing 
“ex montibus Tarvisams ” In the 6th century it appears as an 
important place Fiom 1318 it was for a shoit time the seat oE a 
university (see Universities) In 1339 it came under the Venetian 
sway In the 15th century its walls and ramparts were renewed 
under the direction of Fia Giocondo, two of the gates being built 
by the Lombardi Treviso was taken m 1797 by the French nndei 
Mother (duke of Treviso) In March 1848 the Austrian garrison was 
driven from the town by the revolutionaiy party, but in the follow- 
ing June the town was bombarded and compelled to capitulate 

TREVITHICK, Richard (1771—1833), inventor of the 
locomotive, was descended from a family of great antiquity 
m the county of Cornwall, and was born 13th April 1771, 
m the parish of Illogan Shortly afterwards the family re- 
moved to Penponds, near Camborne, where the boy attended 
his first and only school, his attainments being limited to 
reading, writing, and arithmetic Though slow and obstin- 
ate as a scholar, he spent much time drawing lines and 
figures on his slate, and possessed such instinctive skill m 
mechanics that while still a youth he was able to solve a 
difficulty in the correction of underground levels which had 
puzzled some of the mine agents He inherited more than 
the average strength for which his family were famous, 
standing 6 feet 2 inches in height, while his frame was the 
very model of an athlete His feats m wrestling and lift- 
ing and throwing weights were unexampled m the district 
At the age of eighteen he began to assist his father as mine 
manager, and, manifesting great fertility of mechanical in- 


vention, was soon recognized as the great rival of Watt m 
improvements on the steam-engine (see vol xxii p 476) 
On the death of his father in 1797, he succeeded him as 
leading engineer in Cornish mining He mamed the same 
year His earliest invention of importance was his improved 
plunger pole pump (1797), which has superseded all others 
for deep mining In 1798 he applied the principle of 
the plunger pole pump to the construction of the water- 
pressuie engine, which he subsequently improved in various 
ways About this time he also perfected a high-pressure 
non-conducting steam-engine, which became a successful 
rival of the low-pressure steam-vacuum engine of Watt. 

| At an early period he had begun experiments in the con- 
struction of locomotives, and a model constructed by him 
before 1800 is now m the South Kensington Museum On 
Christmas eve 1801 his common road locomotive earned 
the first load of passengers ever conveyed by steam, and on 
24th March 1802 he and Andrew Vivian applied for a 
patent for steam-engines m propelling carriages In 1803 
his locomotive was run in the streets of London, from 
Leather Lane by Gray’s Inn Lane and along Oxford Street 
to Paddington, the return journey being made by Islington. 
The cost was, however, found too great, and his thoughts 
were now directed to the construction of a steam loco- 
motive for tramways, with such success that m February 
1804 he worked a tramroad locomotive in Wales, running 
with facility up and down inclines of 1 m 50 In 1808 
he constructed a circular railway m London near Euston 
Square, on which the public were carried at the rate of 
twelve or fifteen miles an hour round curves of 50 or 100 
feet radius The ideas of Trevithick were successfully 
developed by Stephenson so as to revolutionize the system 
of modern travelling, but Trevithick had made consider- 
able progress towards this before Stephenson had begun 
his experiments Trevithick applied his high-pressure 
engine with great success to rock boring and breaking, as 
well as to dredging In 1806 he entered into a twenty- 
one years’ engagement with the board of Trinity House, 
London, to lift ballast from the bottom of the Thames, at 
the rate of 500,000 tons a year, for a payment of 6d, a 
ton The following year he was appointed along with 
Vazie to execute the Thames driftway, but the work was 
abandoned owmg to disputes about payment when unex- 
pected difficulties had occurred He then set up work- 
shops at 72 Fore Street, Limehouse, for the construction of 
iron tanks and buoys and model iron ships He was the 
first to recognize the importance of iron m the construction 
of large ships, and m various ways his ideas have also 
influenced the construction of steamboats In the appli- 
cation of steam to agriculture the name of Trevithick 
occupies one of the chief places A high-pressure steam 
threshing engine was erected by him m 1812 at Trewithen, 
the property of Sir Charles Hawkins, while, m the same 
year, m a letter to the Board of Agriculture, he stated his 
belief that every part of agriculture might be performed 
by steam, and that such a use of the steam-engine would 
“double the population of the kingdom and make our 
markets the cheapest in the world ” In 1814 he entered 
on an agreement for the construction of engines for the 
Peruvian mines, and to superintend their working removed 
to Peru m 1816 Thence he went m 1822 to Costa Rica. 
He returned to England m 1827, and m 1828 petitioned 
parliament for a reward for his inventions, but without 
success He was equally unsuccessful m his endeavours 
to induce the lords commissioners of the Admiralty to 
afford him facilities for demonstrating the value of certain 
improvements he claimed to have made m steam navigation- 
He died 22d April 1833 

See Life of Richard Trevithick , with an Account of Ms Inventions, 
by Francis Trevithick, C E , 2 vols ,1872 
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TRIAL, m law, is the examination of a cause before 
a court of justice It is the stage in tlie cause next 
after Peeading (q v ) Advance m legal development 
is geneially marked by difference m tlie mode of trial 
This was especially the case in the history of Roman law, 
and it has been the same m England (see Action) Many 
forms of trial, notably those by Ordeal {q v ), by wager 
of battle or of law (see Wager), and by grand assize, have 
become obsolete, and new forms have been cieated by 
legislation m older to meet altered circumstances of society 
Up to a very recent date the tendency of the Roman and 
English systems was m opposite directions In the former 
and m systems founded on it, such as the Scotch, trial by 
the judge became the rule, in the latter tual by judge 
and juiy But the Judicature and Summary Jurisdiction 
Acts have recently made considerable innovations upon the 
old common-law right to tiial by Jury (qv) or per pais, 
as it was also called The modes of trial m England are 
veiy numerous, as to a certain extent each Court {qv) 
has its own procedure Certain broad rules of justice are 
observed by all couits, such as that both sides are to be 
heaid, or to have an oppoitumty of being heard, before 
decision, and that (unless m very exceptional cases) the 
tual is to be m public 

Boi pm poses of convenience lather than as a scientific division 
tnals may be divided into civil and ciiminal An oidmary tual 
in a civil case may be eithei in a couit of appellate jurisdiction (in 
which case it is peiliaps moie pi opeily called a healing), m the 
High Couit of Justice before a judge 01 lefeiee, 01 m an mferioi 
couit Wliei e the tual is in a couit of first instance, it may be 
eitliei with or without a jury In Chancery and Admnalty pio- 
ceedmgs a juiy is not used, and the light to a jury m the Queen’s 
Bench Division has been considexably lestncted by the Rules of 
the Supieme Court, 1883, Older room Befoie these lules eithei 
paity had an absolute light to have issues of fact in an action in 
that division tiled by juiy How, unless m ceitam actions, mainly 
of tort, m which a juiy is as of light, a juiy can only be obtained 
by application of a paity to the action, subject to the powei of the 
couit to direct trial without a juiy of any issue requmng piolonged 
examination of documents or accounts or scientific or local investi- 
gation The question of Venue (q v ) m civil actions has ceased to 
be of linpoitance since the Judicatiue Acts Most couits aie en- 
titled m pi opei cases to the assistance of assessors Trial with 
assessors is m fiequent use m the Admnalty Division A tual 
whether by juiy or not may be by affidavit 01 on viva voce evidence 
The lattei is the uile wlieie the tual is by juiy In a county couit 
a jury of five is allowed m certain cases on application In other 
liifenor couits of local jurisdiction a juiy is sometimes the lule, as 
m the (London) Loid Mayoi’s Court, sometimes not, as m the 
Chancelloi’s Couit at Oxford 01 Cambudge In cnnunal cases the 
tual is by jury, except where a court of Summary Jurisdiction 
(q v ) is empoweied to try offences of a compaiatively unimportant 
nature The light to tual by due piocess of law before condemna- 
tion is seemed to the subject by sec 29 of Magna Chaita A new 
tual may bo oidered m civil actions and m misdemeanour s (m the 
lattei case only after conviction of the defendant) on vauous grounds, 
the most usual of winch aie misdiiection by the judge, improper ad- 
mission oi rejection of evidence, and the finding of a veidict against 
the weight of evidence In actions m the High Court new tnals 
aie less liberally gi anted than was the case befoie the Judicatme 
Acts, Oidei xxxix. considerably restricting the light An applica- 
tion foi a new tual of an action is no longei made ~bj ex paite 
motion in. the first instance, as was the couise befoie 1883, but 
upon notice of motion Besides the oidmaiy modes of tual, theie 
aie others of an exceptional nature or of rare occurience In a 
trial by arbitration, the tribunal is chosen by the paities themselves, 
and they are not entitled to object to the trial as conducted by tlie 
aibitratoi as long as it conforms to rules of ordmaiy justice Peeis 
aie tiled foi treason or felony before the House of Lords, oi the 
couit of the Lord High Steward if the trial takes place duuug the 
lecess of parliament. A trial at bar — a survival of the univeisal 
mode of tual before the writ of Misi Prius (q v.) was given by the 
Statute of Westminster the Second — takes place before thiee oi 
loui judges of the Queen’s Bench Division, and is in use as of right 
where the ciown is interested in the litigation, or at the discretion 
of the court m other cases where questions of unusual importance 
oi difficulty ai e laised The trial of a petition of light (see Petition, 
vol xvm p. 705) is now assimilated to that m civil actions Tnals 
by record, by ceitificate, and by inspection, though not expressly 
abolished, appear to have become obsolete. Impeachment {qv) 
is still a right of the House of Commons, but has not recently been 
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exeicised Court- M autial {q v ) is the mode of tual for offences 
committed bypeisons m the naval oi mihtaiy sei vice of the ciown 

In Scotland and the United States tnals aie eithei with oi with- 
out a jmy Tlie most usual tnals in Scotland aie those befoie a 
judge of the Couit of Session or the High Couit of Juvticiaiy oi 
in a sheuff couit In the United States trials aie either in a United 
States oi a State court , m the lattei case they aie legulated by 
State legislation 

TRIBOiSTIAU, the famous jurist and minister of Justi- 
nian, was horn m Pamphylia in the latter part of the 5th 
century Adopting the profession of an advocate, he 
came to Constantinople and practised m the prefectural 
courts there, reaching such eminence as to attract the 
notice of the emperor Justinian, who appointed him in 
528 one of the ten commissioners dnected to prepare the 
first Goclex of imperial constitutions In the edict creat- 
ing this commission (known as Hsec Quse) Triboman is 
named sixth, and is called “ vnuin magmficum, magisteria 
digmtate inter agentes deeoratum” (see Hsec Quse and 
Summci Peiqoubhcse, prefixed to the Codex) When the 
commission of sixteen eminent lawyers was created m 
530 for the far more laborious and difficult duty of com- 
piling a collection of extracts fiom the writings of the great 
jurists of the earlier empire, Triboman was made presi- 
dent and no doubt general director of this board He had 
already been raised to the office of qnsestoi, which at that 
time was a sort of ministry of law and justice, its holdei 
being the assessor of the emperor and his organ for judi- 
cial purposes, something like the English lord chancellor 
of the later Middle Ages. The instructions given to these 
sixteen commissioneis may be found in the constitution 
Deo Auctore {Cod, i 17, 1), and the method m which the 
woik was dealt with m the constitution Tanta {Cod , i 17, 
2), great praise being awarded to Triboman, who is therein 
called ex-quaestor and ex-consul, and also as magister offici- 
orum This last constitution was issued in Decembei 533, 
when the Digest was promulgated as a law-book During 
the progress of the work, m January 532, there broke 
out m Constantinople a disturbance m the hippodrome, 
which speedily turned to a terrible insurrection, that which 
goes in history by the name of Nika, the watchword of 
the insurgents Triboman was accused of having pros- 
tituted his office for the purposes of gam, and the mob 
searched for him to put him to death (Procop , Pens , l 
24-26). Justinian, yielding for the moment, removed 
him from office, and appointed a ceitam Basilides m his 
place After the suppression of the insurrection the work 
of codification was resumed A little earlier than the 
publication of the Digest, or Pandects , there had been 
published anothei but much smaller law-book, the Insti- 
tutes, prepared under Justinian's orders by Triboman, with 
Theophilus and Dorotlieus, professors of law (see Pieface 
to Institutes) About the same time the emperor placed 
Triboman at the head of a fourth commission, consisting 
of himself as chief and four others, — Dorotheas, professoi 
at Beyrut, and three practising advocates, who were directed 
to revise and re-edit the first Codex of imperial constitu- 
tions The new Codex was published m November 534 (see 
constitution Cordi Nobis prefixed to the Codex) With it 
Tnbonian’s work of codification was completed. But he 
remained Justinian's chief legal minister He was re- 
instated as quaestor some time after 534 (Procop , Pers , l 
25 , Anecd , 20), and seems to have held the office as long 
as he lived He was evidently the prime mover m the 
various changes effected m the law by the novels of Justi- 
nian (Novella*, G onsiitution.es), which became much less 
frequent and less important after death had removed the 
great jurist. The date of his death has been variously 
assigned to 545, 546, and 547 Procopius says (Anecd , 
20) that, although he left a son and many grandchildren, 
Justinian confiscated part of the inheritance. 
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The above facts, ulucli aie all that vre know about Tnboman, 
lest on the authority ot Ins contemporary Procopius and ot the 
vanous imperial constitutions already cited Theie aie, honevei, 
two ai tides m the Lexicon of Suidas undei the name ‘‘Tnbomanos 
They appear to be difiexent articles, purporting to lefer to ditteient 
peisons, and have been generally so received by tlie editois ot 
Suidas and by modern legal historians Some authonties, how- 
evei. as for instance Gibbon, have supposed them to lefer to the 
same peison The first aitiele it, unquestionably meant foi the 
must It is based on Piocopius, whose very voids are to some 
extent copied, and indeed it adds nothing to what the latter tells 
us, except the statement that Tnboman was the son of Maeedomamis, 
was du-Q oikriyopui’ rCov virdpx uv > and was a heathen and atheist, 
wholly averse to the Chnstian faith The second article says that 
the Tnboman to whom it lefeis was of Side (in Pamphylia), was 
also airb oihrjyjpan' tS>v un-d.pxos 1 , was a man of learning, and wrote 
various books, among which are mentioned certain astionomical 
tieatises, a dialogue Oil Happiiiess, and two addresses to Justinian 
jSTone of these hooks 1 elate to law, and the better opinion seems to 
be that there were two Tnbomans, appaiently contemporaries, 
though possibly some of the attributes of the jurist have been, by 
a mistake of the compilers or transcribers of the Lexicon of Suidas, 
extended to the man of Ietteis of the same name 
The eharactei which Piocopius gives to the juust, even if touched 
by peraonal spite, is entitled to some ciedeuee, because it is con- 
tained m the Histones and not m the scandalous and seciet 
Arieidota It is as follows — “ Tnboman was a man of gieat 
natural power, s, and had attained as high a cultrne as any one of 
his time , but he was greedy of money, capable of selling justice j 
for gain, and every day he lepealed 01 enacted some law at the 
instance of people who purchased this from him aecoidmg to then 
several needs . He was pleasant in manner and generally agi ee- 
able, and able by the abundance of his accomplishments to cast into 
the shade his faults of avaiice” {Pers , 1 24, 25) In the Anecdota 
Piocopius adds as an illustration of Justinian’s vanity the stoiy 
that he took m good faith an observation made to him by Tnboman 
while sitting as assessor, that he (Tnbonian) greatly feared that 
the emperor might some day, on account of his piety, he suddenly 
earned up into heaven This agrees with the character for flatteiy 
w hich the minister seems to have enjoyed The charge of heathenism 
we find in Suidas is probable enough , that is to say, Tnboman may 
well liav e been a crypto-pagan, like many other eminent courtiers 
and litterateur of the time (including Procopius liunself), a peison 
who, while piofessing Clmstianity, was at least lndifFeient to its 
dogmas and rite3, cherishing a sentimental recollection of the oldei 
and moie glorious days of the empire 
In modem times Tnboman has been, as the mastei woikman of 
Justinian’s codification and legislation, charged with thiee offences, 
— bad Latiruty, a defective arrangement of the legal matter m the 
Code and Digest, and a too fiee handling of the extiaets from the 
older jurists included m the latter compilation The fiist of these 
charges cannot be denied , but it is hard to see why a lawyer of the 
6th century, himself born in a Gieek-speakwg part of the empue, 
should be expected to mite Latm as puie as that of the age of 
Cieeio, or even of the age of Gams and the Antomnes To the 
second chaige also a plea of guilty must be enteied The Code 
and Digest aie badly ananged according to oui notions of scientific 
arrangement. These, howevei, are modern notions The ancients 
generally cared but little for what we call a philosophic distribu- 
tion. of topics, and Tnboman seems to have meiely followed the 
order of the Pei petual Edict which custom had already established, 
and from which custom would peiliaps have fefused to peim.it him 
to depart He may more fauly be blamed for not having ananged 
the extracts m each title of the Digest aceoiding to some rational 
principle , for this would have been easy, and would have spaied 
much, trouble to students and practitioners ever since As to the 
third complaint, that the compilers of the Digest altered the ex- 
tracts they collected, cutting out and inserting woids and sentences 
at then own pleasuie, this was a process absolutely necessaiy ac- 
cording to the instructions given them, which weie to piepaie a 
compilation representing the existing law, and to be used for the 
actual administration of justice m the tubunals The so-called 
Eniblernata (insertions) of Tnboman were theiefore indispensable, 
though, of course, we cannot say whethei they -were always made m 
the best way Upon the whole subject of the codification and legis- 
lation m which Tnboman boie a part, see Justinian 

Tnboman, from the little we know of him, would seem to have 
been a remarkable man, and m the front rank of the great ones of 
his time Theie is nothing to show that he was a profound and 
philosophical jurist, like Papiman or TJlpian But he was an 
energetic cleai -headed man, of great pi actical force and skill, cul- 
tivated, accomplished, agieeable, flexible, possibly unscrupulous, 
just the soit of person whom a restless despot like Justinian finds 
useful His interest m legal learning is pioved by the fact that 
he had collected a vast legal library, which the compilers of the 
Digest found valuable (see const Tanta) 

The usual criticisms on Tnboman may be found m the Anti-Tribomanus 


mon of Francm Hotmail, the aim of which is shown by its alternative title. 
Sue disatnits in quo ju, u>y udentise 1 ) ibonuine as ste, ihtas et legum, pati iariun 
eu-ellmtm exhibetm , and an answer to them in J P von Ludevvi^ ,Vita Jus- 
tiniam et J heodoue, net non T>iboniani (J ) 

TBIBIHSTE ( tnbumis ) was a name assigned to ofhceis 
of several different descriptions m the constitution o± 
ancient Borne The connexion of the wo id with tribus , 
“tube/ 3 is obvious The original tubunes weie no doubt 
the commandeis of the seveial contingents of cavalry and 
mfantiy which weie supplied to the Boman army by the 
eaily gentilician tribes, — tbe Bamnes, the Titles, and the 
Luceres In the histoiieal period the mfantiy m each 
legion were commanded, by six tubunes, and tbe numbei 
six is probably to be traced to the doubling of the three 
tribes by the incorporation of the new elements which 
received the names of Ravines secundt , Titles secundi, 
Luceres secutuh. The tribum celerum or commanders of 
the cavaliy no longer existed m the later times of the 
republic, having died out with the decay of the genuine 
Boman cavalry 1 So long as the monaichy lasted these 
tubunes were doubtless nominated by the commander-m- 
chief, the king and the nomination passed over on the 
establishment of the republic to his successois, the consuls 
But, as the aimy increased, the popular assembly insisted 
on having a voice m the appointments, and from 362 b c 
six tribunes weie annually nominated by popular vote, 
while m 311 the number was laised to sixteen, and in. 207 
to twenty-four, at which figure it remained The tribunes 
thus elected ranked as magistrates of the Boman people, 
and were designated ti ibuni viihium a populo, while those 
who owed their office to the consuls bore the curious title 
of tribum rufuh The rights of the assembly passed on to 
the emperors, and “the military tribunes of Augustus” 
were still contrasted with those nominated m the camp by 
the actual commanders The obscure designation to ibunus 


xrarnts, “tribune of the treasuiy,” had also, m all prob- 
ability, a connexion with the eaily organization of the 
army The officer thus designated was at any rate the 
paymaster of the tioops, and the soldier who was defrauded 
of his pay was allowed to exact it from this tribune by a 
very summary pioce&s. Theie was still another and im- 
portant class of tribunes who owed their existence to the 
army In the long struggle between the patrician and 
plebeian sections of the population, the first distinctions 
m the public service to which the plebeians forced their 
way were milit ary, and the contest for admission to the 
consulate was m laige part a contest for admission to the 
supreme command of the national forces In 445 b c , the 
year m which mixed marriages of patricians and plebeians 
were foi the fiist time permitted, power was given to the 
senate (then wholly patrician) of determining from year 
to year whether consuls or military tribunes with consular 
authority ( tribum rmhtares consular i potestate or ivipeno) 
should be appointed. But, even when the senate decided 
m favour of electing tribunes, no election was valid without 
the express sanction of the senate superadded to the vote 
of the centurxate assembly If it happened to be too in- 
vidious for the senate openly to cancel the election, it was 
possible for the patucians to obtain a decision from the 
sacred authorities to the effect that some religious practice 
had not been duly observed, and that in consequence the 
appointment was invalid According to tradition, lecourse 
was had to this device at the first election, a plebeian 
having been successful Eorty-five years elapsed after the 
creation of the office before any plebeian was permitted to 
fill it, and it was held by very few down to the time at 
which it was abolished (367 bc) and the plebeians were 
fully admitted to the consulate. The number of consular 


1 In the legends of the foundation of the republic Biutus is repre- 
sented as having exercised authority, when the king was banished, 
merely by virtue of holding the office of tnbumis celerum 
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tubunefe elected on eaeli occasion vaned fiom three to six , 
theie was no yeai without a patrician, and to the patrician 
membeis weie piobably confined the most highly esteemed 
duties, those lelatmg to the administration of the law 
and to religion 

But by far the most impoitant tribunes who ever existed 
in the Eoman community weie the tubunes of the com- 
mons ( tribum plebis ) These, as has been explained m 
Rome (vol xx p 736 sq ), were the most characteristic 
outcome of the long struggle between the two oiders, the 
patucian and the plebeian When m 494 b c the plebeian 
legionanes met on the Sacred Mount and bound themselves 
to stand by each other to the end, it was determined that 
the plebeians should by themselves annually appoint ex- 
ecutive officers to stand over against the patrician officers, 
— two tribunes (the veiy name eommemoiated the military 
nature of the revolt) to confront the two consuls, and two 
helpers called sediles to balance the two patrician helpeis, 
the qusestors The name sedile is obviously connected with 
cedes : u a temple, 35 and is an indication of the fact that theie 
Avas a lehgious coie to the msuirection, just as there was 
a religious core to the patrician opposition The temple of 
Diana and Ceies on the Aventme Hill became for a tune 
to the plebeians what the temple of Saturn was to the 
patricians, — their official centre and their record office 
The insurgent leaders also pressed religion into their 
service m another way The masses assembled on the 
Sacred Mount bound themselves by a solemn oath to re- 
gard the persons of their tribunes and sediles as inviolable, 
and to tieat as forfeited to Diana and Ceies the lives and 
pioperty of those who offered them insult That this 
purely plebeian oath was the real ultimate basis of the 
sanctity which attached to the tribunate dm mg the whole 
time of its existence can haidly be believed, though this 
vieAV has had poweiful support both in ancient and m lecent 
times The revolution must have ended m something 
which was deemed by both the contending bodies to be a 
binding compact, although the lapse of time has blotted 
out its terms The historian Dionysius may have been 
only technically wrong in supposing that peace was con- 
cluded between the two parties by the fetial priests, with 
the forms adopted by Home m making treaties with a 
foreign state If this were fact, the “sacrosanctity 33 of the 
tribunes would be adequately explained, because all such 
formal feeder a were “ sacrosanct 33 But, notwithstanding 
that the plebeians may safely be assumed to have been 
conscious of having to a large extent sprung fiom another 
lace than the patucians and their letamers, it is not likely 
that the feeling was sufficiently strong to permit of the 
compact taking the foim of a treaty between alien powers. 
Yet there must have been a formal acceptance by the 
patucians of the plebeian conditions ; and most probably 
the oath which was first sworn by the insurgents was after- 
wards taken by the whole community, and the “saero- 
sanctity 33 of the plebeian officials became a part of the 
constitution There must also have been some constitu- 
tional definition of the powers of the tribunes These 
lested at first on an extension of the power of veto which 
the republic had introduced Just as one consul could 
annul an act or order of his colleague, so a tribune could 
annul an act or order of a consul, or of any officer inferior 
to him There was no doubt a vague understanding that 
only acts or orders which sinned against the just and 
established practice of the constitution should be annulled, 
and then only in cases affecting definite individuals. The 
tubune was to give his help against illegality m concrete 
instances The cases which arose most commonly concerned 
the administration of justice and the levying of troops 

Although the revolution of 494 gave the tribunes a foot- 
hold m the constitution, it left them with no very definite 
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resources against breaches of compact by the patucians 
The traditional history of the tribunate from 494 to 451 
b c is obscure, and, so fai as details aie concerned, nearly 
worthless , but there is a thread nmnmg thiough it which 
may well be truth We hear of attacks by patricians on 
the newly won privileges, even of the assassination of a 
tubune, and of attempts on the part of the plebeians 
to bring patucian offenders to justice. The assembled 
plebeians attempt to set up a criminal juusdiction for 
then own assembly parallel to that practised by the older 
centuiiate assembly, m which the nobles possess a pie- 
ponderatmg influence Nay, more, the plebs attempts 
something like legislation , it passes resolutions which it 
hopes to force the patrician body to accept as valid As 
to details, only a few aie woith notice. In the fiist place, 
the number of tubunes is raised to ten, how we do not 
know, but appaiently some constitutional recognition of 
the increase is obtained. Then an alteration is made m 
the mode of election. As to the original mode, the ancient 
authorities aie hopelessly at vauance Some of them 
gravely assert that the appointment lay with the assembly 
of the curias — the most ancient and certainly the most 
patrician m Home, even if we allow the vieAv, which, m 
spite of great names, is more than doubtful — that the 
plebeians were membeis of it at any time when it still 
possessed political importance The opinion of Mommsen 
about the method of election is moie plausible than the 
others It was in accordance with the Homan spmt of 
order that the tribunes, m summoning their assemblies, 
should not ask the plebeians to come en masse as individuals, 
and vote by heads, but should oigamze their supporters in 
bands The cm la was ceitamly a teiritonal district, and 
the tubunes may have originally used it as the basis of 
their organization If tribunes were elected by plebeians 
massed cunatim , such a meeting would easily be mistaken 
m later times for the comitia cun at a At any rate, a 
change was mtioduced m 471 by the Publilian Law of 
Yolero, which directed that the tribunes should be chosen 
m an assembly organized on the basis of the Servian or 
local tribe, instead of the curia Tins assembly was the 
germ of the covmtia t> ibuta The question by what authority 
the Law of Yolero was sanctioned is difficult to answer 
Possibly the law was a mere resolution of the plebeians 
with which the patricians did not interfere, because they 
did not consider that the mode of election was any concern 
of theirs In the first period of the tribunate the tribunes 
almost certainly agitated to obtain for their suppoiters a 
shaie in the benefits of the state domain And, whatever 
view may be taken of the movement which led to the 
decemvirate, an important element m it was of a certainty 
the agitation carried on by the tribunes fox the reduction 
of the law of Rome to a written code Until they obtained 
this, it was impossible for them effectually to protect those 
who appealed against harsh treatment by the consuls m 
their capacity of judges 

During the decemvnate the tubunate was in abeyance It was 
called into life again by the revolution of 449, which gave the 
tribunes a considerably stiongei position. Then peisonal privi- 
leges and those of the jediles were renewed, while saeiosanctity avrs 
attached to a body of men called juchces decemviri, who seem to 
have been the legal assistants of the tribunes The load Avas opened 
up to valid legislation by the tribunes through the assembly of the 
tribes, but in this respect they were submitted to the control of the 
senate The giowth of the influence of the tribe assembly over 
legislation belongs lather to the histoiy of the Comitia (q v ) than 
to that of the tribunate Aftei the Hoitensian Law of 287 B c down 
to the end of the lepublic nearly all the legislation of Rome was 
m the hands of the tribunes The details of the histoiy of the 
tribunate in. its second period, from 449 to 367 b c , are hardly less 
obscure than those which belong to the eailiei tune Theie was, 
howevei, on the whole, undoubtedly an advance m dignity and 
importance. Gradually a right was acquned of watching and uitei- 
fering with the proceedings of the senate, and even wuth legislation. 
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"Whether the absolute light of veto had been achieved befoie 367 
may well be doubted But the original cuuilmui,oi light ot pro- 
tecting individuals, was, during tins period, undergoing a veiy 
l&maihablc expansion Fiom to i bidding a single act ot a magis- 
tiate m 1 elation to a single peison, the tnbunes advanced to foi- 
buldrng by anticipation all acta of a ceitam class, vvlioevei the 
neiaons affected by them might ft me to be It therefore became 
useless foi the senate 01 the conutia to pass ordinances if a tnbune 
was ready to foibid the magistrates to cany them out Ultimately 
the mere announcement of such an intention by a tnbune was 
suftn ieut to cause the obnoxious project to diop that is to say, the 
tribunes acquired a light to stop all husmrss both in tlie delibeia- 
tue assembly, the senate, and m the legislative assemblies, the 
torn dm The technical name for tins right of veto is inter ccssio 
To vvliat extent tlie tnbunes dining the time fiom 449 to 367 took 
pait m euminal pi osecutions is mattei of doubt The Ail Tables 
had settled that ofleraleis could only be punished in person by the 
centimes, hut tradition speaks of prosecutions by tribunes befoie 
the tribes where the penalty sought was pecuniary Tlie two main 
objects of tlie tribunes, however, at the time of which vve aie speak- 
ing weie the opening of the consulate to plebeians and the regula- 
tion of tlie state domain in the uiteiests of the whole ^community 
Both weie attained by the Lioimo-Sextian Laws of 367. 

Then a cousideiable change came over the tribunate Fi om being 
au opposition weapon it became an important wheel in the regular 
machine of state The senate became nioie and moie plebeian, aud 
a new body of nobility was evolved which computed both oiders 
in the state The tnbunes at first belonged to the same notable 
plebeian families which attained to the consulate The old faction 
between senate and tnbunes disappeared It was found that tlie 
tnbunate seived to fill some gaps m the constitution, and its povvei 
was plaeed by common consent on a solid constitutional oasis 
Fiom 357 to 134 B c (when Tiberius Gracchus became tnbune) the 
tribunate was foi the most part a nieie organ of senatonal govern- 
ment As the change made by the Gracchi was lather m tlie 
practice than m the theoiy of the tribunate, it will be convenient 
at this point to give a definite sketch of the conditions and pnvr- 
leges attaching to the office 

Even after the difference between patrician and plebeian bn th 
had ceased to be of much practical consequence m othei dneetions, 
the plebeian character was a necessity foi the tribune. When tlie 
patncians P Sulpiaus Rufus and, later, P Clodius (the antagonist 
of Cicero) desn ed to entei on a demagogic course, they weie com- 
pelled to divest themselves of then patrician quality by a peculiai 
legal process .Even the patucians w r lio betaine so by ineie hat of 
the empeiois weie excluded fiom the tnbunate The othei neces- 
sary qualifications were for the most pait such as attached to the 
other Roman magistracies, — complete citizenship, absence of ceitam 
conditions regaided as disgraceful, fulfilment of mihtaiy duties 
The minimum age required for the office was, as m the case of the 
q umstorslnp, twenty-seven The tnbunate stood outside the lound 
of magistracies the conditions of which were legulated by the 
Villian Law of 1 80 b c The election took place in a purely plebeian 
assembly, ranged by tubes, undet tlie piesidency of a tnbune 
selected by lot The tnbune was bound by law to see a complete 
set of ten tribunes appointed Technically, the tribunes weie 
leckoned, not as magistrates of the Roman people, but as magis- 
trates of the Roman plebs , they tlieiefoie had no special lobe of 
office, no lictois , but only messengers ( viatatcs ), no official chair, 
like the curnle seat, but only benches ( subsell ut ) Their light to 

summon the plebs togethei, whether foi the pm pose of listening 
to a speech (in which case the meeting was a contio ) oi foi passing 
ordinances ( conutia tnbuta), was tendered absolute by the “laws 
under sacied sanction” {leges sacratm), winch had been mcoipoi- 
ated with the constitution on the abolition of the decern vu ate 
The light to summon the senate and to lay business befoie it was 
acquued soon aftei 367, but was seldom exeicised, as the tnbunes 
had abundant means of secunag what they wanted by piessme 
applied to the ordinary piesidents, — the consuls or the in ban 
pnetoi. When an interregnum came about and there weie no 
“magistrates of tlie Roman people,” the plebeian tnbunes became 
the pioper presidents of the senate and conductors of ordmaiy 
state business At the end of tlie republic theie weie interregna 
of seveiai months’ dmation, when the tnbunes held a position of 
more than usual importance A tenuie of the tnbunate did not, 
until a comparatively late period (probably about the time of tlie 
Second Fume War), confei a claim to a permanent seat m tlie 
senate The candidates foi the office weie mainly young men of 
good family who weie at the beginning of their political careei, 
but the office was often filled by older men of ambition who weie 
struggling upwards with few advantages The plebeian sediles 
very soon aftei S67 became dissociated fiom the tnbunes and as- 
sociated with tlie curule rediles, so that in the political hierarchy 
they leally ranked lugliei than those who weie originally then 
supenoi officers 

The real kernel of the tribune’s powei consisted in lus inter - 
ccssio ox light of annulling ordinances, whether fiamed by the senate 


oi pioposed by a magistrate to the conutia , oi issued by a magistrate 
in pursuance of Ins office Fiom 367 B c down to the time of the 
Giacchi the povv ei of veto m publm matters was oil tlie w hole used 
m the interests of tlie austociatic governing families to check 
opposition ai using m then own lanks A leuilcitiant consul was 
most leadily hiouglit to obedience by an exercise ot tnbuiucian 
powei But, althoiigh modem leadeis of tlie ancient historians 
aie apt to cany away tlie idea that tlie tnbunate was an mtensely 
political office, it is safe to say that tlie occasions on which tnbunes 
found it possible to play apiomment part in polities weie extieinely 
few, even m the late lepubhc On the othei hand, tlie tnbunes 
found a field foi constant activity m watching the administration 
of justice and m lendenng assistance to those who had leceived 
haifali tieatment fiom the magistiates. The tnbunes weie m fact 
pnmauly legal functionaries, and constituted m a way the only 
couit of appeal m lepublica n Rome It was to this eml that they 
weie foi bidden to pass a whole night awaj fiom the city, except 
dm mg tlie Latin festival on the Alban Mount, and that they were 
expected to keep then doois open to suppliants by night as well 
as by day They held couit by day m the Foium close by tlie 
To i cian basilica, and frequently made elaborate legal mquuies into 
cases wheie then help was sought Natuially tins oulmaiy lm in- 
dium woik of the tnbunes has left little inailc on the pages of the 
historians, but we hear of it not uufiequently m Ciceio’s speeches 
aud xn othei vvntmgs which deal with legal mattei s According to 
the general pnneiple of the constitution, magistrates could loibul 
the acts of magistiates equal to oi mfeuoi to tliem&elves Foi this 
pm pose the tubimes were deemed supenoi to all othei officeis It 
a tnbune exeicised lus veto no other tnbune could annul it, foi tlie 
veto could not be itself vetoed, but it was possible foi another tu- 
bune to protect a definite individual fiom the consequences of dis- 
obedience The numbei of the tnbunes (ten) made it always pos- 
sible that one might baulk the action of another, except at times 
when populai feeling was stioiigly loused In any ease it was oi 
little use for a tnbune to move in any important mattei unless he 
had seemed the co-opeiatioii oi at least tlie neutiality of all lus 
colleagues The veto was not, howevei, absolute m all directions 
In some it was limited by statute thus the law passed by Gams 
Gracchus about the consular provinces did not peim.it a tnbune to 
veto tlie annual deciee of the senate concei'imig them 'When theie 
was a dictatoi at the head of the state, tlie veto was of no avail 
against him One of the important political functions of the tn- 
bunes was to conduct pioseeutions of state offenders, paiticnlaily 
ex-magistiates These prosecutions began with a sentence pio- 
nounced by the tnbune upon the eulpnt, wlieieupon, exeicismg the 
light given him by tlie XII Tables, the eulpnt appealed If the 
tnbune sought to inflict punishment on the culput’s poison, tlie 
appeal was to the assembly of the centimes , if he wished ioi a 
large fine, the appeal was to the assembly of the tubes As the 
tnbune had no light to summon the cen tunes, he had to obtain the 
necessaiy meetings through the uiban pieetoi In the otliei event 
he himself called together the tiibnte assembly and pioposed a bill 
foi fining the eulpnt But the foims of tual gone tluough weiu 
veiy similar in both cases 

It is commonly stated that a great change passed ovei the tn- 
bunate at the time of the Giacchi, and that fiom then day to tlie 
end of the lepublic it was used as an instrument feu setting on foot 
political agitation and foi inducing l evolutional y changes Tins 
view is an mveision of the facts The tribunate did not cieate the 
agitation and the i evolutions, but these found vent through tlie 
tnbunate, winch gave to the demociatic leadeis the hope that 
acknowledged evils might be cuied by constitutional means, and 
in the desperate stiuggle to realize it the best demociatic tnbunes 
strained the theoietic poweis of then office to then luin, Foi the 
bad tnbunes did not hesitate to use foi bad ends the poweis which 
had been strained m the attempt to secure what was good But 
lieiem the tnbunate only faied like all otliei paits of the republican 
constitution in its last penod The consuls ami the senate weie at 
least as guilty as the tnbunes Aftei a seveie lestiiotiou of its 
poweis by Sulla and a lestoiation by Ponipey, which gave a twenty 
yeais’ le&pite, the tnbunate was merged into the imperial con- 
stitution, of which indeed it became the chief comei -stone The 
emperois did not become tnbunes, but took up into then pimleges 
the essence of the office, the “tubumcian autlionty ” This dis- 
tinction between the essential principle of the office and tlie actual 
tenuie of the office was a mention of tlie late lepublic Ponipey, 
for example, when he went to the East, w r as not made proconsul 
of all the Eastern piovmces, but lie exeicised in them a “pio- 
consnlai authority” which was supenoi to that of the actual pro- 
eonsuls, — an autlionty which was the pioLotype of the imperial 
authonty on its nulitaiy side Similaily the empeioi, as civil 
governoi, without being tnbune, exeicised poweis of like quality 
with the poweis of the tnbune, though of supenoi force By virtuo 
of his tnbuiucian authority he acquued a veto on legislation, lie 
became the supieme court of appeal foi tlie empue, and to lus per- 
son was attached the ancient sacrosauctity. Augustus showed tlie 
highest statesmanship m founding his povvei upon a metamoipliosed 



T R I- 

tubunate, lathei than upon a metamoipliosed dictatorship, upon, 
tiaditions uliieh weie democratic lathei than upon traditions which 
weie patncian and optimate Tne tribunes continued to exist till 
a late penod, with giadually vanishing dignity and lights , hut it 
is not necessaiy heie to tiace then decay m detail 

The name “ tiibune ” was once again illuminated hy a passing 
glory v, hen assumed hy Cola di Rienzi The movement which he 

headed was m many respects extremely like the eaily movements 
ot the plebeians against the patricians, and his scheme foi uniting 
Italy m one fiee republic was stiangely parallel with the gieatest 
dieam of the Giacchi See Rome, vol xx p 800 sq 
The history of the tribunate is interwoven with that of Borne, and must, to 
a large extent, he sought foi in the same sources The principles attaching to 
the office aie piofoundly analysed by Mommsen in his Staatsrecht, and ai u eleai ly 
set forth by E Heizog in his Geschichte it System der romischen Stcuxisverfassung 
(Leipsic, 1S84) (J S R ) 

TRICHINA, TRICHINOSIS. See Nematoilea, and 
Parasitism, vol xvm. p 270 

TRICHINOPOLI, a district of British. India, in the 
Madras presidency, lying between 10° 37' and 11° 30' N. 
lat and 78° 12' and 79° 30' E long Its area is 3561 
square miles. It is bounded on the north and north-west 
by Salem, on the north and north-east by South Arcot, 
on the east and south-east by Tanjore, on the south by 
Pndukottai state and Madura, and on the west by Coim- 
batore The surface is generally fiat, though diversified 
by masses of crystalline lock, of which the Tnchmopoli 
lock m the fort is a well-known example The district 
is well wooded, though nothing worthy of the name of 
forest is to be found m it The only mountains are the 
Pachaimalais, which rise to 2500 feet and extend into 
Salem district. The Kaveri (qv) and its branch the 
Colerun are the only riveis of any importance Triehi- 
nopoli has numerous roads, and the South Indian Railway 
tiaverses it from east to west The climate is veiy hot, 
and not liable to gieat variations, the annual average 
lamfall is about 38 inches 

In 1881 the population of the distuct was 1,215,033 (males 586,434-, 
females 628,599), of whom Hindus mimbeied 1,119,434, Moham- 
medans 34,104, and Christians 58,809 The only town with, a 
population exceeding 10,000 is Triclunopoli, the capital, with 
84,449 mhabitants This city is chiefly noticeable for its strong 
fort, perched on a granite peak 500 feet high, and the group of 
temples and temple buildings situated on and aiound it. The town 
next m impoitance is Srirangam (q v ) The chief crops of the 
distuct are uce, cotton, tobacco, indigo, sugai-cane, cocoa-nut, 
plantain, aieca-nut, and chillies, and the most important local 
industries aie weaving and the manufacture of cigais The prin- 
cipal expoits aie giam of all kinds, especially uce , the impoits, 
tobacco and salt In 1885-86 the gross revenue of the distuct 
was £225,896, the land-tax yielding £185,889 Tnchmopoli dis- 
tuct, along with the lost of the Carnatic, of which it foimed part, 
passed to the British hy tieaty m 1801 

TRIO TRAC. See Backgammon, vol. id p. 199 

TRICYCLE. Though velocipedes were made and used 
more than, one hundred years ago, none were practically 
successful until the brothers Stai ley constructed m 1876 
the Coventry tricycle. One of the earliest descuptions 
of a cycle occurs in the Journal de Paris of 17th July 
1779. Somewhat later M Richard invented a machine 
driven by mechanism almost identical with that of the 
modern omnicycle, but without the expanding segments 
Early in the 19th century the cranked axle worked by 
treadles and levers came into fashion, then the heavy 
four-wheeleis were preferred All these machines, how- 
ever, laboured under three fatal defects it was almost 
impossible to drive them up -hill, to check them m going 
down -lull, and to prevent their overturning m rounding 
a corner 

It was the success of the early bicycle (see Bicycle) 
which suggested the belief that a serviceable tricycle could 
be made. One of these bicycles was specially constructed 
for ladies, the hind wheel being placed well on one side , 
but, though it could be ridden, it was not a commercial 
success. The brothers Starley, by putting a second small 
wheel in front of the large driving wheel and on the same 
side as the small hind wheel, gave stability to the machine; 
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it was steered hy turning the small wheels opposite ways, 
and driven by the large wheel by means of cranks and 
connecting rods The same machine with chain driving 
— the Coventry rotary — is still veiy largely used In 
1877 James Star ley, it is believed without any knowledge 
of the gear used by Fowler for traction engines, re-m- 
vented the same differential geai for tricycles By this 
the same force is, under all circumstances, applied to each 
of two equal dnvmg wheels, and the evil effects of diivmg 
a single wheel aie done away with. This gear was used 
in the original Salvo tneycle, which is the type of the 
surest machine at the present day In the early days of 
the modern tricycle other designs weie carried out, which 
have now become practically obsolete In one form the 
hmd wheel of a bicycle was leplacecl hy a pair of equal 
wheels, one on each side, but the instability of such a 
construction was fatal In another, the Challenge, the 
two wheels were placed m fiont of the laige driver and 
turned together to steer the machine , stability was ob- 
tained by putting the rider in front of the large wheel 
and lower down, the power being communicated by cranks 
and connecting rods. But the weight of this machine and 
the small propoition of the load on the driving wheel weie 
serious defects 

Single-driving rear-steerers were at this time very com- 
mon, and, though highly objectionable, are still to be seen 
Rear-steerers weie improved by making both front wheels 
dnveis and allowing for the overrunning of one or the 
other by clutch, as m the Cheylesmoie, or by ratchet driv- 
ing , but steei mg by the hmd wheel is essentially wrong, 
and these machines aie avoided by experienced riders 
Rear-steerers have, however, lately been made with a 
through axle and differential gear (Rovei), the ndei being 
placed further back so as to increase the load on the 
steering wheel, but the evil of rear-steering is only re- 
duced, not lemoved The clutch is also employed on some 
front -steerers , and, though m ceitam respects it has an 
advantage over the differential gear, for general use it is 
not so suitable The differential gear is an essential 
feature of the modem tricycle. 

In 1878 Messrs Doubleday and Humber patented the 
Humber machine, which is both driven and steered by 
the two front wheels, the rider being seated on a trailing 
backbone and hmd wheel as in. the bicycle This machine 
requires skill to manage • the steei mg is at first difficult 
to contiol and a spill over the handles is quite possible ; 
under a skilful rider, however, the Humber is generally 
recognized as one of the fastest machines. It is steered 
by a cross handle, like the bicycle, and this method of 
steering, m spite of the fact that it boxes the uder into 
the machine, is becoming very general in front steereis m 
place of the rack and pmion steering hitherto m use. The 
Gripper is a very populai example The brake is an im- 
portant feature in roadster tricycles. It is always made 
to act on the box of the differential gear where that is 
used, but m clutch or single-driven machines one or two 
independent band-brakes or spoon-brakes aie used. 

In eaily days the steering wheel was made small to 
save weight, the drivers were often 50 inches or moie m 
diameter, and the machine was as short as possible 
Owing to the discomfort attending a small wheel and a 
short base the tendency at present is to mciease the size 
of the steering wheel and the length of the base, and 
to diminish the diameter of the drivers, — two notable 
examples being the Quadrant and the Orescent. It is 
usual, especially when small driving wheels aie used, to 
gear the machine up, just as m the old days they were 
commonly geared down , that is, the chain wheel on the 
crank axle has more or fewer teeth than that on the wheel 
axle, and thus the wheels turn faster or slower than the 
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cranlcs, or are equivalent to larger or smaller wheels. Two- 
speed gear's are becoming general, among which may be 
especially mentioned the Cryptodynamic. By means of 
these it is possible to change the gear of the machine so 
as to have a high gear under favourable conditions and a 
low gear when mud, wind, or an ascent make travelling 
difficult. Although chain gearing is used in nearly every 
machine made, connecting rods, wheels, or bands are fitted 
instead to some machines. The necessity for sueh mechan- 
ism has been avoided by making the wheel axle also the 
treadLe axle ; but great instability is the result. 

Machines in which the arms instead of the legs supply the power 
are made, and are of immense service to those who have lost the 
use of their legs. 

Owing to the inconvenience caused by doorways being often too 
narrow to allow a tricycle to pass through, many machines are made 
to fold up into a narrower space or to shut up like a telescope. 

It is important that the rider should he so placed that he can, 
without leaning forward, put most of his weight on the treadles, 
and this is more than, ever needed as the steepness of an ascent in- 
creases, because the slope of the machine has a contrary effect. Slid- 
ing seats were arranged, for tins purpose j but Mr AVarner Jones lias 
made use of a swinging frame which the rider can lock in any posi- 
tion he pleases. It is this same swinging frame, which gives such 
comfort to the rider of the Otto bicycle, placing him at all times 
in the position most suitable for the occasion. 

Carrier tricycles, in which due provision is made for the proper 
distribution of the load, are largely used by the post-office and by 
tradesmen in their business. The “ Coventry chair ” is a kind of 
bath chair driven as a tricycle by a rider behind. "When invalids 
have overcome a certain prejudice as to the danger of this kind of 
vehicle, it will no doubt be more generally used. 

In machines for two riders the riders sit side by side (sociables) 
or one is placed before the other {tandems). Sociable machines are 
both front-steering and rear-steering. Rear-steer erg with each rider 
driving the wheel on his side only are nearly as objectionable as 
the single-driving rear-steerer. Trout-steering sociables with dif- 
ferential gear are safe and comfortable ; hut all sociables are slow 
machines. For nearly every make of single tricycle there is a 
corresponding tandem. The Coventry rotary in the tandem, form 
suffers more from the single-side driving than in the single form, 
the rear-steering machines not so much, owing to the greater weight 
which the steering wheel has to bear. The Humber is less sen- 
sitive in the steering, owing to the greater moment of inertia of the 
frame and the front rider. The front-steerer cannot be made safer, 
hut an excellent tandem is formed by placing the rear-rider on. a 
trailing tail as in the Humber. Tandems hare an advantage over 
sociables and perhaps over single trieyclesin the matter of speed; 
they are, however, not quite so safe, and their appearance alone 
prevents many from riding them. Many sociables and tandems axe 
convertible into single machines with but little trouble. 

The following tables of quickest times which have been accomplished up to 
the end of 1SS6 (certified by the National Cyclists’ Union; will show the com- 
parative value of the bicycle and tricycle as racing machines. 


On a prepared racing path. 


| Distance. 

Time, tricycle. 

Time, "bicycle. 



2 min. 32-4 sec. 

5 miles 


14 „ 18 „ 

20 „ 


59 „ 6-6 „ 

100 „ 


5 hrs. 50 min. 5 ‘4 sec. 


OUta c i» on. Uo„{ f° ggg* 


Qi i a public road. 

Land’s End to John o’ Groats 1 ( 5 days 10 hrs., tricycle. 

(about 870 miles) 1 5 „ 1‘ „ 45 min., bicycle. 

Greatest distance in 24 hours { gjj* m ^ es - (O. V. BO 

TRIESTE (Germ, Triest , Slav. Trst, Lat. Tergeste), the 
principal seaport of the Austrian -Hungarian empire, is 
picturesquely situated at the north-east angle of the 
Adriatic Sea, in the Gulf of Trieste and at the foot of the 
barren Karst Hills. The old town, nestling round the hill 
on which the castle stands, consists of narrow, steep, and 
irregular streets. It is connected "by the broad and hand- 
some Corso with the well-built new town, which lies on 
the flat expanse adjoining the crescent-shaped bay, partly 
on ground that has been reclaimed from the sea. The 
prevailing air of the town is Italian rather than German. 
The castle, "built in 1680, is believed to occupy the site of 

1 These two by the same rider. 
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the Roman eapitol (see below). Hear it is the cathedral 
of S. Giusto, an unimposing but interesting building, 
mainly of the 14th century, and incorporating fragments 
of a Roman temple and early Christian churches. Hon 
Carlos of Spain (d. 1855) is interred in the south aisle, and 
Fouche, Napoleon’s minister of police, in front of the 
church, while the churchyard contains the grave and 
monument of ‘VYinckelmann, the archaeologist, who was 
murdered at Trieste in 1768. The Arco di Riccardo, also 
in the old town, derives its name from a popular delusion 
that it was connected with Richard Cceur-de-Lion, but is 
probably an arch of a Roman aqueduct. A collection of 
Roman antiquities found in or near the town has. been 
formed near the castle. The most prominent building in 
the new town is the Tergesteo, a huge edifice containing 
the exchange and numerous shops and offices. The new 
municipal buildings, with the handsome hall of the pro- 
vincial diet, the Palazzo Revoltella, the offices of the 
Austrian Lloyd’s, and the handsome old exchange are 
also noteworthy. The church of S. Maria Maggiore is 



Plan of Trieste. 


a characteristic specimen of Jesuit architecture, and the 
new Greek church is one of the handsomest Byzantine 
i structures in the empire. The city hospital has accom- 
modation for 2000 patients. The huge Politeama is the 
I largest theatre. In front of the Palazzo Revoltella is a 
monument to the emperor Maximilian of Mexico, who had 
been an admiral in the Austrian service. His sumptuous 
chateau of Miramar is one of the lions of the neighbour- 
hood. The capacious harbour, consisting of two parts, the 
old and the new, is protected by extensive moles and 
breakwaters, and has been greatly improved within the 
last ten or fifteen years. From the harbour the Canal 
Grande extends into the town, allowing large vessels to 
unload at the warehouses. At the end of the Molo Sta 
Teresa is a lighthouse upwards of 100 feet high. The 
population of the town (6424 in 1758) and district of 
Trieste in 1880 was 144,844, of whom 74,544 belonged 
to the town proper and 133,019 to the town and suburbs. 
The town population is very heterogeneous, but the Italian 
element far exceeds all the rest. There are about 5000 



561 


Greek, 

Indian, 
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Germans and also numerous Greeks, English, and French. 
The population includes 26,000 Slavs, most of whom live 
m the country districts and aie engaged m agriculture. 

Tneste lias been a liee impeiial poit since 1719 It may be said 
to neai ly monopolize tlie tiade of the Adnatic, and has long 
eclipsed its ancient lival Yeniee The annual value of its expoits 
aid nnpoits is about 30 millions steilmg Among the chief un- 
poits aie coffee, vine, fiiut, giaui, tobacco, petioleum, cotton, coals, 
and manufactuied goods ot vanous kinds , the expoits include 
spnits, liqueurs, sugai, meal, timhei, glass, and machmeiy Laige 
quantities of fish aie sent to Vienna In 1885 the pent was entered 
by 6971 vessels with an aggiegate buiden of 1,267,946 tons The 
tiadmg fleet of Tneste numbeis about 500 ships of 100,000 tons 
buiden The chief shipping company is the Austuan Lloyd’s, 
founded m 1836, the steameis of which ply to the Meditenanean 
poits, Alexandiia, Constantinople, the Black Sea, &e The exten- 
sive vliaifs and doekyaids of the company lie to the south of the 
town The chief blanches of mdustiy piactised at Tneste aie 
shipbuilding, soap -boiling, machine -making (especially manne 
engines), tanning, brewing, lope-inakmg, and the manufacture of 
liqueurs (losoglio) Tneste is the seat of government foi the so- 


called Kustenland oi Coast distnct, and is the seat of naval and 
military commandeis and other officials The town council, pre- 
sided ovei by the podesta, is also the diet of the crounland of 
Tneste (35 squaie miles) Tneste is tlie seat of the bishop of 
Capo d’lstna 

Histoiy — At the time of the foundation of Aquileia by the 
Romans, the distnct which now includes Tneste vas occupied by 
Celtic and Illynan tubes , and the Roman colony of Teigeste does 
not seem to have been established till the leign of Vespasian Aftei 
the bieak-np of the Roman dominion Trieste shaied tlie general for- 
tunes of Istna and passed through various hands Fiom the em- 
peioi Lotliane it received an independent existence undei its count- 
hishops, and it maintained this position down to its captuie by 
Venice m 1203 Eoi the next 180 years its lnstoiy consists chiefly 
of a senes of conflicts with this city, which were finally put an 
end to by Tneste placing itself m 1382 undei the protection of 
Leopold III of Austria The oveiloidslnp thus established in- 
sensibly developed into actual possession , and except m the 
Napoleonic penod (1797-1805 and 1809-1813.' Tneste has since 
lemamed an mtegial part of the Austuan dominions 

TRIGGER-FISH. See File-Fish 
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T RIGONOMETRY is pnmarily the science which is 
concerned with the measurement of plane and 
spheucal tuangles, that is, with the determination of three 
of the parts of such tuangles when the numerical values 
of the othei thiee parts are given Since any plane tri- 
angle can be divided into light-angled triangles, the solu- 
tion of all plane triangles can be i educed to that of right- 
angled tuangles; moieovei, according to the theoiy of 
similar triangles, the ratios between pans of sides of a 
uglit-angled tiiangle depend only upon the magnitude of 
the acute angles of the tiiangle, and may therefore be 
legal ded as functions of eithei of these angles The 
primary object of trigonometiy, therefore, requires a classi- 
fication and numerical tabulation of these functions of an 
angular magnitude , the science is, however, now under- 
stood to include the complete investigation not only of 
such of the properties of these functions as are necessary 
for the theoretical and practical solution of triangles hut 
also of all their analytical propeities It appears that the 
solution of spherical triangles is effected by means of the 
same functions as are required in the case of plane tuangles. 
The trigonometrical functions are employed m many 
branches of mathematical and physical science not directly 
concerned with the measurement of angles, and hence 
arises the importance of analytical trigonometry The 
solution of triangles of which the sides are geodesic lines 
on a spheroidal surface requires the introduction of other 
functions than those lequired for the solution of triangles 
on a plane or spherical surface, and therefore gives rise to 
a new branch of science, which is from analogy frequently 
called spheroidal trigonometry. Every new class of surfaces 
which may be considered would have m this extended 
sense a trigonometry of its own, which would consist m 
an investigation of the natuie and properties of the 
functions necessary foi the measuiement of the sides and 
angles of triangles bounded by geodesics drawn on such 
surfaces. 

History. 

An account of Greek tiigonometry is given under 
Ptolemy (q v ) 

The Indians, who were much more apt calculators than 
tlie Greeks, availed themselves of the Greek geometry 
which came from Alexandria, and made it the basis of 
trigonometrical calculations The principal improvement 
which they introduced consists m the formation of tables 
of half-chords or sines instead of chords Like the Greeks, 
they divided the circumference of the circle into 360 
degrees or 21,600 minutes, and they found the length in 
minutes of the arc which can be straightened out into 


the ladius to he 3438' The value of the ratio of the 
circumference of the circle to the diameter used to make 
this determination is 62832 20000, A or w = 3 1416, which 
value was given by the astronomer Aryabhata (476-550, 
see Sanskrit, vol xxi p 294) m a work called 2.1 ya~ 
bhatiya , written m verse, which was republished 1 m Sanskrit 
by Di Kern at Leyden m 187 4. The lelations between the 
sines and cosines of the same and of complementary aics 
weie known, and the formula sin ] a = \Zl71 9(3438 - cos a) 
was applied to the deteimmation of the sine of a half 
angle when the sine and cosine of the whole angle were 
known. In the Surya-Si ddh&nta, an astionomical treatise 
which has been translated by Ebenezei Bourgess m vol 
vi of the Joui nal of the American Oriental Society (New 
Haven, 1860), the sines of angles at an inteival of 3° 45' 
up to 90° are given, these were probably obtained from the 
sines of 60° and 45° by continual application of the chmidi- 
ary formula given above and by the use of the complement- 
ary angle The values sm 15° = 890', sin 7° 30' — 449', 
sm 3° 45' — 225', were thus obtained Now the angle 3° 45' 
is itself 225' , thus the arc and the sine of -^th of the cir- 
cumference were found to he the same, and consequently 
special importance was attached to this arc, which was 
called the right sine From the tables of sines of angles 
at inte rval s of 3° 45' the law expressed by the equation 
sm (n 4- 1 225') - sin (n 225') = sm (n 225') - sm (n - 1 225') 

(n . 225') 

S1Q 225 

was discovered empirically, and used for tlie piupose of 
recalculation Bhaskara (/. 1150) used the method, to 
which we have now returned, of expressing sines and cosines 
as fiactions of the radius , he obtained the more correct 
values sm 3° 45' = 100/1529, cos 3° 45' = 466/467, and 
showed how to form a table, according to degrees, from the 
values sm 1° = 10/573, cos 1° = 6568/6569, which are much 
more accurate than Ptolemy's values. The Indians did 
not apply their trigonometrical knowledge to the solution 
of triangles , for astronomical purposes they solved right- 
angled plane and spherical triangles by geometry 

The Arabs were acquainted with Ptolemy's Almagest , Arabian, 
and they piobably learned from the Indians the use of the 
sine The celebrated astronomer of Batnae, Abb ‘Abdallah 
Mohammed b Jabir al-Battdnf (Bategmus), who died in 
929/930 A.D, and whose Tables were translated m the 
12th century Toy Plato of Tivoli into Latin, undei the title 
De scientia stellarum, employed the sine regularly, and was 
fully conscious of the advantage of the sine over the chord , 
indeed, he remarks that the continual doubling is saved 
1 See also vol n. of the A static Researches (Calcutta) 

XXIII. — 71 
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foj tlie use of the former He uas the first to calculate 
smr/j from the equation sm <£/ cos <£ = Z, and he also made a 
table of the lengths of shadows of a vertical object of height 
12 for altitudes 1°, T, of the sun , this is a sort of 
cotangent table He was acquainted, not only with the 
tuangle formulae m the Almagest , but als>o with the 
formula co-s a — eo^ b co^ c + sm b sin > cos A for a sphencal 
triangle ABC Abu ’1-Wafa of Baghdad (b 940) -was the 
first to introduce the tangent as an independent function 
his “umbia ” is the half of the tangent of the double arc, 
and the secant lie defines as the “ diametei umbrae ” He 
employed the umbra to find the angLe from a table and not 
merely as an abbreviation for sm/cos , this improvement 
uas, however, aftei wards forgotten, and the tangent was 
le-mventecl in the 15th centuiy Ihn Yunos of Cairo, who 
died in 1008, shoved even more skill than Al-Battam m 
the solution of problems in spheneal tngonometiy and gave 
improved approximate formulm for the calculation of sines 
Among the West Arabs, Abu Mohammed Jabir b Aflah, 
known as Geber b Afiab, who lived at Seville in the 1 1th 
century, wrote an astronomy m nme books, which was 
translated into Latin in the 12th century by Geiaid of 
Cremona and was published m 1534. The first book con- 
tains a trigonometry which is a considerable mipiovement 
on that m the Almagest He gave proofs of the foimulse 
for right-angled spherical tuangles, depending on a rule of 
four quantities, instead of Ptolemy’s rule of six quantities 
The formuke cos B = cos b sm A, cos c=cot A cot B, m a 
triangle of which C is a right angle had escaped the notice 
of Ptolemy and were given for the first time by Geber 
Strangely enough, he made no progress m plane trigono- 
metry. Arrachel, a Spanish Arab who lrved m the 12th 
century, wrote a work of which we have an analysis by 
Purbach, m which, like the Indians, he made the sme and 
the arc for the value 3° 45' coincide 
Modern Purbach (1423-1461). professor of mathematics at Vienna, 
wrote a work entitled Ti actatus super pi opositiones Ptole- 
?nxi de simibus et ckoidis (Nuremberg, 1541) This treatise 
consists of a development of Arrachel’s method of inter- 
polation for the calculation of tables of sines, and was pub- 
lished by Regiomontanus at the end of one of his works 
Johannes Muller (1 436-14 76), known as Regiomontanus 
(q v ), was a pupil of Purbach and taught astronomy at 
Pachia , he wrote an exposition of the Almagest and a more 
lmpoi tant work, De ti laixguhs plains et spkencis cum tabiths 
smuum, which was published m 1533, a later edition ap- 
pearing m 1561 He le-m vented the tangent and calcu- 
lated a table of tangents for each degree, but did not make 
any practical applications of this table, and did not use 
foimuke involving the tangent His work was the first 
complete European treatise on tngonometiy, and contains 
a number of interesting problems , hut his methods weie 
in some respects behind those of the Arabs Copernicus 
(1473-1543) gave the first simple demonstration of the 
fundamental founula of sphencal trigonometry , the Tugo- 
nometna Copeimci was published by Rheticus m 1542 
George Joachim (1514-1576), known as Rheticus (q v ), 
wrote Opus Palatmum de tnanguhs (see Tables, p 9 
above), which contains tables of sines, tangents, and secants 
of arcs at intervals of 10" from 0° to 90° His method of 
calculation depends upon the formulae which give sm na 
and cos na m terms of the sines and cosines of (n — 1 )a 
and (n - 2 )a, thus these formulae may be regarded as due 
to him Rheticus found the formulae for the sines of the 
half and third of an angle m teims of the sme of the whole 
angle In 1599 there appeared an important work by 
Pitiscus (1561-1613), entitled Trigonometries seu de dimen- 
sions tuangulorum , this contained several important theo- 
lems on the trigonometrical functions of two angles, some 
of which had been given before by Fmck, Landsberg, 
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and Adiiaan van Roomen Fiangois Viete oi Yieta (q v ) 
(1540-1603) employed the equation (2 cos j<f)* — 3(2 cos -),</>) 
= 2 cos <j> to solve the cubic x 3 — 3 a 2 x = a~b(ci> | b ) , he ob- 
tained, however, only one root of the cubic In 1593 Van 
Roomen proposed, as a problem for all mathematicians, to 
sohe the equation 

45 y - 3795y 3 + 956S4? Z 5 - + 945?/ 41 - 45y 48 -f-y V5 = U 

Viete gave y — 2 sm T y<£, where <7 = 2 sm <£, as a solution, 
and also twenty-two of the other solutions, but he failed 
to obtain the negative roots In his woik Ad angulares 
sediones Viete gave formulas for the chords of multiples of 
a given arc m terms of the chord of the simple aic. 

A new stage m the development of the science was 
commenced after Napiei’s invention of loganthms m 1614 
Napier also simplified the solution of sphencal tnangles by 
his well-known analogies and by his lules for the solution 
of light-angled triangles The first tables of logarithmic 
smes and tangents were constructed by Edmund Gunter 
(1581-1626), professoi of astionomy at Giesham College, 
London, he was also the first to employ the expiessions 
cosine, cotangent, and cosecant for the sme, tangent, and 
secant of the complement of an aic A treatise by Albeit 
Guard (1590-1634), published at The Hague m 1626, con- 
tains the theorems which give areas of sphencal tnangles 
and polygons, and applications of the piopeities of the 
supplementary tnangles to the reduction of the numbei 
of different cases m the solution of sphencal triangles He 
used the notation sm, tan, sec for the sme, tangent, and 
secant of an arc In the second half of the I7tli centuiy 
the theory of infinite series was developed by Wallis, 
Gregory, Meicator, and afterwards by Newton ancl Leibnitz 
In the Analysis pei sequationes numei o tei minm um infinitus, 
which was wntten before 1669, Newton gave the senes for 
the arc m powers of its sme, fiom this he obtained the 
senes for the sme and cosme m powers of the arc , but 
these series were given in such a form that tlie law of the 
formation of the coefficients was hidden James Gregoiy 
discovered m 1670 the series for the arc m powers of the 
tangent ancl for the tangent and secant m poweis of the 
arc The first of these senes was also discovered inde- 
pendently by Leibnitz m 1673, and published without 
proof m the Acta eiudxtorum for 1682 The senes for the 
sme m powers of the are he published m 1693, this he 
obtained, by differentiation of a series with undetei mined 
coefficients 

In the 18th century the science began to take a more 
analytical form , evidence of this is given m the works of 
Kresa m 1720 and Mayei m 1727 Oppel’s Analysis 
trianguloruni (1746) was the first complete work on ana- 
lytical tngonometiy. None of these mathematicians used 
the notation sm, cos, tan, which is the more surprising m 
the case of Oppel, since Euler had m 1744 employed it in 
a memoir m the Acta eruditorum John Bernoulli was 
the first to obtain real results by the use of the symbol 
I J — 1 , he published m 1 71 2 the general formula for tan n<f> 

' m teims of tan <£, which he obtained by means of trans- 
formation of the arc into imaginary loganthms The 
gieatest advance was, however, made by Euler, who 
brought the science m all essential respects into the state 
m which it is at piesent He introduced the present nota- 
tion into general use, whereas until his time the trigono- 
metrical functions had been, except by Girard, indicated 
by special letters, and had been regarded as ceitam straight 
lines the absolute lengths of which depended on the radius 
of the circle in which they were drawn Euler’s great im- 
provement consisted m his regarding the sme, cosine, &e , 
as functions of the angle only, thereby giving to equations 
connecting these functions a puiely analytical interpreta- 
tion, instead of a geometrical one as heretofore The 
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exponential values of the sme and cosine, De Moivre’s 
theorem, and a great numbei of other analytical properties 
of the trigonometrical functions aie due to Euler, most of 
whose writings are to be found m the Memoirs of the St 
Petersburg Academy. 

The pieeedmg sketch has been mainly diawn fiom the following 
souices — Cantor, Gesch d Math , Hankel, Gesch d Math , 
Mane, Hist des sc math , Sutei, Gesch d Math , Klugel, Math 
Woi ter buck 

Plane Trigonometry 

Concep- Imagine a straight line tei mmated at a fixed point 0, and initially 
tion ot coincident with a fixed stiaight line OA, to levolve lound 0, and 
angles of finally to take up any position OB 
any mag- We shall suppose that, when this re- 
mtude volvmg straight line is turning m one 
dnection, say that opposite to that m 
which the liands of a clock turn, it is 
descuhmg a positive angle, and when 
it is tinning m the othei dnection it 
is describing a negative angle Befoi e 
finally taking np the position OB the 
stiaight line may have passed any nuni- 
hei ot times tliiough the position OB, 
making any numbei of complete l evo- 
lutions lound 0 in either dnection. 

Each time that the stiaight line makes 
a complete i evolution lound Owe considei it to have described four 
light angles, taken with the positive or negative sign accoidmg to 
the dnection m which it has i evolved, thus, when it stops m the 
position OB, it may have i evolved thiough any one of an infinite 
numbei of positive oi negative angles any two of which diffei fiom 
one anothei by a positive oi negative multiple of four light angles, 
and all of which have the same bounding lines OA and OB If 
OB' is the final position of tlie i evolving line, the smallest positive 
angle winch can have been descnbed is that descubed by the levolv- 
mgliiie making moie than one-half and less than the whole of a 
complete revolution, so that m this case we have a positive angle 
gieater than two and less than fom light angles We have thus 
shown how we may conceive an angle not xestncted to less than two 
light angles, hut of any positive oi negative magnitude, to he 
geneiated, 

Numen- Two systems of numerical measurement of angulai magnitudes 
calmeas- aie m oidmaiy use Foi practical measuiements the sexagesimal 
urement system is the one employed • the ninetieth part of a right angle is 
of angu- taken as the unit and is called a degiee , the degree is divided into 
lar mag- sixty equal parts called minutes , and the minute into sixty equal 
tntudes parts called seconds , angles smallei than a second are usually 
measured as decimals of a second, the “thuds,” “fomths,” &c., not 
being m ordinary use In the common notation an angle, foi ex- 
ample, of 120 degrees, 17 minutes, and 14 36 seconds is wutten 120° 
17' 14" 36 The decimal system measurement of angles has never 
come into ordinary use. In analytical tngonometiy the cucular 
measure of an angle is employed In this system the unit angle 
is the angle subtended at the centre of a cucle by an aie equal m 
length to the radius- The constancy of this angle follows fiom the 
geometucal propositions — (1) tlio cncumfeiences of different cudes 
vary as then radii , (2) in the same circle angles at the centre aie 
propoitional to the aics which subtend them. It thus follows that 
the unit mentioned above is an angle independent of the particulai 
circle used m defining it The constant latio of the cucnmfeience 
of a circle to its diametei is a quantity incommensurable with unity, 
usually denoted by t We shall indicate latei on (p 671 sq ) some of 
the methods which have been employed to approximate to the value 
of this quantity Its value to 20 places is 3 14159266358979323846 ; 
its lecipioeal to the same number of places is 31830988618379067163 
In circular measure eveiy angle is measmed by the ratio which it 
bears to the unit angle. Two light angles are measured by the 
quantity it, and, since the same angle is 180°, we see that the numbei 
oi degiees in an angle of ciicular measure 6 is obtained from the 
foimula 180 x Bjv The value of the unit of circulai measure has 
been found to 41 places of decimals by Glaisher (Pros London Math 

Boo , vol iv ) , the value of from which the unit can be easily 

calculated, is given to 140 places of decimals in Grunert's Archiv, 
vol i., 1841 To 10 decimal places the value ol the unit angle is 
57° 17' 44" 8062470964 The unit of circular measure is too large 
to be convenient foi practical purposes, but its use introduces a 
simplification into the senes m analytical tngonometry, owing to 
the fact that the sme of an angle and the angle itself m this 
measure, when the magnitude of the angle is indefinitely diminished, 
aie ultimately in a ratio of equality 
If a point moves fiom a position A to another position A on a 
.straight line, it has described a length AB of the stiaight lme It 
is convenient to have a simple mode of indicating m which direction 
on the straight hue the length AB has been described , this may 



he done by supposing that a point moving m one specified direction Sign of 
is descuhmg a positive length, and when moving m the opposite poitio ns 
direction a negative length Thus, if a point moving fiom A to B of an m 
is moving in the positive dnection, w-e considei the length AB as finite 
positive , and, since a point moving fiom A to A is mov ing m the straight 
negative dnection, we consider the length BA as negative Hence line 
any poition of an infinite straight lme is consideied to he positive 
or negative accoidmg to the dnection m winch we suppose this 
poition to he descnbed by a moving point , which dnection is the 
positive one is, of coiuse, a mattei of convention 

If peipendiculars AL, BM he diawn fiom two points A, B on Projec- 
any stiaight line, not necessarily m the same plane with AB, the tions ot 
length LM, taken with the positive oi negative sign accoidmg to stiaight 
the convention as stated above, is called the piojection of AB on lines on 
the given stiaight lme ; the piojection of BA being ML has the each 
opposite sign to the projection of AB If two points A, B he joined other 
by a numbei of hues m any manner, the algebiaical sum of the 
piojections of all these lines is LM , — that is, the same as the pio- 
jection of AB Hence the sum of the piojections of all the sides 
( f any closed polygon, not necessarily plane, on any stiaight line, 
is zero This pnnciple of piojections we shall apply below to ob- 
tain some of the most mipoitant propositions m tngonometiy 
Let us now letum to the conception of the geneiation of auDefim- 
angle as m fig 1. Diaw 2?0I?'at light angles to and equal to AA' tion of 
" We shall suppose that the dnection fiom A' trigono- 

to A is the positive one foi the stiaight line metrical 
,s AOA', and that from B' to B foi func- 
\ /} BOB' Suppose OP of fixed length, tions. 

L . / I equal to OA, and let PM, PN be 
/ [/ diawn perpendiculai to A' A, B'B 
" respectively , then OM and ON, 

taken with then piopei signs, aie the projec- 
tions of OP on A' A and B'B The mtio of 
the piojection of OP on B'B to the absolute 
length of OP is dependent only on the magni- 
tude of the angle POA, and is called the sme of that angle, tlie 
latio of the projection of OP on A' A to the length OP is called the 
cosiue of the angle POA The latio of the sme of an angle to its 
cosine is called the tangent of the angle, and that of the cosine to the 
sme tlio cotangent of the angle , the reciprocal of the cosine is called 
the secant, and that of the sme the cosecant of tlie angle. These 
functions of an angle of magnitude a aie denoted by sin a, cos a, 
tan a, cot a, sec a, cosec a respectively If any straight line IIS 
be drawn parallel to OP, the projection of BS on either of the 
straight lines A' A, B'B can he easily seen to bear to PS the same 
ratios which the corresponding piojections of OP bear to OP . thus, 
if a he the angle which PS makes with A' A, the projections of 
PS on A' A, B'B are PS cos a and PS sm a lespectively, wheie 
PS denotes the absolute length PS It must he observed that 
the lme SB is to be consideied as parallel not to OP hut to OP", 
and therefore makes an angle 7r + a with A' A, this is consistent 
with the fact that the projections of SR aie of opposite sign to 
those of PS By observing the signs of the projections of OP for 
the positions P, F, F', F" of F we see that the sme and cosine of 
the angle POA are both positive , the sme of the angle FOA is posi- 
tive and its cosme is negative , both the sme and the cosine of the 
angle P'OA axe negative , and the sme of the angle P"'OA is 
negative and its cosme positive. If a be the numerical value of 
the smallest angle of which OP and OA are boundaries, we see 
that, since these straight lines also bound all the angles 2mr + a, 
where n is any positive oi negative integer, the sines and cosines 
of all these angles are the same as the sme and cosine of a Hence 
the sme of any angle 2 mr+a is positive if a is between 0 and tt 
and negative if a is between ir and 27r, and tlie cosme of the same 
angle is positive if a is between 0 and jw or \rr and 2 tt and negative 
if a is between Jr and 

In fig 2 if the angle POA is a, the angle F''OA is - a, FOA is 
tt- a, F'OA is T+«, FOB is ^ ~ obsei vmg the signs of the 

projections we see that 

sm(- a)= -sin a, sm (ir - a) =sm a, sm (t + a)— - sm a, 
cos(-a)=cosa, cos (t - a) = - cos a, cos (ir + a) =s - cos a, 
sm( J tt - a) = cos a, cos(|7r - a ) = sm a. 

Also sm ($ir + a)= sm(iir - £ir - a) = sinQ -ir - a ) = cos a, 
cos(^ir + a) = eos(ir - Jir - a) = - cos(^tt - a) = - sm a 
Fiom these equations we have tan(- a) = - tan a, tan(ir - a) = -tana, 
tan(7r + a)= - tan a, tan(j7r - a) = cot a, tan(|r + a) = - cot a, with 
corresponding equations foi tlie cotangent 
The only angles for which the projection of OP on B'B is the 
same as for the given angle POA (== a) are the two sets of angles 
boun ded b y OP, OA and OF, OA-, these angles aie 2iwr + a and 
2nir -fir- a, and are all included in the formula rir + ( - l) r a, where r 
is any integer , this therefoie is the formula for all angles having 
the same sine as a The only angles which have the same cosine 
as a are those bounded by OA, OP and OA, OF ", and these are 
all included in the formula 2?iw±a Similarly it can be shown 
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that iiir+a includes all the angles winch have the same tangent 
as a 

ttela- From the Pythagorean theorem, the sum of the squares of the 
nons he projections of any straight lme upon two straight lines at light 
tween angles to one another is equal to the square on the projected line, 
tngono- we get sm 2 a -f cos J a = 1, and from this by the help of the definitions 
metrical of the other functions we deduce the relations 1+ tan 3 a = sec 3 a, 
func- l + cot 2 a=cosec 2 a We have now sis relations between the six 

tions, functions , these enable us to expiess any five of these functions m 
terms of the sixth The following table shows the values of the 
trigonometrical functions of the angles 0, w, fir, 2ir, and the 
signs of the functions of angles between these values , I denotes 
numerical increase and D numerical decrease. 


! Angle 

0 

0 Jir 

iir j 

It ^ 

7 r 

r fir J 

1 JT 

j7T 27T 

2t r 

Sme 

0 

+ 1, 

: 1 ! 

+b 

0 

-r ' 

- 1 

-D 

0 

Cosine 

1 

i n-D 

1 0 

-I 

- 1 

~D 

0 

+r 


Tangent 

0 

+x 

±aa' 

-JO 

0 

+1 

dbco 1 

-JO 

0 

Cotangent 


+2) 

0 

- J 

± J5 

+D 

0 

-I 

±co 

Secant 

1 

+1 

±» 

-JO 

- 1 

- 1 

±=o 

+J0 

1 

Cosecant 


+L 

1 

4-J 

ice 

-D 

-II 

-/ 

±00 


Values of 
trigono- 
metrical 
functions 
for some 
angles, 


The correctness of the table may be verified from the figure by con- 
sidering the magnitudes of the projections of OP foi different 
positions 

vf The following table shows the sine and cosine of some angles for 
which the \ allies of the functions may be obtained geometrically 




sme 

cosme 



U 

15’ 

V6-V2 

4 

v^e+v'c 

4 

75° 

Tf 

T 


VT-1 

VTo+Vs 


hr 

10 


4 

4 


* 

T 

b 

80’ 

1 

2 

Vi 

2 

CO" 

k 

T 

5 

35" 

j \/10-2 a/5 

1 4 

4 

54 

3 ir 

10 

IT 

i 

45" 

1 1 

I V“ 

cosme 

1 

VI 

sme 

45° 

k 


These aie obtained as follows (1) j. The sine and cosme of this 
angle are equal to one another, since sm|=eos (j; “ > and since 

the sum of the squares of the sine and cosme is unity each is ~/= 
(2) I" and Consider an equilateral triangle , the projection of 
one side on anothei is obviously half a side ; hence the cosine of 
an angle of the triangle is | or cos |"=|, and fiom this the sine is 
found. (3) In the tnangle constructed in Eue iv 

10 each angle at the base is and the vertical angle is g. If a 
be a side and b the base, we have by the construction a(a- b)—b - , 
hence 2h=a(V5 - 1} , the sine of ~ is — or h/F.zl, and cos?" is 

a V5 + 1 ... ir 5r n }° 2 “ * ^ . _? 

— , ( 4 ) — Considei a ught-angled triangle, hav- 

ing an angle \ir Bisect tins angle, then the opposite side is cut 
by the bisector in the ratio of to 2 , hence the length of the 
smaller segment is to that of the whole m the ratio of a/ 3 to a/3 + 2, 

therefore tan 5 Vr = tan }ir or tan x \ 7r — 2 - \A and fi om this 

V"d-2 

we can obtain sm-j-V and cos 
Formula Draw a sti aight line OP making any angle A with a fixed straight 
for sine line OA , and Y «» — -•>-— 

and co- OD, 
sme 
sum 

differ- of OF oh OA is the sum of the piojectlons of 
ence of OE and BF on OA Vow OB is the projection // 
two of OF on DO, and is theiefoie equal to OF cos B, * Fl § 3 

angles and BF is the piojection of OF on a stiaiglit lme making an angle 

+£ir with OD, and is therefore equal to OFsmP , hence 
OF cos (A + B) = OF cos A + BF cos (£tt +A) 

= OF (cos A cos B - sm A sm B), 
or cos [A + B) = cos A cos B - sm A sm B. 

The angles A, B are absolutely unrestricted in. magnitude, and thus 
this formula is perfectly general We may change the sign of B, thus 
cos {A — B) = cos A cos ( — B) — sm A sm ( - J?), 
or cos {A - i?) - cos A cos B 4- sm A sm B. 

If we projected the sides of the tnangle OBF on a straight line 
making an angle +|jr with OA we should obtain the foi mute 


raw a sti aight lme OD making any angled with 
OA, and draw’ OF making an angle B with o\ 
this angle being measuied positively m the ' 


sm (J[±V)=sm A cos _S±cos A sin B, 
which are leally contained m the cosme foimula, since we may put 
\tc-B foi B. The formulae 

, , , , ^ tan^itanV ^ cot Dipl 

t “0 4± ' B) =I^5 JT5TS- 

are immediately deducible fiom the above foi mulse The equations 

sm C'+smP=2 sm J ( 0 + D) cosj (C - D), 
sm 0 - sm D =2 sm* (G-D) cos^ (O+D), 
eo&JP-fcos (7=2 cos^ (C+D) cos| (C~D), 
cos7?~cos 6'=2sm^ (C'-t-D) sm-J(C'~ D), 
may be obtained directly by the method of pi ejections Take 
two equal straight lines 00, OD, making angles O, D with OA, 
and diaw OB perpendicular to CD. The angle which OE makes 
with OA is ^(G+D) and that which DC makes 
is i(ir+C+D), the angle COB is l 2 (G-D) 

The sum of the projections of OD and DE on 
OA is equal to that of OB, and the sum of 
the projections of OD and DE is equal to that 
of OC , hence the sum of the projections of 
OC and OD is twice that of OB, oi cos C 
+ cos D=2 cos 1(0+2?) cosi(0-2?) The. 
difference of the projections of OD and OC Flg 4 

on OA is equal to that of ED, hence we have the foimula cos D- 
cos Q- 2 siu \(C-\- D) sm \(C- D) The othei two formulae will be 
obtained by piojectmg on a straight line inclined at an angle + W 
to OA 

As another example of the use of projections, we will find the s um Sum of 
of the senes cos a + cos (a +£) + cos (<x 4- 2/3] + +cos (a + n- 1 /3) series of 

Suppose an unclosed polygon each angle of which is v - p to be in- cosines 
scribed m a circle, and let A^ A % , A z , , A n be n + 1 consecutive 111 arith- 
angulai points , let D be the diameter of the circle , and suppose a metical 
straight lme drawn making an angle a with AA X , then a+/3, pi ogres- 
a + 2/8, are the angles it makes with AxA. 2l A,A 3s . . , we have by S10U 
projections 

AA n cosset + = AAi ( cos a + cos a + /3 + , . + cos a. + n- 1 /3), 



also 


AAx—D sm§, AA n =sDs: 


hence the sum of the series of cosines is cos^a+— ~~^si 


«£. 

2 • 

n- 1/S\ 7i/S 

2 j sm 2 C °^ 2 

By a double application oi the addition foiimilee ive may obtam the Foi mulse 
foi mute foi sme 

sm (^j.+^f a -f-^ 3 )=sin Ax cos A 2 cos A s + cos A x sm An, cos and 

+ cos Ax cos An sm A s - sm A t sm A s sm A z , cosme of 

cos (A 1 +A 2 +-A 3 )~cos'A 1 cos A z cos A z - cos A x sm A s sm A 3 oi 

- sm Ax cos A s sm A s - sm A x sm cos A v angles 

We can by induction extend these foimulse to the case of n angles 
Assume sux(A 1 +A & + +A n )= s E 1 -S a + S s -. 

cos (Ai+Aq-I- . . +A n )—Bo ~ S 2 +JS 4 — .. 
ivhexe S r denotes the sum of the products of the sines of r of the 
angles and the cosines of the lemammg n~r angles , then w e have 
sm (Ax+Aq-}- +A n -\-A n ^x)=cosA n ^i(Si~S s +S s —., ) 

+ sm A n ±x(S 0 - *S’ 2 + ,S' 4 - . ) 

The right-hand side of this equation may be wntten 

(Si cos A n+1 + /S^ sm A n+1 ) - (V 3 cos A n4 x 4- sm A n+1 ) + . , 
or S\-S ' ,+ . 

where Cr denotes tlie quantity which conesponds for «. + l angles 
to S r for n angles ; similarly we may pioceea with the cosme 101 - 
mula The theoiems are true for n ~2 and n =* 3 , thus they aie 


true geneially. The foimulae 

cos 2A = cos 1 A - sm 2 A — 2 cos -1=1-2 sm 2 j< , 


sm 2A — 2 sm A cos A, 
a BA —3 sm A - & sm 3 A, 


tan 2 A — 


2 tan A 


1 - tan-^t’ 

cos 3^=4 cos*^d — 3 cos A, 
smnA =11 coiP^A sm A - c0 s n ' 3 ^ amM + . . 


Foraute 
for mul- 
tiple and 
sub-mul- 
tiple 
angles 


I J 


+(-!)’ 


. 11 ( 11 - 1) (n - 2r) 
}2r + l C ‘ 


i n ~ 2r ~ 1 A sm Sr +*A, 


cos nA = cos nA - n ~j " 2 ~ cos n ~ 2 A sm & A + . 


+(~1/ 


. 11 ( 71 - 1) (71-27-1-1) 

| 2r 


cos *— 2 r A s m. ir A + 


may all be deduced fiom the addition fomulse by making the 
angles all equal. Prom the last two foi mute we obtam by division 
tan nA 

,w A|.-.8 w 


3 tan A - tan 3 a! 


In tlie particular case of n~ 3 we have tan 3 A~~ 


l-3ta n s A 



Proper- 
ties of 
triangles 


Solution 
of tri- 
angles 
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The values of sm^A, cos \A, tan \A are given m teims of cos A 
by the formulae 

fl-c,o$A\\ 

2 


qi-A'y , c 0 !l iA=(- 


A A 1 

wheie p is the integral pait of q the mtegial part of g» 

A 

and / the mtegial part of — 

Sm \A, cos \A are given 111 terms of smA by the formulae 
2 sin \A = ( - lf'(l + sm J)i + ( - 1) 3 '(1 - sm Af 
2 eos \A = ( - If '(1 + sm Af-(- if (l - sm A )i, 

A 1 

iv here p' is the mtegial pait of + j and r/ the mtegial part of 
A_ 1 
2tt 4 

In any plane tnangle ABC we will denote the lengths of the 
sides BO, QA, AB by a, b, c respectively, and the angles BAG, 
ABC, ACB by A, B, C lespectively The fact that the piojections 
of 6 and c on a stiaight line peipendicular to the side a are equal 
to one anothei is expressed by the equation 6sm (7= earn 5 , this 
equation and the one obtained by projecting c and a on a straight 

line perpendicular to a may be written ~ ~ q< The 

equation «=& cos (7+c cos5 expresses the fact that the side a is 
equal to the sum of the piojections of the sides b and 0 on itself, 
thus we obtain the equations 

a=5 cos (7+c cos 
b=e cosA + acosC J-. 
c—a cos 5 + b cosA J 

If we multiply the fiist of these equations by -a, the second by 
b, and the thud by c, and add the resulting equations, we obtain 

1 gi ^ ^2 

the foimula & 2 + c a - ar = 25c cos A 01 eos A = — — — , which gives 
the cosine of an angle m teims of the sides Fiom this expression 
foi cqsA thefoimulce sm^A = j~ K co b^A = | | , 

tan \A = | i * Sm A ~h ^ ^ ~ h ^ S “ ^ wliere s 

denotes %(ci + b + c), can be deduced bymeans of thedimidiaiy foimula 
Fiom any general 1 elation between the sides and angles of a 
tnangle otliei lelations may be deduced by various methods of 
tiansfoimation, of which we give two examples 
(a) In any general relation between the smes and cosmes of the 
angles A, B, C of a triangle we may substitute pA+qB+rQ, 

1 A+pB+qC, qA +rB+pC for A, B, C lespectively, where p, q, r 
aie any quantities such that p + q-\-r + 1 is a positive or nega- 
tive multiple of 6, piovided that we change the signs of all the 
sines Suppose p + q + r + 1 = 6n, then the sum of the thiee angles 

2iur- (pA + qB+rC), 2 ut - (rA +pB + qO), 2ntr - (qA + ? 5 ApC) is 
7 r , and, since the given 1 elation follows fiom the condition A+B 
+ C=v, we may substitute foi A, B, C lespectively any angles of 
which the sum is ir , thus the tiansfoimation is admissible 
(/3) It may easily he shown that the sides and angles of the 
tnangle foimed by joining the feet of the peipendiculars fiom the 
angular points A, B, C on the opposite sides of the tnangle ABC 
ai e respectively a cos A, b cos B, c cos C, ir - 2 A, ir - 25, ir - 2(7 , we 
may tlieiefore substitute these expiessvons foi a,b,c,A,B,C re- 
spectively m any geneial formula By diawmg the peipendiculars 
of this second tnangle and joining their feet as before, we obtain a 
tnangle of which the sides are -a cos A cos 2A, -b cos B cos 25, 
- c cos C cos 2 C and the angles are 4A - ir, 45 - ir, AC~ ir , we may 
theiefoie substitute these exmessions for the sides and angles of the 
original tnangle , for example, we obtain thus the formula 
cos 4 A — coa2 cosS 2 -^ ~ ^ °°s 3 cos2 25 -c 2 cos 2 G cos 3 2 C 
~ 2 bo cos 5 cos C cos 25 cos 2 C 

This transformation obviously admits of further extension 

(1) The thiee sides of a tnangle ABC being given, the angles 
can be determined by the foimula 

5 tan - s=10 + 41 og(s-&) + ilog(s-e)- Jlogs- Jlog(s-a) 

and two conespondmg foimulse for the other angles 

(2) The two sides a, b and the included angle C being given, the 
angles A, B can be determined from the formula 

A +5=7r - C, 

L tan l(A - 5) = log («-&)- log (a f b) +i cot \C, 
and the side c is then obtained from the formula 
loge= log a+LsmC-L sm A. 

(3) The two sides a, b and the angle A being given, the value of 
sm.5 may be found by means of the formula 

L sm B—L sm A 4 -log 5 - log a , 


this gives two supplementary values of the angle 5, if lsmA<a 
If bsvo.A>a theie is no solution, and if bsmA—ct, theie is one 
solution In the case 6 sm A<a, both values of 5 give solutions 
piovided b>a, hut the acute value only of 5 is admissible if b<a. 

The other side c can then be determined as m case (2) 

(4) If two angles A, B and a side a are given, the angle C is de- 
termined from the formula C—rr-A -B and the side 6 fiom tlic 
formula log b = log a + L sm 5 - L sm A 

The area of a tnangle is half the pioduct of a side into the per- Areas 
pendicular fiom the opposite angle on that side, thus we obtain of tn- 
the expiessions \bc sm A, {s(s - a)(s - b)(s - c)} i for the aiea of a angles 
tnangle A laige collection of formula foi the area of a tnangle and 
aie given m the Annals of Mathematics for 1885 by M Baker quadri- 

Let a, b, c, d denote the lengths of the sides AB, BC, CD, BA laterals 
respectively of any plane quadrilateral and A + C— 2a, we may 
obtain an expression for the aiea S of the quadrilateral 111 terms of 
the sides and the angle a 

W e have 28= ad si 11 A + be sm ( 2a -A) 

and J(a a +d 2 -5 2 -c 2 ) = ad cos A - be cos (2a.- A) , 

hence 4 8 1 + 1 (a 2 + d 2 - S 2 - c~f —ard 1 ^- V 1 c- - 2abcd cos 2a 

If 2 s=a+5+c+d, the value of S may be wuitten in the foim 
S= {s(s - a)(s - 5)(s ~c)(s~d)~ afad cos 3 a} - 

Let B denote the ladius of the cncumscnbed encle, r of the m- Radix of 
scribed, and r lt r 2 , r s of the escubed cncles of a tnangle ABC , the circum- 
values of these xadu are given by the following formula; sci ibed, 

Tt~ ahc ~. a in - 

46" 2 sm A' scribed, 

*) A =421 sin^ A smj 5 sm } C, escubed 

S circles 

Vj— =stanj^4=45smi A cosi5cos^ 0 of a tu- 

a angle. 

Spherical Ti igonometry 

We shall throughout assume sueli elementary propositions 111 
spheucal geometiy as are lequued foi the puipose of the investiga- 
tion of foimulae given below 

A spheucal tnangle is the portion of the surface of a sphere Lefim- 
bounded by thiee aics of gieat cucles of the splieie If BC, QA, tion of 
AB denote these aics, the cuoulai measiue of the angles subtended spherical 
by these aics respectively at the centre of the sphere aie the sides triangle 
a, b, c of the spherical tnangle ABC , and, if the portions of planes 
passing through these ares and the centie of the sphere be diawn, 
the angles between the poitions of planes intersecting at A, B, C 
respectively are the angles A, B, C of the spheucal tnangle It is 
not necessaiy to considei tuangles m which a side is greater than ir, 
since we may replace such a side by the lemanung are of the gieat 
ciicle to which it belongs Since two great circles intersect each Asso- 
otherm two points, there aie eight tuangles of which the sides are ciated 
arcs of the same thiee great circles If we consider one of these tuangles. 
tuangles ABC as the fundamental one, then one of the otliei s 
is equal in all respects to ABC, and the remaining six have each 
one side equal to, 01 common with, a side of the tnangle ABC, the 
opposite angle equal to the coirespondmg angle of ABC, and the 
othei sides and angles supplemental y to the corresponding sides 
and angles of ABC These tuangles may he called the associated Transfor- 
tnangles of the fundamental one ABC It follows that from any mation 
geneial foimula containing the sides and angles of a spheucal 
tnangle we may obtain other formulas by replacing two sides and 
the two angles opposite to them by then supplements, the lemain- 
mg side and the remaining angle being unalteied, for such foimulse 
aie obtained by applying the given foimulse to the associated 
triangles 

If A',Bf,C are those poles of the arcs BC, CA, AB lespectively 
which lie upon the same sides of them as the opposite angles A, B,C, 
then the triangle A'B'C'is called the polar tnangle of the tnangle 
ABC The sides of the polar tnangle aie ir- A, ir~B, ir~C, and 
the angles tr-a, ir-b, 7 r~c Hence from any general foimula 
connecting the sides and angles of a spherical triangle we may 
obtain anothei foimula by changing each side 
into the supplement of the opposite angle and 
each angle into the supplement of the op-' 
posite side 

Let 0 he the centre of the sphere on which / If j \ ]? uncia- 
ls the spherical tiiangle ABC, Diaw AL pei- / / i \ mental 

pendicular to OC and AM perpendicular to - -/ /- — j—.J ts e q Ua . 
the plane OBC Then the piojection of OA turns be- 

on OB is the sum of the projections of OL, c tween 

LM, MA on the same stiaight line. Since AM 6 sides and 

has no piojection on any straight line m the plane OBC, this gives angles. 

OA cos c= OL cos a + LM sm a 
How OL= OA cos b, BM=AL cos Q=OA sm b cos Q , 

therefore _ cos c= cos a cos b + sm a sm b cos C 
We may obtain similar formulse by interchanging the letters a, b, c, 
thus cosa=cos6 cosc-t-sm& sme cos^ 

cos 5= cos c cos tt+sme sm a cos 5 j- . . (1) 

cos 6=cos a cos l + sm a sm & cos Q J 
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These formulae (1) maj be legaided as* the fundamental equations 
connecting the sides and angles of a spherical triangle , all the other 
i elations which we shall give below maybe deduced analytically 
fiom them , we shall, howev ei, in most ca^es gi\ e independent proofs 
Bv using the polai tnangle tiansfoiniation we have the foi mul oe 
cos A = - eos B cos U + sm B sm C cos a "1 
cos Ij— - cos 0 cos A + sm C sm A cos b j- (2) 

cos C — - cos A cos B + sin A sm B cos c J 
In the figure we UveA2f=ALsmC=, sin 6 sm C, wheie r denotes 
the radius of the spheie. By drawing a peipendiculai fiom A on 
OB, we may m a similai mannei show that AM—r smesmj?, 
therefore sm B sin c = sm 0 sin b 

By lntei changing the sides we have the equation 
sm A _ sm B _ sm C_ ^ 
sm a ~~ sm 6 ~ sm c 

we shall find below a synnnetiical fomi foi l 
If we eliminate cos b between the first two foimuhe of (1) we have 
cosre sin 2 c=sm b sme cos^4 + smc cosc sina cos B , 

therefore cot a sm c = — — cos A + cos c cos B 
sm a 

= sin B cot A + cos c cos B 
Ve thus have the sit equations 

cot a sm b =» cot A sm 0+ cos b cos C'l 
cot b sin a = cot B sm 0 + cos a cos 0 
cot b sm c=cot B smA + cos c cos A i 
cot csrn 5= cot OsmA + cos b cos A j 
cot c sm a = cot O' sin i?+ cos re cos .8 j 
cot a sin c = cot-<4 sin B + cos c cos B J 


( 4 ) 


and (3) gnes 


(«), 

08), 


( 7 ). 

to 

At) 


cos c=cos re cos b 
sm 5=&in2?sm c ) 
sma=smA sm c [ 
fi om (4) we get tan a =tan A sm b = tan e cos B j 
tan b =tan B sm a — tan ccosA) 

The formulae cos c=cotA cot J? 

and cos A = cos re sm B ) 

cos2?=cos bsmA ) 

follow at once from (a), QS), (y) These aie the formulae which are 
used for the solution of light- angled triangles. Napiei gave 
mnemomcal lules foi remembenng them 
The following proposition follows easily from the theorem m 
equation (3) — HAD, BE, GF aie three aics diawn thiough B, 0 
to meet the opposite sides m D, E, F respectively, and if these aics 
pass tluough a point, the segments of the sides satisfy the i elation 
sm BD sm CE sm AF= sm CD sm AE sm BF, and conversely if tins 
relation is satisfied the arcs pass through a point From this 
theoiem it follows that the three perpendiculais from the angles on 
the opposite sides, the three bisectors of the 
angles, and the three axes from the angles to 
the middle points of the opposite sides, eaeh 
pass through a point 

Formulae If D be the point of mteisection of the thiee 
for sme bisectors of the angles A, B, G, and if DE be 
and co- drawn perpendicular to BO, it may be shown 
that BE=$(a+c-b) and CE=%(a+ b-c), 
and that the angles BDE, ADC are supplemental y. We have 
sine sm ADB sm 5 sm A JOG „ „A 

j— , therefore sm-- 



sme of 
half 
angles , 


also 


sm CD 


Fig 6 


_ sin BD sm CD sm GDE sm BDE 


__ (re + c — b) 


But sm BD sm BDE= sm BE 
a+b-c 


and sm OD sm CDE= sm CE=sm 

( a+c-b a+b-c)^ 

a r m - 2 — ““- 5 — 


- , i (5) 

Apply this foimula to the associated tuangle of which nr -A, 
nr — B, G aie the angles and nr- a, nr — b, c are the sides , we obtain 


the formula cos - 


By division we have 



( 6 ) 


(7), 


and by multiplication 

2 ( ct+b + c 


re+&-c\^ 


{l-cos 2 xn-cos 2 Z)'-cos 3 c + 2 cosrecos b eosc}^ 


Hence the quantity l in (3) is 

— £ {1 - cos 2 a - cos 2 b - cos 2 o + 2 cos re cos b cos cl ^ (8) 

sinre &m o sine 1 1 ^ J 

Apply the polar tnangle tiansfoimation to the foimulae (5), (6), Of half- 
(7), (8) and \ ’ ' 



_A+B-(r\ i 

-J 


sm B sm Q 

B+C-A A + B+C\ i 
- cos - 1 

sm B sm G ' 

B+C-A A+B + C.l 
2 cos — f 

A+C-B A+B-C{ 
___ C0S — 2 — ) 


(9), 


( 10 ), 


( 11 ) 


fain^[smFsmC 
w e have 


{1 - cos- A - cos -B - cos 2 C-2 cos A cosBcosC) 


U'= 1 


(12) 



Fig 7 


Let E he the middle point of AB , diaw ED at light angles to De- 
AB to meet A Cm D , then DE bisects 
the angle ADB Let CF bisect the angle 
DCB and diaw FG peipendiculai to 
then 

cg=Zz£,^fbe=4±?, 

^FCG= 90° 

Fiom the tnangle CFO we have cos CFO A 
=cos CO sm FCO, and fiom the tnangle 
FEB cos EFB= cos EB sin FBE Now 

the angles CFO , EFB aie each supplementary to the angle DFB, 
theiefoie 

a,-b C A+B c 

cos — cos 2 = sm — g— cos 2 (13) 

Also sm CO=sm CF sm CFG and sin EB = sm BF sm EFB , 

„ . a -b Q A-B o 

theiefoie sm — ■ - g — cos 2 =sm — - — sm - (14) 

Apply the formulae (13), (14) to the associated tnangle of which 
a, v - b, nr - c, A, nr - B, nr - C the sides and angles, w e then have 

sm —■ sm -^=cos — sm ^ (15), 

cos sm y=cos — cos | . (16) 

The four formulae (13), (14), (15), (16) were fust given by Delambie 
m the Connaissance dcs Temps foi 1808 Foimulae equivalent to 
these were given by Mollweide m ZaclTs Monatliche Cornspondenz 
for November 1808 They weie also given by Gauss ( Theona motus, 
1809), and are usually called aftei him 
Fiom the same figure we have 

tan FO = tan FCO sm CO~ tan FBG sin BO 
therefore cot~f sm = tan ^ 


.(17). 


Apply this foimula to the associated tnangle (nr -a, b, r~c, nr- A, 
B, nr-C), and we have 

re + 6 

.A+B C0S 2 C 
co ^ 2 ~ eT^b tan 2 ’ 


a + b 



Napier’s 

analogies. 


A+B __ 


2 , C 

— =. cot x- 

re + 6 2 


(18) 


If we apply these formulae (17), (18) to the polai tnangle, we have 
_ A-B 

" ~ b ~ (19), 


(20) 


The formulae (17), (18), (19), (20) are called Napier’s “Analogies ’’ , 
they were given m the Mvnf, loyar cctnonis descnptio 
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If we use the values of sm-, sin-, sin cos cos-, cos 5 given 

2i £* L 2* 2t 2t 

by (9), (10) and the analogous foimuLe obtained by mteichangmg 
the letters, lie obtain by multiplication 


sm s cos jj sin C= sin - cos - 


B+C'-A 


COS ^ COS - Sill C— cos cos 


2 

A + B- 


r sin - &m 0 = cos - 


A+B + O 

11 2 2 v ' J ' Ja 2 2 

These foi mulse weie given by Sehmei&sei m On die' s Jounn , vol x 

The l elation sm b sin t,+ cos b cos ccosA =sm#&mG Y - cos# cos 0 cos ct 
was given by Cagnoli in bis Tngonometry (1786), and was iedi&- 
eoveied by Cayley (Phil Mag , 1859) It follows fiom (1), (2), 
and (3) thus the light-hand side of the equation equals sm# smC' 
+ cos «(eos# -sm#sin<7eos«)=smi?smC'sm 2 «+cosacos./4, and this 
is equal to sm 6 sm c + cos A (cos a- sm b sm c cos A) oi sm b sm c + 
cos b cos c cos A 

The foinmlm we have given aie sufficient to deteimme thiee paits 
of a tnangle when the otliei thiee paits aie given , moieovei such 
foimulai may always he chosen as aie adapted to logarithmic calcu- 
lation The solutions will be unique except m the two cases (1) 
wheie two sides and the angle opposite one of them aie the given 
paits, and (2) wheie two angles and the side opposite one of them 
ai e given. 

Suppose a, b, A aie the given paits "We deteimme B fiom the 
founula sm#=~^sm^ , this gives two supplemental y values of 

B, one acute and the otliei obtuse Then Q and c aie deteimmeil fiom 
a-b A + B 

~.n — 

the equations tan^ = - 


jSTow tan tan ^ must both be positive ; lienee A-B and a-b must 

have the same sign. 'We shall distinguish thiee cases Fust, 
suppose sm b < sm a , then we have sm # < sin A Hence A lies be- 
tween the two values of B, and tlieiefoie only one of these values 
is admissible, the acute oi the obtuse value according as a is gieatei 
oi less than b , tlieie is tlieiefoie m this case always one solution 
Secondly, if sin b > sm a, tliei e is no solution when sm b sm A > sm a , 
but if sm b sm A < sm a tlieie are two values of B both gieatei oi 
both less than A If a is acute, a-b, and tlieiefoie A-B, is 
negative , hence tlieie aie two solutions if A is acute and none if A 
is obtuse These two solutions fall togetliei if sinisini=Eina 
If a is obtuse theie is no solution unless A is obtuse, and m that 
case tlieie are two, winch coincide as before if sm b sm A(=siu a 
Hence in this case theie are two solutions if sm b sm A ^.sm a and 
the two parts A, a aie both acute oi both obtuse, these being coinci- 
dent m case sm b sm A s sm a , and there is no solution if one of the 
two A, a is acute and the otliei obtuse, or if sm b sm A > sm a 
Tim dly, if sm b = sm a then B = A oi ir - A If a is acute, a-b is 
zero or negative, hence A-B is zeto oi negative , thus theie is no 
solution unless A is acute, and then theie is one Sinulaily, if a 
is obtuse, A must be so too m oidei that tlieie may be a solution 

If a=b=^, theie is no solution unless A=^, and then theie aie an 

infinite numbei of solutions, since the values of 0 and c become 
indeterminate 

The otliei case of ambiguity may be discussed m a similai mannei, 
oi the diffeient cases may be deduced fiom the above by the use of 
tlie polai triangle tiansfoiraation. Tlie method of classification 

according to the tlnee cases sm &=&m «• "was given by Frofe&soi 

Lloyd Tanner (. Messenger of Math , vol xiv ) 

If r is the angular radius of the small circle inscribed m the 

tnangle ABO, we have at once tan r=tan sm (s - a), where 

2 s=a+b+c, fi om this we can dei ive the foi mulse 

tan r=n cosec s- — sec — sec ^ secy - sm a sm ~ sm y secy- (21), 

where n, N denote the expressions 

{sm s sm (s - a) sin (s - b) sm (s - c)}£ 

{ - cos $ cos (S ~ A ) cos (S - B) cos (8 - 0 } *. 

The escnbed circles are the small circles msenbed in thiee of 
1 lie associated triangles , thus, applying the above formulae to the 
triangle (a, ir - b, nr - c, A, nr - #, nr - 0), we have for r x , the radius of 
the escnbed circle opposite to the angle A, the following formulae 

± A , . N A B 0 

tan n \ = tan -- sm s=n cosec (s - a) = y see cosee y cosec %- 

BOA 

= smacos ^ cos-^sec ^ , , (22) 


The pole of the encle cucumsciibmg a tnangle is that of the 
encle msenbed m the polai tnangle, and the ladn of the two 
elides aie complementaiy , hence, it 11 be tlie ladms of tlie cncum- 
senbed cucle ot the triangle, and # x , li 2 , # 3 the ladu of the cucles 

cucumscribing tlie associated tnangles, we have by writing \-R 
foi ? , ^ - #i foi i u nr -a foi A, Lc , in tlie above foi mulse 

cot R — cot ^ cos (S-A) = = cosec ^ cosec = cosec -|= - N sec S 


, b c 

= sm A cos s cos ^ eosec 


(23), 


cot # x = - cot g cos S= 2 eosec - sec ^ sec ^ = X sec (S- A) 


- sin A sin - sm s cosec - 


(24) 


The following lelations follow fiom the foimuhe just given — 

2 tan# =cot} 1 -t-cot? 2 +coti 3 -cot7, 

2tan# 1 =cot? -j-cotij+eotis-cot?!, 
tanr tan?! tau? 2 tan? 3 =?i 2 , sm 2 5=cot r tan i l tan u tan ? 3 , 
sm 2 (s - a ) = tan ? cot ? x tan ? 2 tan ? 1 

If B=A +B + 0-TT, it may be shown that B multiplied by the Formula; 
square of the ladius is the aiea of the tnangle We give some of for 
the moie important expressions foi the quantity E, which is called spherical 
the sphencal excess excess 

A + B a+b A + B a — b 

cos — = — cos — g — sm— ^ — cos — 

We have £-= — and- 


(C E\ a+b ( 0 E\ a 

808 (rr) . co, ~ 




2 _ 

a 

cos r 


a+b 
s — 


a + b ’ 

h ~Y~ 


Similaily 


tan — tan 2 - 
a 


« , E (, s , s-a. s-b. s-c) » 

tlierefoie tan j-= | tan g tan — tan tan j- 

This formula was given by L’Hmlliei. 


(25). 


0 E 0 E 
a 2-cos --cos-gsm^- 


G E, 0 E 
lS 2 C08 2 +£>m 2 sm ~2~ ~ 


C 

~ sm 2 » 


(26) 


whence, solving for cos ive get 

E l-t-cosa+eos&+cosc 

COS = r 

2 j. a b c 
4 cos - cos g cos g 

This foimula was given hy Euler (Nova acta, vol x ) If we find 

sm— • from this foimula, we obtain aftei l eduction 


b 

s 2 c 

a foimula given by Leseell ( Acta Pelrop , 1782) 

Fiom the equations (21), (22), (23), (24) we obtain the following 
foimulffi foi the sphencal excess — 

sm 2 ^ =tan # cot JBi cot # 2 cot # 3 

4(cot r x + cot r a + cot ? ,) 

~ (cot r - cot r x + cot r 2 + cot r s ) (cot r + cot r x - cot ?- 2 + cot ? 3 ) 

(cot r + cot ? x + cot r a - cot r 3 ) 

The formula (26) may he expressed geometrically Let M, Wbc 
the middle points of the sides AB, AO . Then w T e find cos MN 
l + cosa + cos&q cosc . E a 

= j ; hence cos = cos MN sec r 


A geometncal constiuction lias been given foi E by Gudeimann 
(m On cllc's Journ , vi and vm ) It has been shown hy Cornelius 
Keogh that the volume of the parallelepiped of wlucli the lathi ot 
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tlie sphere passing through the middle points of the sides of the 
tuangle are edges is sm - 

Let ABOD he a spheueal quailnlatei.il installed in a small circle , 
b t a, b, c, d denote the sides AB, BO, CD, BA respectively, and 
,r, y the diagonals AO, BB It can easilj be shown by joining the 
angnlai points of the quadnlatual to the pole of the circle that 
A + 0 = B+ B If we use the last expiession m (23) foi the ladu 
of the ciules tireum sending the triangles BAB , BOD, we have 

an A cos ^ cos ^ cosec |=sm C cos \ cos ^ cosec ^ , 


cos ^ cos g cos ^ cos ^ 

This is the proposition eonespondmg to the relation A 4- C=ir foi a 
plane quailnlateial Also we obtain m a similar mannei the theorem 

-I -I 


analogous to the theorem foi a plane quadrilateral, that the diagonals 
are proportional to the sines of the angles opposite to them Also the 

chouls AB, BO, OB, BA aie equal to 2 sm 2 sm 2 sm 2sm^ 

lespectmly, and the plane quadnlateral foimed by these elioids is 
inscribed in the same circle as the spherical quadnlateial , hence 
by Ptolemy's theorem foi a plane quadnlateral we obtain the 
analogous theorem foi a spherical one 

a 2 ol “ 2"““2 ’“2 
It has been shown by Remy (in Crclle’s Joui a , vol. in ) that foi 
any quadrilateral, if z be the spherical distance between the middle 
points of the diagonals, 

cos a + cos b +- cos c + cos d—i cos cos \y cos Jr 

This theorem is analogous to the theorem for any plane quadri- 
lateial, that the sum of the squares of the sides is equal to the sum 
of the squaies of the diagonals, together with twice the squaie on 
the straight line joining the middle points of the diagonals 
A theorem for a right-angled spheueal triangle, analogous to the 
Pjtbagoiean theorem, has been given by Gudermann (in Oi ellc’s 
Join n , vol. xlu ) 

Analytical Trigonometry, 

Analytical tngonometvy is that branch of mathematical analysis 
m which the analytical properties of the trigonometrical functions 
aie investigated These functions derive their impoitance m ana- 
lysis from the fact that they aie the simplest singly penodie 
functions, and are theiefore adapted to the repi esentation of undu- 
lating magnitude The sme, cosme, secant, and cosecant have the 
single leal period 2 ir , % e , each is unalfceied in value by the addi- 
tion of 2 T to the vanable The tangent and cotangent have Idle 
period r. The sme, tangent, cosecant, and cotangent belong to 
the class of odd functions , that is, they change sign when the sign 
of the vanable is changed The cosine and secant aie even func- 
tions, since they lemain unalteied when the sign of the vanable is 
leversed 

The theory of the trigonometrical functions is intimately con- 
nected with, that of complex quantities,— that is, of quantities of 
the foim x+iy (i=\/- 1) Suppose we multiply together, by the 
mles of oidmary algebia, two such quantities, we have 

( a ’i + +«A)= (2^2 ~ ftft) + + x Ah) 

"We observe that the real pait and the real factoi of tlie imaginary 
part of the expression on tlie right-hand side of this equation aie 
similar m form to the expiessions which occur m the addition 
formuLe for the cosme and sine of the sum of two angles , m fact, 
if we put a; 1 =r 1 cos0 lJ ® 2 =r 2 cos0 2 , y 2 =r 2 sm0 2 , the 

above equation becomes 

1 jCcos 0 t + 1 sm 9j) x 1 2 (cos 0 2 + 1 sm 0 2 ) 2 (cos 1 sm 0j + 0 2 ) 

*\Te may now, m accoi dance with the usual mode of lepiesenting 
complex quantities, give a geometrical mteipretation of the meaning 
of this equation Let Bj he the point whose cooidmates refened 
to rectangulai axes Ox, Oy aie a*,, y x , then the point P x is employed 
to represent the quantity aq+tj/j In this mode of representation 
leal quantities are measmed along the axis of as and imaginary 
ones along the axis of y, additions being perfoimed according to the 
pai allelogi am law The points A , A 1 represent the magmtudes db 1 , 
the points a, a j the magnitudes ±t. LetP 2 represent the expression 
h+ l Vs and P the expiession (aq + t yi){x 2 + iy 2 ) Tlie quantities 

' x ,6 x ,r 2 ,Q 2 aie the polai coordinates of P x and P 2 respectively refened 



to 0 as origin and Ox as initial line, the above equation shows 
that ?,), and 0j + 0» aie the polai cooidmates of P, hence OA 
OPj UP., OP and the angle P0P 2 is equal to the angle ' 
P,OA Thus we have the tollowmg geometneal construe- ' 
tion foi the determination of the point P On OP., draw 
a tuangle similai to the triangle OAP x so that the sides 
OP,, OP are homologous to the sides OA, OP, and so ' 
that the angle POP* is positive , then the veitex P ' 
lepresents tlie product of tlie expiessions lepiesented . 
by P X ,P* If a 2 +ty 2 were to be divided 7 

by o x -h1y x , the tnangle 0PP 2 would be 
drawn on the negative side of P 2 , similar 
to the tnangle OAP x and having the sides 
OP, 0P 2 homologous to OA, OP, and P 
would repiesent the quotient 

If we extend the above to n complex 
quantities by continual lepeti- 
tion of a similar operation, we - 
liave — 

(cos 0 X +i sm 6 X ) (cos 0 2 + ism 0,) 

(cos0„-i-ism0 M ) 

= 008(01 + ^+. +0 ) ,) + tsm(0 1 -i-0 2 -f .. L Fig s 

+ 0») I 

If 0j = 0 2 = —0 n =8 x , this equation heeomes (cos 6 + 1 sm 8) n = 

cos rid -H sin iid , this shows that cos 6 -f i sm 0 is a value of (cosu0 + 

csm«0)n If now we change 6 mto we see that cos - 4- 1 sm - is a 

J 71 n 7 i 

value of (cos0+ism 6)* , raising each of these quantities to any 

positive mtegial pow'ei m, cos ^ + i sm ^ is one value of (cos d 
+ismd) n Also 

C03 (.^P +iam (-i l «)=—_i — , 

v N ' cos — 6 + 1 sm -9 

71 71 

hence the expiession of the left-hand side is one value of 


(cos 6 + 1 or of (cos 0+ tsm 0) “« We liave thus De Moivie’s 

theorem that cos IB + 1 sm 10 is always one value of (cos 0 + 1 sm 9) h , 
where h is any real quantity 

The puncipal object of De Moivre’s theoiem is to enable us to The n 

££ roots of a 

find all the values of an expression of the foim (tt+to ) n , wlieie m complex 
and 7i aie positive integeis prime to each othei If a— 7 cos 6, q UarL tity 

b=7 sm 0, we require the values of 7 n (cos 8+ tsm 0) n . One value is 
immediately furnished by the theorem , but we observe that, since 
the expression cos 6 + 1 sm 0 is unal teied b y addin g any m ultiple of 
m 0 -j- 2 s7t ( ..... w 9 + 2sTr ^^ 


2ir to 0, the -th power of r' 


*(« 


)is a+tb, 


if s is any integer , hence this expression is one of the values re- 
quired Suppose that foi two values s x and s 2 of s the value s of tins 
m 0 ~h 2 s,7t vn 6 + 2 s 2 tt, 

expression ai e the same , then we must have — — 

a multiple of 2ir or s x -s 2 must be a multiple of 71 Therefoie, if we 
give s the values 0, 1, 2, ... 11 - 1 successively, w'e shall get n diffei- 

ent values of («.+ tb) n , and these will be repeated if we give s otliei 
values , hence all tlie values of (a-f-i b) n are obtained by giving s 
the values 0, 1, 2, w-1 m the expiession r n (^ cos 

, . 7n 0 + 2sw\ . . . „ , l 

+ism 1, wheie r= (a- + b 2 )i and 0=arc tan^ 

We now letiun to the geometneal repiesentation of the 
complex quantities If the points B x , B% B it . B n repre- 
sent the expiession x+ty, (x+17/) 2 , (x+ty) 3 , (x+vy) n 1 
lespectively, the tnangles 0AB v 0B x B 2 , 0B n _ x B n 
aie all similai Let (% + ty) n =a + ib, then the con- 
veise pioblem of finding the ?itli root of a + ib is 
equivalent to the geometneal pioblem of desenb- 
mg such a series of tnangles that OA is the first 
side of the fiist tnangle and 
0B n the second side of tlie 
?tth How it is obvious that 
this geometneal pioblem has 
moie solutions than one, 
since any number of com- 
plete revolutions lotmd 0 
may be made m travelling 
from 2?] to B n The fiisi 
solution is that m which tlie 
veitical angle of each tnangle 


this case one complete levolution being made round 0 , tlie third 
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lias ~(B n OA + 47t) for the veitical angle of each tnangle , and so 

on Theie are to sets of tiiangles which satisfy the leqmred condi- 
tions Foi simplicity we Mill take the 
i ase of the determination of the values 
ot (cos 9 + 1 sin 0)4 Suppose B to le- 
piesent the expression eos0 + tsm0 / 

If the angle AOP 1 is \9, P 1 lepiesents j 

the root cos % + i sin f , the angle AOB 
3 o 

is filled up by the angles of the tin ee 
similar tiiangles AOP v P\Op x ,p x OB 
Also, if Bo, P 6 be such that the angles 

P x OPo, B-ipPi are 2 ^, y respectively, 

the two sets of tiiangles AOP n , PoOp x , 1 '' 

p.OB and AOP 3 , P s Op 2 , pJJB satisfy the conditions of simi- 
larity and of having OA, OB foi the bounding sides , thus P 2 , 
_ , 6 + 2ir , 0 + 2ir 0 + 4or 0 + 4or 

P 3 represent the l oots cos — g H <■ sin — g — , cos — g 1- 1 sin — g — 

respectively If B coincides with A, the pioblem is reduced to 
that of finding the three cube loots of unity One will be lepie- 
sented by A and the otheis by the two angulai points of an equi- 
lateial tnangle, with A as one angulai point, inscribed m the cucle 
The pioblem of determining the values of the TOth loots of unity 
is equivalent to the geometrical problem of msciibmg a legulai 
polygon of n sides m a cucle Gauss has shoum m his Dwqmsi- 
tiones aoithonetica, that this can always be done by the compass 
and mler only when n is a pnme of the fonn 2 P + 1 The determina- 
tion of the nth loot of any complex quantity lequues m addition, 
loi its geometrical solution, the division of an angle into n equal 
parts 

We aie now m a position to factorize an expression of the foim 
x n - {a + ib) Using the values which we have obtained above for 


(a+tb) n , we have 

v n -(a+ib)=P ^ |je-»"^pc 

If 5 = 0, <z=l, this becomes 

s=»-lr 2 sr 2sir~] 

X n - 1 = P \ X - COS l sill — 

s=o L n n -I 


±2£7T^j 


(1) 


, , ,, nvSrl" 1 / 2sw , 2 sir\ 

= (a? — l)(as + l) J P ^»-cos — ±tsm — j 

s=--l 

= (»-1)(» + 1)!p 2 ~ fa, 3 -2^003^+1 
s=l v n 


- 1 = (» - 1)P 2 (afi-2xcoa~ +l) (n odd) (3) 
If m (1) w r e put a= -1, 1 = 0, and theiefore 0=w, we have 

r- I 

a: -cos - 


„ . 2 s + 1 t 2S+17T-1 

x n +l=P ai-cos ism I 

s=0 L 


= P a J^oj 2 — 2as cos ———"t 1 J (to even) 




as” + 1 = (an- 1 )^P 2 fa, 2 - 
6=0 L 

Also ai 2n - 2afy n cos nS + y- n 


0 


(to odd) (5) 


= ( x n - y n cos oi d + 1 sm n8)(x n - y n cos nd - 1 sm nd) 


6 + 2sor 


=Lt sm 


=P (x-ycos 
s = 0 \ 

—P fa; 2 - 2xy cos 6 + — -t j/ 2 ~l 
s=0 L- TO, J 


0 + 2$tt\ 


( 6 ) 

Airy and Adams have given proofs of this theoiem which do not 
involve the use of the symbol t (see Omni Phil Toms , vol xi ) 

A large numbei of interesting tlieoiems may be denved from De 
Moivre’s theorem ancl the factonzations which we have deduced 
fiom it ; we shall notice one of them 

i In equation (6) put y=i, take logarithms, and then differentiate 
each side with respect to x, and we get 
2TO.(afo- 1 -ar 2 *- 1 ) __ 
fis" n - 2 cos oid + a: -2n ~ 

Putaj 2 =~, then we have the expression 


2(x~x~ 3 ) 


oi(a- n - lr n ) 

(a 2 - 1-) {ci- n - 2 a n b n cos oiO + b-") 
foi the sum of the senes 

*=m-l 1 

2 =W-- 

s=0 a? - 2 ab cos 6 + — + b 1 

TO 

We shall now considei what meaning can be assigned to the Complex 

symbol The quantity e is defined as the limit of f 1 + ^ , ties'as 

where to is a positive quantity, and is mci eased indefinitely , then, expon- 
/■ 1 \ nr, / x\ m entials 

foi a leal value of % e x is the limit of ( 1 + - j oi of (1 + — J , 

wheie on=nx, when on is mcieased indefinitely We may define 
e c+i y as the limit of f 1 + when on is mcieased indefinitely 

To deteimme the value of this limit put 1 + — =j cos 0, — = ? sm 8 , 
then is the limit of o m (eos onO + i sm mS), and o m is equal to 

| 1 +— | 2 oi ultimately to + 2 j which has (?‘ foi 

its limiting value Also 9 is aic tan oi — r— m the limit , 

° x+m x+on 

hence on9 is ultimately equal to y, and thus the equation 
e x+ty =e*(cosy+ismy) follows fiom oui definition It may be 
shown at once that e ar+ ‘2 / x s^i+^i = and, if w e suppose 

that a x + ly denotes e (*+ t ») lo S“ we may show that complex expon- 
ents defined thus obey the same laws as leal ones 
When the exponent is entuely lmagmaiy we have, m accoi dance Expon- 
witli the above definition, ential 

e‘D = cos y + 1 sm y and a~‘V=co3(-oj) + i sm( - 1/) = cos y - 1 sm y , values ot 
we thus obtain the exponential values of the sine and cosine— &iue and 
&m y = ^(c‘ 2, - e “ ,y ), cos y = i( + e ~ ‘V) 

If w r e give lmagmaiy oi complex values to the vanablcs m alge- Expan- 
biaical expansions we obtam analogous tiigouometucal tlieoiems , sions ot 
it is, however, neces&aiy to con&idei the convergency of the senes sines 
so obtained in oidei to deteimme within what limits the values of and 
the vanablcs must lie If we expand e ,y and e~‘ y by putting iy cosines 
, xi , of of and then 

and - ioj m the senes 1+J/+ ~~g + , powers 

'iP 

we obtain the senes sm2/=y-jj- + j^--'jy+. , 

o M ,=i-M + A_| + . 

These senes aie convergent for all finite values of y They may 
also be got from the expressions which we have obtained foi the 
cosine and sine of a multiple of an angle m teims of the cosine ancl 
sine of the angle, and would thus he made to lest upon a basis 
independent of the symbol t 
Consider the binomial tlieoiem 

(a+Z>) n =a ,, +TO« n “ 1 6+— -p^ L ^ , ‘“ 2 Zi 2 + . 

+TO(TO-1) 4. +h n 

Putting a = e LS , b=e~ ll> , we obtam 

(2cos0) w =2 cos oi0 + to 2 cos to - 29 + ^ 2 cos to - 46? + 


, to(to- 1) (TO-r + 1) 

Ll_ 


cos(7i- 2?)0 + 


Expan- 
sion of 
powers 
of sines 
and co- 
sines m 
series of 
sines and 
cosines of 
multiple 
arc. 


When to is odd the last term is 2— cos 9, 

| — 1 ) 

and when to is even it is — — 

» 

If we put a = b= ~e~ ld , we obtain the formula 
(-l) 2 (2sm0) n =2cosTO0-2n.cos(TO- 2)9+ n -~ ^2 cos(to - 4)0 - . . 

+(-i r 'Hozll ■+(-i ) g&- 1 ) | flw-n 

when to is even, and 

TO — 1 

(-1) 2 (2 sm 0) w = 2 sin to0 - to 2sm(TO-2)0+^j~^2sin(TO-4)0 . 

( 1} | t(n-l) Sm9 

when to is odd. These fonnulse enable us to expiess any positive 
mtegial power of the sme or cosine m terms of sines oi cosines of 
multiples of the argument There ai e con esponding foimulee when 
to is not a positive mtegei 
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Expan- Considei the nl entity log ( 1 -px ) + log {1-q e ) = log ( 1 -p 4 - q x t- -pqxr) 
sion of Expand tiotli sides, ot tins equation in poweis of <, and equate the 
sines and coefficients of x n , w e then get 

cosines ot , . , „ „ n(n- 3). , . , „ , 

multiple r + 2 n =(2> + ?} a “'#+2f"*M+y 2 --^+ff)“ _, ‘j > '2'+ •• 

ares m r,i{n - , - l)(/i - ? -2) 1S-2/+1). , 

powers of +(-lJ , — '{j) + qf- r p r q r + .. 

sines ami I J— 

cosines of If we write tins senes in the leveise oidei, we have 

" rc ? . +4 .=Wt< +^W' S ( ? «) 4 

- ----- pp—lnf ’(-p) +-.-+(-i) 2 l(2>+?r] 

w hen n is even, and 

? . +s .= 2( -i r[,(H)%)-^w%)' 


«(?» g - 1 2 )(« 3 - 3 j ), 


W 2 + +(-!) 8 ¥/>+?)"] 


when ?i is odd If in these three foimulce we put p=e t5 , q—e~ l9 , 
we obtain the following senes for cos nd ; — 




■ «{ft- 1 -l)(n- ) -2) (ft- 2r4-l), 


(2eos0) ,,_2r 4- (7) 


when ?i is any positive mtegei , 




+ . -tc-i)-^*- 1 cos 
when » is an even positive integer , 


-0— n(/i 2 -l 2 ) 

(-1) * COSft0=ftCOSft0- — 'j~g - cos 3 0+ 


n(ft 2 - l 2 )(n 3 - S 3 ) 


(8) 

s*0- 


+ (-l) 2 2”- 1 eos«0 . (9) 

when u is odd If m the same thiee formulae we put jo=c lB , q = 
~e~ l9 , we obtain the following four formulae — 

( - 1 ) 2 2 cos 7i0 = (2 sm d) n - n(2 sin 8 ) n ~ 2 + sm 8)"-* - 


+(-iy 


■ n{n-r-l) (n-2? -1), 

\j_ 


’(2 sm 8) n -- r + ... (u even) (10) . 


( - 1) 2 2 sm ft0=tlie same series (ft odd) 

-JpM 

LA 


) 2 J 4 


(ii), 
an® 0 
( 12 ), 


4* . + 2 n ~ l sm ”6 (ft even) 

Li Li 

?l-l 

4-(-l) 2 2 U_1 siu K 8 (ft odd) . (13) 

Next consider the identity ■— =—■ - — =- ILzJL 

1 —px 1-qx l-^J r q)x+pqx t 
Expand both sides of this equation m poweis of x, and equate the 
coefficients of a” 1-1 , then we obtain the equation 

P J } i|-=(j>+g)"~ 1 -(>t-2)(y4 g)«- 3 jp g + + g )»-y g a , , 

. , (ft-r-l)(n-? -2) (n-2r~ , „ , 

+ (_1) |7 V+2)”- 2r -V? r + . 

If, as before, we wnte this m the leveise order, we have the senes 

+ sfi£=^=fi(«+*) W 2 ' 5 + . . +{ -i>i- W*] 

w hen ft is even, and 


sin rid~ sm8 | (2 eos8) n ~ l - ( n - 2)(2eosd) 1 


3 (ft - 3)(ft — 4 ) 


+ (-!)’ 


(a-/ - -2) (n- 2/) 

Fj 


(2cos0) n_2r ~ 1 4- 


(2cos0)>''-' 

}(H), 


wheie n is any positive mtegei , 

(-1) 2 smn8=sm8 j hcos 0-- -^ ■ y ^cos' i i$+— — yy — —cob’d - 


+ <-l) 

n- 1 

( - 1) 2 sm ?i0=sm 0 | 1 - 


(2 cos 0)' l_1 | (ft even) 


(15), 
— co& 4 0 - 


(-D 




when n is odd 

If we put p—e l9 t q—e~ LS , we obtain the formulae 


_2 “""t |_i_ 

5-i ■) 

+(-l) 2 (2 cos 0) 71-1 j- (ft odd) (16) 

If we put m the same tlnee fommlaep =e ld , q— -c' l9 ,\ie obtain the 
senes 
n -2 

(-1) 2 smft0=co&0j^siu n_:i 0-(ft-2)sm n -^ + ^— ^^sm n “ 5 0- 

+<-ir + ~] ()l 0Ten) {17) , 

ft-1 

(-1) 2 cos nd= the same senes (ft odd) (18), 

bin ,10= cos 0 j 

... + (-l) 2 (2sm0)' 1 - 1 j-(?!,even) (19), 

cos ,w= cos »{ 1 - + (e!z3^tJi) sul i S . 

+(2sm0) n ~ 1 )-(nodil) (20). 

We have thus obtained formulae foi cos nQ and sm nd both m 
ascending and m descending poweis of cos 6 and sm 8 Yiete ob- 
tained formulae foi chords of multiple aics in powers of chords of 
the simple 01 complementary aics equivalent to the foimulae (13) 
and (19) above These aie contained m his work Thmemata ad 
angulccres scctiones James Bernoulli found foimulae equivalent to 
(12) and (13) {Mem de l’ Academic dcs Sciences, 1702), and tians- 
foimed these series into a foim equivalent to (10) and (11) John 
Bernoulli published m the Acta eruditorum foi 1701, among othei 
formula; already found by Yiete, one equivalent to (17) These 
foimuke have been extended to cases in which n is fiactional, nega- 
tive, oi mational , see a papei by D F, Giegoiy m Caml Math 
Joum, vol if , in which the senes foi cos n8, sm nd m ascending 
poweis of cos 8 and sm 9 aie extended to the case of a ft actional 
value of ft These senes have been considered by Eulei m a 
memoir m the Nova acta, vol ix , by Lagiange ill Ins Oulcul dcs 
fonctions (1806), and by Pomsot in licchcrchcs sui V analyse dcs sec- 
tions angulaues (1825) 

The general definition of Napierian logarithms is that, if Theoiy 
=a {-ib, then x+iy= log {a + ib) N ow w e kn ow that <r c + ^ — c^cos y °f l°g a * 
+ tff®sm y, hence e° cos y=a, & sm y-b, oi e*=(a 2 + & 2 )£, y- utluil& 
aie tan - ±m-jr, where «i is an integer If 6=0, then m must be 
even oi odd accoiding as a is positive oi negative , hence 
log e (a+i6)=log e (a 2 +6 2 )£+i (arc tan - ± 2nir) 

or l°gt {a + d ) = loge (a 2 + 6?)i 4- 1 (aie tan ^ ± 2ft 4- v), 

accoiding as a is positive oi negative Thus the logarithm of any 
complex or real quantity is a multiple-valued function, the differ- 
ence between successive values being 2m , m paiticulai, the most 
general foim of the logarithm of a real positive quantity is obtained 
by adding positive oi negative multiples of 2m to the arithmetical 
logarithm On this subject, see De Moigan’s Trigonometry and 
Double Algebra, chap iv , and a papei by Pi of Cayley m vol n 
olProc London Math Soc 

We may suppose the exponential values of the sme and cosine Hyper- 
extended to the case of complex aiguments , thus we accept bolic 
ei(x+<.y) +6 -i(x+iy) , 6 ifr+iy)„ e -i(x+iy) tri eono- 

~ 2 an< * 2 1 a& ^ le definitions of the metry 

functions cos (x+iy), sin (x 4- iy) respectively. If a) = 0, we have 

e^4-e — y i -i' • - -« 

cosiy and sm iy=-{cV- e~V) The quantities 

eV-c-V 

— 2 — aie called the hyperbolic cosine and sme of y and aio 

written cosh y, smh y , thus cosh y = cos iy, smh y- -t sm ty. The 
functions cosh y, smh y aie connected with the rectangular hypeibola 
in a manner analogous to that m which the cosine and sure aie 


2 
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connected w ltli the cncle We may easily show fiom the definitions 
that 

cos> 2 (® + iy) + sm 2 (®+ ty )= ] , 
cosh 2 y - smh 2 y = 1 } 

eos(® + lij) = cos x cosh y - 1 sm x sinh y, 
sm(a +iy) — sm x cosh y+t cos x smh y, 
cosh(a + /9) = cosh a cosh /3 + smh a smh ft 
smh(a + j9) = smh a cosh |S - cosh a smh j3 
These formulae aie the basis of a complete hyperbolic tngonometiy 
The connexion of these functions with the liypeibola was fiist 
pointed out by Lambert 

If we equate the coefficients of n on both sides of equation (13), 
we 1 sm 3 0 1 3 hin^B 13 5 sm 7 0 

*=®" fl+ 2— r+O — +4-T-S — + - < 21 >> 

8 must lie between the values ± 
wntten m the foim 
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This equation may also be 


lee 3 1 . 3 ar 5 1 3 5 o7 

aie 8 iua J = a ,+2 3+ 2 - i 5+ 2 - T - I? + . 

when x lies between ±1 

By equating the coefficients of ?t 2 on both sides of equation (12) 

<■* 

which may also be written m the foim 

. , 2 x* 2 4 a, 6 2 4 6 a. 8 

(avcsm^rf+g j +,- ? j +3-5-7 7 + • 

when ® is between ±1. Differentiating this equation with legaid 
to a, we get 

aicsin® o , 2 4 . 2 4 6 . 

VI-® 2 a!+ 8 fl? + 8 + 3 5 7® + ’ ’’ 

if we put arc sm a = arc tan?/, this equation becomes 

««ta»-J ? Jl + ! I ^,+|i>( i ^,) , + } (2S) 

This equation was given with two pi oofs by Eulei in the Nova acta 
foi 1793 -j 1 1 a 3 a® a 7 

We have gl®8fTS“*+ S + T + 7 + ' *» 
put iy foi a, the left side then becomes h [log (1 + iy) - log (1 - iy)} 
01 laictanyiww, , . 7 

lienee aictanydbrnr—y-R + A- - "^ + . . . 

The senes is conveigent if y lies between ±1 , if we suppose arc tan y 

lestucted to values between vve have 
4’ 

arc tan w + qr - 

which is Giegory’s senes 6 0 

Yarious series denved fiom (24) have been employed to calculate 
the value of tr At the end 01 the 17th century -tr was calculated 
to 72 places of decimals by Abraham Shaip, by means of the 

senes obtained by putting aictan ?/=— ^ m (24) The cal- 
culation is to be found m Shei win’s Mathematical Tables (1742) 
About the same time Machm employed the senes obtained from 

the equation 4 arc tan ^ - aio t an 2M = i calculate ?r to 100 de- 
cimal places Long afteiwaids Euler employed the senes obtained 

7T 1 1 

fiom - = arc tan- + aictan-, winch, howevei, gives less lapidly con- 
verging senes (Intiod., Anal infill , vol 1 ) Laguy employed the 

foimula arc tan -I== 7 to calculate ?r to 127 places , the result was 
V3 6 

communicated to the Pans Academy 111 1719 Yega calculated ir 
to 140 decimal places by means of the senes obtained fiom the 

equation - = 5 arc tan ^ + 2 are tan ^ The foimula j = aic tan - + 

aie tan 7 + aie tan - was used by Dase to calculate 7 r to 200 decimal 
00 11 

places. Rutbeiford used the equation 7r = 4 aie tan g - arc tan ^ + 


(24), 


We shall now obtain expiesaions for sin x and cos a: as infinite Factonz- 
pioducts of lational factois We have ation of 

x x + ir 0 „ x x+ir ® + 27r ® + 37 r sme and 

sma.— 2 sm ^ sm — s— = 2 “ sm T sm — 7 — sm , - sm — : — , 

2 2 4 4 4 4 ! cosme 

pioceedmg continually m this way with each factoi, we ob tain 

, x x + tt x + 2ir x+n-lr 

since = 2 n-1 sm - sm sm sm , 

n 11 n n 

wheie n is any positive mtegial power of 2 Now 


X + rir 


x + ?t- nr _ 


x + hiir _ 


Hence the above may he wntten 

x( „ir „aA/ n 2 tt „®\ 

sm®=2 sm - ( sm- — sin- - ) ( sm 2 sm 2 - ) 

n\ n nj \ n n; 

( n JCT „®\ X 

sm- sm- - ) cos 

n n J n 

wdieie k—\n - 1 Let x he indefinitely small, then w r e have 

. 2" _1 „tt „ 2?r „lv 

1 = sm- 5 - sm 2 — sin- — . 

n n n n 

hence 


t 2 xjn \ 


sm 2 xjn N 
3111 s Jcirfn J 


If m (23) we put y=^ and y, we have 


} 


7 ( 3 1 <T 3.5 10 J 

+ 56 j 1 + |. T ~+|^( I ~) a + ... j, 

a rapidly convergent senes for v which was fiist given by Hutton 
111 Phil Tram foi 1776 , and afterwaids by Euler m Norn acta for 
1793 Euler gives an equation deduced in the same manner from 
1 3 

the identity 7 r = 20 are tan ^ + 8 arc tan ^ The calculation of ir has 

been earned out to 707 places of decimals , see Proc Roy Soc , xxi 
and xxn $ also Squaring the Circle (vol xxu p 435 sq ). 


x(, sm 2 x n\ /. 

sin«=7isin~ cos -( 1 j-4- ( x r— - 7 - 1 , 

n n\ sm-7r/ ?i / \ siu J 27r/?iy 
AYe may wnte this 

x x ( _ sm -xln\ /. sm 2 xln 

sma!=»sm- cos- 1 r—r- ( 1 u — L -r LB, 

n n\ s m-ir/nj \ sm 2 mr/n J 

wheie R denotes the pioduct 

sm 2 1 ^ sm 2 1 ^ sm 2 — 

J ^ J y sm 2 ^ 

and m is any fixed mtegei independent of n It is necessaiy, when 
w r e make n infinite, to ueteimme the limiting value of the quantity 


1 -- 


R , then, since the limit of - 


sm mirjn 


mirjn 


is unity, we have 


n sin - cos - 


-is— — , and that of 


_Now R is less than unity, since sm ^ is less than sin sin 

^ a | gQ an elementaiy algehi aical pi oposition R is gi eatei 

than 1 - sm 2 ^! cosee 2 m ^ ~* ,7r + . + cosec 2 and cosec 8<£z, if 

v n\ n n J 28 

R is theiefore gi eatei than 

x a; 3 / 1 . 1 J.\ 

4 MJi + 1 1 8 m + 2| a+ ’ * + ^ 5 / > 

01 than 1 + 1 _ 1 +. .+ 1 11, 

4 »i+l m + 1 ??i + 2 i-1 hi 

01 than 1 - ~ Hence R = 1 - ~ , where 6 is some pi oper fi action , 
whence 

When m is indefinitely incieased this becomes 

>m»=*(l-g)(l-^). =“fltl( I + Sr) (25) 

The expiession for cos x m factois may he found 111 a similar manner 

by means of the equation cos x= 2 sm — cos — ~ or may ho 

deduced thus 4 * 


V- 


?!. 2 7T 2 / 


““ Hi-t.) 

v »-w 




-p ( 1 +=^) 

71— -co \ 271 + 17T/ 


(26) 


If we change x mto ix, we have the foimula; for smh a;, cosh® as 
infinite products — 

smh®=aP fl+-w-o\ cosh®=P fl+ _ ■..1 ^ — \ 
n=Q \ ?^-7^V , n=Q \ 2ti + 1| 2 7tV 

In the formula foi sm® as an infinite pioduct put ® = 2> we then 

get 1 o n ^ * g — " > ' we stop aitei 2n factois 111 the numei- 
2 2.2*4 4 o. • 

ator and denominator, we obtain the approximate equation 
, ?rl 2 3 2 5 2 . . (2?i- l ) 2 70 , 

1 — 2 2 2 .4 2 6 2 . . (2?i ) 2 -( 2n + 1 ) 
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[analytical 


or ~ ^ ‘ l7r> " ft '* iere 51 is a * ar ° e mtegel ex ' 

piession was obtained m a quite different manner by Wallis {A nth 
uietua uifimtoi uni, \ol 1 oi‘ Opp ) 

Series for W e ha\ e f t + » ipf 1 + 

cot, msec, sin (a - r ?/) _ \ nir J 

tan, and *~sin 


V 1 + s) 


01 cos y + sm y cot x 

Equating the coefficients of the fiist power of y on both sides we 
obtain the senea 

cot®=- + — - — b — - — + 4 -5- + • (27) 

x ®+7r x-ir ®+2ir &-2ir 

From this we maj deduce a corresponding senes foi cosec a, fox, since 
cosec x = cot ^ - cot x, w c obtain 

(28) 


X ® + t 


T + a + 27r‘ r T- 2v x+Str c-3ir~ r 


1 


^tanCf+l)- 


(30) 


By lesohmg c —dA H) mto factors we should obtain m a similar 
manner the senes 

tlW = t^2x ~ ^+H + Ibr^2® ~ Sir +2® + £br-2e “ 5r+2v + 
and thence /rr „ N 2 2 2 

= tt - 2® + ir + 2® “ Zir~2x 

2 

~39r+2® 

These four formulae may also be derived from the product formulae 
for sin x and cos as by taking loganthms and then diffeientiatmg 

Glaisher has proved them by resolving the expressions for 

and as products into partial fractions (see Quart. Jour a 

Math , vol xvu ) The series for cot a: may also he obtained by a 
continued use of the equation cot®= ~^cot|+ cot™-^ (see a paper 

by Dr Schroter m Schlomilch’s Zextsehnft, vol xiu ) 

Senes for Various series for ir may be denved from the series (27), (28), (29), 
ir denved (30), and from the senes obtained by differentiating them one or more 
from times For example, in the formula (27) and (28), by putting 

senes for 

cot and n e 

cosec ir / j 1 , 1 1 , 1 


7 T=lltan -i 1 r-r — — : - x rr; — -r . 

n L %-l «+l 2/1-1 2n + l 

v J. , 1 1 1,1 

T-wsm ”2/i-l"^2n+l*’ 

if we put ?! =3, these become 

By differentiating (27) we get 


®~ (®+t) 3 (®-9r)- (x-i 2ir) 2 (x~2t)~ ’ 

put ®=~, and we get ir 2 =9 jl + ~ +^ 2 +j~2+ • 

These series, among others, were given by Glaishei ( Quart Journ 
Math , vol xu ) 

Sums of We have smh irx—irxp(l+~?\, cosh ttx=p(\+ ==?L=~ \ , if 
certain \ f>> J \ 2?i + 1| 3 / 

senes we differentiate these formulae after taking logauthms, we obtam 
the senes 

2® COth ** ~ VTx* + • ’ 

S t “ hM =I«T? + P?l? + PT? + ' 

These senes were given by Kummer (in Orelle's Joum , vol xvu ) 


The sum of the more general series - 


12 w + jgSn + 2 2n + §2n 4- /^n 

+ , has been found by Glaisher (Proa Zond Math Soc , vol vn ) 

Certain If m the senes (12) and (13) we put n—2x, 0=3, we get 
senes for ° 

sme and 
cosine 


7ra?_ 1 a 2 , ar(® 2 ~l 2 ) x%x?-l s ){x 2 ~2 i ) 

s T =*i~| +— g + 


^ V§{®-* 


-1) , ®(® 2 — 1 2 )(£B® — 2 
+ ^ 


These senes weiegiven by Schellbat.li (in Cj die's Jom >i , vol xlvm ) 

If m the same senes (12), (13) we put 0=|, n= we get 

4® 3 4® 3 (4® 2 — 2 3 7r 2 ) 4x-(4z° - 2 ~tt-)(4x 2 ~ i 2 ir") 

cos t = 1 “r2^ + TUTt 1 12 3 4 5 6, r 6 + 5 

2 / 2i(4ar - ir") 2a(4ar - 7r 3 )(4gi 2 - 3V 2 ) 
sinx=~~ 2T2~3ld + 1 2 sTk 5 

"We have of course assumed the legitimacy of the substitutions 
made These last series have been discussed by M David (Pull 
Soc Math de Fiance, vol xi ) and Glaishei {Mess of Math , vol in ) 

If TJ m denotes the sum of the series ^ + 4 1 + ^+ • > Fm that Sums of 

1 z d ^ ^ powers 

of the series Ar+4; + • , and JV m that of the senes - 5- of le “- 

l m 3“ 5”‘ 1“ 6 m procals 

4 _ jL 4. 5 -ne obtain by taking logarithms 111 the foimuLe 

(25) and (26) bers 

log (a? cosee *)= +|^ b 0) + , 

log (sec a)= v) ~ + l V ^y + l ^(f) S + > 

and differentiating these senes we get 

(si), 

Itan*=^2%!+^2<j!S+f?2W+ , (82) 

In (31) x must lie between ±v and m (32) between ±\ir 'Wnte 
equation (30) m the foim 


c a;=2( -l) n - 


(2?t+ 1)7T 

(2i?l |) 2 -» 2 


and expand each term of this senes in poweis of a 2 , then we get 

2 "-W x , , 2 *W t i* , /0QN 

sec ai = — — + -~g- - - + ■ — £j- - + • (33), 

whereas must lie between By comparing the senes (31), (32), 

(33) with the expansions of cot x, tan as, sec x obtained otherwise, 
we can calculate the values of Us, U± Vs, and JV lt TF S 
When U n has been found, V n may bo obtained from the foimula 
2«r„ = (2»-l )U n 

For Loid Brounlcer’s series of ir, see Squaring the Circle (vol Con- 
xxu p 435) It can he got at once by putting a= 1, 6 = 3, turned 

c=5 . mEulei’stheoiem =--i+i- = JL ~ . _ -A — ^ tor ‘ 3 

a b c «+&-«+ c-6+ for 7r 

Sylvester gave {Phil Mag , 1869) the continued fraction 
5-1 ._i,L2 2_3 3^4 
2 1 + 1 + 1 + 1 + ’ 

which is equivalent to Wallis’s foimula for t This fraction was 
originally given by Euler {Comm Acad Peti opol , vol. xi ) , it 
is also given by Stern (m Orelle’s Joum., vol x ) 

It may be shown by means of a transfoimation of the senes for Con- 

cos « and that tan a:= £ . . This may he also Actions 

easily shown as follows Let y = cos \jx>, and let y', y" denote 
tlie differential coefficients of y with regard to x, then by for min g Ai f 
these we can show that ixy"+2y'+y~Q, and thence by Leibnitz’s +, * C " 
theoiem we have x on& 

4^71+2) + (4^ + 2)if n + l ) 4. y( n ) =, 0. 

Theiefore -2(2 ti + 1) --t— r-4r 

V y/y 7/( u +D v ' y{n+X)jy{%+2 ) 3 

hence - 2 Va cot Va = - 2 - — ^ ^ — 

— D - — 10 — —14 — 

Replacing Va by a we have tan a=~ ~ * 

1 — 3 - a — 

Eulei gave the continued fraction 

. „ 7i tana {n 2 - 1) tan 2 a (71 2 - 4) tan 2 a (71 2 - 9) tan 2 ® 

tan 7i® j— g- gr ^ , 

this was published m Mem de VAcad, de St Peteisb , vol vi 
Glaishei has remarked {Mess of Math , vol. iv ) that this may be 
denved by forming the differential equation 

(1 - x a )y( m + 2 ) - ( 2 tti + l)®i/ m+1 ) + (71 2 - m 2 )2/( m ) = 0, 
where 7/=cos (71 arc cos x), then replacing x by cos x, and proceeding 
as m the foimer case If we put n =0, this becomes 
_ tana tan 8 ® 4 tan 2 ® 9 tan 8 ® 

®“1+ 3+ 5+ ~T+~ ” 

whence we have 

aTO . _ * ® s 4® 8 9® 8 7i 2 ® 2 

1+ 3+ 5+ 7+ 291 + 1 + 

It is possible to make the investigation of the properties of the 
simple circular fun etions rest on a pui ely .analytical basis The sme 
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T R I — T R I 


dy 

VlV 


-, then 


of x w oulcl be defined as a function such that, if x= [ J — 

. J 

y=smx, the quantity ~ would be defined to be the complete mtcgi al 
J ^==_ Ve should then have ^ - x— J Now change 

the vanable m the integral to s, ulieie we then have 

-%= f and z must he defined as the cosine of x. and is 

2 J 0 V 1-4 

thus equal to sm -a^, satisfying the equation sin 2 a:4-cos 2 7^=l 
Next consider the diffeiential equation 

V^=, + -T^=r=0 
Vl -y- Vl-r 

This is equivalent to 

d(y\/l -i?+s Vl - y-) = 0 ; 

lienee the mtegial is 

yVl — sd+ s,Vl -y 2 ~a constant 
The constant will be equal to the value u of y when a=0 , 
whence y\/l—z- + z\/l ~y'=zu 


The mtegial may also he obtained m the fonn 
yz- Vl - ~ps/l - z 2 — Vl - u l 



cos y = cos a cos /? - sm a. sm 

the addition tlieoiems By means of the addition theoiems and 
the values sm ^ = 3, cos = 0 w e can pi ove that sill = cos a, 

cos (f + »)* -»m«, and thence hy anothei use of the addition 

theoiems that sm (ir+x) = - an* cos (V + x) = - eos a, fiom w Inch 
the periodicity of the functions sm x, cos x follows 


¥e have also 




whence log e (Vl -y 2 + ly) + log„ (Vl - c J -f ts)=a constant 
Then efoi e (■ Vl - y 2 + iy)( VIVs 2 + «s) = VbV + m, 

since w=y when , whence we have the equation 

(cos a + 1 sm a)(cos |3 + l sm |S) = cos (a 4- /3) + 1 sm (a + p), 
fiom which De Moivie’s theoi ern follows (B W H) 


TRILOBITES See Crustacea, vol vi p 659 sq 

TRIN COM ALEE, a town and naval station in the 
island of Ceylon, is situated on the north-east coast — 
which is hold, locky, and picturesquely wooded — hy road 
113 miles nortli-north-east of Kandy, m 8° 33' 30" 1ST lat 
and 81° 13' 10" E long It is built on the north side of 
the Bay of Trmcomalee, on the neck of a hold peninsula 
separating the inner from the outer harbour There is a 
lighthouse on the extremity of Foul Point at the southern 
side of the hay, and anothei on the summit of Round 
Island The inner haibour is landlocked, with a safe 
anchorage and deep watei close to the principal wharves , 
the outei harbour has an area of about 4 square miles, 
with a depth of about 70 fathoms There is an admiralty 
dockyard, and the town is the pnncipal naval station in 
the Indian seas The breadth of the streets and esplan- 
ades somewhat atones for the mean appearance of the 
houses, but the town generally has a gloomy and im- 
poverished aspect Pearl oysters are found m the lagoon 
of Tambalagam to the west of the bay. The Government 
buildings include the barracks, the public offices and re- 
sidences of the civil and naval authorities, and the official 
house of the officer commandmg-m-chief in. the Indian seas 
There is an hospital and outdoor dispensary, and also a 
fnend-m-need society The population of Trmcomalee m 
1881 was 10,180 

The town was one of the eailiest settlements of the Malabar race 
in Ceylon, who at a very eaily period elected on a height at the 
extiemity of the peninsula, now crowned by Foit Frederick, a temple 
dedicated to Konatha, or Konasu, named the “ temple of a thousand 
columns ” The building was deseciated and destioyed m 1622, 
when the town was taken hy the Poituguese, who made use of the 
materials foi the erection of the foit The town was successively 
held by the Dutch (1639), the French (1673), the Dutch (1674), 
the French (1782), and the Dutch (1783) Aftei a siege of thiee 
weeks it surrendered to the Bntish fleet m 1795, and with othei 
Dutch possessions m Ceylon was foimally ceded to Gieat Butam 
by the tieaty of Amiens m 1801 Its foitifications have lately 
been strengthened. 

TRINIDAD, a West Indian island, lying north-east of 
Venezuela, between 10° 3' and 10° 50' N lat and 61° 39' 
and 62° W long , being the most southern of the chain of 
islands separating the Atlantic from the Caribbean Sea, 
Its area is 1754 square mil§s, or nearly 1,123,000 acres 
In shape the island is almost rectangular, but from its 
north-west and south-west corners project two long horns 
towards Venezuela, enclosing the Gulf of Pana The 
north-west horn terminates m several islands, in one of 
the channels between which (the Boca Grande) lies the 
small Bntish island of Patos. The general aspect of Trim- 
dad is level. But three parallel ranges, varying from 600 
to 3100 feet in height and clothed with forests, run from 


east to west The plains ai e watered by numei ous strea ms , 
and the mountains axe deeply furrowed by mnumeiable 
ravines The rivers falling into the gulf are somewhat ob- 
structed by shallow's, especially the Carom and the Couva. 
Geologically, as well as botamcally and zoologically, Trini- 
dad differs little from the adjacent mainland, with which 
at one time it probably was connected The soil, which is 



fertile, consists of clay, loam, and alluvial deposits The 
Moriche palm and mountain cabbage, as well as the cedar 
and the balata, are prominent objects Poisonous and 
medicinal plants grow everywhere, and the woods contain 
an inexhaustible supply of timber. There are two mineral 
springs The most curious natural feature of the island 
is the pitch lake 1 m La Brea, 90 acres m extent, which 
furnishes an important export The climate is healthy, 
the mean temperature being in January 76° Fahr. and m 
September 79° ; it occasionally reaches 90° 

The population, which numbered 109,638 in 1871, was icturned 
m 1881 at 153,128 (83,716 males and 69,412 females), and m 1885 
at 171,914 Of these about 100,000 are natives of the island, prin- 
cipally of African race, 50,000 are coolies introduced from India 
(an mdustnous and prosperous element of the population), while 
the remamdei includes the English and other European settleis 
About 2000 coolies are intiodueed annually Many French families 
from other parts of the West Indies settled m Tumdad many years 
ago, and tiaces of this and of the Spanish occupation aie obvious 
m laws, municipal airangements, language, and population The 
two pnncipal towns are Port of Spam and San Fernando The 
former (34, 000 inhabitants), the capital of the island, is Tbuj.lt on a 
gently inclined plain near the north-east angle of the Gulf of Pana, 
1 This is vmdly described by Charles Kingsley m At Last 
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anti is a fine ami safe port In the town there are two eathedials 
(the Roman Catholic and the Anglican), and outside it a botanical 
garden San Fernando, about §0 miles soutliwaid, with a popula- 
tion of 7000, is an important shipping place 

Of the total area about 300, OQU acres aie cultivated lne 
pnnupal productions of the island aie sugar and cocoa, coffee 
is also bu railing impoitant Tnnid id has suffered much from the 
f lfcct of foieign state bounties, especially the e\poit premiums or 
Gennanv and Fiance The sugar pioduction m 1871 was 53,000 
tons, in 1SS1 44,o00 tons, and m 18S5 64,000 tons The prin- 
cipal exnoits m 1835 were— sugar, 64,IJU0 tons (value £684, 67o) , 
ami 72 5 7 5 galls (£7878 j , molasses, 2,416,761 galls (£4o,83o) , 

, oroa, 1 4, 904, S 40 lbs (£421,974), coffee, 20,270 lbs , asphalt, 
23,505 tons raw and 6731 tons boiled , cocoa-nuts, 9,645, /00, 
bitters (Angostura and otheia) and liquois, 32,240 galls , the total 
value was “£-2,246,664, including £707,421 specie and bullion 
The unpoits m 1885 (including bullion and specie) weie £2,241,478 
Among the principal items are cottons, linens, w oollens, and textiles 
generally (largely from the United Kingdom), £235,895 , fish, floui, 
and pimisions (pnncipallv from the United States), £270,000, 
lumber (from Canada}, £43,075 , rice (half from India), £113,940 , 
hardware and machinery (principally from the United Kingdom), 
£116,894 , gold (principally from Venezuela m transit), £651,398 
The sailing vessels enteung Trmnlad poits in 1885 liad a burden of 
150,219 tons, the steameis a burden of 385,950 tons The total 
public revenue m 1885 was £429,307, of which £240,444 was for 
customs and excise The total expenditure "was £443,920 Theie 
are 145 public schools, of which 61 are Government and 61 assisted, 
with a total attendance of 13,282 scholars The pimcipal towns 
are connected by railway lines 

Tnnulad w r as discovered by Col u tabus on 31st July 1496 It 
lemamed in Spanish possession (although its pimcipal town, San 
Jose de Ora&a, was burnt by Sn "Walter Raleigh m 1595) until 
1797, when a British expedition fiom Martinique caused its capitu- 
lation, and it was finally ceded to Great Britain m 1802 by the 
treaty of Amiens Its real starting-point as a productive countiy 
was m 1781, when the Madrid Government began to attract foreign 
immigrants Tnmdad is still strictly a crown colony of Great 
Britain. The legislative council includes the governor as piesident, 
and six official anil eight unofficial members, all appointed by the 
crown During the labour crisis caused by emancipation and the 
subsequent equalization of the British duties on free and slave- 
grown sugar, the colony was greatly assisted by the skilful ad- 
ministration of Lord Hams, governor from 1846 to 1851 

See De Yerteuil, Trinidad, Colonial Office List , Guppy, Trinidad Almanac, 
anil tim eminent tieoloffitttl Smiey 

TRINITARIANS (Or do Sundae Trinitcitis et Captor uni), 
a religious order instituted about the year 1197 by Inno- 
cent III., at the instance of John de Matha (1160-1213) 
and Felix de Yalois (ob 1212), for the ransom of captives 
among the Moors and Saracens The rule was the Augi 
tmian, the dress white with a red and blue cross. De 
Matha was the first general and De Yalois the first abbot 
of the mother house at Cerffroid near Meaux, where the 
idea of the institution had originated m a miraculous ap- 
parition By 1200 as many as 200 Christians had been 
redeemed out of slavery in Morocco by the order, which 
accordingly spread rapidly not only in France hut also in 
Italy and Spam Further favoured by Honorms III and 
Clement IY, the Trinitarians spread into Portugal, the 
United Kingdom, Bohemia, Saxony, Poland, and Hungary, 
and even mto America. In the 18th century they had 
la all about 300 houses, but the order is now almost 
extinct About the middle of the 17th century it was 
stated that m France the “ redemptions 55 up to that time 
had numbered 246, the number of prisoners bought off 
being 30,720, for Castile and Leon the corresponding 
figures were 362 and 11,809 The order is sometimes 
spoken of as the 11 ordo asmorum ” from the circumstance 
that originally its members were not permitted to use 
any other beast of burden In France they were (known 
as Mathurms from the chapel of St Mathunn or Mathehn 
in Pans, which belonged to them 

TRINITY HOUSE, ConpoKAirorr of An association 
'of English mariners, which originally had its head-quarters 
at Deptford in Kent In its first charter, received from 
Henry VIII m 1514, it was described as the “guild or 
fraternity of the most glorious and undividable Trinity of j 
St Clement/’ the court being made to consist of master, 


waidens, and assistants, numbering thirteen m all and 
elected annually by the brethren Deptford having been 
made a royal dockyard by Hemy VIII , and being the 
station wheie outgoing ships were supplied with pilots, 
the corporation rapidly developed its influence and useful- 
ness By Henry YIII it was entrusted w ith the direction 
of the new naval dockyaid From Elizabeth, who con- 
feired on it a giant of arms m 1573, it received authority 
to erect beacons and other maiks for the guidance of navi- 
gators along the coasts of England It was also recog- 
nized as the authority m the construction of vessels for the 
royal navy In 1 604 a select class was constituted called 
eldei brethien, the othei membeis being called younger 
brethren By the charter of 1609 the sole management 
of affairs was confened on the elder brethren, the younger 
brethren, however, having a vote in the election of master 
and waidens The practical duties of the fiateimty aie 
dischaiged by the acting elder brethren, who have all had 
experience m naval affairs , but as a mark of honour 
persons of rank and eminence are admitted as elder 
brethien and now foim a large proportion of the mem- 
bers In 1647 the coipoiation was dissolved by parlia- 
ment, but it was leconstiucted m 1660, and the chartei 
was renewed by James II m 1685 A new hall and 
almshouses were erected at Deptford m 1765, but for 
some time the offices of the corporation had been trans- 
ferred to London, and in 1798 their headquarters were 
removed to Trinity House, Tower Hill, built from the 
designs of Wyatt By an Act of 1836 they leceived 
powers to puiehase from the crown, as well as from 
private proprietors, all interests in coast lights Foi 
the maintenance of lights, buoys, &c , they had power to 
raise money by tolls, the surplus being devoted to the 
relief of old and indigent mariners or their near lelatives 
In 1853 the control of the funds collected by the corpora- 
tion was transferred to the Board of Trade, and the money 
over which the brethren were allowed independent conti ol 
was ultimately reduced to the private income derived from 
funded and tiust property Their practical duties in the 
erection of lighthouses, buoys, and beacons lemam as im- 
portant as ever, the number of persons employed in their 
seivice being over 800 They also examine navigating 
lieutenants m the royal navy, and act as nautical advisers 
in the High Court of Admiralty 

TRINITY SUNDAY, which immediately follows Whit- 
sunday, was in the older liturgies regarded merely as the 
“Octave” of Pentecost The habit of keeping it as a 
distinct festival seems to have sprung np about the 11th 
century According to Gervase of Canterbury, it was 
Thomas Becket who introduced it mto England m 1162 
The universal observance of it was established by Pope 
John XXII in 1334 

TRIPOLI, a North African state, bounded by the Medi- Plate V. 
terranean on the north, by the desert of Barca (or Libyan 
Desert), which separates it from Egypt, on the east, by 
the Sahara and Fezzan on the south-east, south, and south- 
west, and by Tunis on the north-west The country is 
made up of a strip of fertile soil adjacent to the sea, 
with vast sandy plains and parallel chains of rocky moun- 
tains, which finally j om the Atlas range neai Kan w/m m 
T urn s. It is naturally divided into five parts, viz , — Tripoli 
proper, to the north-east of which is the plateau of Barca 
and Jebel al-Akhdar, to the south the oasis of Fezzan, to 
the south-east that of Aujala, and to the south-west that 
of Ghaddmes 1 It is very badly watered the rivers are 

1 Concerning the last-named districts full information can he found m 
Sahara und Sudan (Berlin, 1879-81) by Dr Naclitiga.1, who continued 
the explorations of southern Tripoli commenced by Barth and Rohlfs. 

Consult also Narrative of Travels and Discoveries in Northern and 
Central Africa, hy Denham, Clapperton, and Oudney, London, 1826 
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small and the desert wells and watering places are often 
dry As legards the coast, it is extremely difficult to fix 
the exact border between Egypt and Tnpoh The sea- 
boaid of the Libyan Desert is so little known to Europeans 
that the spacious harbours of Tebruk (Tabraca and Tabarka) 
and Bomba (Bombsea) have almost escaped notice The 
land bordering the sea to the west of Gape BAs al-Tm does 
not partake of the steule character of the wastes of Barca 
The district of Jebel al-Akhdar (“the Green Mountain”), 
which intervenes between BAs al-Tin and Benghazi, abounds 
in wood, water, and other resources, but its ports aie 
scaicely woithyof the name, except Derna (Darius), wheie 
vessels from Alexandna call to embark honey, wool, and 
wax Eiom MeisA Suza (Apollonia, later Sozusa), now a 
mere boat cove, but once a powerful city of Cyrenaica, to 
Benghazi the coast abounds m extensive mins Benghazi 
itself, on the Bay of Sidra (Syrtis Major), is an insignificant 
fortified town trading m cattle and other pioduce The 
principal products of the country are corn, barley, olives, 
saffion, figs, and dates, — these last being perhaps the finest 
m the whole of Noith Africa Fruit also is abundant in cer- 
tain parts, and so are many kinds of vegetables The horses 
and mules, though small, are capable of much haid work 
The native tissues and potteiy aie almost as good as those 
of Tunis Gieat quantities of castor oil come from Tad- 
juia In consequence of recent events m Tunis, Tripoli 
lias become the last suivivmg centre of the caravan tiade 
to Noitliern Afuca It is at least 250 miles nearer the 
great maits of the intenor than either Tunis or Algieis 
A large propoition of the commerce of Tripoli is m the 
hands of British mei chants or dealers in British goods, who 
send cloth, cutlery, and cotton fabrics southwards and re- 
ceive m leturn esparto glass, lvoiy, and ostrich feathers 
The snocco blows with great force at times dm mg the 
autumn, and the heat is as a rule much greatei than m 
Tunis The climate is very variable ; cold nights often 
succeed warm days, stonns aie of fiequent occurrence, 
and lam is at times wanting for many months In addi- 
tion to the capital Tripoli (see below), called TarAbulus 
al-Ghaib to distinguish it fiom the town of the same 
name m Syria, the only important places are Murzuk and 
GhadAmes m the interior and BenghAzi (Berenice) on the 
coast The population of the country consists of Moors, 
Aiabs, Kabyles, Kuluglis (descendants of Turkish fathers 
and Moorish mothers), Turks, Jews, Europeans, and 
Negroes Nothing like a census has ever been attempted, 
and the number of inhabitants is ptuely a matter of con- 
jecture In the interior the population is very scattered, 
and it is not probable that the total exceeds from 800,000 
to a million. The Europeans (2500 or 3000) on the coast 
aie nearly all Maltese There is a Jewish colony of about 
4000 m the capital, and the tiade is almost entnely m 
tlicir hands and m those of the Maltese 1 

Since 1835 Tnpoli lias lost the semi-independent eliaiacter of a 
lGgcney which, it founexly enjoyed m common with Tunis, and has 
become a vilayet oi outlying piovmce of the Tuikisli empire hoi 
admimstiative purposes it is divided into five distnets, which 
aie again subdivided into twenty-five cantons, the foimei being 
governed by motasarnfs and the latter by cannacams Each vill- 
age has its sheikh, who is assisted by a sort of municipal council 
Since the invasion of Tunis by the French, the Tuikish garrison 
of Tripoli lias been considerably remfoieed, and many new fortifi- 
cations are paitially erected on the coast The chief judge or cadi. 
is nominated by the Poite, the muftis aie subject to his authoiity 
Tlieie are also a criminal couit and a commercial tubunal The 
taxes are collected by a receiver -geneial, also nominated from 
Constantinople, and they press veiy heavily on all classes of the 

1 The best known English work on Tripoli is F W and H W 

Beechey’s Proceedings of the Expedition to Explore the Northern Coast 
of Africa from Tripoli Eastwards , London, 1828 Admiral W H. 
Smyth’s Meditenanean, London, 1854, contains a description of the 
coast See also Rac, Country of the Moors, London, 1877, and Broad- 
ley, Tunis Past and Present , London and Edinburgh, 1882, 
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inhabitants The pimcipal soiuees of levenue aie the usual Mo- 
hammedan taxes The constant succession of Tuikish goiemois, 
each o± whom m variably folio vs a different policy tioni that of his 
piedecessoi, has been fatal to the matenal piogiess of the country 
Theie aie few elementary schools m the capital, and mstiuctiou 
m tlie interim is entnely limited to the Ivoian 

History — After falling successively into the hands of the Phoe- 
nicians, Romans (a fom -sided tuumphal arch, eieited in lionoiu 
of Auielius Antoninus and Auielius Pius, still stands neai the 
Manna gate). Vandals, and Greeks, Tnpoli was finally conqueied 
by the Aiabs twelve centimes ago, and has lemamed a Moslem 
state ever since In 1510 Feidmand the Catholic of Spam took 
it, and thnteen yeais later it was given to the Kniglits oi St John, 
who weie expelled m 1553 by the Tiulush coisaiis Diagut and Small 
Diagut, who afteiwaids fell m Malta, lies buried in a much vener- 
ated Lubba close to one of the mosques Aftei his decease the con- 
nexion between Tripoli and Constantinople seems to have been 
considerably weakened But the Tupolitan pnates soon became tlie 
tenoi and scouige of the Meditenanean , half the states of Em ope 
seem at some time oi other to have sent then fleets to bombaid the 
capital In 1714, when Ilosain ibn 'All founded tlie piesent line 
of the beys of Tunis, 2 Ahmed Paslia Cai amanh achieved independ- 
ence, and his descendants governed Tnpoli until 1835 In that 
yeai the Tuiks took advantage of a civil war to leasseit then 
authoiity, and since that date Tnpoli has been governed by lepie 
sentatives of tlie sultan 

The Jcliouan (ihhioan) oi semi-religious semi-political fiateimties 
•winch exeicise such considerable influence in Tunis, Algeria, and 
Moioceo are peihaps still more poweiful m Tnpoli The most 
remaikable is that of the Semisiya, tlie centie of whose authoiity 
is Jaghbub or Jeiabub, north-west ot tlie oasis of Suva The 
sectanes of Semisiya aie found m all parts of North Afnca, hut 
exist iu unusual force m Tnpoli, and particularly m Ghadames 
and Miuzuk A ceitain halo of lomance suxiounds the lustoiy 
of this poweiful sect, but its chief has, up to the present tune 
(1887), not played any conspicuous pait m the affans ot the Soudan 
or in those of the Noith Afncan littoial Mohammed el-Semisi 
came ongixially in 1830 fiom Mostaglianem m Algena He acquned 
a high leputation for sanctity at Fez in Moiocco Aftei a visit to 
Mecca and the holy places he staited a uniiya oi convent college 
at Alexandria, hut, being excommunicated by the sheikh al-Islam 
at Cano, he fled acioss the Libyan Deseit to the Jebel al-Akluhir 
near Benghazi He afteiwaids removed to Jaghbub, which ha* 
nevei been visited by any European tiavellei Hele he established 
his zdwiya in the midst of palm-gioves and soon gatheied neaily 
a thousand followeis His austere doctmies aie leceived with 
enthusiasm m the Moslem states of Northern and Cential Afnca 
He established some one bundled sanctuanes m eveiy consideiable 
place between Moiocco and Mecca, and appointed mukaddemni oi 
lieutenants m neaily every pait of Islam Senusi the eldei died 
m 1860 and was succeeded by Ins son, who boie the title of Al- 
Malich Undei Ins mle the prospeuty of tlie zdwiya at Jeiabub is 
said to have greatly increased Pilgrims to Mecca fiom Noitli 
Afnca, as well as those coming fiom Bornou and tlie Sail ai an pio- 
vmces, flock there to seek his blessing He not only receives cai avans 
of lvoiy and ostrich featlieis from the cliffeient sultans of the m- 
tenor, but caigoes of aims and ammunition often anive foi him at 
the almost unknown liaiboius of the coast Rolilfs, Nachtigal, and 
Duveyner found then passage baned by Senusian agents It was 
confidently expected Senusi would make some demonstration at the 
beginning of the 14th centuiy of the Hijia (November 1882) His 
followers were, how r evex, doomed to disappointment Most of tlie 
Tripolitan sheikhs are affiliated to the Semisiya confraternity 

Fiom an archseological point of view Tnpoli possesses an intei est 
equal to, if not greatei than, that which attaches to Tunis On 
this subject the fullest mfoimation is afforded by tlie book of the 
Beecheys, and m a less degiee by that of Mi Rae The former is 
lllustiated by numeious plans and engravings and still affords the 
safest guide to the antiquities of Tripoli (A M B ) 

TRIPOLI, the capital of the above country, is situated 
m 32° 53' 40" N lat and 13° IT 32" E long, on a pro- 
montory stretching out into the Mediterranean and forming 
a small bay. Its crenellated enceinte wall has the form of 
an irregular pentagon A line of small half-rumed forts 
is, supposed to protect one side of the harbour, and the 
castle of the governor the other The desert almost touches 
the western side of the city, while on the east is the ver- 
dant oasis of Meshiga, where are still to be seen the tombs 
of the Caramanlian sultanas and the twelve-domed mar- 
about of Sy Hamonda. In the town itself there are seven 

2 The Letters (London, 1819) of Richard Tully, who was consul at 
Tripoli from 1783 to 1793, throw a strange and vivid light on Tri 
politan life during the 18th century 
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principal mooques ax of tliern possessing lofty minarets 
in tlie Turkish style The stieeta are narrow, dirty and 
unpaved , there is no European quarter properly so called 
Tripoli is still a typical Jloorisli city Its population mum- 
beis about 20,000 , f 

TRIPOLI ( Tat dbulus), a town of Syria, capital ot 
Liwa, on the river Kadhka or Abu ‘All, m 34° 26' Is lat 
and 35° 50' E long: u> situated m a fertile mautime plain 
covered with orchards and dominated by a castle ovei- 
lianging a goige of the river, some parts of -which are, 
perhaps the work of the crusaders The port (Al-Mma) 
U about two miles distant, on a small peninsula The 
population is estimated at 17,000, with the port at 24,000 
or a little more Nearly half of these are Christians, the 
ilaromtes preponderating There is a con. sidei able exxioi t 
of silk cocoons and a native silk manufactuie , the sponge 
fishery is a large industry , tobacco is exported , and soap 
is made from the olive oil of the district There aie 
eighteen churches, and several monasteries, nunneries, and 
large khkns. 

The ancient Phoenician city which v.e knon only by its Greek 
name of Trmolis vas the seat m Peisian tunes of the fcUeia.1 
council of Snlon, Tyre, and Aiiadus, each of which citira bacl its 
sepal ate quartei m the '‘tuple town" (see vol xvul p 809) In 
the second and first centuries a o it struck corns, on. wlueli it is 
designated a “holy and autonomous” city These aie succeeded 
by imperial coins, laugmg fioni 32 b c to 221 A d About 4 o 0, 
and arrani m 550, it was destroyed by earthquake The Aiabs 
took it in 638 after a prolonged siege, the inhabitants within awing 
bv sea It appeals from Beladhori (p 127) that at this time the 
city still consisted of three fortified places Mo ajija recruited 
the population by a colony of Jews and gave it fortihcatiows and a 
garrison against the naval attacks of the Greeks, who, notwith- 
standing xetook it for a brief space in. the time of Abdahnahk 
(BeLidlT, ut sup ) It was again taken by the Greeks in the wai of 
966-69 ami was besieged by Basil II m 995, after which date it 
was held by a garti&on in the pay of the Fatimite caliphs of 
JErtrpt who ti eated the city with favour and maintained in it a 
bailing fleet At tins time, according to the description of IS asm 
Khosrau (ed tic liefer, p 40 sqq ), who visited it in 10-17, it lay on 
the peninsula of Al-Mina, bathed on thiee sides by the sea, and 
had about 20,000 inhabitants and impoitant industries of sugai 
and papei -making Of the great sea-walls and towers theie aie 
still imposing remains From this date till it was taken by the 
Citisaders, aftei a fir e years’ siege, m 1109, the ruling family was 
that of 'Ammai, who founded a hhiaiy of over 100,000 volumes 
Under the cmsadeis Tiipoli continued to flouush, expoited glass 
to Venice, and had 4000 looms (Quatrenieie, Mist des Sultans 
Jfaintouls, n 103) In 1239 it was taken and destioyed by the 
sultan Kalann of Egypt, and a new city was begun on the piesent 
site, winch lapidly rose to nnpoitance (Ibn Batdta, i 137) Its 
medieval pi ospenty has obliteiated most lehcs of lemotei antiqmty 

See Renan, ilUsaioa de Phcmcu, p 129 sq<i 

TRIPOLITZA, officially Trifolis, a town of Gieece, 
capital of the nomarchy of Arcadia, is situated in a plain 
3000 feet above sea-level, 23 miles south-west of Argos 
The name has reference to the three ancient cities of Man- 
tinea, Pallantium, and Tegea, of which Tnpolitza is the 
modern representative Before the war of independence it 
was the capital of the Korea and the seat of a pasha, with 
about 20,000 inhabitants, but m 1821 it was taken and 
sacked by the insurgents, and m 1825 its min was com- 
pleted by Ibrahim Pasha. The town has since been re- 
built, and now (1887) contains about 10,000 inhabitants 

TRISMEGTSTUS See Hermes Trismbgistits 

TRISTAN. See Romance, vol xx p 644 sq 
TRISTAN HA OITNHA, a group of three small vol- 
canic islands, situated m the South Atlantic nearly midway 
between the Gape of Good Hope and the coast of South 
America, the summit of the largest being m 37° 5' 50" S 
lat and 12° 16' 40" W long. They rise from the low 
siihmaiine elevation which, runs down the centre of the 
Atlantic and on which are likewise situated Ascension, St 
Paul’s Rocks, and the Azores , the average depth on this 
ridge is from 1600 to 1700 fathoms, while depths of 3000 
fathoms are found on each side of it Tlie depth between 


the islands is m some places ovei 1000 fathoms Tiistan, 
the largest and northernmost island, is neai ly circulai m 
form about 7 miles m diameter, w ith a volcanic cone m 
Z centre (7640 feet) Precipitous cliffs, 1000 to 2000 

feet m height, rise directly from the ocean on all sides, 
except on the north-west, where there is an inegulai plain, 
100 feet above the sea, and 24 miles m length and £ naue 
m breadth. The ciater of the central cone is said to be 
filled with a fieshwater lake which never freezes Inac- 
cessible Island, the westernmost of the group, is about 20 
miles from Tristan It is quadrilateral m form the sides 
being about 2 males long The highest point (1840 feet) 
is on the west side , all lound there are perpendicular cliff, 
1000 feet m height At the base of these aie in some 
places narrow fringes of beach a few feet above the sea- 
level Nightingale Island, the smallest and most southern 
Of the group, is 10 miles from Inaccessible Island Its 
coasts, unlike those of the othei two islands, are stu rounded, 
by low cliffs, from which there is a gentle slope up to two 
peaks, the one 1100 feet, the othei 960 feet high Tlieie 
are two small islets — Stoltenkoff (325 feet) and Middle 
(150 feet) — and several locks adjacent to the coast l lie 
rocks are feldspathic basalt, dolente, augite-andesite, side- 
romelane, and palagomte , some specimens of the basalt 
have poiphyxitic augite The caves in Nightingale Island 
indicate that it has been elevated several feet On almost 
all sides the islands are sunonnded by a broad belt of 
kelp, the gigantic southern sea-weed (Macrocystis pyi if era), 
through which a boat may approach the rocky shores even 
in stormy weather There is no good or safe auchoi age 
The beaches and lower lands are covered with a dense 
growth of tussock grass (Spartma arundtnacea), 8 to 
10 feet in. height, which shelters millions of penguins 
( JEudyptes chrysocoma ), which there form their rookeries 
There is one small tree (Phylica, mfada), which grows m 
detached patches on the lower grounds Independently 
of introduced plants, fifty-five species have been collected 
in the group, twenty- nine being flowering plants and 
twenty-six ferns and lycopods A majority of the species 
are characteristic of the present geneial floia of the south 
temperate zone rather than any particular pe.it of it 
botamcally the group is generally classed with the islands 
of the Southern Ocean A finch {Pfesospiza acunhce ), a 
thrush (PTesocichla eremtta), and a water hen ( G ctlhftuht 
Tiesiotis) are the only land birds— -the first two being 
peculiar to the islands In addition to the penguins 
numeious other sea birds nest on the islands, as petrels, 
albatrosses, terns, skuas, and prions One or two land 
shells, a few spiders, several G oleoptera, a small lepidopter, 
and a few other insects are recorded, but no Chthoptera oi 
Rymeuoptera The pi evading winds are westerly. De- 
cember to Maich is the fine season The climate is mild 
and on the whole healthy, the temperature aveiagmg 68" 
Fahr m summer, 55° m winter, —sometimes falling to 40° 
Ram is frequent , hail and snow fall occasionally on the 
lower grounds The sky is usually cloudy The islands 
have a cold and barien appeaiance The tide rises and 
falls about four feet 

The islands weie discovered and named by tlie Portuguese m 
J506 The Dutch de&cnbeil them m 1643 D’Etohevem landed 
on them m the year 1767, when he gave Nightingale and In- 
accessible Islands then names Then exact geographical position 
was detei mined by Captain Denham m 1852, and the “Challengei ” 
completed the exploration of the group in 1873, When first dis- 

covciedL the islands weie uninhabited Towards the end of the 
1 8th and. m tlie beginning of the 1 9th eentm y scveial sealers i esidod 
on them foi longci or shorter periods In 1816 the islands weie 
taken possession of by Great Britain In 1817 the garrison was 
withdrawn, but Coiporal William Glass, lus wife and family, and 
two men were allowed to lcmam This small colony received addi- 
tions from tune to tune from shipwrecks, from whalers, and from 
the Cape of Good Hope. In 1826 theie were 7 men and 2 women 
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"besides elnldien In 1873 tlieie wei e 84 inhabitants, m 1886 97 
They possess cattle, sheep, and geese Tlieie aie usually good 
potato ciops The settlement has always been on the flat stietch 
of land on the noith-west of Tustan, and is called Edmbuigh. Two 
Geimans lived foi seveial years on Inaccessible Island, but with 
this exception there have been no settlements eithei on this oi on 
Nightingale Island 

TRITON The genus Ti %ton was constituted by Lau- 
renti, in his Synopsis Reptihum , and the name was adopted 
by neaily all writers on Amphibia. In But Mus Gat 
Bati ctchia Gradientia, by G A Boulenger, the genus is 
expanded and called by the name Molge, which was used 
by Merrem in his Tentamen Syst Amphibia , 1820 The 
genus belongs to the division Mecodonta of the family 
Salamandiida m Strauch’s classification (see Amphibia, 
vol i p 771). The definition of Molge given by Boulengei, 
which closely agrees with that of Triton adopted by Strauch, 
is as follows. Tongue free along the sides, adherent or 
somewhat free postenoily Palatine teeth m two straight 
or slightly curved series Fronto-squamosal arch present 
(except m M distatus ), ligamentous or bony. Toes five 
Tail compressed In Bell’s Butish Reptiles, 2d ed , 1849, 
four species were described as occumng m Britain Ac- 
cording to Boulenger, theie are only three Butish species, 
Molge cnstata, Boul (Lauienti), M vulgaois , Boul (Linn ), 
and M palmata , Boul (Schneider) We give a short ac- 
count of these under the names Triton cnstatus, T vul- 
garis, and T palmatus respectively 

The name Tuton cnstatus foi the fust species has been used by 
a gieat numbei of authoutative wuteis on Amphibia, including 
Lauienti, Tschudi, Bonapaite, Dumenl aud Bibion, and Stiauch, 
and also by Bell and Fleming among students of Butish fauna 1 
The diagnosis of T cnstatus is as follows — The males have a 
.doisal ciest which is toothed , the fi onto-squamosal aich is absent , 
the coloui of the vential suiface is mange with black spots This 
species is commonly known as the gieat watei-newt Tlio aveiage 
length of the adult is 6 inches The colours aie most biilliant m 
the male, and moie developed m the bleeding season — spnugancl 
summei — than in wmtei The back is blackish oi yellowish hi own, 
with io and black spots , the sides of the tail aie white The 
doisal ciest of the male is separated entuely from the tail crest, 
and both disappear m winter The skm is covered with waity 
tubercles Tlieie aie no parotids , but glandular poies aie piesent 
ovei the eyes and m a longitudinal series along each side The 
species is pietty common in ponds and ditches m most paxts of 
Bntain, hut more abundant in the south than m the noith, m 
the neighbourhood of London it is found m great numbeis Its 
food consists of aquatic insects and othei small animals , in the 
spung it devours the young tadpoles of the frog with avidity, and 
occasionally it feeds on the smaller species, T vulgaris In wmtei 
it hibernates, either quitting the watei aud hiding undei stones oi 
remaining toipid at the bottom of the water It breeds chiefly m 
May and June As m all Salamavdi ida, a tine copulation takes 
place and the fertilization of the ova is internal The female 
■deposits each egg sepal ately m the fold of a leaf, which she bends 
by means of hei lnnd feet , the adhesive slime surrounding the 
vitellus keeps the leaf folded The tadpole when fiist hatched is 
much more fish-like m foim than that of the fiog, the body dimin- 
ishing in thickness gradually to the end of the tail A continuous 
median fin urns along the back fiom the head, lound the end of the 
tail, along the ventral median line, to the region of the gills, thus 
extending, as m many fish laivse, m fiont of the anus The larva 
possesses three pairs of branched external gills, and in fiont of 
these a pair of piocesses by which it can adheie to fixed objects m 
the water T cnstatus is abundant thioughout Europe, ranging 
fiom Sweden and Russia southwards to Gieece, and fiom Britain 
to the Caucasus 

The diagnosis of T vulgaris, the Lissotnton punctatus of Bell, 
is — Males with a doisal ciest continuous with the caudal, and 
festooned , bally not brilliantly coloured , back spotted This 
species, often called the common or small newt, has a smooth skm, 
no glandulai pores on the sides, but two patches on the head. It 
is as abundant m Butam as the former, or more so, but differs 
somewhat m habits, m autumn and winter being almost entirely 
tenestnal, and only living in. water during the "bleeding season 
Like the formei species it is carmvoious It is found m most paits 
of Bntain, and throughout Europe, except m the south of France, 
Spam, and Portugal ; it also extends into temperate Asia 

T palmatus Tschudi (Schneidei), the Lissotnton palmipes of 
Bell, is thus distinguished — Male with dorsal ciest, which is low 

1 The species of Tuton are called m English efts, evets, or newts. 
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with an even maigm and continuous with the caudal, fi onto- 
squamosal aich long, toes m male webbed Otliei less distinctive 
featuies aie that the back is flattened, with a laised line on each 
side, and the tail m the male tiuncate, teimmatnig m a shoit 
slendei filament This species is not so common in Butam as the 
othei two, it is widely distributed thioughout Euiope It was 
fiist discoveied in Butam m 1843 

Boulengei lecogimes nineteen species of Molge, of which nine 
besides those found in. Butam are European Only two species 
occur m Ameuca Stiauch gives twenty species 

TRIUMPH, an honoui awarded to generals m ancient 
Rome for decisive victories ovei foreign enemies , foi 
victones m civil war or ovei lebels a tiiumpli was not 
allowed The power of granting a triumph rested with 
the senate, and it was a condition of gi anting it that 
the victonous geneial, on his return fiom the wai, should 
not have enteied the city until he entered it m triumph 
Lucullus on his letum fiom Asia waited outside of Rome 
three yeais for his triumph The triumph consisted of a 
solemn procession, which, starting fiom the Campus Martius 
outside the city walls, passed through the city to the Capitol 
Rome was en f&te, the stieets gay with gai lands, the 
temples open The piocession was headed "by the magis- 
trates and senate, who were followed by trumpeteis and 
then by the spoils, which included not only arms, standards, 
statues, &c , but also repiesentations of battles, and of the 
towns, riveis, and mountains of the conquered country, 
models of fortiesses, &c Next came the victims destined 
foi saciifice, especially white oxen with gilded horns 
l They were followed by the prisoners who had not been 
sold as slaves but kept to giace the triumph , they were 
put to death when the piocession reached the Capitol The 
chariot which carried the victorious geneial (t? imnphator) 
was ciowned with laurel and drawn by foui horses. The 
general was attiied like the Capitoline Jupiter m lobes of 
purple and gold boi rowed fiom the tieasuiy of the god, 
m his right hand he held a lauiel branch, m his left an 
ivory sceptre with an eagle at the point Above his head 
the golden crown of Jupiter was held by a slave who re- 
minded him m the midst of Ins glory that he was a 
moital man Last came the soldiers shouting Io tivumphe 
and singing songs both of a laudatory and scurrilous kind. 

On reaching the temple of Jupiter on the Capitol, the 
general placed the laurel branch (m later times a palm 
branch) on the lap of the image of the god, and then 
offered the thank-offerings. A feast of the magistrates 
and senate, and sometimes of the soldiers and people, con- 
cluded the ceremony, which m earlier times lasted one 
day but m later times occupied several A naval or 
maritime tiiumph was sometimes celebrated for victones 
at sea Generals who were not allowed a regular triumph 
by the senate had a light to triumph at the temple of 
Jupiter Latiaris on the Alban Mount, 

TRIYANDRUM, a town of India, capital of the native 
state of Travancobe (qv), is situated m 8° 29' 3" N lat. 
and 76° 59' 9" E long., near the coast, not far from Cape 
Comorin. It is the i esidenee of the maharajah, and con- 
tains an observatory and a museum, besides several other 
fine buildings Commercially it is inferior in importance 
to Aleppi, the trade centre of the state In 1881 it had a 
population of 37,652. 

TROAD and TROY The Troad (p T/>^ds), or land of Geogra- 
Troy, is the north-western promontory of Asia Minor phioal 
The name “Troad” is never used by Homer, — who calls * 
the land, like the city, Tpolp, — but is already known to 
Herodotus The Troad is bounded on the north by the 
Hellespont and the westernmost part of the Piopontis, 
on the west by the AEgean Sea, and on the south by the 
Gulf of Adramyttium The eastern limit was variously 
defined by ancient writers In the widest acceptation, the 
Troad was identified with the whole of western and south- 
western Mysia, from the AEsepus, which flows into the 
XXIII. — 73 
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Propontis a little west of Cyzicus, to the Caicus, which 
flows into the iEgean south of Atarneus But the tiue 
eastern boundary is undoubtedly the range of Ida, which, 
starting from near the south-east angle of the Adramyttian 
Gulf, sends its north-western spurs nearly to the coast of 
the Propontis, m the region west of the JSsepus and east 
of the Grameus Taking Ida for the eastern limit, we 
have the definition which, as Strabo says, best corresponds 
with the actual usage of the name Troad Ida is the key 
to the physical geography of the whole region , and it is 
the peculiar character which this mountain-system imparts 
to the land west of it that constitutes the real distinctness 
of the Troad from the rest of Mysia Nature has here 
provided Asia Minor with an outwork against invaders 
from the north-west , and as m the dawn of Greek legend 
the Troad is the scene of the struggle between Agamem- 
non and Pnam, so it was in the Troad that Alexander 
won the battle which opened a path for his further 
advance 

Natural The length of the Troad from noith to south — taking a 

divisions straight line from the north-west point, Cape Sigeum (Yeni 
Shehr), to the south-west point, Cape Lectum (Babh-Calessi) 
— may be roughly given as forty miles The breadth, from 
the middle point of the west coast to the mam range of Ida, 
is not much greater The whole central portion of this 
area is drained by the Mendere (the ancient Scamander), 
which rises in Ida and is by far the most important river 
of the Troad, The basin of the Mendere is divided by 
hills into two distinct parts, a southern and a northern 
plain. The southern— anciently called the Sainonian plain 
— is the great central plain of the Troad, and takes its 
modern name from Bairamitch, the chief Turkish town, 
which is situated in the eastern part of it near Ida. It 
is of an elongated form, the extent from north to south 
bemg large in proportion to the aveiage width, and is en- 
closed by hills which, especially towards the south, aie low 
and undulating. From the north end of the plain of Bair- 
amiteh the Mendere winds m large curves through deep 
gorges in metamorphic rocks, and issues into the northern 
plain, stretching to the Hellespont This is the plain of 
Troy, which has an average length of seven or eight miles 
from north to south, with a breadth of some two or three 
from east to west The hills which enclose it on the south 
and east are quite low, and towards the east the acclivities 
are in places so gentle as to leave the limits of the plain 
somewhat indefinite Next to the basin of the Mendere, 
with its two plains, the best marked feature m the river- 
system of the Troad is the valley of the Touzla, the ancient 
Satmois The Touzla rises m the western part of Mount 
Ida, south of the plain of Bairamitch, from which its 
valley is divided by hills, and, after flowing for many 
miles almost parallel with the south coast of the Troad, 
from which, at Assus, it is less than a mile distant, it 
enters the iEgean about ten miles north of Cape Lectum 
Tlnee alluvial plains are comprised m its course. The 
easternmost of these, into which the river issues from 
rugged mountains of considerable height, is long and 
narrow The next is the broad plain, which is overlooked 
by the lofty site oi Assus, and which was a fertile source 
of supply to that city The third is the plain at the 
embouchure of the uver on the west coast This was 
anciently called the Halesian (’AXrjo-iov) plain, partly fiom 
the maritime salt-works at Tragaste, near the town of 
Hamaxitus, partly also from the hot salt-springs which 
exist at some distance from the sea, on the north side of 
the river, where large formations of rock-salt are also 
found Maritime salt-works are still in operation at the 
month of the river, and its modern name (Touzla = salt) 
Coasts, preserves the ancient association A striking feature of 
the southern Troad is the high and narrow plateau which 


runs parallel with the Adramyttian Gulf from east to west, 
forming a southern barrier to the valley of the Touzla, 
and walling it off from a thin strip of seaboard This 
plateau seems to have been formed by a volcanic upheaval 
which came late m the Tertiary period, and covered the 
limestone of the south coast with two successive flows of 
trachyte The lofty crag of Assus, washed by the sea, is 
like a tower standing detached from this line of mountain- 
wall The western coast is of a different character 
North of the Touzla extends an undulating plain, narrow 
at first, but gradually widening Much of it is coveied 
with the valonia oak ( Quercus JEgilops), one of the most 
valuable products of the Troad Towards the middle of 
the west coast the adjacent ground becomes higher, with 
steep acclivities, which sometimes rise into peaks ; and 
north of these, again, the seaboard subsides towards Cape 
Sigeum into rounded hills, mostly low 
The timber of the Troad is supplied chiefly by the pine- Natural 
forests on the slopes of Mount Ida But nearly all the products 
plains and hills are more or less well wooded. Besides the 
valonia oak, the elm, willow, cypress, and tamarisk shrub 
abound Lotus, galmgale, and reeds are still plentiful, 
as m Homeric days, about the streams in the Trojan plain 
The vine, too, is cultivated, the Turks making from it a 
kmd of syrup and a preserve In summer and autumn 
water-melons are among the abundant fruits Cotton, 
wheat, and Indian corn are also grown The Troad is, 
indeed, a country highly favoured by nature — with its 
fertile plains and valleys, abundantly and continually irri- 
gated fiom Ida, its numerous streams, its fine west sea- 
board, and the beauty of its scenery Under a good 
government, it could not fail to be exceedingly prosperous 
Under Turkish rule, the natural advantages of the land 
suffice to mitigate the poverty of the sparse population, 
hut have scarcely any positive result 

In the Homeric legend, with which the story of theEaily 
Tioad begins, the people called the Troes are ruled by a history ; 
king Priam, whose realm includes all that is bounded by ^ n! ™’ s 
“Lesbos, Phrygia, and the Hellespont” (II , xxxv 544), uus ° m 
i e , the whole “ Troad,” with some extension of it, beyond 
Ida, on the north-west According to Homer, the Achseans 
under Agamemnon utterly and finally destroyed Troy, the 
capital of Priam, and overthrew his dynasty But there is 
an Homeric prophecy that the rule over the Troes shall be 
continued by JEneas and his descendants From the 
“ Homeric " Hymn to Aphrodite, as well as from a passage 
in the 20th hook of the Iliad (75-353) — a passage un- 
doubtedly latei than the bulk of the book — it is certain 
that m the seventh or sixth century b c a dynasty claim- 
ing descent from iEneas reigned m the Troad, though the 
extent of their sway is unknown The Homeric tale of 
Troy is a poetic creation, for which the poet is the sole 
I witness The analogy of the French legends of Charle- 
magne warrants the supposition that an Achaean prince 
once held a position like that of Agamemnon We may 
suppose that some memorable capture of a town in the 
Troad had been made by Greek wamors But we cannot 
legard the Iliad m any closer or more exact sense as the 
historical document of a war The geogiaphical compact- 
ness of the Troad is itself an argument for the truth of 
the Homeric statement that it was once united under a 
strong king How that kingdom was finally broken up is 
unknown Thracian hordes, including the Treres, swept 
into Asia Minor from the north-west about the beginning 
of the seventh century b.c , and it is probable that, like 
the Gauls and Goths of later days, these fierce invadeis 
made havoc m the Tioad The Ionian poet Callmus has 
recorded the terror which they caused further south 
A new period m the history of the Troad begins with 
the foundation of the Greek settlements. The earliest 
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Greek and most important of these -were AEohc Lesbos and dominions of Lysimachus, who executed the intentions 

settle- Cyme m AEolis seem to have been the chief points from of Alexander He gave Ilium a wall 5 miles m circum- 

men s which the first AEolic colonists worked their way into the ference, incorporatmg with it some decayed towns of the 

Troad Commanding positions on the coast, such as neighbourhood, and built a handsome temple of Athene 
Assus and Sigeum, would naturally be those first occupied , In the 3d century b c. Ilium was the head of a federal 

and some of them may have been in the hands of AEolians league (koivov) of free Greek towns, which probably m- 

as early as the 10th century b c It appears from Hero- eluded the distuct from Lampsacus on the Hellespont to 
dotus (v 95) that about 620 b c Athenians occupied Gargara on the Adramyttian Gulf Twice m that 
Sigeum, and were resisted by AEolic colonists from Myti- century Ilium was visited by Gauls On the fiist occasion 
lene m Lesbos, who had already established themselves m (278 b c ) the Gauls, under Lutanus, sought to establish 
that neighbourhood. Struggles of this kind may help to a stronghold at Ilium, but speedily abandoned it as being 
account for the fact noticed by Strabo, that the earlier too weak for their purpose Forty years later (218 b c ) 
colonies had often migrated from one site in the Troad to Gauls were brought over by Attalus I to help him m his 
another Such changes of seat have been, he observes, war against Achseus After deserting his standard they 
frequent causes of confusion m the topography , and the proceeded to pillage the towns on the Hellespont, and 
fact has an important bearing on attempted identifications finally besieged Timm, fiom winch, however, they were 
of the more obscure ancient sites driven off by the troops of Alexandna Troas At the 

Among the Gieek towns m the Troad, three stand out beginning of the 2d centra y b c Ilium was m a state of 
Greek with especial prominence — Ilium m the north, Assus m decay As Demetrius of Scepsis tells us, the houses “had 

Ilmm. the south, and Alexandria Troas m the west The site of not even roofs of tiles,” but merely of thatch Such a 

the Greek Ilium is marked by the low mound of Hissarlik loss of prosperity is sufficiently explained by the incursions 
(“place of foiti esses”) m the Trojan plain, about three of the Gauls and the insecure state of the Troad during 
miles fiom the Hellespont. The early Greek settlers in. the latter part of the 3d century The temple of the Ilian 
the Troad natuially loved to take Homeric names for Athene, however, retained its prestige In 192 bo 
their towns The fact that Homer places the town of Antiochus the Great visited it before sailing to the aid of 
Dardania far inland, on the slopes of Ida, did not hinder the AEtolians In 190 bc, shortly befoie the battle of 
the founders of the AEolic Dardanus from giving that Magnesia, the Homans came into the Troad At the 
name to their town on the shores of the Hellespont The moment when a Roman army was entering Asia, it was 
site of the historical Thymbra, again, cannot be leconciled politic to recall the legend of Roman descent from AEneas 
with that of the Homenc Tliymbra Similarly, the choice Lucius Scipio and the Ilians were alike eager to do so 
of the name Ilion m no way justifies the assumption that He offeied sacrifice to the Ilian Athene; and after the 
the Greek settlers found that spot identified by tradition peace with Antiochus (189 bc) the Romans annexed 
with the site of the town which Homer calls Ilios It Rliceteum and Gergis to Ilium, “ not so much m reward 
does not even warrant the hypothesis that they found a of recent services, as m memory of the source from which 
shrine of Athene Ilias existing there For them, it would their nation sprang ” The later history of Ilium is little 
he enough that the sounding name could be safely appro- more than that of Roman benefits A disaster befell the 
priated, — the true site of Homeric Ilias being forgotten or place m 85 b o , when Fimbria took it, and left it m lums, 

disputed, — and that their town was at least m the neigh- but Sulla presently caused it to he rebuilt Augustus, 

bourhood of the Homeric battlefields. The Greek Ilium while confirming its ancient privileges, gave it new tern- 
may have been founded about 700 bc It is noticeable tory, Oaracalla (211-217 ad) visited Ilium, and like 
that no ancient writer suggests a later date than the time Alexander paid honours to the tomb of Achilles The 
of Croesus (e 550 bc); and Strabo says that the latest coins found on the site are those of Constantius 
establishment of the colony at Hissarlik — after previous II. (337-361) In the 4th century, as some rhetorical 
occupation of a different site — took place “ in the time “ Letters ” of that age show, the Ilians still did a profit- 
of the Lydians ” (eirl Av8wv). It would be reasonable to able trade m attracting tourists by their pseudo-Trojan 
infer that the Greek Ilium preserved some well-marked memorials After the 4th century the place is lost to 
traces of Lydian influence, perhaps m architecture or art, view But we find from Constantine Porphyrogenitus 
perhaps in manners oi traditions The traces of Lydian (911-959) that in his day it was one of the places m the 
workmanship found m the excavations at Hissarlik are Troad which gave names to bishoprics 

thus easily explained, without recourse to the shadowy While the Gieek Ilium at Hissarlik owed its importance Assus. 
hypothesis of a distinct Lydian settlement on the spot to a sham pretension, which amused sight-seers and occa- 
When Xerxes visited the Trojan plain, he “went up to sionally served politicians, Assus, on the south coast, has 
the Pergamon of Priam,” and afterwards sacrificed to the an intei est of a more genuine kind, and is, indeed, a better 
Ilian Athene (Herod., vii. 42) It is doubtful whether the type of ancient town-life in the Troad Its situation is 
“ Pergamon ” meant was at the Greek Ilium, or at another one of the most magnificent in all the Greek lands The 
site (to be mentioned presently), Bun&rbashi ; strong seaward faces of the isolated and sea-washed rock on 
reasons m favour of the latter have lately been adduced which Assus stood are carved to south and south-west 
by Mr George Nikolaides, m his ’IAtalos 'SrparrjyiKr) into terraces The natural cleavage of the trachyte into 
Aiao-KevT) In the 4th century Ilion is mentioned among joint planes had already scarped out shelves which it was 
the towns of the Troad which yielded to Dercyllidas (399 comparatively easy for human labour to shape ; and so, 
bo), and as captured by Charidemus (359 bo) It pos- high up ou this cone of trachyte, the Greek town of Assus 
sessed walls, hut was a petty place, of little strength. In was built, with its colonnades, baths, theatre, its public 
344 B o. Alexander, on landing in the Troad, visited walks and its monuments of the dead, mounting tier above 
Ilmm. In their temple of Athene the Ilians showed Mm tier, till the summit of the crag was crowned with a Doric 
arms which had served in the Trojan war, including the temple of Athene. The view from the summit is not 
shield of Achilles Either then, or after the battle of only very beautiful but also of great historical interest 
Granicus, Alexander directed that the town should be In front is Lesbos, one of whose towns, Methymna, is said 
enlarged,* and should have the rank of “ city,” with pohti- to have sent forth the founders of Assus, as early, perhaps, 
cal independence, and exemption from tribute The battle as 1000 or 900 b.o. The whole south coast-lme of the 
of Ipsus (301 b c ) added north-western Asia Minor to the Troad is seen, and m the south-east the ancient territory 
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of Pergamum, from whose mastem the possession of Assus 
passed, to Pome by the bequest of Attains III (133 b c ) 
The great heights of Ida rise m the east Northward the 
Touzla is seen winding through its nch valley from a 
loeky defile m the east to the oak-forests m the western 
hills This valley was traversed by the road -which St 
Paul mu&t have followed -when he came overland from 
Alexandria Troas to Assus, leaving his fellow-travellers to 
proceed by sea The north- west gateway of Assus, to 
which this road led, is still flanked by two massive towers, 
of Hellenic work, and of an age which leaves no doubt 
that they are the same between which St Paul enteied 
the town. On the shoie below, the ancient mole at which 
he embarked for hlytilene with his companions can still 
he traced by large blocks under the clear water Assus 
affords the only harbour on the 50 miles of coast between 
Cape Leetum and the east end of the Adramyttian Gulf , 
hence it must always have been the chief shipping-place 
for the exports of the southern Troad Too much off the 
highways to become a centre of import trade, it was thus 
destined to be a commercial town, content with a modest 
provincial prosperity. The great natural strength of the 
site protected it against petty assailants , but, like other 
towns m that region, it has known many masters, — 
Lydians, Persians, the kings of Perganuun, Romans, and 
Ottoman Turks Prom the Persian wars to about 350 
b.c Assus enjoyed at least partial independence It was 
about 348-345 bc that Aristotle spent three years at 
Assus with Hermeas, an ex-slave who had succeeded his 
former master Eubulus as despot of Assus and Atarneus 
Aristotle has left some verses from an invocation to Arete 
(Yirtue), commemorating the worth of Hermeas, who had 
been seized by Persian treachery and put to death 
Under its Turkish name of Beihram, Assus 1 is still the 
commercial port of the southern Troad, being the place to 
which loads of valoma (acorn-cups for tanning) are con- 
veyed by camels from all parts of the country The 
recent excavations at Assus, conducted by explorers repre- 
senting the Archaeological Institute of America, have 
yielded results far more valuable for the history of Greek 
art and architecture than any excavations yet undertaken 
m the Troad The sculptures form one of the most 
important links yet discovered between Oriental and 
eaily Greek art, especially m respect of the types of 
animals The later Hellenic town-walls of Assus also well 
repay the new study which they have received. "With 
their ramparts, towers, and posterns they form the finest 
and most instructive extant specimen of Greek military 
engineering The director of the exploration, Mr J T 
Clarke, published in 1882 an excellent report on the work 
so far as it had then been carried 
Alexandria Troas stood on the west coast at nearly its 
middle point, a little south of Tenedos It was built by 
Antigonus, perhaps about 310 b c , and was called by him 
Antigoma Troas Early m the next century the name 
was changed by Lysimachus to Alexandria Troas, m 
honour of Alexander’s memory As the chief port of 
north-west Asia Minor, the place prospered greatly m 
Roman times, and the existing remains sufficiently attest 
its former importance The site is now covered with 
valoma oaks; but the circuit of the old walls can be traced, 
and in several places they are fairly well pieserved They 
had a circumference of about 6 English miles, and were 

1 The name Assus probably means “ dwelling,” “town,” being con- 
nected with the Sanskrit ms, “to dwell,” which appears m the 
Greek astu, and also in the ending of such names as Mylasa and 

Lanssa, where m Greek the s is alternatively single or double an 

ending which, as Fligier has shown, is found in old town names from 
India to Dacia Homer supplies an example m his “ steep Pedasus ” 
on the Satmois, and it has been suggested by Mr J T Clarke that 
Pedasus may have been identical in site with the later Assus 


fortified with towers at regulai intervals Remains of some 
ancient buildings, including a bath and gymnasium, can be 
traced within this area The haibour had two large basins, 
now almost choked with sand. A Roman colony was sent 
to the place, as Strabo mentions, m the reign of Augustus 
The abridged name “ Troas ” (Acts xvi 8) was probably 
the current one m later Roman times. The site is now 
called Eski Stambul. 

Many classical sites of less note m the Tioad have been Other 
identified with inoie or less certainty Neandria seems to ancient 
be rightly fixed by Mr F Calvert at Mount Chigri, a hill slLes ‘ 
not far from Alexandria Troas, remarkable for the fine 
view of the whole Troad which it commands Cebrene 
has been conjecturally placed m the eastern pait of the 
plain of Bairamitch, Palaescepsis being further east on 
the slopes of Ida, while the new Scepsis was near the site 
of Bairamitch itself The evidence for this, however, is 
ambiguous At the village of Kulaklee, a little south of 
the mouth of the Touzla, some Corinthian columns and 
other fiagments mark the temple of Apollo Smmtheus 
and (approximately) the site of the Homeric Chryse 
Colonse was also on the west coast, opposite Tenedos 
Scamandria occupied the site of Eneh, m the middle of 
the plain of Bairamitch, and Cenchrese w as probably some 
distance north of it The shrine of Palamedes, mentioned 
by ancient writers as existing at a town called Polymedium, 
has been discovered by Mr J. T Clarke on a site hitherto 
unvisited by any modern traveller, between Assus and 
Cape Leetum. It proves to have been a sacred enclosure 
(tmenos) on the acropolis of the town, the statue of 
Palamedes stood on a rock at the middle of its southern 
edge. Another interesting discovery has been made by 
Mr Clarke, — viz , the existence of very ancient town walls 
on Gargarus, the highest peak of Ida 

The modern discussion as to the site of Homeric Tioy Site of 
may be considered as dating from Leckevalier’s visits to Homeiic 
the Troad in 1785-86. Homer describes Troy as “a great Troy 
town,” “with broad streets,” and with a high acropolis, or 
“Pergamus,” rising above it, from which precipitous rocks 
descend abruptly to the plain beneath These are the 
precipices over which the Trojans pioposed to hurl the 
wooden horse, “ when they had dragged it to the summit ” 

Homer marks the character of the acropolis by the epithets 
“lofty,” “windy,” and more forcibly still by “beetling” 

One site m the Trojan plain, and one only, satisfies tins 
most essential condition It is the hill at its southern 
edge called the Bali Dagh, above the village of Bun&r- 
bashi. It has a height of about 400 feet, with sheer 
precipices descending on the south and south-west to the 
valley of the Scamander (Mendere). Remains found upon 
it — though it has never yet been thoroughly explored — 
show it to have been the site of an ancient city Homer 
describes two natural springs as rising a little to the 
north-west of Homeric Troy. A little to the north-west 
of Bun&rbashi these springs still exist “ This pair of rivu- 
lets are the immutable mark of nature by which the height 
towermg above is recognized as the citadel of Ilium ” (E. 

Curtius) 

The low mound of Hissarlik — the site of the Greek Rejee- 
Ilium — stands only 112 feet above the level of the open tion 
plain m which it is situated To call it “ beetling ” Ilian 
(6cf>pv6e<r<ra) would have been a travesty of poetical Claims ' 
licence on which no poet could have ventured, and to 
describe it as “lofty” or “windy” would have been not 
less strange There are no natural springs near it, such 
as Homer mentions. The jEolic settlers, having called 
the place Ikon, naturally persisted m maintaining its 
identity with Troy. Polemon, a native of the Greek 
Ilium, who lived about 200 b c , declared that his fellow- 
townsmen could show the very stone on which Palamedes 
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had given lessons m the game of draughts The only- 
other ancient water who is known to have admitted the 
Ilian claim is Hellanicus of Lesbos (c 482-397 b c ), who, 
as Strabo remarks, wished “ to gratify the Ilians, as is his 
wont ” Like the Ilians, Hellanicus was of iEolian origin, 
and m compiling the local legends of various places he is 
known to have been wholly uncritical, merely repeating 
what was told to him as he had heard it. On the othei 
hand, the claim of the Greek Ilium to stand on the site of 
Troy was decisively rejected by the general consent of 
those ancient writers who had any claim to critical 
authority The orator Lycurgus (c 332 bo) speaks of 
the site of Tioy as desolate, and this at a moment when 
the recent visit of Alexander the Great to the Greek Ilium 
(334 b o ) had drawn attention to the claim made by its 
inhabitants Demetrius, a native of Scepsis m the Troad, 
who flourished about 160 bo, wrote a book entitled 
Tpuu/cos AtaKocr/ios (“The Marshalling of the Trojans 5 ’), 
an exhaustive commentary on the catalogue of the Trojan 
forces m the second book of the Iliad Demetrius knew 
the topography of the Troad as thoroughly as he knew the 
text of Homer The extant notices of his work, which 
had a great reputation in antiquity, warrant the belief 
that he was not only learned but acute In the Dicicosmus, 
which was the chief work of his life, he must have 
bestowed much thought on the question as to the site of 
Homeric Troy, — the central point of his subject. He 
pronounced decidedly, as we know from Strabo, against 
the claim of the Gieek Ilium It has been suggested 
that Demetrius rejected the Ilian claim because, as a 
native of Scepsis, he was jealous of Ilium, — a suggestion 
which is not only absurd in itself, since it assumes that 
such a motive would have induced Demetrius to mar his 
life’s work, but also betrays ignorance of Strabo’s text 
Scepsis was not a possible claimant of the contested 
honour, since it was not m the plain of Troy but in the 
plain of Bairamitch , and further, Demetrius had already 
provided m another manner for the Homeric dignity of 
Scepsis by making it the royal seat of iEneas on the 
strength of its position relatively to Lyrnessus. The 
verdict of Demetrius against the Ilian claim was also the 
general verdict of the other ancient writers consulted by 
Strabo, as the latter’s language shows. From the passage 
m which Strabo notices the various definitions of the Troad 
(xm § 4) it appeals that among such writers were the 
following historians and geographers : — Charon of Lamp- 
sacus (floi 500 b o.), Damastes of Sigeum (400 b c ), 
Scylax of Caryanda (350 b c.), Ephorus of Cyme (340 
bo), Eudoxus of Oyzicus (130 b c ) It is to such writers 
as these that Strabo refers when he indicates the general 
consent of his authorities In favour of the claim of the 
Greek Ilium, on the other hand, there are only two literary 
witnesses, and these, as we have seen, are alike worthless. 
Equally valueless from a critical point of view is the fact 
that the Hian claim was sometimes allowed by soldiers 
or statesmen who wished to utilize Trojan memories. 
They required an official Troy, and they cared not where 
they found it Nothing could more curiously illustrate 
the extreme poverty of the case for the Greek Ilium than 
the fact that some of its advocates have been reduced to 
arguing as if Alexander and Lucius Scipio, when they 
led their armies through the Troad, had been conducting 
archaeological excursions, and as if their acquiescence in a 
convenient local myth had the weight of independent 
critical testimonies. 

In negativing the Ilian claim the conclusion of ancient 
criticism has been confirmed by a great preponderance of 
modern opinion. Since Lechevalier visited the Troad m 
1785-86 an overwhelming majority of competent judges 
have favoured his belief that the Bali Dagh above BunAr- 


bashi was the Pergamus of the Homeric poet’s conception 
Befoie Leake’s visit this opinion had been expressed by 
Choiseul-Gouffier, Moiritt, Hawkins, Gell, and Hamilton. 

Leake spoke with a decision which derives additional 
weight from the habitual sobriety of his acute judgment, 
and from the care with which, in this case, he had ex- 
amined the alleged objections to the view which he finally 
adopted He remarks that no one accustomed to observe 
the sites of ancient Greek towns could fail to fix on BunAr- 
bashi “for the site of the chief place of the suiroundmg 
country ” So Mr Tozer, m his Highlands of TurJcey , says • 

“ A person accustomed to observe the situation of Hellenic 
cities would at once fix on this as fai more likely to have 
recommended itself to the old inhabitants of the country 
than any other in the neighbourhood ” Count von Moltke 
has expressed the same opinion, that “ he knew no other 
site m the Trojan plain for a chief town of ancient time ” 

Another supporter of BunArbashi is Forchhammer Another 
is Kiepert The opinion of Ernst Curtius has been already 
cited But space precludes moie names , it is enough to 
say that the coirespondence of the Bali Dagh with the 
Homenc Pergamus — a correspondence absolutely unique 
in the Trojan plain — has been lecogmzed with virtual una- 
nimity by modern travellers who have patiently inspected 
the scenery of the Iliad , having competent knowledge, and 
being free from bias in favour of a theory foimed before 
then visit. Partial excavations on the summit of the Bali 
Dagh have been more than once undertaken, with the result 
of discovering ancient walls. Potteiy, too, has been found 
there, part of which is allowed on all hands to be probably 
as old, at least, as 900 b c. But the Bali Dagh has never 
yet been explored with any approach to thoroughness 

The result of the excavations conducted by Dr Schlie- The re- 
mann on the mound of Hissarlik has been to lay baie™ am s at 
the remains of the Greek Ilium, and also, below these, Hissarlik. 
some prehistoric remains of a rude and poor kind In 
Troy, his first book on the subject, the explorer held that 
the remains of the Greek Ilium ceased at a depth of 6 feet 
below the surface, and that all the other remains, down to 
52|- feet, were prehistoric He distinguished the latter 
into five groups, representing five prehistoric “cities” 
which had succeeded each other on the site , and in his 
second work, Iltos, he added to these a sixth prehistouc 
city, on the strength of some scanty vestiges of supposed 
Lydian workmanship, found at a depth of 6| feet In 
both books, Homeric Troy was identified with the third 
prehistoric city from the bottom, which was supposed to 
have been destroyed, though not totally, by fire Professor 
Jebb was the first to show (1) that the lines of demarcation 
between the alleged prehistoric strata, as diawn m Ilios, 
could not be accuiate, and (2) that, if any part of the pre- 
historic remains could be supposed to represent Homeric 
Troy, it must be that part which Dr Schliemann had called 
the second city from the bottom, and the destruction of 
which by fire appealed to have been total. In 1882 the 
architects employed by Dr Schliemann proved that the 
stratification given m Ilios had m fact been incorrect 
The errors, too, affected precisely that region of the deposit 
which was most important to the Trojan hypothesis, viz , 
the lower strata. In Dr Schliemann’s third volume, Troja, 
these errors were admitted ; and Troy was now identified, 
no longer with the third city, but with the second, of which 
the supposed area was now enlarged Another fact to 
which the English critic had drawn attention was that the 
remains of the Greek Ilium must extend to a considerably 
greater depth than 6 feet below the surface. Further 
examination confirmed this view also It showed that the 
remains on the mound at Hissarlik belong to the following 
periods or groups. (1) At the top, the remains of the 
Greek Ilium as it existed in the Homan age, % e , as rebuilt 



582 TEO AD 


after its destruction by Fimbiia in 85 b c (2) A city 
which, like the former, extended beyond the mound of 
Hissarlik (its acropolis) over the adjacent plain. Tins 
corresponds with, the Greek Ilium of the Macedonian age, 
as embellished and enlarged by Lysimachus, c 300 b c 
(3) A smaller city, probably confined to the mound. Here 
w e may recognize the Greek Ilium as it existed before the 
Macedonian age It was a small and poor place, as appears 
fiom the known incidents of its history m the 5th and 4th 
centuries B c , owing its chief nnpoitance to the shrme of 
Athene Iiias (4) A petty town or village, confined to the 
mound, and poorly built. The evidence of architecture 
fails to decide whether it was Hellenic or not , if Hellenic, 
it might represent the primitive settlement of the iEolic 
colonists, perhaps c TOO b c. It was a small house m this 
village that Dr Schhemann at first identified with Pnam’s 
palace The ground-plan shows four rooms, of which the 
largest measured 24 feet 4 inches by 12 feet (5) A large 
town, to which the mound was only acropolis, and which 
extended to some distance south and south-east over the 
plain These remains are unquestionably prehistoric (6) 
A few remains of a small settlement which, if indeed distinct 
from Ho 5, preceded it The reason for distinguishing 
6 from 5 is that some of the acropolis buildings of 5 are 
above those of 6, and seem to have been built on carefully 
levelled ground. Apart from architectural evidence, objects 
found m the excavations prove that the remains of the 
historical age extend much below 6 feet One of these 
was a terra-cotta disk, stamped with the head of a warrior, 
m an advanced style of workmanship, found at 26 feet 3 
inches below the surface ( Troy , p. 294) Another is a terra- 
cotta hall, found at 26 feet, winch cannot be older than c. 
360 b c Then, at 20 feet, was found another terra-cotta, 
maiked with the Greek letter P A piece of ivory, belong- 
ing to a seven-stringed lyre, and therefoie not older than 
c 660 b c , was found at 26 feet Thus we have at His- 
sarlik the remains of the Greek Ilium m three successive 
phases, — Roman, Macedonian, and iEolie, and below these 
the remains of at least one prehistoric settlement, the age 
and origin of which are unknown. 

Their re We can no longer either prove or disprove that these 
Iation to prehistoric remains are those of a town which was once 
Homer taken after a siege, and which originally gave rise to the 
legend of Troy But most certainly it is not the “ lofty ” 
Troy of which the Homeric poet was thinking when he 
embodied the legend in the Iliad The conception of 
Troy which dominates the Ilxad is based on the site at 
Bun&rbashi, and suits no other. The sole phrase in the 
epic which favours Hissarlik occurs m book xx. (216 sq ), 
where Dardania is said to have been built on the spnis of 
Ida, when Ilios “had not yet been built m the plain ”, and 
this phiase occurs m a passage which, as the best recent 
critics agree, is one of the latest interpolations m the Iliad, 
having been composed after the Greek Ilium had actually 
arisen “ m the plain ” Its purpose was the same as that 
which appears m the Hymn to Aphrodite, viz , to glorify 
reputed descendants of iEneas, and it probably belongs to 
the same age, the 7th century b c The tactical data of the 
Iliad — those derived from the incidents of the war — can- 
not be treated with such rigour as if the poem were a 
military history But Mikola ides has shown that they can 
at least be brought into general agreement with the site 
at Bun&rbashi, while they are hopelessly incompatible with 
Homeric Hissarlik The Iliad makes it clear that the general 
concep- description of the Trojan plain was founded on accurate 
tmn °f k now i e( ig e At this day all the essential Homeric features 
can be recognized And it is probable that the poet who 
created the Troy of the Iliad knew, personally or by 
description, a strong town on the Bali Dagh above Bun&r- 
bashi. The legend of the siege may or may not have 


arisen from an older town at Hissarlik, which had then 
disappeared The poet might naturally place his Troy 
m a position like that of the existing strong city on the 
Bali Dagh, giving it a “ beetling ” acropolis and handsome 
buildings, while he also reproduced the general course of 
the nveis and that striking feature,— an indelible mark of 
the locality, — the natural spungs at the foot of the hill, just 
beyond the city gates on the north-west. But, while he 
thus imagined his Troy m the geneial likeness of the town 
on the Bali Dagh, he would retain the privilege of a poet 
who was adorning an ancient legend, and whose theme 
was a city that had long ago vanished Instead of feeling 
bound to observe a rigorous accuracy of local detail, he 
would rather feel impelled to avoid it , he would use his 
liberty to introduce some traits borrowed from other scenes 
known to him, or even from imagination To this extent, 
and m this sense, his topography would be eclectic Such 
a consideration might suffice to explain the fact, well 
known to those who have studied this question on the 
spot, that neither Bun4ibashi nor any other one site can 
be harmonized with every detail of the poem The re- 
commendations of Bun&rbashi are, first, that it satisfies 
the capital and essential conditions, while no other site 
does so, and secondly, that the particular difficulties 
which it leaves unsolved are relatively slight and few 
This character of Homeric topography becomes still easier 
to understand, if, as most cutics would now concede, our 
Iliad contains work of various hands and ages. Dew 
questions, perhaps, of equal literary intei est have been so 
much confused by inattention to the first conditions of 
the problem. The tale of Troy, as the Iliad gives it, is 
essentially a poetical creation and we have no evidence 
other than the Iliad. That is, onr sole data are (1) of the 
mythical class, (2) of inadequate precision, and (3) of un- 
certain origin But they show a general knowledge of the 
giound, and the question is how far particular features of 
the ground can be recognized m the poem It may be 
doubted whether the case admits of any solution more 
definite than that which has been indicated above 
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Legend of Tkoy 

According to Greek legend, the oldest town m the 
Troad was that founded by Teucer, who was a son of 
the liver Scamander and the nymph Idaea Tzetzes says 
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that the Scamander in question was the Scamander in | 
Crete, and that Teucer was told by an oiacle to settle 
wherevei the “earth-born ones” attacked him So when 
he and his company weie attacked m the Troad by mice, 
■which gnawed their bow-strings and the handles of their 
shields, he settled on the spot, thinking that the oracle 
was fulfilled He called the town Sminthium and built 
a temple to Apollo Smmthius, the Cretan word for a 
mouse being smmthzus In his ieign Dardanus, son of 
Zeus and the nymph Electra, daughter of Atlas, m con- 
sequence of a deluge, drifted from the island of Samo- 
thrace on a raft or a skin bag to the coast of the Troad, 
where, having leceived a portion of land from Teucer 
and married his daughter Batea, he founded the city of 
Daidama or Dardanus on high giound at the foot of Mount 
Ida. On the death of Teucei, Daidanus succeeded to the 
kingdom and called the whole land Dardama after himself 
He begat Enchthonius, who begat a son Tros by Astyoche, 
daughter of Sirnois On succeeding to the throne, Tros 
called the countiy Tioy and the people Trojans. By 
Callirrhoe, daughtei of Scamandei, he had three sons, — Ilus, 
Assaracus, and Ganymede From Ilus and Assaracus 
sprang two separate lines of the royal house, — the one 
being Ilus, Laomedon, Puam, Hector, theothei Assaracus, 
Capys, Anchises, ZEneas Ilus went to Phrygia, where, 
being victorious in wrestling, he leceived as a prize from 
the king of Phiygia a spotted cow, with an injunction to 
follow her and found a city wherevei she lay down The 
cow lay down on the hill of the Plnygian At6 ; and heie 
accordingly Ilus founded the city of Ilios It is stated 
that Dardama, Troy, and Ilios became one city De&irmg 
a sign at the foundation of Ihos, Ilus prayed to Zeus and 
as an answer he found lying befoie his tent the Palladium, 
a wooden statue of Pallas, three cubits high, with her feet 
joined, a spear m her light hand, and a distaff and spindle 
m her left. Ilus built a temple for the image and wor- 
shipped it By Eurydice, daughter of Adrastus, he had a 
son Laomedon. Laomedon mairied Strymo, daughter of 
Scamander, or Placia, daughter of Atreus or of Leucippus 
It was m his reign that Poseidon and Apollo, 01 Poseidon 
alone, built the walls of Troy In his reign also Hercules 
besieged and took the city, slaying Laomedon and lus 
■children, except one daughter Hesione and one son Pod- 
aices The life of Podarces was gi anted at the request 
of Hesione , but Hercules stipulated that Podaices must 
•first be a slave and then be redeemed by Hesione , she 
gave her veil for bun , hence his name of Priam (from 
priasthai to buy) Puam married first Ansbe and after- 
wards Hecuba and had fifty sons and twelve daughters. 
Among the sons were Hector and Pans, and among the 
daughters Polyxena and Cassandra To recover Helen, 
whom Pans carried off from (Sparta, the Greeks under 
Agamemnon besieged Troy for ten years (See Achilles, 
Agamemnon', Ajax, Hectok, Helen, Pakis ) At last 
they contrived a wooden horse, m whose hollow belly 
many of the Greek heroes hid themselves Their army 
and fleet then withdrew to Tenedos, feigning to have 
raised the siege The Trojans conveyed the wooden horse 
into Troy ; m the night the Greeks stole out, opened the 
gates to their returning friends, and Troy was taken. 

See Homei, II., vn 452 sq , xx 215 sq , xxi 446 sq , Apollo- 
dorus, li. 6, 4, ui 12 , Diodorus, iv 75, v. 48 , Tzetzes, Schol on 
LycopJhron, 29, 72, 1302 , Conon, Nan at , 21 , Dionysius Hahcarn,, 
Antiq Born., i 68 sq The Iliad deals with a period of fifty -one 
days m the tenth year of the war For the wooden horse, see 
Homer, Ocl , iv. 271 sq , Yirgil, AEn , u 13 sq 

TROGLODYTES (-rpwyXoSvrat), a Greek word mean- 
ing (l cave-dwellers n Oaves have been widely used as 
human habitations both in prehistoric and m historic times 
(see Cave), and ancient writers speak of Troglodytes m 
various parts of the world, as in Moesia near the lower 


Danube (Strabo, vn 5, p 318), m the Caucasus (Id, xi 5, 
P 506), but especially m various paits of Africa fiom 
Libya (Id , xvn 3, p 828) to the Red Sea Herodotus (iv 
183) tells of a lace of Troglodyte Ethiopians m inner 
Africa, very swift of foot, living on lizards and creeping 
things, and with a speech like the screech of an owl The 
Garamantes hunted them for slaves It has been supposed 
that these Troglodytes may he Tibbus, who still m part are 
cave-dwelleis Aristotle also (Ilist An , vn 12) speaks of 
a dwarfish race of Troglodytes on the upper course of the 
Nile, who possessed horses and weie m his opinion the Pyg- 
mies of fable But the best known of these African cave- 
dwellers were the inhabitants of the “Troglodyte countiy” 
on the coast of the Red Sea, who leached as far north as 
the Greek poit of Beiemee, and of whose strange and sav- 
age customs an interesting account has been pre&eived by 
Diodoius and Photius from Agafliar chides 1 They w r ere a 
pastoial people, living entirely on the flesh of their heids, 
oi, m the season of fiesh pasture, on mingled nulk and 
blood But they killed only old or sick cattle (as indeed 
they killed old men who could no longer follow the flock), 
and the butcheis were called “ unclean ” , nay, they gave 
the name of parent to no man, but only to the cattle of 
which they had their subsistence This last point seems 
to be a confused indication of totemism They went 
almost naked , the women wore necklaces of shells as 
amulets Marnage was unknown, except among the chiefs, 
— a fact which agrees with the prevalence of female kin- 
ship m these legions m much later tunes They practised 
cncumcision or a mutilation ol a moie senous land The 
whole account, much of which must be here passed by, is 
one of the most curious pictures of savage life m ancient 
liteiature 

Tlie Biblical Horim, who inhabited Mount Sen before the Edom- 
ites, bore a name winch means cave-dweller s, and may probably 
have been a kindred people to the Tioglodytes on the other side of 
the Red Sea. Jeiome, on Obadiah 5, speaks of this legion as con- 
taining many cave-dwellings, and such habitations aie still some- 
times used on the boideis of the Syro« Arabian desert 

TROGON, a word apparently first used as English 2 by 
Shaw (Mus. Leverumutn, p 177) m 1792, and now for 
many yeais accepted as the geneial name of certain birds 
forming the Family Trogomdse of modern ornithology, the 
species Trogon curucui of Linnaeus bemg its type But, 
since doubts exist as to whether this is that which was 
subsequently called by Vieiflot T collates or the T melcm- 
urus of Swaxnson, though evidence is m favour of the 
former (cf Gabams, Mus Ilevtieanwni, iv. p 177, and Finsch, 
Proc Zool Society, 1870, p. 559), several recent wntei shave 
dropped the Linnasan specific term 

The Trogons aie brnls of moderate size the smallest is liaidly 
bigger than a Thrash and tlie laigest less bulky than a Crow In 
most of them the bill is very wade at the gape, which is nival lably 
beset by recurved bustles They seize most of then food, whetlm 
cateipillars or fruits, on the wing, though then alar powei is not 
exceptionally great, then flight being descubed as short, rapid, and 
spasmodic Then feet aie weak and of a unique structiue, tlie 
second toe, which in most birds is the inner antenor one, being re- 
verted, and thus the Tiogons stand alone, since m all othei birds 
that have two toes before and two behind it is the outer toe that 
is turned backward. The plumage is veiy remarkable and charac- 
teristic There is not a species which has not beauty beyond most 
buds, and the gloiy of the gioup culminates in the Quezau (q v ) 
But in others golden gieen and steely blue, nch crimson 3 and tender 

1 See also Arteruidorus m Strabo, xvi 17, p 785 sq 

2 T't ogonam (the oblique case) occurs in Pliny {N N, x 16) as tlie 
name of a bird of which he knew nothing, save that it was mentioned by 
Hylas, an augur, whose work is lost , but some would read Trygonern 
(Turtle-Dove) In 1752 Mohrmg (Av Oenera^ p 85) applied the 
name to the “Curucui ” (pronounced “ Suruqua ” fide Bates, Nat 
Amazons, i p 254) of Marcgrave ( Hist Nat Bras%l r ue, p 211), who 
described and figured it in 1648 recognizably In 1760 Bnsson 
(Ormihologie, iv p 164) adopted Trogon as a generic term, and, Lin- 
naeus having followed his example, it has since been universally 
accepted 

3 MI. Anatole Bogdanoff determined the red pigment of the feathers 
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■pink, yellow varying fioni primrose to amber, vie vitli one anothei 
In vivid coloration, or coafaasted, as happens m many species, with 
a warm tawny or a sombie slaty grey— to say nothing of the delicate 
freckling of black and white, as minute as the markings of a moth s 
wing— the whole set off by bands of w lute producing an effect 
hardly equalled m any gioup It is impossible within buef space 
to describe its glow mg tints , but the plumage is fmthei remaikahle 
for the large size of its contain -ieatlieis, which aie extremely soit 
and so loosely seated as to come off in scoies at a touch, and theie 
is no down The tail is geneially a veiy chaiaetemtic featuie, the 
rectriees, though m some cases pointed, being often curiously squared 
at the tip, and when this is the case they are usually barred ladclei- 
like with white and black, 1 Accoidmg to Gould, they are larger 
and more pointed m tlie young than m the old, and glow squaier 
and have the white bands narrowei at each succeeding moult He 
also asseits that in the species winch have the win g- cm eits fieckled, 
the freckling becomes finer with age So fai as has been observed, 
the mdification of these birds is m holes of trees, wherein, aie laid 
without any bedding two loundisli eggs, generally white, but cei- 
tamly m one species (Quezal) tinted with bluish gieen 

The Trogons form a veiy well-marked Family, belonging to the 
multifarious group treated in the piesent senes of articles as 
Picar ise, but, instead of being (so fai as is known) like all the lest of 
them and, as Piof Huxley believed, “ desmognathous,” they have 
been shown by W, A Fcnbes (Pioc Zool Society., 1881, p 836) to 
be “ sehizognathous ” — thus denionsti'ating, m the words of the 
latter, “ that the structure of the palate has not that unique and 
peculiai significance that has been claimed for it in. the classification 
of birds " Perhaps the explanation of this anomaly may lie m the 
fact that the Trogons aie a very old foini The lemams of one, T 
galhcus, have been recognized by Pi of* A hlilne-Edw ards (Ois 
foss tie, U Fiance, n p 395, pi 177, figs 38-22) from the Miocene 
of the Allier, and it may not be too ranch to suppose that tlie 
schizognathous structure was more ancient than the desmognathous 
Again too this fortunate discovery of that eminent paleontologist 
seems to account for the remaikahle distribution of the Trogons at 
the present day "While they chiefly abound, and have developed 
their climax of magnificence, m the tropical parts of the NewWoild, 
they yet occur m the tropical £)arts of the Old The species now 
inhabiting Afnca, forming the group Hapalodcrma , can liaidly he 
separated geneneally ftom those of the Neotropical Troyan, and the 
difference between the Asiatic foims, if somewhat greatei, is still 
comparatively slight It is plain then that the Tiogons aie an 
exceptionally persistent type , indeed m the whole Class few similar 
instances occm and pel haps none that can be called paiallel Tlie 
extreme development of the type m the Hew "World, just noticed 
also furnishes, another hint "While in some of the Amencan Tiogons 
(Phttromacrus, for instance) the plumage of the females is not veiy 
much less beautiful than that of the males, theie are otheis m 
which the hen birds retain what may be fauly deemed a moie ancient 
livery, while the cocks flaunt m brilliant attire Mow tlie plumage 
of both sexes m all but one 3 of the Asiatic Tiogons, JPaipacics, 
resembles rather that of the young and of those females of the 
Amencan species which are modestly clothed The inference from 
this fact would seem to he that the geneial coloration of the Trogons 
pnor to the establishment, by geogiaplncal estiangement, of the 
two types was a lusset similai to that now worn by the adults of 
both sexes m the Indian region, and by a portion only of the 
females in the Neotropical The Ethiopian type, as already said, 
very closely agiets with the American, and therefore would be 
likely to have been longer in connexion, therewith Again, while 
the adults of most of the Amencan Tiogons ( Pharomacius and 
Fnpiilotis excepted) have the edges of the bill seriated, then young 
have them smooth or only with a single notch on either side near 
the tip, and this is observable m the Asiatic Tiogons at all ages 
At the same time the most distinctive featuies of the whole group, 
which aie easily taken in at a glance, but are difficult to express 
bnefly m voids, are equally possessed by both blanches of the 
Family, showing that they weie in all likelihood — for the possibility 
that the peeulianties may have been evolved apart is not to be over- 
looked — reached befoie the geogiaplncal sundering of these branches 
(wkeieby they aie now placed on opposite sides of the globe) was 
effected 

It remains to say that about sixty species of Trogons 
are recognized, which Gould m the second edition of his 
Monograph of the Family (187 5) divides into seven genera , 
hut their characters are hardly laid down Pharomacrus, 
Puptilotis, and Trogon inhabit the mainland of tropical 


of Phai omacrus aunceps to be a substance which he called “zooxan- 
thine ” ( Gomptes Rendus, 2d November 1857, xlv p 690) 
x In the Trogon of Cuba, Pnonotelus, they are most curiously 
scooped out, as it were, at the extremity, and the lateral pointed 
ends diverge m a way almost unique among birds 

3 Or two species if AT. macloii be more than a local foim of IT 
remwardti. 


America, no species passing to the northwaid of the Rio 
Grande nor southward of the foiest district of Brazil, 
while none occur on the west coast of Peru oi Chili. 
Pnonotelus and Tmetot, ogon, each with one species, aie 
peculiar respectively to Cuba and Hispaniola The Afucan 
form Hapaloderma, has two species, one found only on the 
west coast, the other of more geneial range The Asiatic 
Trogons, Harpactes (with eleven species according to the 
same authority), occur from Nepal to Malacca, m Ceylon, 
and m Sumatra, Java, and Borneo, while one species is 
peculiar to some of the Philippine Islands (a n ) 

TROGUS, Cn Pompeius, a Roman historian, nearly 
contemporary with Livy Although the epitome of his 
historical writings by Ju&tm, and a few fragments, are all 
that have come down to us, there is abundant reason to- 
believe that he deserves a place in. the history of Roman 
literatuie by the side of Sallust, Livy, and Tacitus Of 
his life little is known He was almost certainly of Gieek 
descent His grandfather served with Pompey m the war 
against Sertorius, and received through the influence of 
that general the Roman citizenship , hence the name 
Pompeius, which was adopted as a token of giatitude to 
the "benefactor The father of Trogus was an officer of 
Caesar. Trogus himself seems to have been a man of 
encyclopaedic knowledge He wrote, after Aristotle and 
Theophrastus, books on the natural history of animals and 
plants, used by the elder Pliny, who calls Trogus “ one of 
the most piecise among authorities ” ( ccuctor ipse e sevens- 
sinus') But the principal work of Trogus consisted of 
forty-four Libn Histonaritm Philtppicarum This was a 
great history of the world, or ratliei of those portions 
of it which came under the sway of Alexander and his 
successors The tale "began with Nmus, the founder of 
Nineveh, and ceased at about the same point as Livy’s 
gieat work, viz, 9 ad The last event ie corded by the 
epitomator Justin (qv) is the recovery of the Roman 
standards captured by the Partkians (20 b c ) The history 
of Rome was treated as merely subsidiary to that of Greece 
and the East The work was based upon the writings of 
Gieek historians, such as Theopompus, Ephoius, Timieus, 
Polybius It has been contended that Trogus did not 
gather together the information from the leading Greek 
historians for himself, but that it was already combined 
into a single hook by some Greek, whom Trogus followed 
closely with some supeificial errors But the assumption 
appears improbable m itself, merely on a review of the 
remains of the historical writings, and is moreover incon- 
sistent with what we know of the works m natural histoiy, 
for which Trogus certainly went back to what were re- 
garded m his time as fii st-hand authorities It is generally 
admitted that Trogus had genuine qualifications for writing 
history, though he could not rid himself entirely of the 
faults of his authorities His idea of history was more 
severe and less rhetorical than that followed by Sallust and 
Livy, whom he blamed for putting elaboiate speeches m the 
mouths of the characters of whom they wrote Yet his own 
Latin style had a vivid force which is still to be recognized 
m the extracts made by Justin For the ancient history of 
the East, Trogus, even m the present mutilated state oi his 
historical work, often proves to he an authority of great 
importance 

The chief modem editions are those of Gronovius (Leyden, 1719 
and 1760), Fiotscher(Leipsic, 1827-30); and Jeep (Leip&ic, 1859 and 
1862) In Engelmann’s Bibliotheca Scnptorwn Olassicorum, n , 
under Justin, and Tiogus, will he found a laige numbei of refeiences 
to scatteied modem articles Perhaps the most important is that 
of A v Gutsckmid on the sources of the history of Trogus, m the 
second supplementary vol of the Jahrlb . /. class Philol (Lerpsic, 
1857) 

TROITSK, a district town of Russia, m the government 
of Orenburg, situated m a fertile steppe 392 miles to the 
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nortli-east of Orenburg, on the Siberian highway, is one 
of those towns which have grown lapidly of late m the 
south-east of Russia The Tioitskiy foit, erected in 1743, 
became a centre for the exchange trade with the Kirghiz 
steppe and Turkestan, and in that trade Troitsk is now 
second only to Orenburg Cotton, silk, and especially 
horses and cattle are imported, while leather, cotton, and 
woollen and metal wares aie exported An active trade 
m com foi the Ural gold-mines is carried on The popu- 
lation m 1884 was 13,000 

TROLLOPE, Ahthoisty (1815-1882), English novelist, 
was born m Keppel Street, Russell Square, London, accord- 
ing to most authorities, on 24th April 1815, m his own 
Autobiography he merely gives the year His father, a 
bainster, who had been fellow of New College, Oxford, 
brought himself and his family into the sorest straits by 
unbusmess-like habits, by quarrelling with his profession, 
or at least with the attorneys, and by injudicious specu- 
lations, especially m farming Trollope’s mother, Frances 
Milton, according to her son, was nearly thirty when she 
married m 1809 By her husband’s wish she made a 
strange journey to America m 1827, for the purpose of 
setting up a kind of fancy shop m Cincinnati, which 
failed utteily Hei visit, however, furnished her with the 
means of writing The Domestic Manners of the Americans 
This at once brought her m a considerable sum, and thence- 
forward she continued to be the mainstay of her family 
Her husband being obliged at last actually to fly the 
country from his creditois, his wife maintained him by 
her pen, at Bruges, till his death there m 1835. For some 
time Mis Tiollope wiote chiefly tiavels ; but she soon be- 
came known as a novelist, and was very industrious Her 
novels, the best of which are probably The Vicai of Wo ex- 
hill and The Widow Burnaby , are now rarely read, and 
indeed were never at their best above good circulating 
library level . they are written with cloverness indeed, and 
a ceitain amount of observation, but with many faults of 
taste, and with an almost total want of artistic complete- 
ness and form Her late beginning, her industrious career 
(for she wrote steadily for more than thirty years, till her 
death m October 1863, at Florence), and the entue absence 
in her of any blue-stocking or femme- savante weakness 
would have made her remarkable, even if she had not 
transmitted, as she undoubtedly did transmit, her talent, 
much increased, to her children 

Anthony Trollope was the third son By his own 
account few English men of letters have had an unhappier 
childhood and youth. He puts down his own misfortunes, 
at Harrow, at Winchester, at Harrow again, and elsewhere, 
to his father’s pecuniary circumstances, which made his own 
appearance dirty and shabby, and subjected him to various 
humiliations But it is permissible to suspect that this 
was not quite the truth, and that some peculiarities of 
temper, of which m after life lie had many, contributed to 
his unpopularity. At any rate he seems to have reached 
the verge of manhood as ignorant as if he had had no edu- 
cation at all. "While living abroad he tried ushership , but 
at the age of nineteen he was pitchforked by favour (for 
he could not pass even the ridiculous examination then 
usual) into the post-office. Even then his troubles were 
not over. He got into debt, he got into ridiculous 
entanglements of love affairs, which he has very candidly 
avowed •, he was in constant hot water with the authori- 
ties ; and he seems to have kept some very queer company, 
which long afterwards stood him m stead as models for 
some of his novel pictures At last in August 1841 he 
obtained the appointment of clerk to one of the post-office 
surveyors in a remote part of Ireland, with a very small 
nominal salary. This salary, however, was practically 
quadrupled by allowances ; living was cheap , and the life 
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suited Trollope exactly, being not office work, which he 
always hated, but a kind of travelling inspectorship And 
here he not only began that habit of hunting which (after 
a manner haidly possible m the stricter conditions of 
official woik nowadays) he kept up for many years even 
m England, but within three years of his appointment 
engaged himself to Miss Rose Heseltme, whom he had met 
m Ireland but who was of English bntk They weie 
mained m June 1844 His headquarters had previously 
been at Banagher ; he was now transferred to Clonmel 

Trollope had always dreamt of novel-writing, and his 
Irish experiences seemed to supply him with promising 
subjects With some assistance from his mother he got 
his first two books, The Matdei mots of Ballydoran and The 
Kellys and the O’ Kellys, published, the one m 1847, the 
other the next year But neither was in the least a 
success, though the second perhaps deserved to be ; 
and a third, La Vendee , which followed m 1850, besides 
being a much worse book than eithei, was an equal 
failuie Trollope made various othei liteiary attempts, 
but for a time ill foitune attended all of them Meanwhile 
he was set on a new kind of post-office work, which suited 
him even better than his former employment — a sort of 
loving commission to inspect lural post deliveries and 
devise their extension, first in Ireland, then throughout 
the west of England and South Wales That he did good 
woik is undeniable , but his curious conception of official 
duty (on his discharge of which he prided himself im- 
mensely) is exhibited by his confessions that he “ got his 
hunting out of it,” and that he felt “the necessity of 
travelling miles enough [he was paid by mileage] to keep 
his hoises ” It was dui mg this work that he struck the 
vein which gave him fortune and fame — which might per- 
haps have given him moie fame and not much less fortune 
if he had not worked it so hard — by conceiving The 
Warden This was published m 1855. It brought him 
little immediate profit, nor was even Barchester Towers, 
which followed, very profitable, though it contains his fresh- 
est, his most original, and, with the exception of The Last 
Chronicle of Bao'set, his best work. The two made him a 
reputation, however, and m 1S58 he was able foi the first 
time to sell a novel, The Three ClerLs, for a substantial 
sum, £250 A journey on post-office business to the West 
Indies gave him matenal for a hook of travel, The West 
Indies and the Spanish Mam , which he fiankly and quite 
truly acknowledges to be much better than some subse- 
quent work of his in the same kind Erom this time his 
production (mainly of novels) was incessant, and the sums 
which he received were very large, amounting m one case to 
as much as £3525 fora single hook, and to nearly £70,000 
m the twenty years between 1859 and 1879. All these 
particulars aie given with great minuteness by himself, 
and are characteristic The full high tide of Ins fortunes- 
began when the GornhiU Magazine was established in the 
autumn of 1859. He was asked at short notice to write a 
novel, and wrote Framley Parsonage, which was extremely 
popular , two novels immediately preceding it, The Ber- 
trams and Castle Richmond, had been much less successful 

As it will be possible to notice few of his subsequent works 
in detail, the list of them, a sufficiently astonishing one, may he 
givenhere . — Tales of All Countries (3 senes, 1861-1870), OrleyFarm, 
North America (1862) , Rachael Ray (1863) , The Small Rouse at 
Alhngton, Cam, You Forgive Her i (1864), Miss Mackenzie (1865); 
The Clavermgs, Nina Balatha, The Last Chronicle of Bai set { 1867), 
Linda Tressel (1868), Fhvneas Finn, He Knew He Was Right (1869); 
Brown, Jones, and Robinson, The Vicar of Bullhampton, An Editor s- 
Tales, Csesar (1870) ; Sir Harry Hotspur of Humblethwaite, Ralph 
the Heir (1871) , The G-olden Lion of Qranpere (1872) , The Eustace 
Diamonds, Australia and New Zealand{1878 ) , Phmeas Reduce, Harry 
Heathcote of Qangoil, Body Anna (1874) , The Way We Live Now 
(1875), The Prime Minister (1876) ; The American Senator (1877), 
Is He Popery oy t South Africa (1878) , John Caldigate, An Eye for 
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an Eye, Cousin, Betuy , Thackeray (1879) , The Dukes Child/ en, 
Cicero (1880) j Ayala’s Angel, Dr Wo /lie's School (1881), Fiau 
Fj oh/iifui/i , Lord Palmerston, The Fixed Pa wd, Kept in the Dark , 
Mai ion Fay (1882) , Mi Scarborough’s Family, The Land Leaguers 
1.1833) , and An Old Man’s Love (1884) 

How tins enormous total vas achieved m spite of official 
work (of which, lightly as he took it, he did a good deal, 
and which he did not give up for many years), of hunting 
three times a week m the season, of whist-playing, of not 
a little going into general society, he has explained with his 
usual curious minuteness. He reduced novel-writing to 
the conditions of regular mechanical work — so much so 
that latterly he turned out so many words m a quarter of 
an hour, and wrote at this rate so many hours a day He 
divided every book befoiekand into so many days' work 
and checked off the tallies as he wrote 

A life thus spent could not be very eventful, and its 
events may be summed up rapidly. In 185S he went to 
Egypt also on post-office business, and at the end of 1859 
he got himself transferred from Ireland to the eastern dis- 
trict of England. Here he took a house at "Waltham 
He took an active part m the establishment of The Fort- 
nightly Review in. 1865 j he was editor of St PctuPs for 
some time after 1867 , and at the end of that year he 
resigned his position m the post-office He stood for 
Beverley and was defeated; he received from his old 
department special missions to America and elsewhere 
(he had already gone to America m the midst of the 
Civil War) He went to Australia in 1871, and before 
going broke up his household at Waltham When he 
leturned he established himself in London, and lived there 
till 1880, when he removed to Hartmg on the confines of 
Sussex and Hampshire He had visited South Africa in 
1877 and travelled elsewhere On 3rd November 1882 he 
was seized with paralysis, and died on 6th December 

Of Trollope’s peisonal character it is not necessary to say much 
Strange as his conception of official duty may seem, it was evidently 
quite honest and smceie, and, though he is said to have been as an 
official popular neithei with supenors nor mferiois, he no doubt 
did much good work Privately he was much liked and much dis- 
liked,— a great deal of leal kindness being accompanied by a blus- 
tering and overbearing manner, and an egotism, not perhaps moie 
deep than other men's, but moie voeifeious His literary work needs 
more notice fSTofhing of it but the novels is remaikable for ment 
His Caesar and the Cicero aie curious examples of a man’s under- 
taking woik for which he was not m the least fitted Thackeray 
exhibits (though Trollope appears to have both admired Thaekeiay 
as an artist and liked him as a man) grave faults of taste and judg- 
ment and a complete laek of leal criticism. The books of travel are 
not good, and of a kind not good Nina Balatka and Linda Tressel, 
published anonymously and as experiments m the romantic style, 
have been better thought of by the author and by some competent 
judges than by the public or the publishers Blown, Jones, and 
Robinson was still more disliked, and is certainly veiy bad as a 
whole, but has touches of curious onginality in paits The lest of 
the novels have been judged very diffeiently by different persons 
There is no donbt that their enormous volume piejudiced readeis 
against them even long before the author let the public into the 
secret of then manufacture, which has made the prejudice deeper 
There is also no doubt that Tiollopa seldom or never creates a 
chaiacter of the first merit (Ml Crawley in the Last Chiomcle of 
Barset is the one possible exception), and that not one of his books 
can be called a wotk of genius At the same time no one piobably 
has produced anything like sueh a volume of anything like such 
meut He claims foi himself that his chaiacters aie always more 
or less alive, and they are Aftei his fiist failures he never pro- 
duced anything that was not a faithful and sometimes a veiy 
amusing tiansenpt of the sayings and doings of possible men and 
women His chaiaeteis are never marionettes, much less sticks 
He has some nutating mannerisms, notably a tuck of repetition 
of the same form of woids He is sometimes absolutely vulgar, — 
that is to say, he does not deal with low life, but shows, though 
always lobust and puie m morality, a ceitam coaiseness of taste 
He is constantly rather tuvial, and peihaps nowhere out of the 
Barset series (which, howevei, is of itself no mconsideiable woik) 
has he produced books that will live The veiy faithfulness of his 
representation of a ceitam phase of thought, of cultivation, of 
society, uninformed as it is by any highei spirit, in the long lun 
damaged, as it had fiist helped, the popularity of his work But, 


allowing for all this, it may and must still be said that lie held 
up his minor steadily to natuie, and that the minor itself was 
fashioned with no mconsideiable ait (G SA ) 

TROMBONE, a musical instrument of brass It has a 
cupped mouthpiece, and is formed of two principal parts 
— the bell, the bore of which gradually widens, and the 
slide, which is composed of two cylindrical tubes parallel 
to each other, upon which two othei tubes, communicating 
at their lower extremities by a pipe curved m a half-circle, 
glide without loss of air The mouthpiece is adapted to 
one of the upper ends of the slide and the bell to the 
other end "When the slide, which is moved by the right 
hand, is closed, the instrument is at its highest pitch ; the 
note is lowered in proportion as the column of air is 
lengthened by drawing out the slide 

[Formerly the tiombone was known as the sacldnit ; its 
modern designation — great trumpet — comes from the 
Italian. The Germans call it posaune. It is difficult to 
say where or at what epoch the instrument was invented 
In a manuscript of the 9th century, preserved at Boulogne, 
there is a drawing of an instrument which hears a gieat 
resemblance to a trombone deprived of its bell Virdung 1 
says little about the trombone, but he gives an engraved 
representation of it, under the name of Lusciun, which 
shows that early m the 16th century it was almost the 
same as that employed m our day By that time the 
trombone had come into vogue m England . the band of 
musicians in the service of Henry VIII included ten sack- 
but players, and under Elizabeth, m 1587, there were six 
English instrumentalists then enjoyed a certain reputa- 
tion and were sought for by foreign couits , thus m 1604 
I Charles III of Lorraine sought to recruit his sackbut 
players from English bands Brest onus 2 classes the tiom- 
bones m a complete family, the lelatrve tonahties of which 
| weie thus composed — 1 alt-posaun, 4 gemeine rechte p>os- 
aunen, 2 quart-posaunen , 1 octavposaun , — 8 in all The alt- 
posaun was m D With the si 
the accompanying harmonics • 

The gemeine rechte posaunen, 
or ordinary trombones, were in. 

A. Without using the slide they gave the subjoined sounds • 
1LJ . g f- The quart-posaun was made 

jp g , J - ^ .,-. a*rE pxxb — E E either m E, the fourth below 

" J. ~ j the gemeine rechte posaun, 

or m D, the lower fifth In the latter case it was exactly 
an octave below the alt-posaun. The octav-posaun was 
in A. It was constructed m two diffei ent fashions . 
either it had a length double that of the ordinary trom- 
bone, oi the slide was shortened, the length of the 
column of air being still maintained by the adaptation 
of a crook The first system, which was invented by 
Hans Schreiber four years before the work of Prsetorms 
appeared, gave the mstrumeutahst a slide by which he 
could procure in the lower octave all the sounds of the 
ordinary trombone The second system, which Prastonus 
had known for years, was distinguished from the first, not 
only by modifications affecting the form, but also by a 
larger bore Mersenne 3 calls the trombone t? ompette har- 
momque, but he does not appear to have made himself 
acquainted with its construction, for we can scarcely find 
an allusion m the confused text of his work to the tonality 
of the trombone then m vogue He established this fact, 
however, that it was customary m Erance to lower the 
instrument a fourth below the pitch of the ordinary trom- 
bone by means of a tortil, a kind of crook with a double 
turn that was fitted between the bell and the slide, “in 
order," he said, “to make the bass to hautbois concerts " 
The compass of the trombone is not limited to the mere harmo- 

1 Musica getutscht und auszgezogen, Basel, 1511. 

2 Organographia , Wolfeiibuttel, 1619 

3 Harmome UnvoerseUe , Paris, 1627. 
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mcs obtained by leaving tlie installment at its shoi test length — 
that is, with the slide close up , it in fact coinpnses seven positions, 
which axe obtained by shifting the slide as many lengths and m 
such a way that each of these pioduces a senes of liai monies a 
semitone lowei than the length which has pieceded This system, 
so simple and rational, might have been expected always to seive 
for the basis of the technique of the instillment, but fiom the 
middle of the 18th eentuiy the ait of playing tlie tiombone became 
the object of puiely empnic teaching Only foui positions were 
made use of 1 By tlie hi st — that is, with the slide close up — theie was 
obtained fiom the oidmaiy tiombone, then called the tenoi tiom- 
bone, the fiist senes of the subjoined haimomcs (the -m -p- 

numeials indicating the ordei i - ft* ~P- 1— 


numeials indicating the ordei) - ... ; 

the fundamental oi fiist note ^ 

being difficult to obtain , the i 3 ■ 

second position pioduced 

jm. qg the thu d 


, , , e ,, fm) ' - -I — In thus lowenng by semitones, the 

and the fouith sz. rj— . &oun q s fuinished by the foui positions 

gave the tenoi taomhone a diatonic scale from - y -- - 

This scale was formed with notes that could S B : - - | ■ ^ 

be peifectly just, but the lesult would have J- - 

been less satisfactoiy to the eai if the player 

had stnctly obseived the lules laid down by the teaching of that 
peuodfor the pioductioii of the chromatic mteivals Tims to pass 
liom a note fuinished by one of the foui positions to anothei a 
semitone lower it was necessaiy to lengthen the slide by two 
fingeis , if the semitone highei was lequned the slide had to be 
shortened to the same extent 2 A consideration of the laws 
affecting lengths of pipes will show the viciousness of that rule 

Of all wind instruments the tiombone has perhaps been least 
modified in foim , changes have occasionally been attempted, 
but for the most part with only tufling success The innovation 
which has had the most vogue dates fiom tlie end of the 18th 
con tui y , it consisted m bending tlie tube of the hell m a half 
cncle above the head of the executant, winch pioduced a veiy 
bizane effect It also gave use to veiy senous inconveniences 
by destioynig the regulauty of the piopoitions of the bell it pre- 
judicially affected tlie quality of toue and intonation of the install- 
ment For a long time the curved hell with its serpent’s mask 
was maintained m military music, and it is only about twenty 
years ago that it was completely given up By giving a half turn 
more to tlie bell tube its opening was dnected to the back of the 
executant , but this form, m fashion foi a little while about "1830, 
was not long adhered to, and the tiombone reassumed its pumitave 
foim, •which is stall maintained As appears from a patent de- 
posited by Stolzel and Blumel at Berlin on 12th April 1818, the 
application of ventils oi pistons was then made foi the fiist time 3 * * * 
The ventils, at first two m number, effected a decided lengthening 
of the mstiument The fiist augmented the length of the tube by 
a tone, lowcimg by as much the natuial haimomcs The second 
pioduced a similai effect for a semitone, and the simultaneous em- 
ployment of tlie two pistons lesulted m the depression of a tone 
and a half The pi mciple, tlierofoie, of the employment of ventils 
or pistons is the same as that which governs the use of slides 
For instance, a trombone is provided with tlnee pistons, and without 
their help it produces the first of the following sets of haimomcs 
(the numbeis indicating the ordei) - 

Then by pressing down the second (i) fL EE 

piston we obtain a lengthening of tlie — *' ~ — — 

column of air that lowei s the m- „ i :.d E Ez EE t — 
stiument by a semitone and makes 2 2 4 5 

it produce the second sot ofharmom.es / 2 \ -m 

heie shown , with the aid of the first -- |* ■ y 7 -T — 

piston we relengthen the column, so gg 3 — p— Ezz: ~ EEE=z 

as to get a whole tone lower, pioduc- 

mg tlie third set of sounds , the third ( 3 ) t _ m -ffi: 

piston, m the same way, lowers the zzq;— p— ELi— — 
mstiuinent a tone and a half, as m ^ -bJ— p — ^ — : — .-r— 

(4) ~ 0 L ip: (4 ) , hy the simultaneous employ- 

1 — ^ -tr~ — — ment of the second and third pis- 

— p — l —— 'zrzz zirr tons we aruve at two tones, as m (5) , 

(5) f h _ bf* the combination of the first and 

zgg T"' thud pistons lowers the instrument 

s z — — I . ,n_ two tones and a half, as shown m (6) , 

1 Der sich selbst tnformirende Musious, Augsburg, 1762, hy Johann 
Jacob Lotter. 

2 It need hardly be remarked that the higher semitone cannot be 

pi oduced in the first position. 

8 This was mentioned m the Leipsic A llgemeine immfailiscTie 

Zeitung m 1815, the merit of the invention being assigned to Heinrich 

Stolzel of Pless m Silesia 


finally, uniting thethiee pistons low ers 

— '[*" A^ the tiombone thiee tones and a half, 

— p- ~z i ' — ~~ as shown 111 (7) 

(7) — q*: Notwithstanding the mcieased facility 

•• - 1 — obtained by the use of pistons, they 
J — ■ . [1 — 1 E _ ate very fai fiom having gamed the 

<m ~ suffiages of all playeis many piefei 

the slide, believing that it gives a facility of emission that they 
cannot obtain with a piston tiombone. Foi this lllustiation 
of the use of pistons, we have taken a tenoi tiombone m Bf? , the 
flat tonalities having been piefened foi militaiy music since the 
commencement of the 19th eentuiy, the pitch of each vanety 
of taombones has been laised a semitone At piesent six tiom- 
bones are moie 01 less m use, viz , the alto tiombone m F, the 
alto m E | j (foimeily 111 D), the tenoi in B[? (foimerly m A), the 
bass m G, the bass m F (foimeily m E), the bass 111 E|y (foimeily 
m D) This taansposition lias no lefeienee to the number of 
vibrations that may be officially 01 tacitly adopted as the standaid 
pitch of any countiy 01 locality A tiombone an. octave lowei 
than the tenoi has lecently been lemti oduced into the oichestia, 
pi mcipally by Wagnei The diffeient vancties just cited aie con- 
structed with pistons 01 slides, as the case may be (V M ) 

TE.OMP, the name of two famous Dutch admirals 

I Martin Harpertzoon Tromp (1597-1653) was born 
at Bnelle, South Holland, m 1597 At the age of eight 
he made a voyage to the East Indies m a merchantman, 
but was made pnsonei and spent several years on boaid 
an English cruiser On making his escape to Holland he 
entered the navy m 1624, and m 1637 was made lieutenant- 
admnaL In Febiuary 1639 he surprised, off the Flemish 
coast near Giavelmes, a laige Spanish fleet, which he com- 
pletely destioyed, and m the following September he de- 
feated the combined fleets of Spam and Portugal off the 
English coast — achievements which placed him m the first 
rank of Dutch naval commanders. On tlie outbieak of war 
with England Tiomp appeared m the Downs in command 
of a large fleet and anchored off Dover On the approach 
of Blake he weighed anchor and stood over towards France, 
but suddenly altered his cornse and bore down on the 
English fleet, which was much inferior to his m numbers 
In the engagement which followed (19th May 1652) he had 
rather the worst of it and drew off with the loss of two ships 
In November he again appeared m command of eighty 
ships of war, and a convoy of 300 merchantmen, which he 
had undertaken to guard past the English coast Blake 
resolved to attack him, and, the two fleets coming to close 
quarters near Dungeness on the 30th Novembei, the 
English, after severe losses, drew off m the darkness and 
anchored off Dover, retnmg next day to the Downs, while 
Tromp anchored off Boulogne till the Dutch merchantmen 
had all passed beyond danger. The statement that he 
sailed up the Channel with a broom at his masthead m 
token of his ability to sweep the seas is probably mythical 
In the following February (1653), while m charge of a large 
convoy of merchantmen, he maintained a running fight with 
the combined English fleets under Blake, Penn, and Monk 
off Portland to the sands of Calais, and, though baffling to 
some extent the purposes of the English, had the worst of 
the encounter, losing nine ships of war and thirty or forty 
merchantmen On 3d June he fought an indecisive battle 
with the English fleet under Dean m the Channel, but 
the arrival of lemforcements under Blake on the following 
day enabled the English to turn the scale against him and 
he letired to the Texel with the loss of seventeen ships 
Greatly discouraged by the results of the battle, the Dutch 
sent commissioners to Cromwell to treat for peace, but 
the proposal was so coldly received that war was imme- 
diately renewed, Tromp again appearing in the Channel 
towards the end of July 1653 In the hotly-contested 
conflict which followed with the English under Monk on 
the 29th Tromp was shot by a musket bullet through the 
heart. He was buried with great pomp at Delft, where 
there is a monument to his memoiy m the old church 
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II. Cornelius Troup (1629-1691), tlie second son of ’ 
the preceding, was born at Rotterdam on 9th. September 
1629 At tlie age of nineteen lie commanded a small 
squadron charged to pursue the Algerian pirates In 1652 
and 1653 he served in Yan Galen’s fleet m the Mediter- 
ranean, and after the action with the English fleet off 
Leghorn, 13th March 1653, m which Yan Galen was killed, 
Tromp was promoted to be rear-admiral On 13th July 
1665 his squadron was by a hard stroke of ill fortune de- 
feated by the English under the duke of York. In the fol- 
lowing year Tromp served under De Ruyter, and on account 
of De° Ruyter’s complaints of his negligence in the action 
of 5th August he was deprived of his command He 
was, however, reinstated m 1 673 by the stadtholder William, 
afterwards king of England, and m the actions of 7th 
and 14th June, against the allied fleets of England and 
France, manifested a skill and bravery which completely 
justified Ms reappointment. In 1675 he visited England, 
when Charles II. created him a baron In the following 
year he was named lieutenant-admiral of the United Pro- 
vinces. He died at Amsterdam, 29th May 1691, shortly 
after he had been appointed to the command of a fleet 
against France Like his father he was buried at Delft. 

See H cle Jager, Set Geslacht Tromp, 1883. 

TROMSO, a town of Norway, capital of the amt of 
the same name and an episcopal see, stands on the eastern 
shore of a low fertile islet of the same name between Hvaloe 
and the mainland, in 69° 38' N. lat and 18° 55' E long. It 
consists principally of one wide street of wooden houses , 
the chief public buildings are the town -hall, the national 
church, the Roman Catholic church, and the museum, 
which contains a good zoological collection The town has 
a high school and a normal seminary The main specialty 
of the plaee is bears’ skms and other kinds of fur. The 
herring fishery of Tromso is very productive, and the 
activity of the town is further increased by the circum- 
stance that it is the port of call for ships making for the 
seal fishing and walrus hunting on Spitzbergen and Nova 
Zembla. Tromso was founded m 1794. The population, 
which m 1816 did not exceed 300, was 5409 in 1882 

TRONDHJEM. See Throkdhjem 

TROPIC-BIRD, so called of sailors from early times, 1 
because, as Dampier ( Voyages , l. p 53) among many 
others testifies, it is “never seen far without either 
Tropiek,” and hence, indulging a pretty fancy, Linnaeus 
bestowed on it the generic term, continued by modern 
writers, of Phaethon, in allusion to its attempt to follow 
the path of the sun 2 There are certainly three well- 
marked species of this genus, but their respective geo- 
graphical ranges have not yet been definitely laid down 
All of them can be easily known by their totipalmate 
condition, m which the four toes of each foot are united 
by a web, and by the great length of the two middle 
tail-qiulls, which project beyond the rest, so as to have 
gained for the birds the names of “Rabijunco,” “Paille- 
en-queue,” and “ Pijlstaart ” among mariners of different 
nations. These birds fiy to a great distance from land 
and seem to be attracted by ships, frequently hovering 
round or even settling on the mast-head. 

The Yellow-billed Tiopic-hud, P. fiavvrostns or candidus, appears 
to have habitually the most northerly, as well, perhaps, as the 

1 More recently sailors have taken, to call it “ Boatswam-bnd” — 
a name probably belonging to a very different kind (c/ Skua) 

2 Occasionally, perhaps through violent storms, Tropic -birds 
-wander very far from their proper haunts In 1700 Leigh, m his JS T 
II Lancashire (l pp 164, 195, Birds, pi. i,, fig 3), described and 
figured a “Tropiek Bird” found dead iu that county Another is 
said by Mr Lees ( Zoologist , ser 2, p 2666) to have been found dead 

at Cradley near Malvern — apparently before 1856 (J. H Gurney, jun , 
op cit, p 4766) — which, like the last, would seem (W H Heaton, 
op cat., p 5086) to have been of the species known as P aethereus 

Na.uma.nn was told ( JRhect , i. p 25) of its supposed occurience at 
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widest lange, visiting Bemmda yeaily to breed there, but also 
occurring numerously m the southern Atlantic, tlie Indian, and a 
great part of the Pacific Ocean In some islands of all these three 
it breeds, sometimes on tiees, which the other species aie not 
known to do Howevei, like the rest of its congeners, it lays hut a 
single egg, and this is of a pinkish white, mottled, spotted, and 
smeared with brownish purple, often so closely as to conceal the 
ground colour This is the smallest of the group, and hardly 
exceeds m size a laige Pigeon , hut the spiead of its wings and its 
long tail make it appeal more bulky than it leally is Except 
some black maikmgs on tlie face (common to all the species 
known), a laige black patch paitly covei mg the scapulars and 
wing-coverts, and the black shafts of its elongated lectnces, its 
ground colour is white, glossy as satin, and often tmged with 
loseate Its yellow bill readily distinguishes it fiom its larger eon- 
genei P aetheseus, but that has nearly all the uppei suiface of the 
body and wings closely barred with black, while the shafts of its 
elongated reetnces are white This species has a lange almost 
equally wide as the last; hut it does not seem to occrn m the 
western part of the Indian Ocean The third and laigest species, 
the Bed-tailed Tropic-bird, P rubi icauda oi phoemciirus, not only 
has a red hill, hut the elongated and very attenuated recti ices aie 
of a bright crimson red, and when adult the whole body shows a 
deep roseate tinge The young are beautifully barred above with 
black arrow-headed markings This species has not been known 
to occui m the Atlantic, but is perhaps the most numerous m the 
Indian and Pacific Oceans, m which last great value used to be 
attached to its tail-featheis to be worked into ornaments 3 

That the Tropic-birds form a distinct family, Phaethon- 
tidce, of the Steganopodes (the Dysporomorphse, of Prof 
Huxley), was originally maintained by Brandt, and is now 
generally admitted, yet it cannot be denied that they 
differ a good deal from the other members of the group 4 , 
indeed Prof Mivart m the Zoological T? cmsactzons (x p 
364) will hardly allow Fregata and Pkaethon to be steg- 
anopodous at all , and one curious difference is shown by 
the eggs of the latter, which are in appearance so wholly 
unlike those of the rest The osteology of two species 
has been well described and illustrated by Prof Alph 
Milne-Edwards m M. Grandidier’s fine Oi&eaux de Mada- 
gascar (pp 701-704, j)ls 279-28 la) (a n ) 

TROPPAU (Slavonic Opava ), the chief town of Austrian 
Silesia, is a busy commercial place on the right bank of 
the Oppa, close to the Prussian border A well-built town 
with extensive suburbs, it has two market-places and con- 
tains six churches, an old town-house recently restored m 
the Gothic style, and numerous educational, benevolent, and 
commercial institutions The site of the former fortifica- 
tions is laid out m pleasant promenades Troppau manu- 
factures large quantities of cloth, especially for the army , 
and its industrial establishments include a large sugar- 
refinery and manufactories of machines and stoves In 
1880 the population was 20,562. German is spoken m the 
town proper, but a dialect of Polish prevails m the suburbs 

Troppau was founded m the 13th century , but almost its only 
claim to lnstoneal mention is the fact that m 1820 the monarchs 
of Austria, Russia, and Prussia met here to deliberate on the tend- 
encies of the Neapolitan revolution This congress of Troppau, 
however, left nearly the whole matter to be considered and decided 
at Laibach The former pimcipality of Tioppau is now divided be- 
tween Austria and Prussia, the latter holding the lion’s share. 

TROTZENDORFF, or Troced obeius, Valentin 
Friedlanb (1490-1556), called Trotzendorff from his 
birthplace, near Gorlitz, in Prussian Silesia, was born on 
14th February 1490, of parents so poor that they could 
not keep him at school. The boy taught himself to read 
and write while herding cattle, he made paper from birch 
bark, and ink from soot. When difficulties were overcome 
and he was sent for education to Gorlitz, his mother’s last 

Heligoland, and Col Legge (B Ceylon, p 1174) mentions one taken 
m India 170 miles from the sea The case cited by MM Degland and 
Gerbe ( Onuth Furopeenne, n p 363) seems to be that of an Albatros. 

3 A fourth species, P mdicus, has been described from the Gulf of 
Oman, but doubt is expressed as to its validity (cf. Legge, ut supra , 
pp 1173, 1174) 

4 Sulidse (Gannbt), Pelecamdae (Pelican), Plotidm (Snake-bird), 

! Phctlacrocoracidfe (Cormorant), and Fi egatidse (Frioate-bird). 



T R O- 

words were “ stick to the school, dear son 33 The words 
determined his caieei he lefused all ecclesiastical pi emo- 
tion, and lived and died a schoolmaster He became a 
distinguished student, learned Ciceronian Latin from Peter 
Mosellanus and Greek fiom Richard Croke, and after 
graduation was appointed assistant master m the school 
at Gorlitz There he also taught the rector and other 
teachers "When Luther began his attack on indulgences, 
Tiotzendorff lesigned his position and went to study under 
Luther and Melanchthon, suppoitmg himself by private 
tuition Thence he was called to be a master m the 
school at Goldberg m Silesia, and m 1524 became lector. 
There he lemamed three yeais, when he was sent to Lieg- 
nitz. He returned to Goldberg m 1531 and began that 
career which has made him the typical German school- 
master of the Reformation period His system of educa- 
tion and discipline speedily attiacted attention He made 
Ins "best elder scholais the teachers of the younger classes, 
and insisted that the way to learn was to teach He 
organized the school m such a way that the whole ordi- 
nary discipline was m the hands of the boys themselves 
Every month a “consul,” twelve “senators,” and two 
“ censors 35 were chosen from the pupils, and over all Trot- 
zendorff ruled as “ dictator perpetuus 33 One hour a day 
was sclent m going over the lessons of the previous day 
The lessons were repeatedly recalled by examinations, 
which weie conducted on the plan of academical disputa- 
tions Every week each pupil had to write two “exeicitia 
styli,” one m piose and the other m verse, and TiotzendoifF 
took pains to see that the subject of each exercise was 
something intei esting The fame of the Goldberg school 
extended over all Protestant Germany, and a large number 
of the more famous men of the following generation were 
taught by Trotzendorff He died on 20th April 1556 

See Heirmann, Mcrkwilt cfoge Lebensgescluchte ernes beruJimtes 
Sehulmans, V F Trotzendoi ffs, 1727 ; Froscli, V F Trotzendorff, 
llelctor zu Goldberg, 1818, Pinzger, V F Tiotzendorff (ivitli the 
Goldberg poitiait, and a complete list of bis wutmgs), 1825 ; 
Ivoehlei, V F Trotzendorff, cm biog? apMscher Versuoh, 1848 
These biographies appear to take all their facts fiom a funeral oi 
memoiial oiation delivered by Balthasai Rhau m the univeisity of 
Wittenberg on 15tli August 1564, and published m an edition of 
TiotzendoiflTs Rosarium, 1565 

TROUBADOURS See Provenqal Literature, vol 
xx. p 873, and France, vol ix p 646 

TROUGHTON, Edward (1753-1835), instrument 
maker, was born m the parish of Corney m Cumberland 
in October 1753 He joined Ins elder brother John m 
carrying on the business of mathematical instrument makers 
m Fleet Street, London, and continued it alone after Ins 
brother’s death, until he in 1826 took W Simms as a 
partner He died m London on 12th June 1835 

Troughton was veiy successful m improving the mechanical pait 
of most nautical, geodetic, and astionomical mstiuments He was 
completely colour-blind, which prevented him from attempting ex- 
periments in. optics. The fiist modem tiansit circle (see Eoemer) 
was constructed by him in 1806 for Groombndge ; hut Tioughton 
was dissatisfied with this form of mstiument, which a few years 
afterwards was brought to gieat peifection by Reichenbaoh and 
Rebsold (qq v ), and designed the muial circle in its place. The 
first instrument of this kind was elected at Gieenwich in 1812, and 
ten or twelve others were subsequently constiucted for othei obser- 
vatories , but they were ultimately superseded by Troughton’s earlier 
design, the transit cncle, by which the two coordinates of an object 
can be determined simultaneously He also made transit rastiu- 
ments, equatonals, &c , but his failure to construct an equatorial 
mounting of laige dimensions, and the consequent lawsuit with 
Sn James South, embittered the last years of his life 

TROUT See Salmonid m, also Angling, vol. li p 41. 

TROUVILLE, a fashionable seaside town of France, 
chef-lieu of the department of Calvados, and a port of the 
English Channel, is situated at the month of the river 
Touques, on the right bank, 136 miles west-north-west of 
Paris and 34 north-east of Caen by rail. The climate is 
mild, and the neighbourhood well wooded ^ there are villas 


-T R O 589 

m all styles of architecture, a casino, and vast sti etches of 
sand where the visitois (15,000 m 1881) bathe and walk 
"With Havre, which lies on the other side of the estuary of 
the Seme, 8 oi 10 miles off, there is continual steamer com- 
munication In 1886 the population was 5750 (commune 
6300) Deauville, on the left bank of the Touques, opposite 
Trouville, is lemarkable foi its casino, terrace, and fine 
mansions, hut, except during the race-week m August, is 
comparatively deserted In 1886 its population, was 2100 
(commune 2220) In 1866 a dock, 985 feet m length 
by 262 m breadth, with 24 feet of depth at high water, 
was constructed between Trouville and Deauville , m 
1882 292 vessels (54,391 tons) entered and 283 (53,510 
tons) cleared 

TROVER, or tiover and conversion, the name of a form 
of action m English law no longer m use, corresponding to 
the modern action of conversion It was brought foi 
damages for the detention of a chattel, and diffeied fiom 
detinue m that the lattei was bi ought for the leturn of the 
chattel itself The name trover is due to the action having 
been based on the fictitious averment m the plaintiff's de- 
claration that he had lost the goods and that the defendant 
had found them The necessity for this fictitious avei- 
ment was taken away by the Common Law Procedure 
Act, 1852 An action of trover lay (as an action of con- 
version still lies) m every case where the defendant was m 
possession of a chattel of tlie plaintiff and refused to de- 
liver it up on lequest, such refusal being pi imct ffcicie 
evidence of conversion The damages recoverable are 
usually the value of the chattel converted In an action 
for detention of a chattel (the representative of the old 
action of detinue), the plaintiff may have judgment and 
execution by wnt of delivery for the chattel itself or for its 
value at Ins option An action for conveision oi detention 
must be brought within six yeais The corresponding 
action in Scotch law is the action of spuilzie It must be 
brought within three years m order to entitle the pursuer 
to violent profits, otherwise it prescribes m forty years 

TROWBRIDGE, an ancient town of Wilts, England, 
is situated on the river Mere or Biss, a feeder of the Avon, 
and on a branch of the Great Western Railway, 33 miles 
north-west of Salisbury and 97£ west of London The 
parish church of St James is an ancient stone structuie m 
the Gothic style, with a west square tower, surmounted by 
a spire 159 feet in height, and a baptistery (1885). The 
site of the ancient castle was at the mound called Courthill, 
but all traces of it have long disappeared, it having been 
demolished before the leign of Henry VIII Among the 
charitable institutions are the Edward and Yerbury alms- 
houses (1698), the old men’s almshouses, and the cottage 
hospital (1886) There are a market house and a town 
hall Public gardens 4 acies m extent were opened in 
1884 A water company (incorporated m 1873) supplies 
the town with water from the chalk hills m the neigh- 
bourhood of Biss The principal industry is the manu- 
facture of kerseymere and of broad and other woollen 
cloths, established as early as the reign of Henry VIII 
The town is governed by a local board of health of twenty- 
one members. The population of the urban sanitary dis- 
trict (area 2080 acres) in 1871 was 11,508, and m 1881 
it was 11,040. 

The town was defended, m behalf of Matilda against Stephen by- 
Humphrey de Bohun By Leland it is called Throughbiidge oi 
Thoroughbridge Anciently it was a loyal manor forming pait of 
the duchy of Lancaster, having been granted by the crown to John 
of Gaunt Afterwaids it re vei ted to the ciown and was given by 
Henry VIII. in the 28th year of his reign to Sir Edward Seymour. 
It again lapsed to the crown under Elizabeth, and m the 24th year 
of her reign was assigned to Edward, eail of Hertford By mai- 
liage it passed to the Rutland family, who, howevei, eventually 
sold it It foimerly gave the title of baron to the Seymoiu family 
The poet Crabbe was rector of the parish from 1814 to 1832 
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TROY See Troad. 

TROY", a city of the United States, county ^ seat of 
Rensselaer county, New York, is situated m 42° 44' N 
lat and 73° 41' W long, upon the east hank of the 
Hudson river, at the head of tide water It is nearly 
north of New York City (147 miles) and somewhat north 
of west from Boston (136 miles) The city, which has a 
length of about 4 miles, with an average breadth of 1 
mile, is built ma inl y upon a level terrace slightly elevated 
above the river, but of late years the residence portion 
has extended up the hills (rising to 400 feet) which limit 
this plain on the east. It is m the main, regularly laid out, 
aud is traversed hy street railways Troy is situated at 
what is practically the terminus of the Erie Canal, con- 
necting the Hudson river (here navigable for vessels of 8 
to 10 feet draught) with Lake Erie, and of the Champlain 
Canal It has three railroads, by which it is connected 
with New York on the south, Buffalo on the west, and aho 
with the east and north The principal industries, which 
m 1880 gave employment to 22,434 persons, are metal- 
working, especially in iron and steel, and the making of 
stoves and linen goods The value of the products was 
$23,497,163 The city is the seat of the Rensselaer 
Polytechnic Institute, which was for many years the lead- 
ing engineering school of the United States, and still 
maintains a high reputation. The population, which in 
1810 was only 3S95, had m 1830 risen to 11,556, and 
by 1880 to 56,747 (27,154 males and 29,593 females, the 
excess of the latter being explained hy the large number 
of women employed as factory operatives). The propor- 
tion of foreign born (16,938) was large 

The city was founded in 1787 hy the Dutch, under the name of 
Vanderheyden, and tvo years later the present name was adopted 
In 1794 it was incorporated as a village, and. in 1816 it received a 
city charter The opening of the Erie and the Champlain Canals 
in 1823 insured its piospenty and rapid giovth. 

TROY, Je 42 f Francois de (1679-1752), a French 
painter, highly endowed by nature, was born at Paris in 
1679 He received his first lessons from his father, him- 
self a skilful portrait-painter, who afterwards sent his son 
to Italy There his amusements occupied him fully as 
much as his studies , hut his ability was such that on his 
return he was at once made an official of the Academy 
and obtained a laige number of orders for the decoration 
of public aud private buildings, executing at the same 
time a quantity of easel pictures of very unequal merit 
Amongst the most considerable of his works are thirty- 
six compositions painted for the hotel of De Live (1729), 
and a series of the story of Esther, designed for the 
Gobelins whilst De Troy was director of the school of 
France at Rome (1738-51), — a post which he resigned in 
a fit of irritation at court neglect He did not expect 
to be taken at his word, but found himself forced to 
return to France, and was making ready to leave when 
he died suddenly (24th January 1752) of an attack on 
the lungs 

His desire to make a figure m the woild led him to neglect his 
moie serious duties and injured his piofessional reputation The 
life-size painting (Louvre) of the Enst Chapter of the Order of the 
Holy Ghost held by Hemy IV , in the chnreh of the Giands 
Augustins, is one of his most complete perfoimances, and his 
diamatic composition, the Plague at .Marseilles, is widely known 
through the excellent engraving of Thomassm The Cochins, father 
and son, Fessard, Galimarcl, Bauvailet, Hensset, and the painters 
Boucher and Panocel have engraved and etched the woiks of 
De Trey 

TROY, West, See West Trot. 

TROYES, a town of France, formerly the capital of 
Champagne, and now chef-lieu of the department of Aube, 
and an episcopal see, is 104 miles south-east of Paris by 
the railway to Belfort, at the junction of the line from 
Orleans to Chalons. Several arms of the Seme and also 
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the Haute-Seine Canal run through the town The cathedral 
of St Peter and St Paul, the building of which lasted from 
1206 till the 16th eentrny, still wants the south tower 
The choir, the end chapels, and the sacnstry were restored 
m 1849-1866 The 16th-century fagade, with mutilated 
bas-reliefs and statues, is surmounted by the tower of St 
Peter (230 feet) The choir, one of the most beautiful m 
France, belongs to the 13th century, as does also its re- 
markable glass The treasury contains gospels of the 
11th and 12th centuries, precious stones brought from the 
East at the time of the crusades, and ancient and beautiful 
lace The unfinished church of St Urban, begun in 1262 
at the expense of Urban IY , is a charming specimen of 
the best period of Gothic architecture, the side portals 
I being remarkably light and delicate The church of St 
I Madeleine, built at the beginning of the 12th century, 
enlarged m the 1 6th, and recently restored, contains a rich 
| rood-screen hy Jean de Gualde (1508) In 1420 the treaty 
of Troyes was signed m the church of St John, where 
Henry Y of England and Cathenne of France were sub- 
j sequently married The church of St Remy, with a 
Romanesque tower, the churches of St Nizier and St 
Nicholas, both of the 1 6th century, and that of St Pantaleon, 
of the 16th and 17th, should also he noticed There are 
some curious fireplaces m the town hall (17th century), 
and the municipal archives contam the correspondence of 
the dukes of Lorraine and Guise The old abbey of St 
Loup is occupied by the library (80,000 volumes and 2720 
manuscripts) and a museum containing numerous collec- 
tions , that relating to natural history is rich m ornithology 
and entomology, and has many aerolites. Most of the old 
houses of Troyes are of wood, hut some of stone of the 
16th century are remarkable for their beautiful and 
original architecture The chief industry of Troyes and 
the surrounding district is the manufacture of cotton and 
woollen hosiery, which is woven almost entirely by hand, 
and is exported to America and Switzerland One-fourth 
of the population live by subsidiary industries. There are 
14 cotton mills with 10,000 spindles, bleaching, dressing, 
and dye works, workshops for making looms, needle factories, 
iron and copper foundries, 8 flour mills, and nurseiy and 
market gardens. A trade is carried on m pork and cheese. 
A few miles from the town stands the curious church of 
St Andrew (16th century), with a remarkable portal. The 
I population m 1886 was 46,972 (46,067 m 1881) 

I At the beginning of the Roman period Tioyes ( Augustobona ) 

I was the principal settlement of the Tiieassi It was chustiamzed 
in. the 3td century, and its bishop St Loup (426-479) founded 
renowned Schools, and averted the fmy of Attila. In 484 Tioyes 
passed into the hands of Clovis, and belonged sometimes to Neustna, 
sometimes to Austrasia, till all Gaul was united undei Chailes Mai tel 
In 878 Pope John VIII piesided at a council in Troyes The 
town was fired and sacked hy the Saracens m 720, and by the 
Noimans m 889 and 905 In 1229 Theobald IV., besieged in his 
| capital, was dehveied by king Louis IX , and in 1230 he granted 
the inhabitants a municipal charter. Fiom this time the fairs of 
Troyes became celebrated During the captivity of King John m 
England, Tioyes resisted all attacks, and after Agmcouit took the 
part of the Burgundians In 1417 the rule of Queen Isabeau of 
Bavaria was established in Troyes, wheie m 1418 the pailement of 
Pans met , and on 21st May 1420 Hemy V of England, Chailes 
VI of France, Isabeau, and Philip of Buigundy signed the famous 
tieaty of Troyes. On 9th July 1429 the town capitulated to Joan 
of Arc In the 16th century Piotestantism made rapid progress, 
hut m 1562 the Huguenots were foiced to letue to Bar-sur-Seine , 
after the massacre of St Bartholomew in Pans, the Calvinists m the 
pnsons of Troyes met the same fate. In 1577 the inhabitants 
joined the League, and only opened their gates to Henry IV. m 
1594 In 1787 the parlement of Pans again met here. In 1814 
both the allied and the imperial aimies occupied Troyes , and m 
1870 the town was occupied by the Geimans 

TROYES, Chrestie n de See Chrestien de Troyes, 

and Romance, vol. xx p 645 

TRUCE OF GOD. The orderly administration of 
justice and the universal peace, which the Roman empire 
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establi&lied from the Euplnate& to the Atlantic, did not 
long survive the inroads of the Teutonic tribes who m 
western Europe divided the inheritance of the Latin world 
All the early Teutonic codes, being based, however remotely, 
on the right of private war and private vengeance, might 
discourage, but were powerless to abolish, the instinct 
which impels the members of half -civilized communities 
to avenge their own wrongs Hence the pax Romann 
died with the empire , nor could the splendid organization 
of Charlemagne do more than effect a very partial resusci- 
tation of it Throughout the 9th and 10th centuries, as 
the lif e-benefices of the later Carolmgian kings became 
gradually transformed into hereditary fiefs, the insecurity 
of life and property grew greater , for there was no central 
power to curb the injustice of the petty dukes and counts 
who warred and pillaged at their will At this moment, 
when western Europe threatened to sink back into the 
chaos from which it had been won by Home, the church 
came forward to airest the process of its dissolution. 
Speaking at first in her own interest and m that of the 
poor, whose great protector she claimed to be, she decreed 
a special peace for the unarmed clerk and the industrious 
husbandman The council of Charroux m Poitou led 
the way m 989 With the opening of the next century 
the movement spread over Aquitaine and the rest of 
Prance. Everywhere the bishops set themselves to exact 
from the whole diocese, noble and simple alike, a novel 
oath to abstain fiom violence and to respect the sanctity 
of churches. William V of Aquitaine, the most powerful 
lord of southern Prance, lent his influence to the cause at 
the councils of Limoges (994) and Poitiers (999) The latter 
council prescribed the methods by which all who violated 
their solemn engagement should be punished. The times, 
however, were hardly ripe for the inauguration of an era 
of peace Gerard of Soissons, perhaps, was not the only 
bishop who eyed this dream of universal harmony askance, 
as tending to encroach on the king’s prerogative (see 
Bouquet, x 201) ; aud, on the whole, it may be said that 
the 5 ‘Peace of God” was at best but a somewhat ineffectual 
protection to churches, priests, and labourers. If there 
was any hope of restraining the mutual feuds of the barons 
it must be by other means And here the church again, re- 
cognizing the impossibility of absolutely stopping all feudal 
warfare, endeavoured to limit it. This limitation of the 
right of perpetual warfare, reduced to writing, sanctioned 
by an oath, and confirmed by the decrees of councils, 
assumed the name of the “Truce of God” (treva or treuga 
Dev) The truce of God seems to have been first estab- 
lished at the synod of Tuluges, near Perpignan m Roussil- 
lon, on 16th May 1027 In accordance with its decrees 
all warfare was to be suspended from noon on Saturday 
till prime on Monday ; and the peace of God was perman- 
ently extended to all monks, clerks, bishops, and churches. 
Like the pax ecclesise, this laudable example was soon fol- 
lowed elsewhere About 1041 it extended itself over 
Aquitaine and all Prance ; in 1042 the council of Caen, 
under the sanction of Duke William, established it m 
Normandy — a country m which, according to a contempo- 
rary writer (Rodolph Glaber, v 1), it was not at first 
accepted By this time its terms had been much enlarged • 
and we may perhaps take the provisions of a second synod 
at Tuluges (1041) as representing its normal form. Ac- 
cording to this synod the treuga Dei was to last from the 
Wednesday evening to the Monday morning in every 
week, from the beginning of Advent to the octave of the 
Epiphany, from the beginning of Lent till the octave of 
Pentecost, for the feasts of the Holy Cross, the three great 
feasts of the Yirgm, and those of the twelve apostles and 
a few other saints. More usually the interval between 
the Epiphany octave and Lent and that from Easter to 
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Rogations were left subject to the weekly truce only 
Thus from being a mere local institution it spread rapidly 
over all Prance, and seems to have crossed into Germany, 
Italy, Spam, and England. It had also its special courts 
and methods of procedure Excommunication and banish- 
ment for seven or thirty years were its penalties Before 
long both the pax ecclesix and the treuga Dev were sanc- 
tioned by the holy see Special clauses were added to 
protect pilgnms, women, merchants, monks, and clerks , 
while the cattle and agricultural implements of the peasant 
— his ox, horse, plough, and even his olive-trees — were 
covered by the aegis of the church. The first clause of 
the council of Clermont (1095), at which Urban II preached 
the first crusade, proclaimed the weekly trace for all 
Christendom, and perhaps enj omed it in its most extended 
form, adding also a clause by which the oath was to be 
renewed eveiy three years by all men above the age of 
twelve, whether noble, burgess, villam, or serf 1 The same 
council seems to have accorded safety to all w r ho took re- 
fuge at a wayside cross (cap 29) or at the plough (homines ad 
carrucas fugientes) The truce of God was most powerful 
m the 12th century, during which period it was sanctioned 
both by local and papal councils, such as that held at 
Rheims by Calixtus II m 1119, and the Lateran councils of 
1139 and 1179. With the 13th century its influence began 
to decline, as the power of the king gradually led to the 
substitution of the king’s peace for that of the chuich. 

Foi an exhaustive account of the whole question, see M Semi- 
chon’s book, to which the above aiticle is laigely indebted 

TRUCK SYSTEM See Labour, vol xiv. p 172, and 
Wages 

TRUFFLE, the name of several diffei ent species of sub- 
terranean fungi which are used as food The species sold 
m English maikets is Tuber sestivum , the commonest 
species of French markets is T melanosporum, and of 
Italian the garlic -scented T magncitum Of the thiee, 
the English species is the least excellent, and the Fiench 
is possibly the best The truffle used for Perigord pie 
(pdtc de foie gras) is T. melanosporum When, however, 
the stock of T. melanosporum happens to be deficient, some 
manufacturers use inferior species of Tuber, such as the 
worthless or dangerous Ghoeromyces meandnformis . Even 
the rank and offensive Scleroderma, vulgare (one of the puff- 
ball series of fungi) is sometimes used for stuffing turkeys, 
sausages, &c Indeed, good truffles, and then only T sesti- 
vum, are seldom seen m English markets The taste of T, 
melanosporum, can be detected m Perigord pie of good 
quality Tiue and false truffles can easily be distinguished 
under the microscope. 

Tuber sestivum, the English truffle, is roundish in shape, coveied 
with coarse polygonal waits, black m colour outside ana biowmsli 
and veined with white within , its average size is about that of a 
small apple It grows fiom July till autumn or winter, and pre- 
fers beech, oak, and bach woods on aigillaeeous or calcareous soil, 
and has sometimes been observed m pine woods It grows gregari- 
ously, often in company with T &) uniale and (m Fiance and Italy) 
T melanospoium, and sometimes appears in Fiench markets with 
these two species, as well as with. T mesentericu-m. The odour of 
T sestivum is veiy strong and penetrating , it is geneially esteemed 
powerfully flagrant, and its taste is considered agreeable Its puce 
m England is two or thiee shillings a pound. The common Fiench 
truffle, T melanosporum, is a winter species. The tubeis aie 
globose, bright brown or black in colour, and i ougli with polygonal 
waits , the mature flesh is blackish grey, maibled within with white 
veins It is gathered in autumn and winter m beech and oak 
woods, and is frequently seen m Italian markets, where it is some- 
times sold for 12s 6d a pound The odoui of T melanospoi uni 
is veiy pleasant, especially when the tubeis aie young, then some- 
what resembling that of the strawbeiry , with age the smell gets 
very potent, but is never consideied really unpleasant The com- 
mon Italian truffle, T magnatum, is pallid ochieous or biowmsli 
buff in colour, smooth or minutely papillbse, irregulaily globose, 
and lobed , the interior is a veiy pale brownish livei colour veined 

1 Labbe’s Concilia, xx 816 , with which cf Semichon, La Paix et 
la, Trlb'e de Dieu, Pans, 1869, p 125. 
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with white It "rows to wauls the end of autumn m plantations 
of willows, poplars, and oahs, on clayey soil Sometimes it occurs 
m open cultivated fields The odour of the mature fungus is very 
potent, and is like strong garlic, onion, 01 decaying cheese 2 
h, uiMtlc, referred to above, glows m Britain It is a wintei truffle, 
and is found elueflv under oaks and abele tiees fiom October to 
December It is black m coloui, globose, more or less regular 
m shape, and is covered with sharp polygonal warts, the mature 
flesh is blackish grey maibled w ith white veins The odour is very 
stron" and lasts a long time , the taste is generally esteemed agree- 
able ° Chce, aw tees mcandnfoi mis, winch occurs m Britain, is some- 
times sold for T magaatiuii, the colour of the flesh of both species 
bem rp somewhat similar Scleroderma vulgcti e, the ** false trufiie, 
is extremely common on the surface of the giound in woods, and 
is eatheied by Italians and Frenchmen m Eppmg Forest for the 
inferior dining-rooms of London wheie Continental dishes are 
served It is a worthless, offensive, and possibly dangeious fungus 
A true summer truffle, T mesenteriuun, found m oak and biicn 
woods on calcareous clay soil, is frequently eaten on the Continent 
It is esteemed equal to T asstivuni It probably grows m Britain 
Another edible species, T. truicrosporum, also grows in Britain, 
m clayey places under young beeches and oaks, on the holders of 
streams and loads, and sometimes m fields , more larely it grows 
in plantations of willow and poplar It has a stiong scent of 
onions or garlic Terfozia leoms, a famous tiuffle of Italy, Algena, 
Sardinia, &e , resembles externally a potato It glows in Maxell, 
April, and May Some persons eat it m a law state, sliced, and 
dipped m oil or egg It is not scented, and its taste is geneially 
considered insipid or soapy Sometimes an ally of the puff-balls, 
and therefore (like Scleroderma.) not a true truffle, Melanogaster 
var icgntus, is eaten in England and France It has been, and 
possibly still is, occasionally sold m England under the name of 
‘‘red tiuffle ” It is a small oclueous brown species with a strong 
aromatic and pleasant odour of bitter almonds When the plant 
is eaten raw the taste is sweet and sugary, hut when cooked it is 
hardly agreeable The odoui belonging to many truffles is so 
potent that their places of growth can be readily detected by the 
odour exhaled from the ground Squirrels, hogs, and othei animals 
commonly dig up truffles and devour them, and pigs and dogs have 
long been trained to point out the places where they grow Pigs 
will always eat truffles and dogs will do so occasionally , it is there- 
fore usual to give the trained pig or dog a small piece of cheese or 
some little reward each time it is successful Truffles aie lepio- 
duced by spores, bodies which serve the same puipose as seeds in 
doweling plants , m true truffles the spoies are borne in transparent 
asci oi sacs, fiom foui to eight spoies m each asous The asci aie 



embedded m vast numbeis m the flesh of the truffle Iu false 
truffles the spoies are free and aie home on minute spicules oi 
suppoits The spoies of the chief European truffles, true and false, 
enlarged five hundred diameters, are shown m the accompanying 
illustiation Many references to truffles occur m classical authors 
The truffle Elaphomyccs vanegcctus was till quite recent times used, 
under the name of Hart’s nut oi Lycoperdon nut, on account of its 
supposed aphrodisiac qualities 

TRUMBULL, the surname of more than one individual 
of note m the literature, art, and politics of America 

1 Benjamin Trumbull was born at Hebron, Connecti- 
cut, on 19th December 1735, and died at North Haven, 
Connecticut, on 2d February 1820. He graduated at Yale 
in 1759, and entered the ministry Hus literary work was 
considerable, the most important being the standard His- 
tory of Connecticut to 1764 

2 John Trumbull was born at Waterbury, Connecti- 
cut, on 24th April 1750, and died at Detroit, Michigan, 
on 12th May 1831 He graduated at Yale m 1767, and 
became a lawyer and author of high reputation. His best 


work is J PFvngal, a Hudibrastic poem, intended to serve 
the Whig side m the American Revolution 

3. John Trumbull, son of the following, was born at 
Lebanon, Connecticut, on 6th June 1756, and died at New 
York City, on 10th November 1843 He graduated at 
Harvard m 1773, studied painting with Benjamin West m 
London, and left at Ins death a number of historical works 
The earlier of these are the better , the later and larger 
were painted for the capitol at Washington 

4 Jonathan Trumbull was born at Lebanon, Con- 
necticut, on 10th Jnne 1710, and died at the same place 
on 17th August 1785 He graduated at Harvard m 1727, 
and became a lawyer and colonial politician His place 
m American history was gained as governor of Connecticut 
from 1769 until 1783, through the whole period of the 
American Revolution He was a trusted suppoiter and 
confidential adviser of Washington, who was accustomed 
to speak of him as “bi other Jonathan,” and the teim has 
since passed into popular use as equivalent to the people 
of the United States 

5 Jonathan Trumbull, son of the preceding, was born 
at Lebanon, Connecticut, on 26th March 1740, and died 
at the same place on 7th August 1809 He graduated 
at Harvard in 1759, and served as member of congress, 
1789-95 (bemg speakei of the house of representatives dur- 
ing the last two yeais of his term), as United States senator, 
1795-96, and as governor of Connecticut, 1798-1809 

TRUMPET, a musical instrument, consisting of a long, 
narrow brass tube, cylindrical for the greater part of its 
length the fusiform development which terminates in the 
hell or opening of the lower end only begins at a point 
that vanes from a third to a fourth of the total length 
from that extremity The air inside is set m vibration 
by the lips (which act as true reeds) applied to the edges 
| of a basin -hire mouthpiece fitted to the upper pait of the 
I instrument The material has nothing to do with the 
production of that brilliant quality of tone by which the 
trumpet is so easily distinguished from every other mouth- 
piece instrument the difference is partly due to the dis- 
tinct form given to the basin of the mouthpiece, but pnn- 
eipally to the proportions of the column of air determined 
by the conical or cylindrical form of its envelope 

The possibility of producing sonorous disturbance of a 
mass of air through a mouthpiece, or moie simply through 
the orifice of the tube, has been known from a very early 


period, — a shell bored at its extremity, or a horn with 
the point removed, being without doubt the most ancient 
instrument for producing sound Nearly all the nations 
of antiquity had mouthpiece instruments ; but the greater 
number of these, though grouped under the general de- 
signation of trumpets, have only a very distant relationship 
to the modern instrument The Romans had four such 
instruments, — the tuba, bucctina , cornu , and htuus. The 
tuba, represented m the bas-reliefs of the tnumphal arch of 
Titus, was a kind of straight bronze clarion, with a conical 
column of air. It is ordinarily designated the Roman trum- 
pet, and was about 39 inches long, its compass should not 
go beyond the first six proper notes of the harmonic scale 
The Roman tuba and the Greek salpinx aie supposed to be 
one and the same instrument The buccma was also of 
bronze, with a tube measuring fully 1 1 feet m length The 
tube is only slightly conical, and the quality of tone bears a 
striking resemblance to that of the bass trombone m G, 
the pioper tones for bar- • “ * 

monies were those sub- : 

joined 1 The cornu was rjjj 
often made of a bullock’s horn, but bronze was also employed, 


1 The difficulty of producing the fundamental or first proper note 
increases with the length and narrowness of the tube. The propor- 
tions of the buccma render the production of this note very difficult. 
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as m a specimen in the British Museum This instrument 
measured 4 feet 6 inches m length, and the scale was 
that herewith shown. The 
= Roman coinu was probably 
“ like the Greek keras The 
three preceding instruments were used m giving signals 
to the infantry The cavalry calls were given with the 
lituus, a specimen of which exists in the museum of the 
Vatican, found m 1827 m a tomb at Cei veten (Cseie) 
The tube is cylindrical for the greater part of its length, its 
conical development beginning only at the lower end, 
where the instrument begins to curve The lituus easily 
produces the accompanying 
proper notes , its quality of ^ 
tone is like that of a trumpet ar 
m G In Ireland and Denmark numerous mouthpiece 
instruments m bronze have been found, sixteen different 
specimens being preseived m the museum of the Royal 
Irish Academy at Dublin, and six (of which facsimiles 
exist m South Kensington Museum) m the museum at 
Copenhagen. But none of these have the proportions of 
a trumpet , all, by the conical development of the tube as 
well as by the curved form, recall their first model, the 
horn, successive transformations of which have given rise 
to the clarion and the numerous family of bugles. 

We have no piecise information as to the form which 
the lituus, the ancestor of the modern trumpet, assumed 
during the Middle Ages A miniature m the Bible 1 pie- 
sented m 850 to Charles the Bald places the lituus m 
the hands of one of the companions of King David, but 
we are not warranted m concluding from this that the 
Etruscan mstiument was m use m the 9th century The 
earliest representation of the trumpet with its present 
proportions of tube and foim of bell seems to belong to 
the 15th century Era Angelico (d 1455) has painted 
angels with trumpets having either straight or zigzag 
tubes, the shoitest being about 5 feet long The perfect 
representation of the details, the exactness of the propor- 
tions, the natuial pose of the angel players, suggest that 
the artist painted the instruments from real models 

The credit of having bent the tube of the trumpet m 
three parallel branches, thus creating its modern form, 
has usually been claimed for a Frenchman named Maurm 
(1498-1515) But the transformation was really made m 
Italy about the middle of the 15th century, as is pioved 
by the bas-reliefs of Luca della Robbia intended to orna- 
ment the organ chamber of the cathedral of Florence (see 
vol. xx p 588 ) ; there a trumpet having the tube bent 
back as just described is very distinctly figured From 
tlie beginning of the 16th century we have numerous 
sources of information. Virdung 2 cites three kinds of 
mouthpiece instruments — the felttnvmet , , the clareta , and 
the thurner horn • unfortunately he does not mention their 
distinctive characters, and it is impossible to make them 
out by examination of his engravings Probably the 
felttrumet and the clareta closely resembled each other, 
but the compass of the former, destined for military sig- 
nals, hardly went beyond the 8th proper tone, while the 
latter, reserved for high parts, was like the clanno (see 
below) The thurner horn was probably a kind of 
clanno or clarion used by watchmen on the towers The 
trwrvmet and the gager tromnnet are the only two mouth- 
piece instruments of the trumpet kind cited by Prsetonus. 8 
The first was tuned in D at the chamber pitch or “kam- 
merton,” but with the help of a shank it could be put 
m O, the equivalent of the <{ chorton ” D, the two differ- 
ing about a tone Sometimes the trummet was lowered 


1 In the Biblioth&que Nationals at Pans 

2 Musica yetutscht und emsagestogen, Basel, 1511. 

3 Organographta , W olfenbuttel, 1619 


to B and even Bb The jager tiommet, or “tiompette de 
chasse,” was composed of a tube bent seveial times in 
circles, like the posthorn, to make use of a companson 
employed by Preetonus himself His drawing does not 
make it clear whether the column of an was like that of 
the trumpet , there is therefore some doubt as to the tiue 
chaxacter of the mstiument The same authoi further 
cites a wooden trumpet (> kolzei n trommet ), which is no 
other than the Swiss alpen-hom oi Norwegian luur 
Mersenne’s 4 information is not very instructive ; but he 
gives a description of the sourdine, a kmd of mute or 
damper introduced into the bell, already employed m his 
time, and still made use of to weaken the sound The 
shape of the tiumpet, as seen m the bas-reliefs of Luca 
della Robbia, was letamed for more than three hundred 
years the first alterations destined to revolutionize the 
whole technique of the instrument were made about the 
middle of the 18th century. Notwithstanding the im- 
perfections of the tiumpet dunng this long period, the 
peiformeis upon it acquired an astonishing dexterity 
Tlie usual scale of the typical tiumpet, that m D, is 


Pi ac tonus exceeds the limits of this compass m the higliei lange, 
foi he says a good tiumpetei could pioduee the subjoined notes 
-(&> f 2 - This opinion is shaied by Bacli, who, 

— fcr — EEL in a tiumpet solo which ends the 
cantata “Dei Hnnmel lacht,” wrote up 
to the twentieth of these sounds So 


considerable a compass could not be reached by one m&ti umentalist 
the tiumpet pait had theiefore to be divided, and each division 
was designated by a special name, 5 The fundamental or fust 
piopei note was called jlattcrg? 6b, the second grobsfamme, the 
thud f mils famine, the fourth mittelsfamme The pait that was 
called pnucipal wentfiom the fifth to the tenth of these tones 
The lnghei region, which had received the name of “clanno,” was 
again divided into two paits the first began at the eighth piopez 
tone and mounted up towards the extreme high limit of the com- 
pass, accoidmg to the skill of the executant , the second, bpguimng 
at the sixth piopei tone, laiely went beyond tlie twelfth. Each of 
those parts was confided to a special trumpeter, w ho executed it by 
using a laigei oi a smaller mouthpiece 

Playing the clanno differed essentially fiom playing the military 
tiumpet, which corresponded m compass to that called principal 
Compelled to employ very small mouthpieces to facilitate the emis- 
sion of very high sounds, clanno players could not fail to alter tlie 
tone of the instrument, and instead of getting the bnlliant and 
eneigetic quality of tone of the mean registei they were only 
able to pioduee more oi less doubtful notes without powei and 
splendour Apart from this inconvenience, the clanno presented 
ntuneious deviations from just intonation Hence the playeis of 
that time failed to obviate the bad effects inevitably resulting from 
the natural imperfection of the harmonic scale of the trumpet 
m that extreme pait of its compass, m the execution, for instance, 
of the woiks of Bach, where the tiumpet should give sometimes 
and - (?- ■■ s m — , the instrumentalist could only com- 
y — E — maud the eleventh piopei tone, which 
is neither the one noi the otliei of these 

Fuither, the tlinteentli pioper tone, foi which - j? ' g — is wntten, 

is really too fiat, and it is absolutely lm- possible to 

remedy this defect, siuce it entirely depends upon the 

laws of iesonan.ee affecting columns of air 

Since the abandonment of the clanno (about the middle of the 
18tli centrny) our oichestias have been ennehed with trumpets 
that permit the execution of the old clanno paits, not only with 
peifect justness of intonation, but ivith a quality of tone that is 
not deficient in character when compai ed with the mean legister 
of the old principal mstiument The introduction of the clarinet 
or little clanno is one of the causes which led to the abandonment 
of the older instrument and may explain the preference given by 
the composers of that epoch to the mean legistei of the tiumpet. 
The clanno having disappeared before Mozait’s day, he had to 
change the trumpet parts of Handel and Bach to allow of theii 
execution by the performers of his own time It was now that 
crooks began to be frequently used. Trumpets were made m F 
instead of m D, furnished with a series of shanks of increasing 
length for the tonalities of E, E[?, D, D^, C, B, Bj?, and sometimes 
even A 


4 llosnnorae Umverselle, Paris, 1636 

6 Der sich selbst mforimrende Mustcus, Augsbmg, 1762, by Lotter 
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The first attempts to extend the limited resources of the instru- 
ment in its new employment arose out of Hampel’s idea of lowering 
the harmonic sounds by introducing the hand into the bell. But, 
instead of fixing the shanks between the mouthpiece and the upper 
extremity, they were adapted to the body of the instrument itself 
by a doable slide, upon the two branches of which tubes were in- 
serted bent in the form of a circle and gradually lengthened as 
required. This modified instrument became known as the “in- 
vention horn.” This system was applied to the trumpet by 
Michel Woegel (born at Rastatt in 1748), whose “invention 
trumpet” hail a great success, notwithstanding the unavoidable 
imperfection of a too great disparity in quality of tone between the 
open and the closed sounds. The idea of applying the trombone 
slide to the trumpet is obvious. The slide trumpet is mentioned 
by T. E. Altenburg, 1 who compares it, and with reason, to the alto 
trombone; and there are grounds for identifying it with the 
“tromba da tirarsi” employed by J. S. Bach in some of his com- 
positions. The slide trumpet is still used iu England in a some- 
what modified form. About 1760, Kolbel, a Russian musician, 
applied a kev to the horn, and soon afterwards the trumpet re- 
ceived a similar addition. By opening this key, which is placed 
near the bell, the instrument was raised a diatonic semitone, and 
by correcting errors of intonation by the pressure of the lips in 
the mouthpiece the following diatonic succession was obtained. 

This invention was improved 
in 1801 by Weidinger, trum- 
peter to the imperial court 
at Vienna, who increased the number of keys and thus made the 
trumpet chromatic thougliout its scale. The 
instrument shown in the accompanying figure 
is in G ; the keys are five in number, and. as 
they open one after another or in combination 
it is possible to connect the second proper tone 
with the third by chromatic steps, and thus 
produce the following succession. The number 

^ WB i°up i ° 0 

gaps between the extreme sounds of the interval 
of a fifth ; and a like result was arrived at more 
easily for the intervals of the fourth, the major 
third, See., furnished by the proper tones of 3, 4, 

5, kc. But, though the keyed trumpet was a 
notable improvement on the invention trumpet, 
the sounds obtained by means of the lateral open- 
ings of the tube did not possess the qualities 
which distinguish sounds caused by the reson- 
ance of the air-column vibrating in its entirety. 

But in 1815 Stolzel made a genuine chromatic 
trumpet by the invention of the ventile or 
piston ; for this ingenious mechanism, see 
Trombone. The simple trumpet is now no 
longer employed except in cavalry regiments. R- e y e d trumpet. 

It is usually in Ep. The bass trumpet in EJ?, wliieh is an octave 
lower, is sometimes, but rarely, used. Trumpets wdtli pistons are 
generally constructed in P, with crooks in E and E[?. In Ger- 
many trumpets in the high Bj> with a crook in A are very often 
used in the orchestra. They are easier for cornet a piston players 
than the trumpet in E. The present writer has recently constructed 
for the concerts of the Conservatoire at Brussels trumpets in the 
high D, an octave above the old trumpet in the same key. They 
permit the execution of the high trumpet parts of Handel and J. S. 
Bach. The bass trumpet with pistons used for Wagner’s tetralogy 
is in Ej?, in unison with the ordinary trumpet with crooks of D 
and C ; but, when constructed so as to allow of the production of 
the second proper tone as written by this master, this instrument 
belongs rather to the trombones than to the trumpets. (V. M. ) 

TRUMPET, Speaking and Hearing. The speaking 
trumpet, though some instrument of the kind appears to 
have been in earlier use in more than one part of the 
world, is connected in its modern form with the name of 
Athanasius Kircher and that of Sir Samuel Morland, who 
in 1670 proposed to the Royal Society of London the ques- 
tion of the best form for a speaking trumpet. Lambert, in 
the Berlin Memoirs for 1763, seems to have been the first to 
give a theory of the action of this instrument, based on an 
altogether imaginary analogy with the behaviour of light. 
In this theory, which is still commonly put forward, it is 
assumed that sound, like light, can be propagated in rays. 
This, however, is possible only when the aperture through 

1 V&rsuch einer AnleAtung mir heroisch - musikalischen Trompeter- 
■und Pauker-Kunst, Halle, 1795. 
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which the wave-disturbance passes into free air is large 
compared with the wave-length. If the fusiform mouth 
of the speaking trumpet were half a mile or so in radius, 
Lambert’s theory might give an approximation to the 
truth. But with trumpets whose aperture is only a. foot 
in diameter at most the problem is one of diffraction; 
and it has not yet been seriously studied from this point 
of view. 

In the case of the hearing trumpet, the disturbance is 
propagated along the converging tube much in the same 
way as the tide-wave is propagated up the estuary of a 
tidal river. 

Until the theory has been rigorously worked out the 
only safe course to adopt in manufacturing either class of 
instruments is to be guided by the results of varied trials. 

The theoretical foundations of the subject will be found 
in Lord Rayleigh’s Sound and in Sir G. Airy’s Tides and 
Waves , respectively. In speaking and hearing trumpets 
alike all reverberation of the instrument should be avoided 
by making it thick and of the least elastic materials, and 
by covering it externally with cloth. 

TRUMPETER, or Trumpet-Bird, the literal rendering 
in 1747, by the anonymous English translator of De 
la Condamine’s travels in South America (p. 87), of that 
writer’s “ Oiseau trompette ” {Mem. de VAcad. des Sciences, 
1745, p. 473), which he says was called “ Trompetero ” 
by the Spaniards of Maynas on the upper Amazons, from 
the peculiar sound it utters. He added that it was the 
“Agami” of the inhabitants of Para and Cayenne, 8 wherein 
he was not wholly accurate, since those birds- are specifically 
distinct, though, as they are generically united, the state- 
ment may pass. But he was also wrong, as had been 
Barrere {France Fquinoxiale, p. 132) in 1741, in identify- 
ing the “ Agami ” with the “ Macucagua ” of Marcgrave, 
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for that is a Tinamou (q.v.) ; and both still more wrongly 
accounted for the origin of the peculiar sound just men- 
tioned, whereby Barrere was soon after led {Ornith. Spec . 
Novum, pp. 62, 63) to apply to the bird the generic and 
vulgar names of Psophia and “Petteuse,” the former of 
which, being unfortunately adopted by Linnseus, has ever 
since been used, though in 1766 and 1767 Pallas {Miscel- 
lanea, p. 67, and Spieilegia, iv. p. 6), and in 1768 Vosmser 
{Descr. du Trompette. Amtricain, p. 5), showed that the 

2 Not to he confounded with the “Heron Agami” of Buffon 
(Qiseaux, vii. p, 382), which is the Ardea agami of other writers. 
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notion it conveys is erroneous Among English, -writers 
the name “ Trumpeter ” was carried on by Latham and 
others so as to be generally accepted, though an author 
may occasionally be found willing to resort to the native 
“Agami,” which is that almost always used by the French 

Messrs Sclatei and Salvin m their Nmnenclatot (p 141) admit 
6 species of Tiumpet-Bnds — (1) the original Psophia ct epitans of 
Guiana , (2) P napcnsis of eastern Ecuadoi (which is veiy likely 
the oiigmal “ Oiseau ti ompette ” of De la Con dam me) , (3) P 
ocliroptci a from the light bank of the Rio ISTegio , (4) P leucopteia 
fiom the light bank ol the npper Amazons , (5) P ninths horn the 
right bank of the Madeira , and (6) P absent a fiom the light bank 
■of the lower Amazons near Paia And they have remaiked m the 
-Zoological Pi oceeclmgs (1867, p 592) on the curious fact that the 
lange of the seveial species appeals to be sepaiated by nveis, a 
statement confirmed by Mr Wallace ( Geogi Dzstr Animals, u p 
358) ; and m connexion therewith it may be obsei ved that these buds 
have shoit wings and seldom fly, but lun, though with a peeuhai 
gait, veiy quickly A seventh species, P cantatnx , from Bolivia, has 
-since been indicated by Piof W Blasius (Journ f Chmth , 1884, 
pp 203-210), who lias given a monographic summaiy of the whole 
gioup veiy woitliy of attention The chief distinctions between 
the species lie m colour and size, and it will be heie enough to 
describe buefly the best known of them, P crepitans Tins is 
about the size of a laige bamdooi Fowl , but its neck and legs aie 
longer, so that it is a tallei bud The head and neclc aie clothed 
with shoit velvety featheis, the whole plumage is black, except 
that on the lowei fiont of the neck the featheis aie tipped with 
golden gicen, changing aecoidmg to the light into violet, and that 
a patch of dull lusty blown extends acioss the middle of the back 
and wing-coverts, passing into ash-coloui lowei down, wlieie they 
hang over and conceal the tail The legs are blight pea-green 
The habits of this bud aie very wondeiful, and it is much to be 
wished that fuller accounts of them had appeared The cuuous 
.sound it utters, noticed by the eailiest obsei veis, has been alieady 
mentioned, and by them also was its singularly social disposition 
towauls man descubed , but the mfoi matron supplied to Buffon 
>( Oiseaux , iv pp 496-501) by Manoncoui and De la Boide, which 
has been repeated m many works, is still the best we have of the 
cui ions way m which it becomes semi-domesticated by the Indians 
and colonists and shows stiong affection foi its owneis as well as 
for then living property — poulti y oi sheep — though m this le- 
clamied condition it seems nevei to bleed * Indeed nothing can 
bo positively asserted as to its mode of nidification , but its eggs, 
according to Mr E Bartlett, are of a creamy white, rathei round, 
and about the size of Bantams’ Waterton m his TVandei ings 
(Second Journey, chap m ) speaks of falling m with flocks of 200 
or 300 “ Waiacabas, as he called them, m Demeiara, but added 
nothing to our knowledge of the species} while the contributions 
of Tran (Mem Wern Society , v pp, 523-532) and Di Hancock 
( Mag Nat History, ser 2, n pp 490-492) as regards its habits only 
touch upon them in captivity. 

To the Trumpeteis must undoubtedly be accorded the 
rank of a distinct Family, Psophiidas , but like so many 
other Soutli-Amencan buds they seem to be the less 
specialized descendants of an ancient geneialized group 
— peihaps the common ancestors of the Rcdlidse and 
GruiclcZ , — and they are therefore lightly placed m Prof 
Huxley’s Geranomoi plies. 2 The structure of the syrinx is 
stated by Trail (nt supra ) to be quite unique ; but his 
description of it is unsatisfactory, and he cleaily had not 
an adult male to dissect or he would have hardly failed 
to notice the curious arrangement of the trachea in that 
sex made known by Hancock (ut supra ) This, though 
different from that described m any Crane (q.v ), sug- 
gests an early form of the structure which m some of the 
G> uidm is so marvellously developed, for in Psoprfiia the 
windpipe runs down the breast and belly immediately 
under the skin to within about an inch of the anus, whence 
it returns m a similar way to the front of the sternum, and 
then enters the thorax. Analogous instances of this forma- 
tion occur in several other groups of birds not at all 

1 In connexion herewith, may be mentioned the singular story told 
by Montagu (Orn Diet., Suppl Art Grosbeak, White- winged”), on 
the authority of the then Lord Stanley, afterwards president of the 
Zoological Society, of one of these hiids, which, having apparently 
escaped from confinement, formed the habit of attending a poultry- 
yard On the occasion of a pack of hounds running through the yai d, 
the Trumpeter joined and kept up with them fox nearly three miles 1 

2 Of Parker, Trans Zool Soc , x, p 502 sg 


-T R U 595 

allied to the Psophiidse The skeleton and some of the 
detached bones are figured m Ey ton’s Osteal. A mum (pis 
xxix. and 5i) (an) 

TRURO, a city, municipal borough, and port of Corn- 
wall, England, is situated on a kind of peninsula formed 
by the rivers Allen and Kenwyn, which below the town 
unite with a branch of Falmoutli harboui called Truro 
creek or river Truro is 300 miles south-west of London 
by the Great Western Railway, and 11 north of Falmouth, 
to which there is a branch line The town is regularly 
built, chiefly of granite, with spacious stieets, through the 
principal of which there flows a stream of water The new 
cathedral of St Mary by Mr Pearson, R A , one of the most 
important modem ecclesiastical buildings in England, is a 
fine example of Early English at its best period The old 
south aisle of the church pi eviously existing is ingeniously 
incorporated m the new edifice The secular buildings 
include the town-hall and maiket-house in the Italian style 
(1846), the com exchange, the theatre, the public looms, 
the music-hall, and the county binary (1792), Theie is 
also a theological library, presented by Bishop Phillpotts in 
1856 and largely augmented by a bequest of books m 1883, 
Among the educational and benevolent institutions are the 
grammar-school (founded by a member of the Boilase 
family, and having two exhibitions at Exeter College, 
Oxfoid), the cathedral divinity schools, the Wesleyan 
middle schools, the literaiy institution, the royal Cornwall 
infirmary, the dispensary, and a hospital for ten widows 
There is sufficient depth of water m the channel of Tiuro 
creek to peimit vessels of 70 tons burden to come up to 
the town quay The puncipal imports are coal fi orn Wales 
and timber fiom Norway, and the expoits consist of tin, 
iron ores, lead, and zme, from the mines in the neighbour- 
hood The population of the municipal borough (area 
1171 acres) m 1871 was 11,049, and 10,619 m 1881 

Tiuio is one of the oldest towns in England. It is the seat of 
the stannaiy and otliei coiuts connected with the duchy of Corn- 
wall (see Cornwall, vol vi p 427) It was one of the ancient 
puvileged tin coinage towns Anciently it was called Tueuia, 
Tieura, and Tnuubuigh It was a boiough by preemption, but 
was meorpoiated by Reginald, eail of Cornwall In the 12th cen- 
tury it belonged to Ricliatd de Lucy In a charter of Hemy VII 
it is called the “ ville de Tenro ” The government was vested m 
a mayoi and buigesses by Elizabeth, who gave the corporation juris- 
diction over thepoit of Falmouth, the port dues of that town being 
collected by them until its mcoipoiation by Charles II Noiden, 
writing of Truro in 1574, says, "there is not a towne m the west 
pait of the shne more commendable foi neatness of buyldinges, noi 
more discommendable for the pride of the people ” In 1642 Sir 
Ralph Hopton levied here a laige body of men lor the king By 
the Municipal Act Tim o was divided into tv o war ds, and is governed 
by a mayor, six aldermen, and eighteen councillors The corpor- 
ation act as the uibaii samtaiy authority Tiuio sent two represent- 
atives to pailiament from the 23d year of Edwaid I , but ceased 
to he sepaiately lepicsented in 1885. By Act 39 and 40 Yict 
c 54 it was constituted the head of a new diocese comprising the 
aichdeacomy of Cornwall 

TRUST In Roman and English law alike that legal 
relation between two or more persons implied m the woid 
tiust was of comparatively late growth The trust of 
English law is probably based upon a combination of the 
Roman conceptions of usus and fideicoimnissuin To usus 
is perhaps due the name as well as the idea of that right 
over property, coordinate with the right of the nominal 
owner, possessed by the person having the use To fidei- 
commissum appears to he due the name as well as the idea 
of that confidence reposed m another which is the essence 
of the modem trust Usus was m Roman law a personal 
servitude, or right of one person over the land of another, 
confined to his personal wants and without the right to the 
produce and profits which ususfructus carried. It has 
little m common with the use of English law hut the name 
and the conception of a dual ownership The fideicom- 
missum is more important; see Roman Law, vol xx. p. 
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707. By the legislation of Ju&tmian the law of leg at a 
wats practically assimilated to that of jiclen o/n nnssci The 
only thing that distinguished the one from the other was 
the mode m which the gift was made if by woids of 
direct bequest, it was a legatum , if by precatory words, a 
jhleicommissuni It may be noticed, as an illustration of 
the conr&e afterwards taken by the law in England, that 
jidncomviibsa m favour of the church were so far favoured 
ovei others that if paid over by mistake they could not be 
recovered In addition to usus and jidsicovi'ftvissuiii , the 
Roman division of ownership into qunitary and bomtary 
(to me words invented at a later time) may perhaps to 
some extent have suggested the English division into 
legal and equitable estate The two kinds of ownership 
were amalgamated by Justinian Legal and eqmtable 
estate are still distinct m England, though attempts have 
been made in the direction of amalgamation The gradual 
maimer m which the beneficiary became subject to the 
burdens attaching to the propeity of which he enjoyed the 
benefit was a feature common to both the Roman and the 
English system 

Uses in Em hj English Laic — The rise 01 trust 1 is said to have 
been the invention of ecclesiastics veil acquainted with Roman 
law, the object being to escape the piovisions of the laws against 
Mo lira ain {q v ) by obtaining the conveyance of an estate to a 
fuend on the understanding that they should letain the use, % e , 
the act ual pi o fit and enjoyment of tne estate Uses weie soon ex- 
tended to other purposes They veie found valuable foi the defeat 
of creditors, the avoiding of attamdei, and the chaigmg of portions 
A use had also the advantage of being free from the incidents of 
feudal tenuie it could be alienated inter i ivos by seciet conveyance, 
and could be devised by will. In many cases the feoffee 2 to uses, 
as he was called, or the person seised to the use of anothei., seems 
to have been specially chosen on account of his lank and station, 
which would enable him to defy the common law and protect the 
estate of his cestui que use, 01 tlie person entitled to the beneficial 
enjoyment The Act of 1 Rie II c 9 was directed against the 
choice of such persons This alienation of land m u&e was looked 
upon with, great disfavoui by the common law eouits, m whose 
eyes the cestui que use was only a tenant at will Possibly the 
ground of then lefusal to lecogmze uses was that the assizes of the 
king’s court could only be granted to persons who stood m a feudal 
relation to the king The denial of the right followed the denial 
of the remedy The use was on the other hand supported by the 
Couit of Chancery, and execution of the confidence reposed m the 
feoffee to uses was enfoiced by the couit m virtue of the general 
juiisdiction which as a couit of conscience it claimed to exeieise 
over bleach of faith Juiisdiction was no doubt the more readily 
assumed by ecclesiastical judges in favour of a system by winch the 
chuicli was generally the galna A double ownendnp of land thus 
giadually aio&e, the nominal and ostensible owneiship, — the only 
one acknowledged m the courts of common law, — and the beneficial 
owneiship protected by the Conit of Chanceiy The leign of 
Henry Y to a gieat extent eonesponds with that of Augustus at 
Rome, as the point of time at which legal recognition was given to 
what had pi eviously been binding only m honoui The means of 
bimgmg the feoffee to uses befoie the couit was the wilt of subpoena, 
said to have been invented by John de Waltham, bishop of Salis- 
bury and master of the lolls m the reign of Richard II By means 
of this writ the feoffee to uses could he compelled to answei on oath 
the claim of his cestui que use The doctrine of the Couit of 
Chanceiy as to the execution of a use vaned according as theie 
was tiansmutation of possession oi not In the foimer case it was 
unneeessaiy to piove con&ideiation , m the latter, geneially a case 
of baigam and sale, the couit would not enfoiee the use unless it 
was executed in law', — that is, unless there was a valuable considera- 
tion, even of the smallest amount Where no consideiation could 
be pioved oi implied, the use resulted to the feoffoi This theory 
led to the mseition up to a leeent date m deeds (especially m the 
lease of the lease and lelease penod of conveyancing) of a nominal 
consideration, geneially five shillings Lands either m possession, 
level sion, or remainder could be gi anted in use Host persons 
could be feoffees to uses The king and corporations aggregate 

1 Use seems to be an older word than trust Its first occurrence m 
statute law is in 7 Ric II c 12, m the form ceps In Littleton “con- 
fidence ” is the word employed The Statute of Uses seems to regard 
use, trust, and confidence as synonymous According to Bacon, it was 
its permanency that distinguished the use from the trust 

2 Feoffment, though the usual, was not the only mode of conveyance 

to uses The preamble of the Statute of Uses mentions fines and re- 

coveries, and other assuiances 


weie, however, exceptions, and weie entitled to bold the lands dis- 
charged of the use On the accession ol Richard III , who from 
his position of authority had been a favouute feoffee, it was necessaiy 
to pass a special Act (1 Ric III c 5), vesting the lands of which 
he had been feoffee either m Ins co-feoffees oi, in the absence of co- 
feoffees, m the cestui que use The practical convenience of uses 
was so obvious that it is said that by the leign of Henry YII most 
of the land m the kingdom was held m use The freedom of uses 
fiom liability to foifeituie foi Reason must have led to then 
geneial adoption dunng the "Wars of the Roses 3 The seciecy with 
which a use could he tiansfeired, contiaiy as it was to the publicity 
requiied for lively of Seisin (q v ) at common law, led to the intei - 
feienee of the legislature on seveial occasions between the leigus of 
Richard II and Heniy VIII , the geneial tendency of the legislation 
1 being to make the cestui quo useuioie and moie subject to the bui dens 
incident to the owneiship of land One of the most important 

statutes was the Statute of Mortmain (15 Ric II c 5), foibidding 
evasion of the Statute De Religiosis of Edwaid I by means of feoff- 
ments to uses Other Acts enabled the cestui que use to tiansfei the 
use without the concuirence of the feoffee to uses (1 Ric III e 1), 
made a wilt of foi medon maintainable against him (1 Hen YII c. 
1), rendeied his heir liable to waidship and lelief (4 Hen YII c 
17), and his lands liable to execution (19 Hen YII c 15) At 
length m 1535 the famous Statute of Uses (27 Hen VIII c 10) was 
passed 4 The preamble of the statute enumerates the mischiefs which 
it was considered that the univeisal prevalence of uses had occa- 
sioned, among otheis that by fiaudulent feoffments, fines, recoveries, 
and other like assuiances to uses, confidences, and trusts loids lost 
then feudal aids, men their tenancies by the cuitesy, women then 
dowel, manifest peijunes in trials were committed, the king lost the 
profits of the lands of persons attainted oi enfeoffed to the use of aliens, 
and the king and loids then rights of yeai, day, and waste, and of 
escheats of felons’ lands To remedy this state of things it was 
enacted, intei aha , that, where any peison was seised of any heie- 
ditaments to the use, confidence, or tiust of any other peison by 
any means, the person having such use, confidence, oi tiust should 
be seised, deemed, and adjudged m lawful seism, estate, and 
possession of such hereditaments Full legal remedies were given 
to the cestui que use by the statute He was enabled to distiam 
foi a rent chaige, to have action, entry, condition, &c The effect 
of this enactment was to make the cestui que use the owner at law 
as w T ell as m equity (as had been done once befoie undei the ex- 
ceptional circumstances which led to 1 Ric III c 5), piovided 
that the use was one which befoie the statute would have been en- 
foiced by the Couit of Chanceiy Foi some time aftei the passing 
of the statute an equitable as distinct fiom a legal estate did not 
exist But the somewhat nairow construction. of the statute by 
the common law eouits m Tyuel’s case 5 (1557) enabled estates 
cognizable only m equity to be again cieatecl In that case it was 
held that a use upon a use could not be executed , therefore m a 
feoffment to A and his heirs to the use of B and ins heirs to the 
use of C and his hens only the fust use was executed by the 
statute The use of B being executed m him, that of C was not 
acknowledged by the common law judges, but equity legarded C 
as beneficially entitled, and his mteiest as an equitable estate held 
foi him m trust, corresponding to that which B would have had 
befoie the statute The position taken by the Court of Chanceiy 
m ti usts may be compared with that taken m Moktgacie (q v ) 
The Judicature Act, 1873, while not going as fai as the Statute of 
Uses and combining the legal and equitable estates, makes eqmt- 
able lights cognizable m all eouits Fiona the decision m Tynol’s 
case dates the whole modern law of uses and tiusts In modern 
legal language use is lestucted to the cieation of legal estate under 
the Statute of Uses, tiust is confined to the equitable estate of the 
cestui que tiust or beneficial y 

Uses since 1535 — The Statute of Uses is still the basis of con- 
veyancing A grant in. a deed is still, after the alterations m tlie 
law made by the Conveyancing Act, 1881, made “to and to the 
use of A ” The statute does not, however, apjdy indiscriminately 
to all cases, as only ceitam uses are executed by it It does not 
apply to leaseholds or copyholds, oi to cases where the gianteo to 
uses is anything more than a mei e passive mstx umenfc, e q , whei e 
theie is any direction to him to sell the propeity The seism, 
too, to be executed by tlie statute, must be iu anothei than him 
who has the use, foi where A is seised to the use of A it is a 
common law giant The diffeienee is important as fin as regards 
the doctrine of Possession (q v ) Constructive possession is given 
by a deed operating under the statute even before entry, but not 
by a common law grant (at any rate sufficient to entitle the grantee 
to he legisteied as a voter), until actual receipt of rent by the 

3 The use, as m later times the trust, was, however, forfeited to the 
crown on attainder of the feoffee oi trustee for treason 

4 It was adopted m Ireland exactly a century later by 10 Oar I 

c 1 (&) The law of uses ancl trusts m Ireland is practically the same 
as that m England, the mam diffei ences being m proceduie rather than 
m substantive law 5 Dyei's Reports, 155a 
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giantee The opeiation of the Statute of Uses was supplemented 
by the Statute oi I mol men ts and that of 'Wills (See Will ) The 
Statute of Imolments (27 Hen YIII c 16) enacted that no 
bargain and sale should pass a fieehold unless by deed indented 
and mrolled within six months after its date in one of the couits 
at Westminster oi with the custos lotuloium of the county As 
the statute refened only to freeholds, a baigam and sale of a lease- 
hold intei est passed without mrolment Conveyances took advan- 
tage of this omission (whethei intentional oi not) m the Act, and 
the piactical effect of it was to introduce a mode of seciet aliena- 
tion of leal piopeity, the lease and release, which was the geneial 
form of conveyance iqi to 1845 (See Revl Estate, Sale) Thus 
the publicity of tiansfei, which it was the special object of the 
Statute of Uses to effect, was almost at once defeated In addition 
to the giant to uses theie weie othei modes of conveyance under 
the statute which are now obsolete m piactice, viz , the covenant 
to stand seised and the baigam and sale Undei the statute, as 
befoie it, the use lias been found a valuable means of limiting a 
lemaindex to the peison ci eating the use and of making an estate 
take effect m deiogation of a foimei estate by means of a shifting 
or spungmg use At common law a freehold could not be made 
to commence m futuio , but this end may be attained by a shifting 
use, such as a giant (common in mamage settlements) to A to the 
use of B in fee simple until a mamage, and aftei the celebiatiou of 
the mamage to othei uses An example of a spungmg use would 
be a giant to A to such uses as B should appoint and m default 
of and until appointment to C m fee simple The difficulty of 
deciding where the seism was diumg the suspension of tlie use led 
to the invention of the old theoiy of scintilla jims, oi continued 
possibility of seism m tlie grantee to uses This theoiy was 
abolished by 23 and 24 Yict c 38, winch enacted that all uses 
should take effect by foice of the estate and seism oi lgmally vested 
in the person seised to tlie uses. The most frequent instances of 
a spiingxiig use aie poweis of appointment, usual m wills and 
settlements Theie has been much legislation on tlie subject of 
powci s, tlie mam effect of which has been to give gieatei facilities 
toi then execution, lelease, or abandonment, to aid then defective 
execution, and to abolish tlie old doctnne of illusory appointments 
To usts — A tiust in English law is defined by Mr Lewm, adopt- 
ing Coke’s definition of a use, as “ a confidence leposed m some 
othei, not issuing out of the laud, but as a thing collateial, annexed 
in pnvity to the estate of the laud, and to the peison touching the 
land, for winch cestui que to list has no lemody but by subpoena m 
Chancery ” The teim trust or trust estate is also used to denote the 
beneficial mteiest of the cestui que tiust The teim t-iuster is not 
used, as it is m Scotland, to denote the cieatoi of tlie tiust A 
tiust has some features m common with Contract (q v ) , but the 
gieat difference between them is that a conti act can only be enfoiced 
bj T a party oi one m the position of a paity to it, while a trust can 
be, and geneially is, enfoiced by one not a paity to its creation 
It has moie resemblance to fideicommissuon But the lattei could 
only be created by a testamentary instrument, while a trust can 
be created either by will oi inter vivos , noi was there any trace m 
Roman law of that permanent legal relation which is suggested by 
the position of tiustee and cestui qne trust The heir, too, m 
Roman law was entitled, from 70 a d to tlie reign of Justinian, 
to one-fourth of a hereditas fide icomomssa na as against the bene- 
ficiaiy, while the veiy essence of the tiust is its gratuitous charac- 
ter. Tiusts may be divided m moie than oneway, accoidmgto 
tlie ground taken as tlie basis of division. One division, and per- 
haps the oldest, as it lests on the autliouty of Bacon, is into simple 
and special, the fust being wlieie the trust is simply vested m a 
trustee and tlie uatuie of the trust left to construction of law, the 
second wheie tlieie is an act to be performed by the tmstee 
Anothei division is into lawful and unlawful, and conesponds to 
Bacon’s division into intents or confidences and frauds, covins, oi 
■collusions A third division is into public and private, the former 
being synonymous with charitable trusts A division often adopted 
m modern text-books and recognized by parliament m the Tmstee 
Act, 1850, is into express, implied , and constructive An express 
trust is determined by the person creating it It may be either 
executed or executory, the formei where the limitations of the equit- 
able interest are complete and final, the latter where such limita- 
tions aie intended to seive merely as minutes for perfecting the 
settlement at some future period, as in the case of mamage articles 
drawn up as a basis of a mamage settlement to be m conformity 
with them An implied trust is founded upon the intention of the 
person creating it ; examples of it are a resulting trust, a precatory 
trust, and the trust held by the vendor on behalf of the purchaser 
of an estate after contract and befoie conveyance In this case 
the vendor is sometimes called a trustee sub modo and the pm chaser 
a cestui que tiust sub modo, A constructive trust is judicially 
created from a consideration of a person’s conduct in order to satisfy 
the demands of justice, without refeience to intention. The dis- 
tinction between an implied and a constructive trust is not always 
very consistently maintained Thus the position of a vendor 
towards a purchaser after contract is sometimes called a construc- 


tive trust The piesent law governing tiusts rests upon the doe- 
tunes of equity as altered by legislation Its gieat mqioitaiice has 
led to its becoming one of the most highly developed depaitments 
of equity The devolution of successive mteiests m wills and 
settlements is almost wholly attained by means of tiusts 

Who maybe a Tmstee or Cestui que Toust — The modem tiust is 
consideiably moie extensive m its operation than the ancient use 
Thus the ciown and coipoiations aggregate can be trustees, and 
pei sonalty can be held in tiust Pi o vision is made by tlie Muni- 

cipal Coipoiations Act, 1882, foi the admimstiation of cliantable 
and special tiusts by municipal coipoiations The ciown does not 
appeal to he a tiustee to as complete a degiee as a subject may be 
Unsuccessful attempts have recently been made to impiess the 
ciown, oi a secietaiy of state as agent of the ciowm, with trusts of 
funds voted by parliament for the public seivice, of booty of wai 
gianted by loyal wan ant, and of money paid over by a foieign 
state m pmsuance of a tieaty Theie are certain persons who toi 
obvious reasons, even if not legally disqualified, ought not to be 
appointed trustees Such aie infants, lunatics, peisons domiciled 
abroad, felons, bankrupts, and cestuis que to ustent The appointment 
of any sncli peison, oi the falling of any existing tiustee into such 
a position, is generally giound for application to the conitfoi ap- 
pointment of a new tiustee m his place Any one may be a cestui 
que tiust except a coipoiation aggiegate, which cannot be a cestm 
que tiust ol leal estate without a licence from the ciown 

Co cation and Extinction of the Tiust — A tiust may be created 
eithei by act of a paity or by opeiation of law "Wheie a trust is 
cieated by act of a party, tlie creation at common law need not be 
m wilting The Statute of Eiauds (see Ekaud) alteied the common 
law by enacting that all declarations oi creations of tiusts oi con- 
fidences of any lands, tenements, oi hereditaments shall be mani- 
fested and moved by some vutmg, signed by the party who is by 
law enabled to declaie such tiust, or "by lus last will m wilting, oi 
else they shall be ntteily void and of none effect Trusts arising 
or lesultmg by implication oi construction of law aie excepted, and 
it lias been held that the statute applies only to leal estate and 
chattels leal, so that a tiust of pei sonal chattels may still he declared 
hy paiol Tlie declaration of a tiust by the ciown must be by 
letteis patent Tiusts cieated by will must confoim to the lequne- 
ments of tlie "Wills Act (see "Winn) Except m the case of charitable 
tiusts, the cestui que trust must he a definite peison A tiust, for 
instance, merely foi keeping up family tombs is void Altei ation 
of the tiust estate by appointment or a new tiustee could up to 
1860 only be made wheie the instrument creating the tiust gave a 
jiowei to so appoint, or hy oidei of the Couit or Chancery. But 
now by the Conveyancing Act, 1881 (superseding Lord St Leonards’s 
Act of 1860), the surviving oi continuing trustee or tiustees, oi the 
personal representative of the last snivivmg or continuing trustee, 
may nominate m writing a new trustee or new tiustees On such 
appointment the number of tiustees maybe mci eased Existing 
trustees may by deed consent to the chschaige of a tiustee wishing 
to retire. Tiust property may be vested m new or continuing 
tiustees by a simple declaration to that effect By the Conveyancing 
Act, 1882, a separate set of tiustees may be appointed foi any part 
of the pioperty held on distinct tiusts Tiusts cieatecl hy opeia- 
tion of law aie eithei those 17111011 aie the effect of the application 
of rules of equity or those which have been constituted by a judicial 
autkonty They include lesultmg and constiuetive tiusts A 
resulting trust is a species of implied trust, and consists of so much 
of the equitable mteiest as is undisposed of hy the instalment 
creating the tiust, which is said to lesult to the cieatoi and his 
lepiesentatives An example is the purchase of an estate m the 
name of the purchaser and others, oi of otheis only Heie the 
beneficial intei est is the pm chasei ’s. An example of a constructive 
tiust is a renewal of a lease hy a tiustee m Ins own name, rvheie 
the tiustee is held to be constiuctively a trustee foi those interested 
in the beneficial teim An instance of a constructive trust upon 
which the couits have often been called upon to decide is the 
fiduciaiy lelation between the piomoter of a proposed joint-stock 
company and the membeis of the company when foimed The 
other tiusts falling under the head of trusts by opeiation of law 
would be those imposed upon a trustee by oidei of a court, even 
though they are imposed in pursuance of provisions contained in 
a tiust cieated by a party. Such would be tlie tiusts which have 
come withm the cognizance of the couit by virtue of the Tiustee 
Act, 1850, or m any other way The powers of the court over 
trusts have been much extended by legislation The Act of 1850 
(13 and 14 Yict e. 60) enabled the Court of Clianeeiy to appoint 
new trustees where expedient, and to make vesting oideis m many 
cases wheie such oiders could not previously have been made, as 
where a tiustee was a lunatic, oi an infant, or lefused to convey 
This Act was extended by the Tiustee Extension Act, 1852 (15 and 
16 Yict c, 55). By the Conveyancing Act, 1881, a tiustee ap- 
pointed by the Chancel y Division is to have the same poweis as 
if he had been originally appointed a tiustee by the instrument 
creating the tiust The Bankruptcy Act, 1883, enables the court 
to appoint a new trustee m the j>lace of a bankrupt tiustee. Be- 
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sides being duly created, it is necessary for tlio validity of the trust 
that it should be a lawful one An unlawful trust is one which 
conti avenes the policy of the law m any respect Examples of 
such trusts are trusts foi a corporation w ithout licence, foi a per- 
petuity, and for purposes subversive of morality, such as trusts for 
illegitimate children to be heieaftei bom Supeistitious uses (see 
Run 4 .N Catholic Church, vol xx p 632) also fall under this 
head There are also eeitam trusts which are avoided by statute 
undei paiticular circumstances, such as settlements m fraud of 
ci editors (see Bankruptcy, Settlemeni) Tlie law cannot be 
evaded by attempting to constitute a secret trust for an unlawful 
pm pose "if an estate be devised by words pt* mui facie eairymg 
the beneficial interest, with an understanding that the devisee will 
hold the estate in tiust for such a purpose, be may be compelled 
to answer as to tlie secret tmst, and on acknowledgment 01 proof 
of it there will be a resulting tiust to the hen-at-law In the case 
of an advowson suspected to be held for the benefit of a Roman 
Catholic patron, there is a special enactment to the same eftect 
(see Quaiie Imped it) The inks of equity in charitable trusts 
(which include all those mentioned in the preamble to 43 Eliz c 
4) 1 aie less strict than those adopted m private tiusts Cliaiitable 
ti usts must be lawful, e q , they must not conti avene the Statutes 
of Mortmain , but a widei latitude of construction is allowed an 
order to carry out tlie intentions of the founder, and they will not 
"be allowed to fail for want or uncertainty of objects to be benefited 
The ecuit, applying the doctrine of cy pies, will, on failure of the 
original giound of the chanty, apply the funds as nearly as possible 
m the same roannei On this principle gifts originally made for 
purely charitable purposes have been extended to educational jmr- 
poses Further, trustees of a chanty may act "by a majority, but 
ordinary trustees cannot by the act of a majority (unless specially 
empowered so to do) bind a dissenting xmnonty ox the trust pro- 
pel ty A tmst estate is subject as far as possible to the rules of 
law applicable to a legal estate of a corresponding nature, m pur- 
suance of the maxim “ Equity follow's the law ” Thus tiust pio- 
perty is assets for payment of debts, may he taken m execution, 
passes to creditors in bankruptcy, and is subject to doueT and 
curtesy, to the rules against perpetuities, and to the Statutes of 
Limitation This assimilation of the legal and equitable estates 
has been pioduced partly by judicial decisions, pai tly by legisla- 
tion A ti ust is extinguished, as it is created, either by act of a 
party or by operation of law An example of the former mode of 
extinction 'is a release by deed, the geneial means of discharge of a 
trustee when the purposes of the tmst hare been accomplished 
Extinction by operation, of law takes place when theie is a failuie 
of the objects of the tiust eg, if the cestui que trust die intestate 
without heirs 01 next of km, Lhe trustee letams the piopezty dis- 
charged of the tmst if it be real estate, if it be personal ty it falls 
to the ciown Equitable mteiests in. real estate abroad are as a 
rule subject to the lex loci rei s-itss, and an English court has no 
jurisdiction to enforce a tiust or settle a scheme for the admmi&tia- 
tion of a chanty in a foreign country An English couifc has, 
however, jurisdiction to administer the trusts of a will as to the 
whole leal and personal estate of a testator, even though only a very 
small part of the estate, and that wholly personal, is m England 
This was decided by the House of Lords in. a well-known case m 
1883 s 

Rights and Duties of the Tiustee — The principal general pi opei ties 
of the office of tiustee, as given by Mr Lewin, aie these — (1) A 
trustee having once accepted the tiust cannot afteiwaTds l enounce 
(2) So cannot delegate it ( 3 ) In the case of co-tiustees the office 

must be exeicised by all the trustees jointly (4) On the death of 
one tiustee theie is survivorship . that is, the tiust will pass to the 
survivals oi survivoi (5) One trustee shall not be liable foi the 
acts of his co -tiustee (6) A trustee shall derive no personal 
benefit fiom the trusteeship The office cannot be renounced oi 
delegated, because it is one of personal confidence It can, however, 
be resigned, and recent legislation, as has been already stated, has 
given a letmng trustee large powers of appointing a successor- In 
the case of the death of a single or last sui vivmg trustee of i eal estate, 
the tiust estate by the Conveyancing Act, 1381, now devolves upon 
his personal representative instead of upon lus heir oi devisee The 
liability of one trustee foi the acts oi defaults of anothei often raises 
very difficult questions A elide i ence is made between trustees 
and executors An executor is liable for joining in a leceipt pro 
foi )m, as it is not necossaiy for him to do so, one exeentoi having 
authority to act without Jus co-executor , a trustee can show that 
he only joined for conformity, and that anothei leeeived the 
money, A ttustee’s receipt m writing is, undei the Conveyancing 
Act, 1881 (superseding Loid St Leonaids’s Act of 1860), a sufficient 
aisehaige, and exonerates the peison paying fiom seeing that the 
money paid is duly applied according to the trust If one trustee 
he cognizant of a breach of trust committed by another, and conceal 
it or do not take active measures to piotect the cestui que trust’s 
interests, he will be liable for the breach of tr ust An indemnity 

i See C hath .lies, where the preamble of tlie statute is set out m full 

3 .Swing v OrKEwing, Law Reports, 9 Appeal Cases, 34. 


clause m now implied by statute m every tiust deed, but tins does 
not piotect a trustee against liability which would attach at law 
A tiustee, if he commit a hi each of trust at the leque&t of his cestui 
que trust, may secuie himself by an indemnity, provided that the 
cestui que trust has been fully informed of the facts of the case, and 
is not undei any disability to consent, such as infancy The rule 
that a trustee is not to benefit by his office is subject to some ex- 
ceptions He may do so if the instrument ci eating him tiustee 
specially allows him remuneration, as is usually the ease wheie a 
solicitor is appointed "Wheie tlie tiust entnely fails, as has been 
said above, the trustee is liidnectly remunerated by lus light to 
retain the trust estate The mam duties of tiustees axe to place 
the tiust pioperty m a piopei state of security, to keep it (if pei- 
sonalty) m safe custody, and to pioperly invest and distiibute it 
A tiustee must be caieful not to place himself m a position wheie 
his interest might clash with his duty As a mle he cannot safely 
purchase from his cestni que tiust while the fiduciary relation exists, 
between them In all purchases with, tiust money he is bound to 
obtain the best puce, unless where an Act of Parliament, like the 
Housing of tlie Working Glasses Act, 1885, specially authorizes 
sale at an undei value Investments by tiustees demand special 
notice The general mle is that a tiustee must take as much care 
of the trust propeity as of lus own He is, theiefoie, justified m 
following the usual cornse of business adopted by prudent men m 
making investments, c g , by employing a sxock-bxokei m the 
ordinary way. At the same time he has not an mrconti oiled powei 
of investment, foi (unless authorised by the instrument ci eating 
the trust) he cauuot lend tiust money on peisonal security oi invest 
in shaies of a puvate company A tiustee of shaies may be liable 
as a beneficial ownei, even though his name appeals on the 
legistei of the company as a tiustee By lecent legislation trust- 
ees, where not expressly foi bidden by the znstiument creating tlie 
trust, have either an absolute oi qualified light to invest m certain 
securities They have an absolute light to invest in leal securities 
m the "United Kingdom (but not on a second mortgage), in charges 
or mortgages under the Improvement of Land Act, 1864, m con- 
sols, exchequer bills, or any security tlie mtei est wheieon is guar- 
anteed by parliament, m Bank of England, Bank of Ii eland, East 
India, and Metropolitan Boaid of Works stock They have a 
qualified power of investment (that is, an extension of poweis 
already given m the instrument) in debenttues oi debentuie stock 
of railway and other companies, and of coipoiations and local 
authonties undei the Local Loans Act, 1875, in mortgage deben- 
tures under tlie Moitgage Debentuie Acts ot 1865 and 1870, and m 
securities of the Isle of Man Government Tiustees undei the 
Settled Land Act, 1882, have somewhat laiger powei s as to laihvav 
stock In many cases theie aie restrictions on investment m stock 
eeitilicates payable to "beaiei, although in authonved secunti.es 
A powei of varying investments is geneiallv implied, though not 
expressly given by statute, as m Scotland The duties of trustees 
m the distribution of trust funds have been made less onerous by 
the Tiustee Relief Acts of 1847 and 1849, which enabled trustees ora 
majority of them to pay into the Bank of England to the account 
of the particular tiust any moneys belonging to tlie trust, thus 
bunging the pioperty witlnn tbe junsdiction of the couit, from 
which it can only be obtained on petition Similar poweis iveie 
conferred upon, tiustees of chanties by 18 and 19 Yict c 124 
By moie lecent Acts (22 and 23 Viet c 35, 23 and 24 Yict, c. 38} 
application foi advice may be made by a trustee to a judge of the 
Chanceiy Division on a petition oi summons The liability of a. 
tiustee to his cestui que trust on any claim for propeity held on 
an express trust or m respect of bieacli of such trust is not barred 
by any statute of limitations, 36 and 37 Yict c 66, s 26 (2)- 
The poweis of tiustees have lately been considerably extended by 
tlie Conveyancing Act, 1881, and the Settled Land Act, 1882, ill 
othei matteis besides those that have been already noticed. One 
of the most important of the new powers is that of compounding, 
compromising, or abandoning claims relating to the trust For 
the trustee m bankruptcy, see Bankruptcy The trustee to pre- 
serve contingent remainders, at one time common m conveyancing, 
has ceased to be necessaiy (see Remainder, Term) A baie tiustee 
is one to whose office no duties were originally attached, or who, 
though such duties were attached, would on the requisition of the 
cestui qne trust be compellable to convey the estate to him oi by 
his direction. The term is used m some Acts of Pailiament, for 
instance the Yendor and Purchaser Act, 1874 8 

Rights and Duties of the Qestui que Trust — These may be to a 
great extent deduced from what has been, already said as to the 
correlative duties and rights of the trustee The cestui que trust 
has a geneial ught to the due management of the tiust property, 
to piopei accounts, and to enjoyment of the profits He oan. as a 
rule only act with the concurrence of the trustee, unless he seeks a 
remedy against the trustee himself. Thus, the tiustee must be a 
party to an action bi ought m respect of the trust estate, and must 
join, in piesentmg a petition in bankruptcy on account of a debt 

3 The phrase n "baie trust" occurs as long ago as 1683, Nayil v% Saunders, 
1 Vernon's Rep , 415 
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due to the estate, but the cestui que trust on giving indemnity 
can lequne the tiustee to lend his name as a paity He may also 
requne the tiustee to execute convej’ances of the legal estate 
accoidmg to his dueetions Tiust piopeity, if paited with by the 
tiustee in fiaud of the trust may be followed by the cestui que tiust, 
even into the hands of a puichasei foi value with notice ot the 
trust The cestui que trust may lose his rights by fiand, by laches, 
and by concnnence 01 acquiescence m a bleach of tiust Though 
no lapse of time bars his remedy against the trustee peisonaJly, 
he cannot, by the terms of the Real Propeity Limitation Act, 
1874, recover land or rent vested m a trustee upon an express tiust 
after twelve years fiom the time when the light accrued or six 
years aftei the cessei of any disability. The equitable right of the 
cestui que trust has sometimes been recognized by statute in cases 
where it would be manifestly unjust that he should suffei dis- 
ability by vntue of his having meiely an equitable interest The 
cestui que tiust has the right of voting for membeis of paihament, 
and is qualified to seive as a juxor On bankmptcy of the tiustee 
the trust estate is not affected Noi was it affected even before 
the Felony Act, 1870, by the conviction and attamdei of the 
trustee for felony. Attainder of the tiustee for tieason involved, 
however, foifeituie of a tiust estate of mhentance (See Trea- 
son.) The recognition of the cestui que tiust as owner is still 
not complete Thus no notice of a tiust is lecogmzed m ceitam 
public documents, as the hooks of the Bank of England and the 
legisteis kept undei the Meichant Shipping Act, 1854, the Com- 
panies Act, 1862, the Land Tiansfei Act, 1875, and the Colonial 
Stock Act, 1877. 

Pioceduie— Tins is regulated almost entuely by legislation 
Proceedings lelatmg to a tiust may he biought m tliffei ent couits 
of fiist instance, — (1) the Chanceiy Division of the High Couit of 
Justice oi the Chancery Court of the County Palatine of Lancaster, 
(2) a couit of hankiuptcy, (3) a county court, (4) a cuminal 
comt (1) By the Judicature Act, 1873, § 34, the execution ot 
trusts, chai itahle oi private, is assigned to the Chanceiy Division 
The rules of the Snpieme Couit, 1883, provide for special indorse- 
ment m an action on a tiust, foi the parties to the action, foi 
mtei rogatories and pleading, and foi proceeding by ongiuatmg 
summons (See Summons ) Forms of pleading aie given m the 
appendix to the iules An injunction rathei than an action may 
sometimes he the piopei lemedy, as m the case of thieatened breach 
of tiust The Trustee Relief Acts, the Tiustee Act, and Loid St 
Leonaids’s Act of 1859 provide foi proceeding by petition oi sum- 
mons Applications undei the Conveyancing Act must be in 
chambers m the fiist instance, and so must applications undei the 
Tiustee Relief Acts wheie the money oi securities in couit do not 
exceed £1000 or £1000 nominal value The piocedure m charit- 
able trusts differs to some extent from that m use m private tiusts 
Tho most usual course of piocecdmg is by mfoimation m the name 
of tlie attomey-geneial Anotliei mode is by petition under Su 
Samuel Romilly’s Act, 52 Geo III c 101, superseding the 
cumin ous procedure by commission winch had been pieviously m 
use under 43 Ehz c 4 A third mode is undei tlie poiveis of the 
Charitable Tiusts Acts, the first of which was passed m 1853 No 
pioceedmg under these Acts can he taken without the authouty of 
tlie charity commission eis (2) The equitable debt duefiom the 
tiustee to tlie cestui que trust wall suppoit a petition m bankruptcy, 
and is a debt provable m bankruptcy An order of dischaige in 
bankruptcy does not release the bankrupt fiom any debt or liability 
incurred by means of fraudulent bleach of trust, nor does it release 
a co-tiustoe of tlie banknipt (3) The County Couits Equitable 
Jurisdiction Act, 1865, confeis on county courts the authouty of 
the High Court m tlie execution of tiusts and proceedings under 
the Tiustee Acts wheie tlie trust estate does not exceed £500 m 
amount oi value By tlie County Couits Act, 1867, applications 
may be made at chambcis for transfer to a county court of an 
action pending m the High Couit where the property does not 
exceed £500 m amount or value The same Act allows trust funds 
not exceeding that limit to be paid into the post office savings 
b an k in a county court town m the name of the registrai. A 
county court has jurisdiction m charitable tiusts where the income 
of a charity does not exceed £60. The county court rules, 1886, 
contain ordeis regulating the practice with respect to both private 
and charitable tiusts Powers similar to those given to county 
courts m England have been conferred upon the civil bill couits m 
Ireland (4) At common law trustees committing a fraudulent 
breach of trust could not be punished cimnnally. This was 
altered by the Fraudulent Trustees Act of 1857, now superseded 
by the Larceny Act, 1861, under which a trustee on an express 
trust, whether public oi private, created by deed, will, or instru- 
ment m wilting, who with intent to defraud converts to bis own 
use or benefit or the use or benefit of any other person than the 
cestui que trust, oi for any pm pose other than the public or chant- 
able pm pose, or otherwise disposes of or destioys such property or 
any part thereof, is guilty of misdemeanour and punishable with 
penal servitude foi a term not exceeding seven years. No prosecu- 
tion is to be commenced without the sanction of the attomey- 


gcneial or — wheie civil proceedings have been, already taken against 
the tiustee — without the sanction of the civil couit The offence 
cannot be piosecuted at quarter sessions 1 

Scotland — The histoij' of the law differs con&ideiably fiom that 
of England, though perhaps the position of the Scotch tiustee is 
now not veiy different from that of the trustee m England The 
Statute of Uses did not apply to Scotland, since neithei that noi 
any similar legislation was necessaiy in a system m which law and 
equity weie administered by the same tnbunals Tiusts seem to 
have existed fiom time lmmemonal, and have been frequently 
legulated by statute The policy of the English Statute of Frauds 
was no doubt intentionally imitated m the Act 1696, c 25, enacting 
that no action of declaiator of tiust should be sustained as to any 
deed ot trust made for thereafter, except upon a declaration ox back- 
bond of trust lawfully subscifbedby the person alleged to he tiustee 
and against whom or his hens oi assignees the declaiatoi should 
be intended, or unless the same were leferred to the oath of the 
paity simplicity The Act does not apply to all cases, but only to 
those m which by the act of paities documents of title are in the 
name of a tiustee, but tlie beneficial mteiest m anotbei The 
pei son creating the trust is called the trustee, a teim unknown m 
England On tlie other hand the term cestui que tiust is unknown 
in Scotland The office of tiustee is jot ima facie, gratuitous, as m 
England, it being considered to fall undei the contract of mandate 
Some of the main diffeiences between English and Scotch law aie 
these There is no presumption m Scotland of a resulting trust in 
favour of a purchaser A trust which lapses by the failiue of a 
beneficiary goes to the ciown as nltvmus 7uies, not to the trustee 
The office ot tiustee is not a joint office, tlieiefore theie is no light 
of suivivoiship, and on the death of a tiustee the suivivois aie in- 
competent to act, unless a ceitam number be declared oi presumed 
to be a quorum., or the office be confeued on trustees and the 
accedois and suivivois of them Sometimes the coneunence of one 
tiustee is lendeied absolutely necessaiy by his being named sine 
quo non The Couit of Session may appoint new trustees, but 
geneially appoints a judicial factoi Thoie has been a considerable 
amount of lecent legislation, chiefly m the dnection of extending 
tlie poweis of tiustees and of the coiut, m trust matteis By 24 
and 25 Yict c 84 (amended by 26 and 27 Yict c 115) an 
appointment of gratuitous tiustees by deed oi local act was to be 
held to include ceitam provisions usually included m deeds of 
I appointment, i e, poweis of le&ignation and of assumption of new 
| trustees, and pio-visions that the majouty of trustees accepting and 
smviving should bo a quorum , and that each trustee should only be 
liable foi his own acts and intromissions and should not be liable for 
omissions The Tiusts Act, 1867 (30 and 31 "Viet c 97), added 
to tlie common law poweis of tiustees by giving them authority to 
appoint factois and law agents, to dischaige trustees who have 
resigned, to giant leases for a limited penod, to uplift, dischaige, 
or assign debts, to compiomise claims, to giant all necessary deeds, 
and to pay debts due by the truster or the tiust estate It also 
gave the Ooiut of Session powei (exeicisable by the Loid oidmary 
m the fiist instance) beyond what it possessed by its nobile officnim, 
m cases of expediency, of selling the tiust estate, of gi anting feus 
or long leases, and of bon owing and excambion. Power was given 
to trustees to appoint additional trustees by deed of assumption, 
and wlieie such assumption could not be made the coui't might 
appoint Authority was conferred upon the beneficiary of a lapsed 
trust to complete title on petition The poweis of investment 
given to trustees have since been largely increased by the Tiusts 
Amendment Act, 1884 They aie now much tlie same as those 
allowed in England The puncipal diffei ences are that m Scotland 
theie is a statutory power to vary securities, and that statu toiy 
investment by a Scotch tiustee is not allowed m Bank of Ii eland 
stock oi on real security m Ireland The Titles to Land Consolida- 
tion Act, 1868 (31 and 32 Viet c 101), contained provisions as 
to tlie mode of completing title by a judicial factoi on a trust 
estate and by trustees m sequestration and as to the vesting m 
tiustees of heritable pioperty conveyed for religious or educational 

S loses Tlie Conveyancing Act, 1874 (37 and 38 Yict c 94), 
t with compositions payable by trustees on tlie death of a 
vassal, and with completion of title by the heir of a sole or last sur- 
viving trustee, by a successor of an ex officio tiustee, and by tiustees 
where words of conveyance are not expressed to he in favour of such 
tiustees Forms of documents relating to tiust pioperty will he 
found m Juridical Styles and m the schedules to the Acts of 1867, 
1868, and 1874 A conveyance in trust may he either absolute 
with a back-bond oi m foim a conveyance m trust A tiustee is 
responsible for the due execution of the trust, subject to the 
limitations contained m 24 and 25 Yict c 84 The provision of 
the Companies Act, 1862, that no trust is to be entered on the 


i The principal authority is Leivm’s Law of Trusts (8th ed , 1885) The 
powei s of trustees under the Conveyancing and Settled Land Acts wiTlbe found 
summarized m the treatises on these acts by Wolstenliolme and Tuinei Tlie 
puncipal authorities on charitable trusts are Shelf or cl and Tudor (1802) hor 
the history may be consulted Bacon, Ltm Tracts f Beading, On the Statute of 
Uses , Gilbert, On Uses , Sanders, On Uses and Trusts , Spence, Equitable Juris 
diction, vol i P 435 ; Digby, Hist of the law of Heal Property, chaps vi vu 
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letnstei, does not apply to Scotland A trustee, a member of a 
iomt- stock company, though mtei ed on the legist ei as a tiust 
disponee, may incur peisonal liability as a partnei, unless the eon- 
tiary be expressed Liability under such cucumstances was 
established m the litigation which followed the suspension of the 
City of Glasgow Bank in 1878 1 A sheriff eornt has jurisdiction 
over actions of declarator, relating to questions of heritable 
ii^ht oi title, wheic the value of the subject m dispute does not 
exceed £50 by the year oi £1000 in \alue (40 and 41 Viet c 60) 

A -judicial factoi may be appointed by the slieuff couifc wheie the 
3 early ralue of the estate does not exceed £100 (43 ana 44 Viet 
c 4) Fraudulent trustees are criminally liable at common law, 
not by statutory enactment, as m England Adjudication on a : 
trust bond is a mode of obtaining the decision of the Comt of 
Session on a bond by a fictitious creditor, for the purpose of giving 
title to the heir, by preventing his liability to possible passive 
representation It is regulated by 1695, c 24 2 

United State ? — In New York and some other States nses and 
trusts hare been abolished (with ceitaw exceptions), and every 
estate, subject to those exceptions, is deemed a legal light cogniz- 
able in courts of law The exceptions aie m Hew Yoik implied 
trusts and express trusts to sell land foi the benefit of credrtcns, to 
sell, mortgage, or lease lands for the benefit of legatees, oi for the 
purpose of satisfying any charge thereon, to leoeive the lents and 
profits of lands and apply them to the use of any person during 
the life of such person or any shorter term, or to xeceive such 
rents and profits, and accumulate the same within the limits 
allowed by the law Trusts of personalty for public pm poses are 
rory generally allowed in States where private trusts ao not exist 
Provisions similar to those of the English Statute of Frauds have 
been generally adopted by the States which recognize private trusts 
Some States go further than the statute and allow the creation of 
trusts (other than those arising by implication or opeiation of law) 
only by means of will or deed Where the trust is of real estate, 
the deed must generally be registered (see Reoiktration) Forms 
of deeds of trust are given m the Statutes of "Virginia and othei 
States The English doetune of cyprbs seems to have been adopted 
only in Pennsylvania Conveyances in trust for the settloi are 
generally void against creditors by the policy of the Acts of Eliza- 
beth By the legislation of some States a freehold may commence 
zn futuro without the operation of the Statute of Uses Societies 
of professional trustees, receiving a percentage of the income of the 
property as payment for their trouble and liability, are frequently 
recognized by law Such societies are generally under an obliga- 
tion to make periodical returns of their leceipts and expenditnie 
A public tiustee as a corporation sole exists m some States Trustee 
process m the New England States is what is generally known as 
garnishee process m England, that is, a means of reaching pro- 
perty and credits of a debtor in the hands of thud persons foi the 
benefit of an attaching creditor 3 (J W+ ) 

TSARITSYN, a district town of the government of 
Saratoff, Russia, situated on the right bank of the lower 
Volga where it suddenly turns towards the south-east, only 
40 miles distant fiom the Don It is the terminus of 
a railway line which begins at Riga and, running south- 
eastwards, crosses all the mam lines which radiate from 
Moscow to the south It is also connected by rail with 
Kafatch on the Don, where merchandise from the Sea of 
Azof? is disembarked and tiansported by rail to Tsaritsyn, 
to be sent thence by rad or steamer to different parts of 
Russia Corn from Middle Russia for Astrakhan is trans- 
ferred from the railway to boats at Tsaritsyn , timber and 
wooden wares from the upper Volga are unloaded here 
and sent by lail to Kafatch, and fish, salt, and fimts sent 
from Astiakkan by boat up the Volga are here unloaded 
and despatched by rail to the mteuor of Russia The 
town has grown lapidly since the completion of the rail- 
way system, and has a large trade m naphtha from Baku, 
which is shipped up the Volga to Tsaritsyn and sent thence 
by rail to the interior of Russia The lailway between 
the Baskunchak salt lakes of Astrakhan and the Volga 
has made Tsaritsyn also a depot for the salt trade In 
1882 10,000,000 cwts of merchandise, valued at one mil- 
lion sterling, were landed at Tsaritsyn, and since then the 


3 The principal case was Muir v City of Glasgow Bank, Law Re- 
ports, 4 Appeal Cases, 337 

2 See G J Bell, Principles, §§ 1991-2001, R Bell, Law Did , s v 
“Trust ” and “Trustee ” 

3 See Washburn, ReaZ Property, vol u, hlc n , chaps n, m , 
Stimson, American Statute Law, §§ 1700-1754 


figures have notably mci eased In addition Tsaritsyn 
i&° the centre of the trade connected with the mustard 
plantations of Sarepta, Dubovka, and the neighbourhood, 
170,000 cwts of mustard seed are either ground or con- 
verted into oil annually, the exports being 70,000 cwts 
of mustard and half the corresponding quantity of oil 
(valued at -£250,000) The fisheries of the place are also 
important The population (6750 m 1861 ) numbeied 
31,220 in 1882 It is still larger m summer, Tsantsyn 
having become the gathering -place of poor people m 
search of work, and the misery and filth m its pooier 
quaiters are very great The buildings of the town do 
not improve proportionately with the increase of wealth 
They include a (wooden) theatre, a puhhc libiary, and 
two gymnasia for hoys and girls The old church of St 
John (end of 16th century) is a fine specimen of the archi- 
tecture of its period 

Tsaritsyn was founded m the 16th century, when a fort was 
eiected to prevent the mcuisions of the free Cossacks and inn aw ay- 
serfs who gatheied on the lowei Volga, as also those of the Kalmucks 
and Circassians In 1606 Tsantsyn took part m the using m 
favour of the false Demetnus, and Razm took the town m 1670 
The Kalmucks and Circassians of the Kuban attacked it lepeatedly 
m the 17th centuiv, so that it had to be fortified by a stiong eaitlien 
and palisaded wall, traces of which are still visible 

TSARSKOYE SELO, a district town of Russia, in the 
government of St Petersburg, and an imperial residence, 1 8 
miles to the south of the capital, is situated on the Duderhof 
Hills and consists of the town proper, suriounded by several 
villages and a German colony, which are summer resorts for 
the inhabitants of St Petersburg, and the imperial paiks 
and palaces. The town is built according to a regular plan, 
and its houses, a great number of which have been erected 
by the crown, are nearly all surrounded by gardens The 
cathedral of St Sophia is a mimatme copy of that at 
I Constantinople The town has two gymnasia for boys and 
girls The impel ral parks and gardens cover 1680 acres, 
the chief of them is the old ” gaiden containing the “ old 
palace,” built by Rastrelli, the galleiy of Cameron adorned 
with fine statues, and numerous pavilions and kiosks. The 
population numbered 15,000 in 1885 

■When Peter I took possession of the mouth of the Neva a Finnish 
village, Saan-mois, stood on the site now occupied by the town, 
and its Russified name Sarskaya was changed into Tsarskoye when 
Peter I presented it to his wife Catherine It was especially em- 
bellished by Elizabeth Under Catheune II , a town, Sophia, was 
built close by, but its inhabitants weie transferred to Tsaiskoyc Selo 
under Alexander I The railway connecting the town with St 
Petersbuig (1838) was the fiist to be constmctsd m Russia 

TSCHUDI, or Schudy, the name of one of the oldest 
and most distinguished families of the land of Glarus, 
Switzerland Erom 1029 to 1253 a member of the clan 
held the office of steward of the abbess of Sackingen on 
the Rhine, the lady of the manor , and after Glarus j omed 
the Swiss Confederation m 1352 various members of the 
family held high political offices at home, and were dis- 
tinguished abroad as soldiers and m other ways In litera- 
ture, its most eminent member was Giles or JEgiditts 
Tschudi (1505-1572), who, after having served Ins native 
land in various offices, m 1558 became the chief magistrate 
or “ landammann ” Originally inclined to moderation, he 
became later m life more and more devoted to the cause 
of the counter-Reformation. It is, however, as the his- 
torian of the Swiss Confederation that he is best known , 
by incessant wanderings and unwearied researches amongst 
original documents he collected material for three great 
works, which therefore can never wholly lose their value, 
though his researches have been largely supplemented and 
corrected by those of more recent students. In 1538 his 
book on Rhaetia, written m 1528, was published m Latin 
and in German — De prisca ac vera A Ipmct RJisetta, or Die 
uredt wahrhafftig Alpisch Rhatia 

His other works were not published until long after his death 
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The Besch'i eib ung Galh se, Cmnatse appeal ed under Gallati’s editoi slap 
an 1758, and is mainly devoted to a topographical, histoneal, and 
antiquarian descuption of ancient Helvetia and Rhsetia, the lattei 
part being his eaily work on Rluetia levised and gieatly enlaiged 
This book was designed practically as an introduction to his mag- 
num 02 ms, the Ghromcon HeKeticmn, pait of which (fiom 1100 to 
1470) was published by J R Iselm m two stately folios (1734-36) , 
the lest (to 1564) consists only of rough materials The value of 
the woik lests veiy largely on the constant use of original docu- 
ments, no fewer than 750 being punted m Iselm’s edition, though 
the transcupts do not always in point of accuiacy come up to the 
standaid demanded by the modern critical histonan Many ballads 
aie incorporated and also many 01 al traditions, both being employed 
to give life and pictui esqueness to his stoiy, though often at the 
expense of histoncal truth, the stock instance of which is the manner 
in which he completed and elaboiated the Tell legend (see Tell) 
In many ways his book, save m its flowing and quaint German, 
is lathei like the woik of a 14th-century chronicler than a cutical 
history , but it has been the souice fiom which all later Swiss wuteis 
have drawn their information, and m many cases preseives the evi- 
dence of original documents which have since disappeared It is m 
slioit a lnstoiy lather resembling that of Livy than that of Hallam 
01 Stubbs 

Subjoined is a list of other pioimnenl membeis of the family 
Dominic (1596-1654) was a Benedictine monk at Mun and wrote 
a painstaking woik, Ongo at genealogia glm losissimorum ccnmtum 
de Habsburg (1651) Joseph, a Benedictine monk at Einsiedeln, 
wiote a useful lnstoiy of lus abbey (1823) The family, which be- 
came divided m 1 eligious matteis at the Reformation, also includes 
seveial Protestant uuiii&teis, — John Henry (1670-1729), who wrote 
Beschi eibung des Lands Giants (1714) , John Thomas (1714-1788), 
w T ho left behind him seveial elaborate MSS on the local lnstoiy of 
Glaius , and John James (1722-1784), who compiled an elaboiate 
family history from 900 to 1500, and an account of othei Glarus 
families John Louis (d 1784), who settled in Metz and conti 1 - 
buted to the Bncyclopddie, and Friedrich (1820-1886), the authoi 
of Da s Thiei laben der Alpanwelt, were distinguished natuialists 
Among the soldieis may he mentioned Christopher (1571-1629), a 
knight of Malta and an excellent linguist, who sei ved m the Fieuch 
and Spanish armies , while the brothers Louis Leonard (1700- 
1779) and Joseph Anthony (1703-1770) weie m the Neapolitan 
service. Yalentine (1499-1555), the cousin of Giles, was, like the 
lattei, a pupil of Zwmgli, whom he after waids succeeded as pastor 
of Glarus, and by his model ation gamed so much influence that 
during the thirty years of his mimstiy his services weie attended 
alike by Catholics and Protestants 

TS E-NAN TOO, the capital city of the province of Shan- 
tung in China, stands m 36° 4 O' N lat and 117° 1' E 
long It is situated m one of the earliest settled districts 
of the empire, and figures repeatedly 111 the records of the 
wars which troubled the country during the six centunes 
that preceded the Christian era On the establishment of 
the Han dynasty (b c 206) it had the name which it now 
bears) but during the next 200 years it was known at 
different periods as Phng-yuen, Ts’ien-sh’ing, and Po-hai 
In the 4th century its name was changed to Tse , and 
hy the founder of the T’ang dynasty (618-907) it was 
•christened Lm-tsze, by which name it was known until the 
overthrow of the Mongol dynasty m the 14th century, 
when the name of Tse-nan was lestored to it The city, 
which lies m the valley of the present channel of the 
Yellow river (Hoang-Ho), and at a short distance from its 
hanks, is surrounded by a triple line of defence First is 
the city wall, strongly built and carefully guarded, outside 
this a granite wall, and beyond this again a mud rampart. 
The streets are full of good shops, among which book, 
picture, and flower shops are conspicuous There are two 
fine examination halls, one for bachelors of arts and the 
other for doctors of law, several handsome temples, and 
a metropolitan “drum” tower. The most noticeable 
feature about the city is three springs outside the west 
gate, which throw up as many streams of tepid water to 
a height of about 2 feet This water, which is pleasant 
to the taste, and is highly prized for its healing qualities, 
flows in such abundant quantities that it fills the moat and 
forms a fine lake m the northern quarter of the city 
With the taste which Chinamen always show in such 
matters, the lake is divided into a number of water avenues 
by floating banks, on which flowers and trees are skilfully 


ai ranged, and is further adorned with several picturesque 
summei houses, which form points ot attraction to picnic 
parties and pleasure-seekeis during the warmer months 
Its waters abound with many species of edible fish The 
pojiulation of the town is reckoned at about 100,000, 
among whom are 2000 Mohammedan families The city 
is the centre of a Roman Catholic see, and has opened 
its gates to several Protestant missionary bodies 
See 'Williamson, Journeys %n Uoith Ohiiia, London, 1870 
TSETSE FLY ( Glossmci moi sitans) The tsetse fly, so 
much dreaded by the tiaveller m South Africa, belongs to 
the sub-family Muscrnee, and is closely allied to Stomoxys 
It is scarcely larger than the common house fly, which it 
resembles m its geneial shape It can, however, be easily 
distinguished by its colour and the position of its wings 
These are longer than the abdomen, and when at rest they 
project behind it, overlapping one another at their tips. 
This gives the fly a longer and narrower outline than that 
of the house fly. The colour is somewhat like that of the 
honey bee the thorax is chestnut bi own 
with four longitudinal black stripes, the 
abdomen light yellow with transverse 
bars of dark brown on its dorsal surface 
The proboscis, with which the fly inflicts 
its stmg, is grooved and contains two 
long styles; and it is guarded by a 
pair of setose palps At the base of 
the proboscis is a dilated horny bulb, 
and m this swelling it is supposed that 
the poison is secreted The bite of the Tsetse fly (Glossma 
tsetse is innocuous to man and is not moisitans) 
more painful than that of a gnat Large game, goats, 
and ajipaiently all animals whilst suckling, are also un- 
affected by it. But to the horse, ox, and dog it is fatal 
The poison may take effect after a few days, or the 
animal may remain apparently unaffected for some 
months, but eventually syrrqitoms of poisoning appear 
These symptoms seem to be lather variable, as a rule 
swellings arise under the jaws and around the navel, the 
eyes and nose begin to run, and, although the animal con- 
tinues to graze, it becomes more and more emaciated, 
suffers violently from purging, and at length succumbs 
to extreme exhaustion Post-mortem examination shows 
that the muscles, and especially the heart, are 111 a very 
soft and flabby condition The lungs and liver are affected, 
the gall bladder distended with bile. The fat is of a 
greenish yellow colour and oily consistency, the blood 
small ixl quantity and very than, with hardly any power of 
staining. At present no cure is known for the bite, nor 
does inoculation seem to afford any protection The fly 
is said to avoid animal excreta, and m some parts a paste 
composed of milk and manuie is smeared on cattle which 
are about to pass through the “ fly-belts ” This affords a 
certain amount of protection Lion’s fat is used m the 
same way, and is said to be efficacious 

Tile fly is found as a rule m the neighbourhood of water, and its 
habitat is usually sharply defined Often it occuis on one side of 
a stieam but not on the other The limits of the “fly-belts ” are 
well known to the natives, and tiayelleis can ensure comparative 
safety to then cattle by passing through these districts after sun- 
down The northern limits of the aiea inhabited by the tsetse 
are not known. It is found throughout the valley of the Limpopo 
river, but does not come much south of this, except m the eastern 
borders of the Transvaal Here it extends fai south of Delagoa 
Bay, and infests the Lobombo Mountains and the Amatonga 
country, reaching to the confines of Santa Lucia Bay It appears 
to be giadually letreatmg northwaids, following the big game 
The fly is figured in Proa Zaol Soe , 1850, and by Piank Oates, Matabele 
Land and the Victoria Fails , 1881 

TUAM, a market town and episcopal city of Galway, 
Ireland, is the terminus of the Athenry and Tuam Railway, 
and lies 20 miles north-east of Galway and 129 west of 
Dublin An abbey was founded here towards the end of the 
XXIII. — 76 
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5th century, and m the beginning of the 6th an episcopal 
see by St Jarlath. The n ew Protestant cathedral of St 
Mary occupies the site of the original cathedral, built m 
1130, and includes the chancel arch of the ancient building, 
now forming the great doorway, — a very fine specimen of 
the old Romanesque The Roman Catholic cathedral m 
the later Early English style is one of the finest modern 
Catholic churches m Ireland Adjoining it is the Roman 
Catholic college of St Jarlath, usually called the “New 
College,” founded m 181 1 for the education of candidates 
for the priesthood To the west are the archbishop’s 
palace and a convent of Presentation nuns The other 
public buildings are the workhouse, the dispensary, and 
the market-house The town has a considerable retail 
trade, and is a centre for the disposal of agricultural pro- 
duce From 4223 m 1ST1 the population decreased to 
3567 m 1881. 

Tke see of Tuam was raised to an aichbishopric about 1152 
IJndei the Church. Temporalities Act of 1839 it was reduced to a 
bishopric, but is still the seat of a Roman Catholic archbishop It 
received its first charter m the 11th year of James I It formerly 
returned two members to parliament, but was disfranchised at the 
TJmon. 

TUAMOTU ARCHIPELAGO, 1 a broad belt of seventy 
coral islands lying between 14° 5' and 23° 22' S lat and 
134° 25' and 148° 40' W long, and now under the pro- 
tection of Prance They trend m irregular lines m a north- 
west and south-east direction, and cover 1500 miles of the 
Pacific, the easternmost Tuamotus being 3600 miles from 
Peru 2 With the exception of a few insignificant islands 
the archipelago consists of atolls (see Corals and Pacific 
Oceax), mostly chains of low islets that crown the reefs 
and sometimes also obstruct the deep lagoons which they 
encircle The largest island, Nairsa (Dean’s Island), with a 
lagoon 45 miles long by 15 wide, is made up of twenty 
islets Pakarava, the next m size, consists of fifteen islets, 
and its oblong lagoon affoids the best anchorage m the 
group Hao has fifty islets, and its lagoon is dangerously 
studded with coral The symmetrically placed eleven 
islets of Anao suggested to Captain Cook the name of 
Cham Island Matahiva, Niau, and Mururoa are good 
specimens of the horse -shoe -shaped atolh Nengonen- 
gone, Fangataufa, and Marutea, true lagoon islands, form 
unbroken rings round their lake-like lagoons In a few 
of the smaller atolls the lagoons have been completely 
silted up To the south-east lie the Gambler Islands, a 
cluster of four larger and many smaller volcanic islets, 
enclosed in one wide reef. The wooded crags of Mangareva, 
the largest islet, 5 miles m length, rise to a height of 1 300 
feet and are covered with a rich vegetation, quite Tahitian 
m character, blit, as m the other Tuamotus, there is a 
dearth of animal life This group was discovered by 
Captain Wilson of the London Missionary Society m 1797 
Tahitian teachers were sent thither m 1834 , hut Catholic 
missionaries followed m 1836, and converted the entire 
population The natives, once very numerous, now number 
less than a thousand, and are still decreasing Cannibal- 
ism was formeily prevalent In physique, language, re- 
ligion, and custom the Gambler Islanders closely resemble 
the Rarotongans Beech ey surveyed the group in 1826, 
and D'Urville in. 1838 Pitcairn Island and a few unin- 
habited rocks lie still farther to the south-east The 
Tuamotus are healthy and as a rule have a lower mean 

1 There is no collective name for the archipelago among the 
Tuamotuans themselves, but the Tahitians call it Paumotu (& e , 
Cloud of Islands) The group is Bougainville’s Dangerous Archipelago, 
Fleurieu’s Bad Sea, Krusenstera’s Low Islands, and. the Pearl Islands 
of traders. 

2 Distinct names have been given to eight clusters of the aichi- 
pelago, — 'Disappointment Islands, King George’s Islands, Palliser 
Islands, Raeffsky Islands, Two Groups, Duke of Gloucester Islands, 
Actseon or Amphitnte group, and Gambler Islands 
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temperatuie than Tahiti The ea&teily trade winds prevail 
Ram and fogs occur even dm mg the dry season The 
stormy season lasts from November to March, when de- 
vastating hurncanes are not uncommon and a south- 
westerly swell renders the western shores dangerous 
Plants and animals are very meagrely represented, even 
more so than in the atolls of Micronesia Cocoa-palms 
and the pandanus thrive on many of the islets, and the 
bread-fruit, banana, pme-apple, and arum have been intro- 
duced from Tahiti into the western islands Mammals 
are represented by a rat , among land-birds a parakeet, a 
thrush, and a dove are noticeable , and of reptiles there is 
only one lizard Insects are scarce But the sea and 
lagoons teem with tuitle, fish, mollusks, crustaceans, and 
zoophytes Coral grows luxuriantly everywhere From 
the abundance of pearl-oysteis the archipelago gets its 
name of Pearl Islands, pearl-fishing indeed is the only 
remunerative industry Under French control the newest 
appliances for obtaining shells have now mostly superseded 
the laborious diving of the natives The Tuamotus are 
very thinly inhabited by a fine strong Polynesian race, 
more muscular and mostly darker-skinned than that inhabit- 
ing Tahiti In the west considerable intermixture with 
other races has taken place Of the habits of the people 
little is known, and many of the islands are still marked 
“hostile inhabitants” on the English Admiralty charts 
In the eastern islands cannibalism existed Tattooing is 
not universal Clothing and ornaments are very scanty 
The huts are mean square buildings, often mere shelters 
of leaves Good outrigger and single and double canoes 
are built, the larger ingeniously stitched together of small 
pieces of drift wood Fishing with net and hook is much 
practised Food besides fish consists almost exclusively of 
cocoa-nuts and pandanus fruit Water is scaice 

Magellan’s first discovery of land aftei leaclnng tke Pacific m 
3520 was one of the Tuamotus Vanous portions of the archipelago 
were m turn crossed by Queiios (1605), Leman e and Scliouten 
(1616), Roggeween (3722), Byion (1765), "Wallis (1767), Bougain- 
ville (1768), Cook (1769), the “Duff” (1797), Kiusenstem (1803), 
Kotzebue (181 6), Fitzroy (1835), D’UiviJle (1838), and Belchoi 
(1840) The first systematic survey was instituted m 1818 by 
Bellinghansen, and was continued in 1823 by Duperry, m 1826 by 
Beechey, and m 1839 by Wilkes Thanks to these many exploieis, 
the islands have been ehustened and leclm&tened with a chaos of 
Spanish, Dutch, English, Fiencli, German, and Russian names 

Seethe narratives of the various explore), s cited above, and Meimolce, Inseln 
des stillen Oceans (Leipsio, 1876) , for gencial statistics and an account of the 
pearl-flshenes, see Notices Colomales, Paris, 1SS6 

TUBERCLE. See Pathology, vol. xviii p 405, and 
Phthisis 

TUBEROSE The cultivated tubeiose (Poliantkes tttber- 
osct) is allied to the Mexican agaves and is a native of 
the same country. The tuberous root-stock sends up a 
stem 3 feet m height, with numerous lanceolate leaves and 
terminal racemes of white funnel-shaped, very flagrant 
flowers Each flower is about 1J- inches long, with a long 
tube and a six-parted limb The stamens are six in 
number, emerging from the upper part of the tube, and 
bear linear anthers The ovary is threc-celled , but the 
mature fruit and seed are not botamcally known The 
plant is largely grown in the United States and at tlie 
Cape of Good Hope for expoit to England, as it is found 
that imported bulbs succeed better than those grown m 
the United Kingdom. The cultivated plants have double 
flowers and require a rich soil, considerable heat, and, at 
first, abundance of water 

TUBINGEN, the university town of Wurtemberg, is 
picturesquely situated on the hilly and well-wooded banks 
of tbe Neckar, at the junction of the Amtner and Stem- 
lach, 18 miles south of Stuttgart, and on the S E border 
of the Black Forest. The older town is irregularly built 
and unattractive, but the newer suburbs, the chief of 
which is the Wilhelmsstrasse, are handsome. The most 
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conspicnous building is tbe old ducal castle of Hohen- 
tubmgen, built m 1507-1540 on a bill overlooking the 
town, and now containing the university library, observa- 
tory, chemical laboiatory, &c Among the other chief 
buildings are the quaint old Stiftskirche (1469-83), and 
the new aula and numerous institutes of the university, all 
of which aie modern A monument was erected m 1873 
to the poet Uhland (1787-1862), who was born and is 
buried here Tubingen’s chief claim to attention lies m 
its famous university, founded m 1477 by Duke Ebeihard 
The university adopted the Reformed faith m 1534, and 
m 1536 a Protestant theological seminary — the so-called 
Stift — was mcorpoiated with it In 1817 a Roman 
Catholic theological faculty (the “ Convict ”) and a faculty 
of politics and economics weie added, and m 1863 a 
faculty of science The leading faculty has long been that 
of theology, and an advanced school of theological criticism, 
the founder and chief light of which was F. C Baur (q v ), 
is known as the Tubingen school Melanchthon was lec- 
turei at Tubingen before he was summoned to "Wittenberg 
The university is attended by about 1400 students, a con- 
sideiable proportion of whom are foreigneis, and has a 
teaching staff of 53 professois, 17 extraordinary professors, 
and 10 lecturers The commexcial and manufacturing 
radustnes of the town are slight Printing, book-selling, 
the manufacture of surgical and philosophical instruments, 
and the cultivation of hops, fruit, and vines are among the 
leading occupations of the inhabitants The population 
in 1885 was 12,660 (11,708 m 1880) The country m 
the neighbourhood of Tubingen is very attractive , one of 
the most intei estmg points is the former Cisteician monas- 
tery of Behenhausen, founded m 1185, and now a loyal 
linn ting-chateau 

Tubingen is mentioned as a strong foi tress m 1078 In 1342 it 
was purchased by the count of "Wuitemberg, whose descendants 
aftoi wards acquired the title of dulce The tieaty of Tubingen is 
the name given m Geiman histoiy to an auangement made m 
1514 between Duke Ulrich and lus subjects, by which the latter 
acquired various lights and privileges on condition of lehevmg the 
former of his debts The town was captured by the Swabian League 
in 1519, by Tuienue m 1647, and again m 1688 by the Fiench, 
who destioved the fortifications Tubingen was made a gaxnson 
town m 1875 

TUCKER, Abraham (1705-1774), holds a place of his 
own among the English moralists of the 18th century 
He was horn in London, of a Somerset family, on 2d 
September 1705. His father, a wealthy city merchant, 
died in his son’s infancy, leaving him to the guardianship 
of his uncle, Sir Isaac Tillaid, a man of a rare integrity 
of character, to whom Tucker never failed to acknowledge 
a deep debt of gratitude In 1721 Tucker entered Merton 
College, Oxford, as a gentleman commoner. Here he 
devoted himself chiefly to philosophical and mathematical 
studies, but also found leisure to master French and Italian, 
and to acqune considerable proficiency m music He after- 
wards studied law at the Inner Temple, but as his fortune 
made him independent of a profession he was never called 
to the bar In 1727 he bought Betch worth Castle, near 
Dorking, where he passed the remainder of his life, occu- 
pied, m addition to his favourite studies, with the usual 
jiursuits of a well-to-do country gentleman He took no 
part m politics, however, and even wrote a pamphlet, The 
Country Gentleman’ & Advice to his Son on the Subject of 
Party Clubs (1755), cautioning young men against the 
dangers of rashly pledging themselves to political principles 
and measures of which their riper judgment may disapprove 
In 1736 Tucker married Dorothy Barker, the daughter of 
a neighbouring landed proprietor. His wife, to whom he 
was fondly attached, died m 1754, leaving him with two 
daughters. “As soon as the first excess of his grief was 
somewhat mitigated,” we are told, “he occupied himself 
m collecting together all the letters that had passed between 
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them at peuods when they weie accidentally separated 
fiom each other, which he transcribed twice over, under the 
title of £ The Picture of Artless Love 3 One copy he gave 
to Mr Barker, his father-in-law, and the other he kept, and 
frequently read over to his daughters 33 He took an active 
part in the education of his daughters, and from this time 
onward began to occupy himself with the composition of 
the work by which he is known — The Light of Natui'e 
Put sued He made several sketches of the plan of his 
work, one of which — m dialogue — he went the length of 
printing before finally deciding on the method he should 
pursue He also sought to qualify himself for authorship 
by the study of the most elegant Greek and Latin classics 
and by translating the most admired passages of Cicero, 
Demosthenes, and Pliny several times ovei Moreover, 
after his work was -written, be twice transenbed it with 
his own hand In 1763 he published a specimen under 
the title of “Free Will ” The stnctuies of a ciitic m tbe 
Monthly Review of July 1763 drew from him a pamphlet 
called Man in Quest of Himself by Cuthbert Comment 
This, as its sub-title states, is “ a defence of the individu- 
ality of the human mind or self 33 , it has been reprinted 
m Parr’s Metaphysical Tracts (1837) In 1765 the first 
four volumes of his work were published under the pseudo- 
nym of Edward Search The remaining three volumes 
did not appear till after his death His eyesight failed 
him completely m 1771, but his cheerfulness did not leave 
him He contrived an ingenious apparatus which enabled 
him to write so legibly that the lesult could easily be tran- 
scribed by lus daughter. In this way he completed the latei 
volumes, which weie ready foi publication when he was 
seized by his last illness He died on 20th November 1774 
A second edition of The Light of Ncttm e appealed m 1805, with 
a short life of the authoi by his giandson, Sii H P St John Mild- 
may, which foims the sole Inogi aphical sotuce. The v oik has 
since been repeatedly re-published in two large closely punted 
volumes. A useful abridgment was published (anonymously) by 
Hazlitt in 1807, foi, as he tudy says, it is “swelled out with 
endless repetitions of itself The author was a private gentleman, 
who wrote at his ease, and foi his ovn amusement. When a 
subject presented itself to lum, he exhausted all he had to say upon 
it, and then dismissed it for anothei If the same subject reenued 
again m a diffeient connexion, he turned it ovei m his thoughts 
afresh , as his ideas aiose in Ins mind, he committed them to papei , 
he repeated the same things over again or nisei ted any new observa- 
tion or example that suggested itself to him m confirmation of his 
argument , and thus by the help of a new title, and by giving a 
diuerent application to the whole, a new chapter was completed 
By this means, as he himself lemarks, his wiitmgs aie rather a 
tissue of loose essays than a regular work ” In spite of Tucker’s 
elaborate caie in composition, theie is no doubt that this fanly 
characterizes the rambling piolixity of his book ; but it may be 
questioned whethei an epitome can convey the leal merits of such 
a style and treatment — qualities which have earned for Tucker 
from Su James Mackintosh the designation of a “metaphysical 
Montaigne ” These are his sound heaity common sense, the origin- 
ality of a man who looks at everything for himself completely 
untrammelled hy system, a lemarkable aptness m illustration, and 
occasional gleams of a mild humour Though the The Light of 
Nature embraces in its scope many psychological and more strictly 
metaphysical discussions, it is chiefly m connection with ethics 
that Tuckei’s speculations aie lemembeied. This is the subject 
which the autlioi puts into the foreground himself, fiom his 
eailiest youth, he tells us, his thoughts took a turn “toward 
seal eking into the foundations and measures of right and wrong ” 
In some important points Tuckei anticipates the utilitarianism 
shoitly afterwards systematized by Paley, and Paley, it may be 
noted, expresses in the amplest teims Ms obligations to his prede- 
cessor “ Eveiy man’s own satisfaction 33 Tucker holds to be the 
ultimate end of action , and satisfaction or pleasure is one and the 
same in kind, however much it may vary in degi ee. This universal 
motive is fuither connected, as hy Paley, thiougli the will of God, 
with the “ general good, the loot where out all our rules of conduct 
and sentiments of honour are to blanch ” Tucker adopts fiom 
Hartley tbe principle of association, oi, as he calls it, ‘ ‘ translation,” 
to explain the formation of the moral sentiments and the phenomena 
of disinterested action geneially. In his general analysis of the 
mind he piofesses to follow Locke, though with gieat latitude m 
details, and even in much that is not mattei of detail 
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TUC KE R, Josiah (1711-1799), dean of Gloucester from 
1758, a sagacious and candid wntei on politics and political 
economy See Political Economy (vol xix p 365) 

TUGS 017, a city m Pima county, Arizona Terntoiy, 
United States, is situated m 32° 13' N lat and 110° 53' 
W long at an elevation of 2403 feet above the sea, upon 
the Santa Cruz uver and on the Southern Pacific Railroad, 
about 70 miles from the Mexican frontier The surround- 
ing country is arid and barren, except where it has been 
fertilized by irrigation The climate is exceedingly hot 
and dry The principal industries of Tue&on, besides stock- 
rearmg, are connected with mining, as it is a supply point 
for mining districts m the neighbouring mountains and has 
several smelting works The population, which m 1860 
was 915, in 1S70 3224, had grown by 1880 to 7007, and 
in 1887 was estimated to number nearly 10,000 About 
one-half are of foreign birth, a large proportion being 
Mexicans Tucson is one of the oldest settlements m the 
United States, having been founded as a Jesuit mission by 
the Spaniards in. the 17th century 

TUCUMAN, or, more fully, San Miguel de Tucuman, 
capital of the province of Tucuman, m the Argentine Re- 
public, is a stiaggling town, on the right bank of the Tala 
(a subtributary of the Rio Salado), at the eastern base of 
the Sierra de Aconquija, m 26° 50' S. lat and 64° 35' W 
long It is connected by rail with Cordova and Rosano 
The surrounding district is fertile, and also produces excel- 
lent timber Leather and sugar are the principal objects 
of industry. The population was recently estimated at 
17,000 

TUDELA, a city of Spam, m the province of Navarre, 
is situated on the light bank of the Ebro where it is joined 
by the Queyles, and on the lailway fiom Zaragoza to 
Pamplona, about 50 miles to the north-west of the former 
city The Ebro is heie crossed by a fine old budge, 400 
yards in length, consisting of seventeen arches The only 
building within the town of any interest is the fine church 
of Santa Maria, founded m 1135 and consecrated m 1188, 
the doorways and cloisters being specially rich m seulptuial 
ornamentation The manufactures of the place (cloth, 
silk, pottery) are unimportant There is some trade m 
wine and oil The population within the municipal 
boundaries m 187 7 was 10,086 

Tudela, anciently Tutcla, was the bnthplace of the celebrated 
mediaeval tiaveller Benjamin (q v ) of Tudela It was made an 
episcopal see in 1783, which was suppiessed in 1851 

TUDOR, House of See Henry YII and Lancaster, 
House of, vol xiv p 257. 

TUKE, Samuel (1784-1857), English philanthropist, 
son of Henry Tuke, born at York m 1784, greatly advanced 
the cause of the amelioration of the condition of the in- 
sane, and devoted himself largely to the York Retieat, the 
methods of treatment pursued m which he made more 
widely known by his Description of the Retreat near York, 
&c (Yoik, 1813) His writings on the construction of 
asylums and on other subjects connected with the insane 
are well known He died m 1857 

TUKE, William: (1732-1822), English philanthropist, 
was born at York m 1732 He devoted himself to many 
philanthropic objects, but his name is more especially 
known in connexion with the humane treatment of the 
insane, for whose care he projected in 1792 the Retreat at 
York, which became famous both abroad and in Great 
Britain as an institution m which a bold attempt was 
made to manage lunatics without the excessive restraints 
then regarded as essential Not less remarkable was the 
departure from the beaten track of treatment in regard 
to copious bleedings and the frequent administration of 
emetics and depressing remedies The asylum was entirely 
under the management of the Society of Friends, and 
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i ernams so at the piesent time, but there aie a large 
number of inmates not connected in any way with this 
body The original chaiactei of the methods pui&ued at 
the Retreat attracted much attention, and its maiked suc- 
cess led to comparisons being made between it and other 
establishments, the abuses in some of which became so 
notonous as to be brought under the notice of parliament, 
and led to more stringent legislation m the interests of 
the insane The condition of this unfortunate class became 
gieatly improved m consequence William Tuke did not 
Pve to see the most impoitant of the Acts passed, but 
when he died, m 1822, the supenonty of the treatment 
adopted at the Retreat was fully acknowledged 

See liepmt of the Select Committee of the Souse of Commons, 1815- 
1816 , Di Con oily, Treatment of the Insane, without Mechanical 
Restraints , 1856 , Di Hack Tuke, Chapters in the History of the 
Insane m the British Isles, 1882 

Henry Tuke (1756-1814), son of the pieceding and fathei of 
Samuel Tuke, co-opeiated with Ins fathei m the lefoim at the York 
Retreat He was the authoi of seveial moial and theological 
tieatises, which have been, tianslated into Geiman and Piench 

TULA, a government of central Russia, bounded by 
Moscow on the N , Ryazan on the E , Tamboff and Oiel 
on the S , and Kaluga oil the W , has an area of 11,950 
square miles It is intersected from south-west to north- 
east by a gently undulating plateau, from 950 to 1020 
feet in height, which separates the drainage area of the 
Oka fiom that of the Don. The average elevation of 
Tula is about 800 feet, and its surface is an undulating 
plain , but the rivers flow m valleys so deeply cut and so 
scored withiavmes that m their neighbourhood the country 
assumes the aspect of a hilly region Devonian limestones, 
dolomites, and sandstones appear chiefly m the south-west , 
Lower and Middle Carboniferous limestones and clays 
occupy the remainder of the area The foimer contain 
deposits of coal, which are now worked (chiefly at Malevka 
and Novoselsk) to the extent of neaily one and a half 
million cwts annually Jurassic clays aie found m jiatches 
here and theie Glacial bouldei clay coveis most of the 
region, while Lacustrine deposits are widely spread in the 
valleys and depressions Iron-ore is found all over the 
government, limestone, fire-clay, and pottery clay aie also 
obtained The soil is black earth m the south aud east 
and clay or sandy clay m the north-west. Tula is watered 
chiefly by the Oka and its tributaries (Upa, Zusha, Osetr, 
and Pronya) The Don uses m Lake Ivan-Ozero (which 
j feeds also a tributary of the Oka), and has a course of 
35 miles within. Tula It is not navigable, and Petei I 
attempt to connect it with the Oka by means of a canal 
was never carried out Lakes and marshes (chiefly in the 
north-west) are few. Forests (8 per cent of the area) are 
rapidly disappearing The climate is less rigorous than 
that of Moscow, the average yearly temperature being 40° 2 
Fahr. (January, 13° 8 ; July, 67° 5). 

The flora of Tula deseives some attention as marking the trans- 
ition fiom that of the south-east steppes to that of north-west 
Russia A line diawn on the noi them slope of the water-parting 
already mentioned (a few miles to the south of the city of Tula) 
divides the province into two paits, of v Inch the southern is a 
black earth region and the otliei is chiefly coveied with boulder 
clay The boundary is maiked by a seues of crown forests — 
foimerly a means of defence against the nomad tubes, whence their 
name Zasyeka — which at the same tune constitute a line that is 
not passed by seveial species characteristic of the steppe region, 
such as the Lilia of the steppes, lahum Martagon, Linum Jlavum, 
Lathyrus pisiformis. Getemvum sangumeum, Byrethrum corym- 
hosum , and. Sei ratula heterophylla On the othci hand, seveial 
n oi them species, which are quite common m the niaishes of Mos- 
cow, do not penetiate into Tula, and several others, such as Lmnsea 
borealis, Viola palustris, Cirsvum palusti e, Pediculccrispalustns, do 
not cross the Zasyeka. The same forests shelter several northern 
species which do not appear either m noithern or southern Tula, 
as also several southern herbaceous plants which are now only 
occasionally met with m the black eaith steppes of south Russia. 
Seveial West-Eui opean plants ( Samcula europeea. Car ex remota, 
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CepTialanthen a ensifoha, Allium uisinum) find then eastern limits 
m Tula Anotliei mteiesting featuie is tlie extension doivn the 
valley of the Oka, not only ot pme foiests, v Inch aie not found 
el&ewheie within the piovmce, but also of many heibaceous plants 
oiigmally fiom. the south 01 south-west The steppe fioia ot Tula 
is being lapidly impoveiished m consequence of the spiead of agn- 
cnltuie many steppe plants aie now found only m then last 
letieats on the diy uncultivated limestone ciags 

The population of the government (750,000 in 1777) m 1883 
was 1,300,000, of whom 115,770 were uiban They aie all Gieat 
Russians, and eithei Oithodox Gieeks oi Raskolmks Then chief 
occupation is agncultuie, 70 pei cent of the aiea bemg arable 
Neaily one-half of the soil belongs to landlords and meiehants, and 
the otliei half to the peasant communities (53 pei cent of the aiea, 
and 58 pei cent of the land undei cultuie) The ciopsfoi 1883-85 
aveiaged 7,574,200 quaiteis of giam and 10,172,000 bushels of 
potatoes, laigely used foi distillenes Beet-ioot cultuie is nicieasnig 
(8520 acies m 1885, yielding 59,800 cwts of sugai) The giowth 
of tobacco is also spieadmg (10,000 cwts in 1885) Theie weie m 
1883 380,620 lioises, 203,500 cattle, and 786,000 sheep Maira- 
factuies aie rapidly developing, then aggiegate pioduction was 
valued at £1,619,720 in 1883 (distilleries £293,956, sugai-woiks 
£601,827, tamienes £148,356, iron woiks, hiass woiks, &c , about 
£150,000) Petty trades, especially the manufactuie of tea-uins, 
small biass waie, and hai monrums, and also weaving, aie extensively 
earned on and suppoit a lively expoit tiade , timbei, law metals, 
and various manuiactuied waies aie impoited The government is 
tiaveised by the Moscow and Sebastopol and the Ryazhsk and 
Yyazemsk Railways, as well as by tlie Oka The government 
is divided into twelve distnets, the chief towns of which, with 
their population m 1882, are Tula (see below), Alexin (4960), 
Bogoioditsk (8030), Byeleff (9300), Epifah (3820), Efiemoff (7770), 
Kashua (4610), Kiapivna (1560), Novosil (4660), Odoeff (5140), and 
Tcheifi (2675) Byeleff, Alexm, and Kashua aie lmpoitant loading 
places on tlie Oka. Tlie villages Malevka (coal-mines) and Nila- 
tmo have moie than 5000 inhabitants each 

Histonj — Befoie the Slavonic mimigiation, the temtoiy of Tula 
was inhabited by tlie Moidves on the noitli and the Mestclieis m 
tho south The Slavs who occupied the Oka belonged to tlie bianch 
of tlie Yyaticlus, who weie soon compelled to pay a tnhute to the 
Khazais Subsequently tlie temtoiy on the Oka belonged to the 
pimoipality of Tchermgoff, thus maintaining its connexion with 
south-west Russia In the 14tli centuiy pait of it fell undei the 
mle of Ryazafi. and Moscow, while the remamdei was under Lithu- 
anian dominion till the 15tli centmy Seveial of the towns of 
Tula weie founded in the 32tli century, hut the colonization of this 
fcitile legion went on slowly on account of the laids of the Tatars 

TULA, capital of the above government, is situated on 
the Up a, 120 miles by rail to tlie south of Moscow Other 
railway lines connect it with Ryazan, and Orel It is built 
in the broad but low, marshy, and unhealthy valley of the 
Upa and is divided into three parts, — the Posad on the 
left bank, the Zaiyetskaya or Oruzhemaya on the right 
bank, ancl Tchulkova between the Upa and the Tulitsa 
It is an old town of Old Russia, but its growth began only 
towaids the end of the 18th centuiy aftei the manufacture 
of aims had commenced, and now (1887) its population has 
reached 65,100 (63,500 m 1882) They are employed 
chiefly either at the imperial gun factory or at numerous 
private factories (about 130, with 4350 men) and small 
workshops. The mam bianch of the industry is the making 
of rifles (fiom 20,000 to 30,000 annually) Next m im- 
portance comes the manufacture of samovars (tea-urns), 
in which more than 5000 p ersons are engaged. All sorts 
of cutleiy and ironmongery are manufactured m the small 
workshops of Tula, which have a high repute m Russia 
No fewer than240,000harmomums aie turned out annually, 
nearly 150,000 cwts. of steel, iron, and brass are imported 
every year for this industry alone. 

The town of Tula is fust mentioned m 1147 , but its formex site 
seems to have been highei up the Tuhtsa Its wooden fort was 
replaced m 1514-1521 by a stone “kreml,” which still exists 
Boris Goclunoff founded a gun factoiy at Tula m 1595, and in 1632 
a Dutchman, Wimus, established an non foundry Michael Alexis 
and Peter I , especially the last-named, took gieat interest m the 
gun factories, and large establishments were built in 1705 and 1714, 
which soon turned out 15,000 rifles m a year Catherine II and 
Paul I further improved the manufactures, which during the wais 
with Fiance supplied more than half a million rifles 

TULIP ( Tulipa ), a genua of bulbous herbs belonging 
to the Liliacem The species are found wild along the 
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northern shores of the Mediterranean, m the Levant, 
Armenia, Caucasus, Persia, Central Asia, and Afghanistan. 
The cup-shaped flowers have six regular segments m two 
rows, as many fiee stamens, and a three-celled ovary with a 
sessile stigma, which ripens into a leathery many-seeded 
capsule. The species are numerous, and aie distinguished 
one from another by the scales of the bulb being woolly or 
smooth on the inner surface, by the character of the flower- 
stalks, by the filaments being hany oi otherwise, and by 
othei characters Owing to the great beauty of the floweis 
they have been favouiites in. Euiopean gardens for tv o oi 
three centuries, and have been crossed and recrossed till it 
has become almost impossible to refer the plants to their 
original types The early flowering “Van Tkol ” tulips, 
the segments of which are mostly scarlet with yellow edges, 
are derived from T suaveolens, a native of the Caspian 
region T Gesnenana , a native of Armenia and cential 
Russia, is the origin of some of the later flowering varieties. 
T pubescens , thought by Mi Raker to be a hybrid between 
the two species just named, is the source of some of the 
early flowering kinds known as “pottebakkei,” <tc T 
oculus soils and T Chisiana aie lovely species, natives of 
southern France, and T silvestns, with elegant yellow 
pendulous flowers, is a doubtful native of England 
Duung the last few years, owing to the exertions of 
Russian naturalists, a laige number of new species have 
been discovered m Tuikestan, and introduced into Europe 
Borne of these are veiy beautiful, and render it probable 
that by intercrossing with the oldei species still further 
difficulties will be presented in the way of identification 
These difficulties are fuither enhanced by the fact that, 
quite apart from any cross-breeding, the plants, when 
subjected to cultivation, vaiy so gieatly m the course of 
two or three years from the original species from which 
they are directly descended that their parentage is scarcely 
recognizable This innate power of variation has enabled 
the florist to obtain, and ultimately to “fix,” so many re- 
markable varieties At the present day tulips are less 
fashionable than they once weie, and consequently the 
enormous prices given for new or improved varieties no 
longer obtain, though, even now, two and three guineas aie 
asked for special bulbs It must, however, be lemembered 
that the “ tuhpomama ” of the 17th century was really a 
foim of gambling, m which admiration of the flower and 
intei est m its cultuie weie very secondary matteis Tulips 
were lntioduced into the Low Countries m the 16th century 
from Constantinople and the Levant by way of Vienna and 
Venice There is a legend that an Antwerp merchant, to 
whom bulbs were sent, cooked them for onions , and to 
this day the natives of some parts of Persia and Afghanistan 
use the bulbs of Tuhpa chrysantha for food. The mode 
of growth of a tulip bulb is woithy of attention. In spring, 
at the flowering period, each bulb is a composite structure. 
It consists, first, of the bulb of the year, which produces 
the flowers and the leaves. From the axil of one (or more) 
of the scales of the flowering bulb emerges a secondary 
bulb, destined to foim leaves and flowers for the next 
season’s growth In like manner from the side of the 
second generation are produced tertiary bulbs, which flower 
m the third year after their formation Each bulb, there- 
fore, has an existence of three years, flowering m the third 
year, and dying afterwards, so that the bulb planted m 
the autumn is not the same one that flowered m the 
spring, hut a second generation. For the cultivation of 
tulips, see IIoe.ticui.tube, vol xn p 259 

TULLE, a town of France, chef-lieu of the department 
of Corr&ze and a bishop’s see, is 61 miles east-north-east 
of P4rigueux by the railway from Bordeaux to Clermond- 
Eerrand. The town rises picturesquely on both banks of 
the Coir&ze, a sub-tributary of the Dordogne. The Corrkze, 
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crossed by four bridges, flows between embankments, and 
the narrow streets on tie steep left bank are connected by 
stalls Of tlie 12tb-century cathedial only the porch and 
the nave of six bays lemam, the choir and transept having 
been destroyed m 1793 , but theie is a 14th-century tower, 
with a fine stone steeple The neighbouring cloister (13th 
century) i* being restoi ed The abbot’s house (1 5th century) 
has a carved doorway and well-preserved windows, and 
some curious houses of the 1 2th, 1 3th, and 1 4th centuries 
still exist Tulle possesses normal schools for male and 
female teachers, and is the headquarters of the Historical 
Society of Lower Limousin The principal industry is the 
manufacture of fheaims The Government establishments 
employ fiom 1500 to 3000 workmen, and can turn out 
70,000 guns annually Manufactories for the variety of 
lace called “tulle” were first established here There is 
a collection of the firearms of all nations The population 
m 18S6 was 10,635 (commune 16,275) 

Tulle ( Tutela Leavtvicuni) owed its importance in the Middle 
Ages to an abbey founded by St Martin, or, according to anothei 
authority, in the 7th century, which was raised to a bishopnc in 
1317 Mascaron was bishop m the 17th eentuiy The town was 
taken by the English m 1346, and was subsequently lawaged by the 
Black Death It was again conqueied by the English in 1369, 
but, when the inhabitants succeeded in fleeing themselves, they 
were exempted from all imposts by Charles Y The visconnt of 
Turenne, leader of the Piotestants, tiled m vain to seize Tulle in 
1577, but was successful m 1585 

TULLE, a term restricted in England to a fine bobbin- 
net of silk, used for veils, scarves, millinery purposes, and 
trimmings of ladies 1 dresses, &c The French used the 
word to mean all machine-made lace the basis of which 
is the intertwisted net-work made on the bobbin-net 
machine The word is derived from the town of Tulle m 
France (see above) 

TULLOCH, John (1823-1886), Scottish theologian, 
was horn at Bridge of Earn, Peithsliire, m 1823, went to 
school at Perth, and received his university education at 
St Andrews and Edinburgh In 1845 he became minister 
of St Paul’s, Dundee, and m 1849 of Kettms, m Strath- 
more, where he remained for six years His literal y gifts, 
shown m his contributions to various reviews, as well as 
his talent for society drew attention to him, and in 1854 
he was appointed to the prmcipalship of St Mary’s College, 
St Andrews The appointment was immediately followed 
by the appearance of his Burnet prize essay on Theism, 
At St Andrews, where he held along with the principal- 
ship the post of professor of systematic theology and 
apologetics, his work as a teacher was distinguished by 
several features which at that time were new He lectured 
on comparative theology and treated doctrine historically, 
as being not a fixed product but a growth From the 
first he secured the attachment and admiration of his 
students In. 1862 he was appointed one of the clerks of 
the General Assembly, and from that time forward he took 
a leading part in the councils of the Church of Scotland 
In 1878 he was chosen moderator of the Assembly No 
one, except perhaps Dr Robert Lee, has done moie during 
the last generation to widen the national church Two 
positions on which he repeatedly insisted in the Assembly 
have taken a firm hold of the mind of that church, — first, 
that it is of tlie essence of a church to be comprehensive 
of various views and tendencies, and that a national church 
especially should seek to represent all the elements of the 
life of the nation , secondly, that subscription to a creed 
can bind no one to all its details, but only to the sum and 
substance, or the spirit, of the symbol For three years 
before his death he was convener of the church interests 
committee of the Church of Scotland, which had to deal 
with a great agitation for disestablishment He was also 
deeply interested m the reorganization of education m 
Scotland, both m school and university, and acted as one 
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of the tempoiary boaid which settled the pnmary school 
system under the Education Act of 1872 His death took 
place at Torquay on 13th February 1886 

Tulloeli’s best known works aie collections of biographical 
sketches of tlie leadeis of gieat movements in chrnch histoiy, such 
as the Befonuation and Puritanism His most lmpoitaiit book, 
Rational Theology ctnd Christian Philosophy (1872), is one m which 
the Cambudge Platonists and othei leadeis of dispassionate thought 
in the 17th century are similarly tieated He deliveied the second 
series of the Cioall leetuies, on the Doctrine of Sm, winch weie 
afteiwards published He also published a small woik, The Clu ist 
of the Gospels and the Chi ist of History, m which the views of Henan 
on the gospel histoiy weie dealt wuth , a monogiaph on Pascal foi 
Blackwood’s Foieign Classics series , and a little woik, Beginning 
Infe , addressed to young men, wntten at an eailiei penod A Life 
of Tulloch by Mis Oliphant is m piepaiation 

TULLUS HOSTILIUS, third legendary king of Rome, 
is represented as having reigned for thnty-two years 
(670-638 bc) His successful wars with Alba, Fidense, 
and Yen shadow forth the earliei conquests of Latian 
territory and the first extension of the Roman domain 
beyond the walls of Rome. See Rome, vol xx p 733 

TUMKUR, or Toomkoor, a distuct of India, m the west 
of the Nandidriig division of Mysore, situated between 12° 
43' and 14° 10' N lat and 76° 10' and 77° 30' E long, 
•with an area of 3420 square miles. It is bounded on the 
north by the Bellaiy district, on the east by Kolar and 
Bangalore, on the south by Mysore, and on the west by 
Chitaldrug andHassan Tumkur consists chiefly of elevated 
land intersected by river valleys A lange of hills using 
to nearly 4000 feet ciosses it from noith to south, and 
forms the water-partmg between the systems of the Krishna 
and the K&veri The principal streams are the Jayamangala 
and the Shimsha. The mineral wealth of Tumkur is con- 
siderable iron is obtained m large quantities from the 
hill sides , and excellent building stone is quarried The 
slopes of the Devar&y-durga Hills, a tract of 18 squaie miles, 
are clothed with forests, m which laige game aie numeious, 
including tigers, leopai ds, bears, and wild liogs The 
climate of Tumkur is generally consideied as equable and 
healthy , the average annual rainfall amounts to nearly 33 
inches The Mysore State Railway enters the district at 
the south-east corner and traverses it to the west 

In 1881 the population of Tumkur numbeied 413,183 (males 
203,253, females 209,930), embiacmg 395,443 Hindus, 17,130 
Mohammedans, and 603 Cliiistians Tumkui town, situated at the 
base of the Devaiay-duiga Hills, 43 miles noitli-west of Bangaloio, 
with a population of 9909, is the admuustiative headquarteis The 
cultivated pioducts consist chiefly of ragi, millet, wheat, sugar- 
cane, various pulses, and oil seeds Of the total area 745 squaie 
miles are cultivated and 1544 cultivable Tlie chief mdustues aie 
the making of coarse cotton cloths, woollen blankets, and ropes. 
The expoits compuse rdgi, unhusked nee, cocoa-nuts, areca-nuts, 
earth salt, pulses, and vegetables , tlie imports include European 
piece goods, nee, spices, cotton, &c 

The histoiy of Tumkui is common to the lest of Mysore. After 
the assumption of the admmistiation of Mysoie by the British in 
1832 the distnct leceived its present name and limits, 

TUMOUR. See Pathology, vol xvui p 387, and 
Surgery, vol xxn p 687 

TUMULUS See Architecture, vol ii p 384, and 
Barrows, vol m 397 

TUNBRIDGE, or Tonbridge, a town of Kent, England, 
is situated on rising ground above the Medway, and on 
the South-Eastern Railway, 41 miles (by rail) south-east 
of London and 33 north-west of Hastings The Medway 
is crossed by a stone bridge, erected m 1775 The town 
consists chiefly of one long mam street and a large liumbei 
of suburban villas The church of St Peter and St Paul, 
chiefly Decorated and Perpendicular with some portions of 
an earlier date, has lately been restored The grammar 
school, founded by Sir Andrew Judd, an alderman of 
London, in the 1st year of Edward VI., was rebuilt m 1865, 
remodelled m 1880, and extended in 1887. Among other 
public buildings are the town hall and market house, the 



T U N- 

public hall, and the fiee library. Some traffic is cained 
on by the Medway, which has been made navigable £01 
barges Tunbridge ware, chiefly sold at Tunbridge Wells, 
is largely manufactured There aie gunpowder mills on 
the banks of the Medway, and wool -stapling, hiewmg, 
and tanning are earned on The population of the urban 
sanitary distnct (area 1200 acres) m 1871 was 8209 and 
m 1S81 it was 9317 

Tunbndge owed its eaily impoitance to the castle built byRichaid, 
eail of Claie, in the leign of Hemy I The castle was besieged by 
William Rufus, was taken by John in. the wais v. ltli the barons, 
and again by Pi nice Edward, son of Hemy III Subsequently it 
became the piopeity of the Staffoids, and on the attamdei of the 
duke of Buckingham m the leign of Hemy VIII was taken posses- 
sion of by the clown It was dismantled during the Civil Wai 
The lemains now consist chiefly of a finely pieseivea gateway flanked 
by two lound toweis Formeily it was defended by thiee moats, 
one of them formed by the Medway The lords of the castle had 
the uglit of attending the aichbi&hops of Canteibmy on state 
occasions as chief butleis 

TUNBRIDGE WELLS, an inland -watering-place of 
England, chiefly m Kent but partly m Sussex, is situated 
in the midst of charming and picturesque scenery, on the 
South-Eastern Railway and at the terminus of a bianch 
line of the London, Brighton, and South Coast Railway, 
46 miles (by tail) south-east of London and 5 south of 
Tunbridge It owes its popularity to its chalybeate spring 
and its lomantic situation The wells are situated near 
the Parade (or Pantiles), a walk associated with fashion 
since the tune of their discovery The houses and shops 
in the Parade somewhat lesemble the Rows at Chester. It 
was paved with pantiles m the reign of Queen Anne. The 
town is built m a picturesquely u regular manner, and a 
laige part of it consists of districts called “paiks,” occupied 
by villas and mansions On Rustkall common, about a 
mile fiom the town, is the curiously shaped Toad Rock, 
and about a mile soutli-west the staking group called High 
Rocks. The principal public buildings are the pump-ioom, 
the town -hall, the com exchange, the public hall, the 
mechanics 3 institute, the fuendly society's hall, the dis- 
pensary and infirmary, and the provident dispensary The 
Tunbridge Wells sanatorium is situated m grounds sixty 
acres m extent, and is capable of leceivmg 150 visiters 
Theie is a large trade in Tunbridge ware, which is made 
chiefly at Tunbridge, and includes work tables, boxes, toys, 
tfec , made of liaid woods, such as beech, sycamoie, holly, 
and clieiry, and inlaid with mosaic The town is governed 
by a local board of twenty-four members The population 
of the urban sanitary district (area 3351 acres) m 1871 
was 19,410 and m 1881 24,308 

The town owes its use to the diseoveiy of the medicinal springs 
by Dudley, Loid Noifch, m 1606 Hemietta Maua, wife of Cliailes 
I , retired to dunk the wateis at Tunbridge after the butli of liei 
eldest son Cliailes Soon after the Restoration it was visited by 
Cliailes II and Catheune of Biaganza It was a favouute lesidence 
of Anne previous to liei accession, aud from that time became one 
of the special resorts of London fashion It leached the height of 
its eompaiativo populanty m the lattei half of the 18tli century, 
and is specially associated with Colley Cibbei, Samuel Johnson, 
(Jumbeiland the dramatist, Gamck, Eichaidson, Reynolds, Beau 
Nash, Miss Chudleigh, and Mis Tluale The Tunbridge of that 
peuocl is sketched with much giaphie humour m Thackeray’s Vti- 
gmians Though it still attracts an inci easing numher of visiters, 
its importance in lefeience to London society lias considerably 
declined 

T’UNG-CHOW, a sub-prefectural city m Chih-li, the 
metropolitan province of China, is situated on the banks 
of the Peiho m 39° 54' N lat and 116° 41' E long, about 
12 miles south-east of Peking. Like most Chinese cities, 
T’ung-Ohow has appeared m history under various names 
By the founder of the Han dynasty (206bc) it was called 
Lu-Hien ; with the rise of the T’ang dynasty (618 a d ) 
its name was changed to Heuen-Chow ; and at the begin- 
ning of the 12th century, with the advent of the Kin 
dynasty to power, Heuen-Chow became T'ung-Chow. The 
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city marks the highest point at which the Peiho is navi- 
gable, and here merchandise for the capital is tran&feired 
to a canal, by which it reaches Peking The city, which 
is faced on its eastern side by the liver, and on its other 
three sides is surrounded by populous subuibs, is upwaids 
of 3 miles in. cucumference The walls are about 45 feet 
m height and about 24 feet wide at the top. They are 
being allowed to fall into decay. Two mam thoroughfares 
lun through the city, one connecting the noith and south 
gates, and the other the east and west gates The place 
derives its importance from the fact that it is the port of 
Peking Its population was estimated at about 50,000 m 
1887. 

It was at T’ung-Cliow that Su Hany Paikes, Sn Henry Loch, and 
then e&coit weie tieaelieiously taken pn&oneis by the Chinese u lien 
they ucie sent foiwaid by Loid Elgin to negotiate teims of peace 
aftei the tioubles of 1860 

TUNGSTEN (Germ wolfram, oi, antiquated, scheel), 
one of the metallic elements of chemistiy The mineral 
tungsten (meaning m Swedish “ heavy stone ”) used to 
be taken for a tin oie until this was dispxoved by Cronsted 
Scheele showed m 1781 that it is a compound of lime with 
a peculiar acid, the metallic nature of which was recog- 
nized m the same year by Bergmann It occurs only as a 
component of a number of relatively raie minerals, the 
most important of which are wolf i am oi wolframite, 
(Fe, Mn)0 W0 3 , and scheelite (tungsten), CaOWO a (see 
Mineb AJ bOGT ) The metal is prepared from the pme oxide 
W0 3 by reduction with hydrogen m a platinum tube at 
a high temperature. It forms resplendent tin-white or grey 
plates, or a dull black powder similar to hydrogen-reduced 
non. Sp gr =19 129, water of 4° C. = 1 (Roscoe) It is 
more difficult to fuse than even Manganese (qv) It is 
unalterable m oidmaiy air , oxygen and even chlorine act 
upon it only at a high temperature. Hydiochlorrc and 
sulphuric acid do not attack it. Nitric acid attacks it slowly, 
aqua regia readily, with formation of the trioxide WO s 
Impure tungsten is now being prepared industrially for 
the production of a peculiar kind of steel (see Ieon, \ol. 
xin p 352) 

Chlorides — Tungsten forms four clilondes, — WC1 2 , W C] 4 , VC1 0 , 
"WOIg The highest, WGle, is obtained by heating the pure powdeiy 
metal m a cunent of absolutely pure chlorine In the presence 
of moisture or an oxy-chlondes aie produced It sublrmes off as a 
dark red liquid, freezing into ciystals These fuse at 275° C and 
le-solidify at 270 ° , the liquid boils at 346° 7 The sp gi of the 
vapour is nr accordance with the foimula at 350° , at highei tempeia- 
tuies it dissociates into W Cl 6 and free Cl 2 (Roscoe) 'When the vapour 
of WC1 8 is passed over heated trioxide, the two bodies unite, WO, 
with 2WC1„ into 3W0C1 4 , forming magnificent red needles, which 
fuse at 210° 4 aud boil at 227° 5 C (Wolilei) Both compounds, 
WCL and WOCI 4 , aie decomposed by water, tlie oxy-elilonde more 
readily, with fonnation of liydiochlone acid and tuoxule Foi 
other ohlondes and oxy-chloiides, see the ordmaiy liand-boolcs of 
chemistiy 

Oxides, fFO s and TFO s , and Compounds of These with Each Othci 
— The tiioxide, popularly known as tungstic acid, is the more 
mipoitant Impuie tiioxide is producible by ti eating scheelite 
(WOjCaO) with hot liydioclilonc acid. Wolframite is not so 1 eadily 
decomposed, but when fused with twice its weight of chloride of 
calcium it passes into lime salt, obtainable as an insoluble residue by 
lraviation of the fuse with watei. The oxide obtained forms a yel- 
low powder insoluble m water and in liydioclilonc acid To puufy 
it, it is washed, dissolved in aqueous ammonia, and the filtered 
solution evapoiated, when an acid tungstate of ammonia separates 
out in scales of great puuty These, when heated in an, leave 
hehmd them a psendo-moiphose of pure yellow oxide Tuoxule of 
tungsten, combines with basic oxides into tungstates , but tlie pro- 
portion m which it unites with a given base is subject to gieat 
vauation • for instance, tlie quantity Na 2 0 of soda unites into so 
many definite tungstates with 1, 1 7, 2, 2\, 2-f, 2\, 4 times W0 3 
and in each case more or less of water To each of these soda 
salts corresponds theoretically a certain tungstic acid, — to the salt 
NaaOWgOg, for instance, the acid H 2 OW 2 O 0 01 H a Wa0 7 But few 
of these hydrates actually exist, and they aie not* individual acids 
m the sense m which the three phosphouc acids are, except per 
haps that remaikable substance known as metatungstic acid 



608 


tun-tun 


H AY 0,, + 7H o 0 Tina acwl foims crystals of the stated composi- 
tion it dissolves m water and the solution unites with bases into 
meta-tungstates Most meta-tungstates aie soluble inwatei of the 
tungstates propel only the alkali salts aie so soluble The soda 
tungstate, oW) 12\VO, + xHjO, known as paia-tungstate of soda, 
is made mdustiially by fusing wolframite with carbonate of soda 
and lixiviating the fuse with water The insoluble oxides of iron 
and manganese aie filtered oft , the filtrate, while still hot, is nearly 
neutralized with hjdxochloiic acid and allowed to crystallize It 
forms large crystals containing tw enty-one, twenty-five, or twenty- 
eiffbt times H>0 accoidmg to the teinpeiatuie at which they are 
formed The salt has been recommended as a mordant m dyeing 
and calico punting, but has not taken root m these industries 
Oppenheim and Veismann recommended it before 1862 as the best 
means foi rendering textile fabncs uninflammable If a solution 
of the para-tungstate is boiled with hydrated tungstic acid (as ob- 
tained by piecipitatmg any ordinal y alkaline tungstate solution 
with hydrochloric acid m the heat), or is simply mixed with excess 
of acetic acid, the meta-tungstate is formed , m the latter case it 
sepai ates out as a heavy oil Meta-tungstate of soda forms octa- 
hedral crystals of the composition ]Ya 3 0 . 4AY0 3 + 10H 2 0 If con- 
ccntiated waim solutions of this salt and the equivalent quantity 
of chloride of barium are mixed and allowed to cool aftei addition 
of a little hydrochloric acid, meta-tungstate of barium eiystallizes 
out as BaO 4AA T 0 3 + 9H 2 0, in large quadratic pyiamids which aie 
very easily soluble in watei From this salt the fiee acid is easily 
produced hy addition of the exact quantity of sulphuric acid re- 
quired to piecipitate the baryta, and fiom it any othei meta- 
tungstate is easily pioduced Meta- tungstic acid solution is a 
sensitive and characteristic precipitant foi almost all alkaloids 
(strychnine, quinine, &c ) The alkaloid, whatever its name, goes 
down as a ftoeculeut insoluble m eta- tungstate Tungstic acid com- 

bines with phosphone acid and with silicic acids into highly com- 
plex phoapho tungstic acids and silico-tungstic acids Of the foi- 
mei there is quite a series, each consisting of one P 2 0 5 united with 
respectively fourteen, sixteen, eighteen, twenty, twenty-two, twenty- 
four times AYO, and six BhO of basic water Of silico-tungstic 
acids three are know n, namely', one 4H 2 0 SiO« 1DAY 0 3 4- SAq and 
two SiO, 12W0 3 uH 2 0 All these complex acids (both kinds) aie 
easily soluble m water The phospho-acids are delicate piecipitants 
foi all alkaloids 

The bmoxnle, AYO,, is obtained when the tuoxide is reduced by 
hydiogen at a dull red heat Tins oxide is veiypione to pass into 
tuoxule or tungstate An intei estiug and beautiful class of com- 
pounds of W0 3 ,A\ T Cb, and bases aie know n as tungsten bionzes The 
hist of these was diseoveied by Wohlei FTormal tungstate of soda, 
Na 2 0AV0 3 , is fused, and tuoxide added to it as long as it dissolves 
The product is then heated in hydiogen as long as watei goes away, 
and the substance thus reduced is exhausted successively with watei, 
bydiochlonc acid, caustic potash ley, and again with watei A 
i ebidue of the composition S f a a O AV 2 0 6 + AV O, remains m the shape 
of magnificent gold-like lustious cubes, of specific gravity 6 617, 
which conduct electricity like a metal Only liydiofluonc acid 
dissolves this soda-tungsten bronze Theie are a number of othei 
tungsten bionzes, all distinguished by metallic lustie and magni- 
ficent purple, led, yellow, oi blue colours 

Analysis — Oxides of tungsten dissolve m fused microcosmic salt, 
iNajOPoOg , the bead becomes blue m the reducing flame, m the 
piesenee of non. blood -ml, and in the oxidizing flame colourless 
When heated on ehaieoal with (not too much) carbonate of soda oi 
cyanide of potassium m the reducing flame, they yield a giey heavy 
powder of metal, obtainable by elutriatiou The piocess fails in the 
presence of too much alkali Insoluble tungstates (e g , the ouli- 
naiy tungsten mmeials) aie dismtegiable by fusion with alkaline 
caibonate , the fuse, when treated with watei, yields a solution of 
alkaline tungstate This solution, when mixed with excess of hydro- 
chloric acid, gives a white precipitate of hydiated trioxide, which 
on boiling becomes yellow by partial dehydration The yellow 
umgnited piecipitate is soluble m aqueous ammonia If tungstate 
of alkali solutions aie mixed with hydioohlouc acid and then treated 
with metallic zinc, they become blue through the foimation of 
a compound of W0 3 and AY0 2 oi rathei the respective ehlonde , 
this leaction gams m definiteness through the piesenee of phosphoric 
acid (W D ) 


TUN" GRISES, a wide-spread Asiatic people, foimmg a 
mam branch of the Mongol division of the Mongol-Tatar 
family They are the Tung-lm of the Chinese, probably a 
corrupt form of tonlt or donlz, that is, “men” oi “people ” 
The Russian form Tungus, wrongly supposed to mean “lake 
people,” appears to occur first in. the Dutch writer Massa 
(1612), but the race has been known to the Russians ever 
since they reached the Yenisei The Tungus domain, 
covering many hundred thousand square miles m central 
and east Siberia and m the Amur basin, stretches fiom 


the Yenisei ea&twaids to the Pacific, where it occupies 
most of the seaboard between Corea and Kamchatka It 
also reaches the Arctic Ocean at two points, in the Nisovaya 
tundia, west of the Ivhatanga rivei, and m a comparatively 
small enclosure m the Yana basin over against the Liakhofi 
(Yew Siberia) Aichipelago But the Tunguses proper are 
chiefly centred in. the region watered by the three large 
eastern tubutanes of the Yenisei, which from them take 
their names of the Upper, Middle or Stony, and Lower 
Tunguska Here the Tunguses are known to the Samoyedea 
by the name of A.%yct or “younger brothers,” implying a 
comparatively recent immigration (confirmed by other in- 
dications) from the Amur basin, which appears to be the 
ouginal home both of the Tunguses and of the closely- 
allied Manchus. The Amur is still mainly a Tungus uver 
almost from its source to its mouth the Oroches (Oiochus), 
Daurians, Birars, Golds, Manegis, Sanagirs, Ngatkons, 
Yigidals, and some othei aboriginal tubes scattered along 
the mam stream and its affluents, — the Shilka, Sungari, and 
IJsuri, — are all of Tungus stock and speech On the Pacific 
the chief subdivisions of the race are the Lamuts, ox “ sea 
people,” grouped m small isolated hunting communities 
round the west coast of the Sea of Okhotsk, and further 
south the Yu-pi-ta-tze (“fish clad”), the Tazi of the 
Russians, between the Amur delta and Corea The whole 
race, exclusive of Manchus, numbers probably about 
80,000, of whom 15,000 are m the Amur basin, the rest 
m Siberia. 

The Tungus type is essentially Mongolia, being characterized by 
broad flat featuies, small nose, wade mouth, thin, lips, small black 
and somewhat oblique eyes, black lank hair, dark olive or bronze 
complexion, low stature, averaging not more than five feet four 
inches , they aie distinguished from othei Mongolia peoples by the 
square shape of the skull and the slun, wiry, well-pro poi turned figme 
This descnption applies moie especially to the Tunguska tubes, 
who may be xegaided as typical Tunguses, and who, unlike most 
other Mongols, betiay no tendency to obesity They aie classed 
by the Russians, accoidmg to then various pui suits, as Reindeer, 
Soise, Cattle, Dog, Steppe, and Foiest Tunguses. A few have 
become settled agncultuiists , but the gieat bulk of the iaco are 
still essentially foiest hunters, using the lemdeei both as mounts 
and as pack animals Neaily all lead nomad lives, m pm suit of 
lur-beai ing animals, whose skins they supply to Russian and Yakut 
tiadeis, m exchange for provisions, clothing, and otliei necessaries 
of life The picturesque and even elegant national costume shows 
m its ornamentation and geneial style decided Japanese influence, 
due no doubt to long -continued mteicouise with that nation at 
some penod pievious to the spiead of the race fiom the Amm 
valley to Sibeua Many of the Tungus tubes have been baptized, 
and aie, theiefoie, reckoned as “ Greek Christians”, but Russian 
oithodoxy has not penetrated fai below the suiface, and most of 
them aie still at heart Shamamsts and nature- woi shippers, secietly 
keeping the teeth and claws of wild animals as idols or amulets, 
and obsei vmg Christian rites only undei compulsion But, whether 

Christians or pagans, all alike aie distinguished above other Asiatics, 
perhaps above all otliei peoples, for then tiuly noble moio.1 qualities 
All obsei vers olesenbe them as f ‘ cheerful undei tlio most depressing 
circumstances, peiseveung, open-hearted, trustworthy, modest yet 
self-reliant, a feailess race of huntois, born amidst the gloom of 
their dense pine- forests, exposed fiom the cradle to eveiy danger 
fiom wild, beasts, cold, and hungei Want and liaidships of every 
kind they endure with smpnsmg fortitude, and nothing can induce 
them to take service undei the Russians oi quit their solitary wood- 
lands ” (Keane’s Asia, p 479) Their numbers aie steadily de- 
ceasing owing to the ravages of small-pox, scarlet fevei, and 
especially famine, then most dreaded enemy Their domain is also 
being continually encioached upon by the aggressive Yakuts from 
the north and east, and fiom the south hy the Slavs, now settled 
in compact bodies m the piovmce of Irkutsk about the upper coui so 
of the Yenisei It is remarkable that, while the Russians often show 
a tendency to become assimilated to the Yakuts, the most vigorous 
and expansive of all the Sibenan peoples, the Tunguses everywhere 
yield befoie the advance of their more civilized neighbours oi 
become absorbed m the surrounding Slav communities In the 
Amui valley the same fate is overtaking the kindred tribes, who 
are disappearing betoie the gieat waves of Chinese migration fiom 
the south and Russian encioachments both from the east and west. 
In 1880 the Oioch.es were already reduced to about 260, and the 
Tazi to a little over 200 For the philological relations of the 
Tunguses, see vol xvm p 779 
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T HIS group of animals was formerly regarded as con- 
stituting along with tlie Polyzoa and the Bracluo- 
poda the mvertebiate class Molluscoidea. It is now known 
to be a degeneiate branch of the Chordata , and to be moie 
nearly related to the Vertebrata than to any group of the 
Inve? tebrata 

History. 1 

More than two thousand years ago Aristotle gave a 
short account of a Simple Ascidian tinder the name of 
Tethyum. He described the appearance and some of the 
more important points m the anatomy of the animal 
From that time onwards to little more than a century ago, 
although various forms of Ascidians had been briefly de- 
scribed by writers on marine zoology, comparatively little 
advance was made upon the knowledge of Aristotle 
Scklosser and Ellis, in a paper containing a description of 
Botiyllus, published m the Philosophical Transactions of 
the Eoyal Society for 1756, first brought the Compound 
Ascidians into notice , but it was not until the commence- 
ment of the 19th century, as a result of the careful ana- 
tomical investigations of Cuvier (/) upon the Simple 
Ascidians and of Savigny (2) upon the Compound, that 
the close relationship between these two groups of the 
Tumcata was conclusively demonstrated TJp to 1816, 
the date of publication of Savigny’s great work (2), the 
few Compound Ascidians then known had been generally 
legarded as Alcyonarm or as Sponges; and, although 
many new Simple Ascidians had been described by 0. F 
Muller (4) and others, their internal structure had not 
been investigated. Lamarck (3) m 1816, chiefly as the 
result of the anatomical discoveries of Savigny and Cuvier, 
instituted the class Tumcata , which he placed between the 
Radiata and the Vermes m his system of classification 
The Tumcata included at that time, besides the Simple 
and the Compound Ascidians, the pelagic forms Pyrosoma, 
which had been first made known by Pdron m 1804, and 
Salpa, described by Forsk&l m 1775 

Chamisso m 1820 made the important discovery that 
Salpa m its life-history passes through the series of changes 
which were afterwards more fully described by Steenstrup 
m 1842 as “alternation of generations", and a few years 
later Kubl and Van Hasselt’s investigations upon the same 
animal resulted in the discovery of the alternation m the 
directions in which the wave of contraction passes along 
the heart and in which the blood circulates through the 
body It has since been found that this observation holds 
good for all groups of the Tunicata . In 1826 H. Milne- 
Edwards and Audouin made a series of observations on 
living Compound Ascidians, and amongst other discoveries 
they found the free-swimming tailed larva, and traced its 
development into the young Ascidian. Milne-Edwards 
( 5 ) also founded the group of “Social" Ascidians, now 
known as the Clavelimdse , and gave a classification of the 
Compound Ascidians which was universally accepted for 
many years. From the year 1826 onwards a number of 
new and remarkable forms were discovered, as, for instance, 
some of the Boltemnse (Macleay), Chelyosoma (Broderip and 
Sowerby, and afterwards Eschricht), Oikopleura (Mextens), 
Perophora (Lister), Pelonaia (Forbes and Goodsir), Chondro- 
stachys and Diplosoma (Denis Macdonald), JDiazona (Forbes 
and Goodsir), and Bhodosoma (Ehrenberg, and afterwards 
Lacaze-Duthiers) 

In 1845 Carl Schmidt (6) first announced the presence 


1 Only the more important works can "be mentioned here For a 
more detailed account of ike history of the group and a full biblio- 
graphy, see (17) in the list of works at the end of this article 


m the test of some Ascidians of “ tumcme,” a substance 
veiy similar to cellulose, and m the following year Lowig 
and Kolliker ( 7 ) confirmed the discovery and made some 
additional observations upon this substance and upon the 
structure of the test m general Huxley (<?), m an 1 m- Huxlej 
portant series of papers published m the Transactions of 
the Eoyal and Lmnean Societies of London from 1851 on- 
wards, discussed the structure, embryology, and affinities 
of the pelagic Tumcates Pyrosoma , Salpa, Doholum, and 
Append iculana These important forms were also investi- 
gated about the same time by Gegenbaur, Yogt, H Muller, 

Krohn, and Leuckart. The most important epoch in the 
history of the Tumcata is the date of the publication of 
Kowalevsky’s celebrated memoir upon the development of Kowa- 
a Simple Ascidian (p) The tailed larva had been previously levsky 
discovered and investigated by several natuialists — notably Tailed 
H. Milne-Edwards (3), J P van Beneden (ro), and Krohn larva 
(ti) , but its minute structure had not been sufficiently 
examined, and the meaning of what was known of it had 
not been understood. It was reserved for Kowalevsky m Relation 
1866 to demonstrate the staking similarity in structure ship to 
and m development between the larval Ascidian and the Verte - 
j vertebrate embryo. He showed that the relations between brates ‘ 
the nervous system, the notochord, and the alimentary 
canal are much the same in the two forms, and have been 
bi ought about by a very similar course of embryonic de- 
velopment This discovery clearly indicated that the 
Tumcata aie closely allied to Amphioxus and the Verte- 
brata, and that the tailed larva represents the primitive 
or ancestral form from which the adult Ascidian has been 
evolved by degeneration, and this led naturally to the view 
usually accepted at the present day, that the group is a 
degenerate side-branch from the lower end of the phylum 
Chordata, which includes the Tunicata ( Urochorda ), Amphu 
oxus {Cephalochorda), and the Vertebrata. Kowalevsky’s 
great discovery has since been confirmed and extended to 
all other groups of the Tumcata by Kupffer (12), Giard Kupffer, 
(13 and 13), and others. Important observations upon Giard, &c. 
the process of gemmation and the formation of colonies m Gemma- 
various forms of Compound Ascidians have been made by tion. 
Krohn, Metschnikoff, Kowalevsky, Gamn, Giard, Della 
Yalle, and others, and have gradually led to the establish- 
ment of the general principle, that all the more important 
layers of the bud are derived more or less directly from 
the corresponding regions in the body of the parent. 

In 1872 Fol (14) added largely to the knowledge of the f 0 1 , &c. 
Appendiculanidee , and Giard (ij) to that of the Compound 
Ascidians. The latter author described a number of new 
forms and remodelled the classification of the group. The 
most important additions which have been made to the 
Compound Ascidians since Giard’s work have been those 
described by Yon Drasche {16) from the Adriatic and 
those discovered by the “Challenger” expedition (17) 

The structure and the systematic arrangement of the Simple 
Ascidians have been mainly discussed of recent years by 
Alder and Hancock (id), Heller (19), Lacaze-Dutkiers 
(20), Traustedt (21), and Herdman (17, 22) In 1874 
Ussoff (23) investigated the minute structure of the nervous Sub- 
system and of the underlying gland, which was first dis- neural 
covered by Hancock, and showed that the gland has a gland 
duct which communicates with the front of the branchial ^ sal 
sac or pharynx by an aperture m the dorsal (or '“olfactory”) tubercle, 
tubercle. In an important paper published in 1880 Julm 
(24) drew attention to the similarity in structure and rela- 
tions between this gland and the hypophysis cerebri of the 
vertebrate bram, and insisted upon their homology. He 
suggests that they perform a renal function. The Thaliacea 
XXIII — 77 
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have of late years been the subject of several very import- 
ant memoirs. The researches of Todaro, Brooks (*j), 
Salensky ( 26 ), and others have elucidated the embryology, 
the gp- nfiTna tirm, and the life-history of the Salpidsc ; and 
Grobben, Barrois ( 2 /), and more especially Uljanin ( 28 ) 
have elaborately worked out the structure and the details 
of the complicated life-history of the Doliolidse. Finally, 
in an important work published in 1886 on the inorpho- 
Van logy of the Tunicata, E. van Beneden and Julin (yo) have, 
Beoeden mainly as the result of a close comparison of the embryo- 
and ] 0 gy 0 f Ascidians with that of Amphioxus and other 

JuHn ' Chordata , added considerably to our knowledge of the 

position and affinities of the Tunicata, and of the exact 
relations of their organs to the corresponding parts of the 
body in the Vertebrata. 

Anatomy. 

Ascidia As a type of the Tunicata , Ascidia mentula, one of the 
mentula. j, ar g er species of the Simple Ascidians, may be taken. This 
species is found in most of the European seas, generally in 
External shallow water on a muddy bottom. It has an irregularly 
eharac- ova te form, and is of a dull grey colour. It is attached to 

ters ' some foreign object by one end (fig. 1). The opposite end 

of the body is usually nar- br 

row, and it has a terminal 
opening surrounded by eight 
rounded lobes. This is the 
mouth or branchial aperture, 
and it always indicates the 
anterior end 1 of the animal. 

About half-way back from 
the anterior end, and on a 
rounded projection, is the 
atrial or cloacal aperture — 
an opening surrounded by 
six lobes — which is always 
placed upon the dorsal re- 
gion. When the Ascidian 
is living and undisturbed, 
water is being constantly 
drawn in through the 
branchial aperture and 
passed out through the 
atrial. If coloured par- 
ticles be placed in the 
water near the apertures, 
they are seen to be sucked 
into the body through the 
branchial aperture, aud after 
a short time some of them 
are ejected with consider- 
able force through the atrial 

aperture. < The current of ^ h _ Mcidia mntu2a &om the right 
water passing in IS for re- side, at, atrial aperture ; br, branchial 
spiratory purposes, and it aperture ; t, test. (Original.) 
also conveys food into the animal. The atrial current is 
mainly the water which has been used in respiration, hut 
it also contains all excretions from the body, and at times 
the ova and spermatozoa, or the embryos. 

The test. The outer grey part of the body, which is attached at 
or near its posterior end and penetrated by the two aper- 
tures, is the “test.” This is a firm gelatinous cuticular 
secretion from the outer surface of the ectoderm, which is 
a layer of flat cells lining its inner surface. Although at 
first produced as a cuticle, the test soon becomes organized 
by the migration into it of cells derived from the ectoderm 
(see fig. 2). These test cells may remain as rounded or 
fusiform or stellate cells imbedded in the gelatinous matrix, 
to which they are constantly adding by secretions on their 



1 Some writers use a different nomenclature of regions ; see (xy). 


surfaces; or they may develop vacuoles in their proto- 
plasm, which become larger and fuse to form a huge ovate 


cell ”), sur- 
rounded by a 
delicate film 
of protoplasm 
aud having 
the nucleus 
still visible at 
one point ; or 
theymayform 
pigment gran- 
nies in the pro- 
toplasm ; or, 
lastly, they 
may deposit 
carbonate of 



te x e Nm 

Fig. 2. Diagrammatic section, of part of mantle and test 

of an Ascidian, showing the formation of a vessel and 
the structure of the test, m, mantle ; e, ectoderm tc 
test cell ; tm, matrix ; blc, bladder cell ; s, s', blood sinus 


lime SO that in mantle being drawn out into test ; me, mantle ceUs ; 
’ ggYeral sc P um vesse1, (^ rom Herdman, Challenger Report. 

of them together produce a calcareous spicule in the test. 
Only the unmodified test cells and the bladder cells are 
found in Ascidia mentula. Calcareous spicules are found 
chiefly in the Didemnid se, amongst Compound Ascidians ; 
but pigmented cells may occur in the test of almost all 
groups of Tunicata. The matrix in which these structures 
are imbedded is usually clear and apparently homogeneous; 
but in some cases it becomes finely fibrillated, especially 
in the family Cyntkiidee. It is this matrix which contains 
tunicine. At one point on the left side near the posterior 
end a tube enters the test, and then splits up into a num- 
ber of branches, which extend in all directions and finally 
terminate in rounded enlargements or bulbs, situated chiefly 
in the outer layer of the 
test. These tubes are 
known as the “ vessels ” of 
the test, and they contain 
blood. Each vessel is 



bounded by a layer of ec- 
toderm cells lined by con- 
nective tissue (fig. 3, J5), 
and is divided into two • 
tubes by a septum of con- 
nective tissue. The septum a vessel from the test. B, dia- 

does not extend into the grammatic transverse section of a ves- 
, . .... n sel. ec, ectoderm ; ot, connective tissue ; 

terminal bulb, and conse- S) y, the two tubes ; y, septum ; th, ter- 
quently the two tubes com- miual kum (Original.) 
municate at their ends (fig. 3, A). The vessels are formed 
by an outgrowth of a blood sinus (derived originally from 
the blastocoele of the embryo) from the body wall (mantle) 
into the test, the wall of the sinus being formed by con- 
nective tissue and pushing out a covering of ectoderm in 
front of it (fig. 2, s'). The test is turned inwards at the 
branchial and atrial apertures to line two funnel-like tubes, 

— the branchial siphon leading to the branchial sac and the 
atrial siphon leading to the atrial or peribr&nchial cavity. 

The body wall, inside the test and the ectoderm, is formed Mantle, 
of a layer (the somatic layer of mesoderm) of connective 
tissue, inclosing muscle fibres, blood sinuses, and nerves. 

This layer (the mantle) has very much the shape of the test 
outside it, but at the two apertures it is drawn out to form 
the branchial and atrial siphons (fig. 4). In the walls of 
these siphons the muscle fibres form powerful circular 
bands, the sphincter muscles. Throughout the rest of the 
mantle the bauds of muscle fibres form a rude irregular 
network. They are numerous on the right side of the body, 
and almost totally absent on the left. The muscles are all 
formed of very long fusiform non-striped fibres. The con- 
nective tissue of the mantle is chiefly a clear gelatinous 
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matrix, containing cells of various shapes ; it is frequently 
pigmented and is penetrated by numerous lacunse, in which 
the blood flows. In- gj. ( j 7 . 

side the mantle, in 
all parts of the body, 
except along the ven- 
tral edge, there is a 
cavity, — the atrial or 
peribranchial cavity, 

— which opens to the 
exterior by the atrial 
aperture. This cavity 
is lined by a layer of 
cells derived origin- 
ally from the ecto- 
derm 1 and directly 
continuous with that u 
layer through the vcL — 
atrial aperture (fig. 

5) ; consequently the 

mantle is covered both £ a 

externally and inter- 
nally by ectodermal 
cells. 

The branchial aper- p-5r— *" 
ture (mouth) leads in- 
to the branchial si- *’ 

phon (buccal cavity Fig. 4.— Diagrammatic dissection of A.mentula to 
or stomofeum), and g'SA 

this opens into the sac; dorsal lamina; dt, dorsal tubercle; 

, . j - end, endostyle; h, heart; i, intestine; to, 

anterior end OI a very mantle; ng, nerve ganglion; os, oesophagus; 

large cavity (the bran- 

dual sac) which ex- t, test; tn, teutacles; vd, vas deferens; ngl, 
tends ^ nearly to the Bubueural gland - (0rigiuaL) 
posterior end of the body (see figs. 4 and 5). This branchial 
sac is an enlarged and modified pharynx, and is therefore 
properly a part of the ali- 
mentary canal. The oeso- 
phagus opens from it far 
back on the dorsal edge (see 
below, p. 612). The wall of 
the branchial sac is pierced 
by a large number of ver- 
tical slits, — the stigmata, 

— placed iu numerous trans- 
verse rows. These slits 
place the branchial sac in 
communication with the 





Fig. 5.— Diagrammatic longitudinal (A) and transverse (B) sections through 
Ascidia to show the position of the ectoderm and the relations of the bran- 
cliial and peribranchial cavities. The lettering is the same as for fig. 4. B 
represents a section taken along the dotted line AS in A. (Original.) 

peribranchial or atrial cavity, which lies outside it (fig. 5, 
B). Between the stigmata the wall of the branchial sac 
is traversed by blood-vessels, which are arranged in three 
regular series (fig. 6), — (1) the transverse vessels, which 
run horizontally round the wall and open at their dorsal 
and ventral ends into large longitudinal vessels, the dorsal 
and ventral sinuses ; (2) the fine longitudinal vessels, which 
run vertically between adjacent transverse vessels and open 
into them, and which bound the stigmata; and (3) the 
internal longitudinal bars, which run vertically in a plane 


1 According to E. van Beneden and Julin’s recent investigations (30) 
only the outer wall of the atmun is lined with epiblast, the inner wall 
being derived from the hypoblast of the primitive branchial sac. 


internal to that of the transverse and fine longitudinal 
These bars communicate with the transverse 


vessels by short side 
branches where they 
cross, and at these 
points are prolonged 
into the lumen of the 
sac in the form of 
hollow papillae. The 
edges of the stigmata 
are richly set with 
cilia, which drive the 
water from the bran- 
chial sac into the 
p eribranchial ca- ^ _ 
vity, and so cause 

the currents that ci 

flow in through 
the branchial 
aperture and 
out through the 
atrial. 

Along its vent- 
ral edge the wall 
of the branchial 
sac is continu- 
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Fig. 6. — A. Fart of branchial sac of Ascidia from inside. 
B. Transverse section of same, tr, transverse vessel ; 
cd, connecting duct ; 7m, horizontal membrane ; il, 
internal longitudinal bar ; Iv, fine longitudinal vessels; 
j>, j i, papilla; ; s g, stigmata. A and B are drawn to 
different scales. (From Herdman, Challenger Report . ) 


ous externally with the mantle (fig. 5, B), while internally 
it is thickened to form two parallel longitudinal folds 
bounding a groove, the “ endostyle,” hyp obranchial groove, Endo- 
or ventral furrow (figs. 4, 5, end). The endoderm cells style, 
which line the endostyle are greatly enlarged at the 
bottom and on parts of the sides of the furrow so as to 
form projecting pads, which bear very long cilia. It is 
generally supposed that this organ is a gland for the pro- 
duction of the mucous secretion which is spread round the 
edges of the branchial sac and catches the food particles in 
the passing current of water; but it has recently been 
pointed out that there are comparatively few gland cells in 
the epithelium of the endostyle, and that it is more prob- 
able that this furrow is merely a ciliated path along which 
the mucous secretion (produced possibly by the stibneural 
gland) is conveyed posteriorly along the ventral edge of 
the branchial sac. At its anterior end the edges of the Peri- 
endostyle become continuous with the right and left halves plmryu- 
of the posterior of two circular ciliated ridges,— -the peri-^ 1 ^ 
pharyngeal bands, — which run parallel to one another 
round the front of the branchial sac. The dorsal ends of 
the posterior peripharyngeal band bend posteriorly (en- Dorsal 
closing the epibranchial groove), and then join to form lamina, 
the anterior end of a fold which runs along the dorsal edge 
of the branchial sac as far as the oesophageal aperture. 

This fold is the dorsal lamina (figs. 4, 5, dl). It probably 
serves to direct the stream of food particles entangled in 
a string of mucus from the anterior part of the dorsal 
lamina to the oesophagus. In many Ascidians this organ, Dorsal 
instead of being a continuous membranous fold as in A. languets. 
mentula, is represented by a series of elongated triangular 
processes — the dorsal languets, — one attached in the dorsal 
median line opposite to each transverse vessel of the 
branchial sac. The anterior peripharyngeal band is a 
complete circular ridge, having no connexion with either 
the endostyle or the dorsal lamina. In front of it lies the 
prebranchial zone, which separates the branchial sac behind 
from the branchial siphon in front. The prebranchial 
zone is bounded anteriorly by a muscular band — the pos- 
terior edge of the sphincter muscle, — which bears a circle 
of long delicate processes, the tentacles (figs. 4, 7, 8, 

These project inwards at right angles so as to form a net- tacles. 
work across the entrance to the branchial sac. Each 
tentacle consists of connective tissue covered with epithe- 
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lium (endoderm), and contains two or more cavities ■which, 
are continuous with blood sinuses in the mantle. In the 
Subneur- dorsal median line near the anterior end of the body, and 
al gland, imbedded in the mantle on the ventral surface of the nerve 
ganglion, there lies a small glandular mass — the subneural 
gland — which, as Julin has shown ( 24 ), there is reason to 
regard as the homologue of the hypo- 
physis cerebri of the vertebrate brain. 

Jnlin and E. van Beneden have sug- 
gested that the function of this organ 
may possibly be renal. 1 The sub- 
neural gland, which was first noticed 
by Hancock, communicates anteriorly, 
as Ussoff ( 23 ) pointed out, by means 
of a narrow duct with the front of 
the branchial sac (pharynx). The 
opening of the dnct is enlarged to 
form a funnel-shaped cavity, which 1 
may be folded upon itself, convoluted, ( 
or even broken up into a number of 
Dorsal smaller openings, so as to form a • 
tubercle, complicated projection, called the 

dorsal tubercle, situated in the dorsal j|| 
part of the prehranchial zone (fig. 7). |,j; 

The dorsal tubercle in A. mentula is 1 . 
somewhat horse-shoe-shaped (fig. 8) ; (1 
it varies in form in most Ascidians 
according to the genus and species, \ 
and in some cases in the individual f, 
also. _ Possibly, besides being the f to. 7.— Diagrammatic sec- 
opening of the dnct from the sub- ti ° n a ? terior . d ° r ‘ 
neural gland, it may be a sense-organ 
for testing the quality of the water 
entering the branchial sac. 

Nervous The single elongated ganglion in 
system, the median dorsal line of the mantle 
between the branchial and atrial si- 
phons is the only nerve-centre in A. mentula and most other 
Tunicata. It is the degenerate remains of the anterior 



showing the relations 
the nerve ganglion, sub- 
neural gland, &c. Letter- 
ing as for fig. 4; n, nerve ; 
n', myelon; pp, peripha- 
ryngeal band; sgl, sub- 
neural gland ; sgd, its 
duct ; f, test liningbranch- 
ial siphon. (Original.) 



part of the cerebro-spinal nervous system of the tailed 
larval Ascidian (see below, p. 614). The posterior or 
spinal part has entirely disappeared in most Tunicata. 
It persists, however, in the Appendiculariiclm, and traces of 
it are found in some Ascidians (e.g., Clavelina ; see Julin). 
The ganglion gives off distributory nerves at both ends, 


1 See also Herdman , Nature, vol. xrviii. p. 284. 


wbieh run through the mantle to the neighbourhood of the Sense 
apertures, where they divide and subdivide. The only organs, 
sense-organs are the pigment spots between tbe branchial 
and atrial lobes, tbe tentacles at the base of the branchial 
siphon, and possibly the dorsal tubercle and tbe languets 
or dorsal lamina. These are all in a lowly developed con- 
dition. The larval Ascidians on the other hand have well- 
developed intra-cerebral optic and auditory sense-organs; 
and in some of the pelagic Tunicata otocysts and pigment 
spots are found in connexion with the ganglion. 

The mouth and the pharynx (branchial sac) have already Aliment- 
been described. The remainder of the alimentary canal ary 
is a bent tube which in A. mentula and most other Ascid- Cana1 ' 
ians lies imbedded in the mantle on the left side of the 
body, and projects into the peribranchial cavity. The 
oesophagus leaves the branchial sac in the dorsal middle 
line near the posterior end of the dorsal lamina (see fig. 

4, cea). It is a short curved tube which leads ventrally 
to the large fusiform thick-walled stomach. The intestine 
emerges from the ventral end of the stomach, and soon 
turns anteriorly, then dorsally, and then posteriorly so as 
to form a curve — the intestinal loop — open posteriorly. 

The intestine now curves anteriorly again, and from this 
point runs nearly straight forward as the rectum, thus com- 
pleting a second curve — the rectal loop — open anteriorly 
(see fig. 4). The wall of the intestine is thickened inter- 
nally, to form the typhlosole, a pad which runs along its 
entire length. The anus opens into the dorsal part of the 
peribranchial cavity near to the atrial aperture. The walls 
of the stomach are glandular; and a system of delicate 
tubules with dilated ends, which ramifies over the outer wall 
of the intestine and communicates with the cavity of the 
stomach by means of a duct, is probably a digestive gland. 

A mass of large clear vesicles which occupies the rectal ixcre- 
loop, and may extend over the adjacent walls of the in-tory 
testine, is a renal organ without a duct. Each vesicle is orgatls ' 
the modified remains of a part of the primitive coelom or 
body-cavity, and is formed of cells which eliminate nitro- 
genous waste matters from the blood circulating in the 
neighbouring blood-lacunse and deposit them in the cavity 
of the vesicle, where they form a concentrically laminated 
concretion of a yellowish or brown colour. These concre- 
tions contain uric acid, and in a large Ascidian are very 
numerous. The nitrogenous waste products are thus de- 
posited and stored up in the renal vesicles in place of 
being excreted from the body. In other Ascidians the 
renal organ may differ from the above in its position and 
structure ; but in no case has it an excretory duct, unless 
the subneural gland is to be regarded as a renal organ. 

The heart is an elongated fusiform tube placed on the Blood- 
ventral and posterior edge of the stomach, in a space (the ■vascular 
pericardium) which is part of the original coelom or body- sya . tem 
! cavity, the rest of which exists merely in the form of lacunse “i om , 
and of the cavities of the reproductive organs and renal 
vesicles in the adult Ascidian. The wall of the heart is 
formed of a layer of epithelio-muscular cells, the inner 
ends of which are cross-striated ; and waves of contraction 
pass along it from end to end, first for a certain number of 
beats in one direction and then in the other, so as to reverse 
the course of circulation periodically. At each end the 
heart is continued into a vessel (see fig. 9), a large sinus 
or lacuna lined with a delicate endothelial layer. The 
sinus leaving the ventral end of the heart is called the 
branchio-cardiac vessel, 2 and the heart itself is merely the 
differentiated posterior part of this sinus and is therefore 
a Ventral vessel. The branchio-cardiac vessel, after giving 
off a branch which, along with a corresponding branch from 
the cardio-visceral vessel, goes to the test, runs along the 

3 On account of the periodic reversal of the circulation none of the 
vessels can be called arteries or veins. 
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ventral edge of the branchial sac externally to the endostyle, 
and communicates laterally with the ventral ends of all the 
transverse vessels of the branchial sac. The sinus leaving 
the dorsal end of the heart is called the cardio-viseeral 
vessel, and this, after giving off to the test the branch 
above mentioned, breaks up into a nnrnber of sinuses, 
which ramify over the alimentary canal and the other 
viscera. These visceral lacunae finally communicate with 
a third great sinus, the viscero-branchial vessel, which runs 
forward along the dorsal edge of the branchial sac exter- 
nally to the dorsal lamina and joins the dorsal ends of all 
the transverse vessels of the branchial sac. Besides these 
three chief systems there are numerous lacunae in all parts 
of the body, by means of which anastomoses are established 
between the different currents of blood. All these blood 
spaces and lacunae are to be regarded as derived from the 
blastocoele of the embryo, and not, as has been usually 
f supposed, from the coelom (jo). When the heart contracts 
ventro-dorsally, the course of the circulation is as follows : 
the blood which is flowing through the vessels of the 
branchial sac is collected in an oxygenated condition in 
the branchio-cardiac vessel, and, after receiving a stream 
of blood from 
the test, en- 
ters the 
heart. It is 
then pro- hr 
pelled from 

the dorsal / \ <?, 

end of the Fig. 0 — Diagram of circulation in Aseidia. Lettering as be- 
i . • . fore; be, branchio-cardiac or ventral vessel; ev, carclio- 

nearr into visceral vessels ; vb, viscero-branchial or dorsal vessel; 

the cardio- vt > vessels to test. (Original.) 

visceral vessels, and so reaches the test and digestive and 
other organs ; then, after circulating in the visceral lacuna?., 
it passes into the viscero-branchial vessel in an impure 
condition, and is distributed to the branchial vessels to be 
purified again. When the heart on the other hand contracts 
dorso-ventrally, this course of circulation is reversed. As 
the test receives a branch from each end of the heart, it 
follows that it has afferent and efferent vessels which- 
ever way the blood is flowing. In some Ascidians the 
vessels in the test become very numerous and their end 
branches terminate in swollen bulbs close under the outer 
surface of the test. In this way an accessory respiratory 
organ 1 is probably formed in the superficial layer of the 
test. The blood corpuscles are chiefly colourless and 
amoeboid ; but in most if not all Ascidians there are also 
some pigmented corpuscles in the blood. These are gener- 
ally of an orange or reddish brown tint, but may be opaque 
white, dark indigo-blue, or of intermediate colours. Pre- 
cisely similarly pigmented cells are found throughout the 
connective tissue of the mantle and other parts of the body. 

A . mentula is hermaphrodite, and the reproductive organs 
lie, with the alimentary canal, on the left side of the body. 
The ovary is a ramified gland which occupies the greater 
part of the intestinal loop (see fig. 4). It contains a cavity 
which, along with the cavities of the testis, is derived from 
a part of the original coelom, and the ova are formed from 
its walls and fall when mature into the cavity. The 
oviduct is continuous with the cavity of the ovary and 
leads forwards alongside the rectum, finally opening near 
the anus into the peribranchial cavity, The testis is com- 
posed of a great number of delicate branched tubules, 
which ramify over the ovary and the adjacent parts of the 
intestinal wall. Those tubules terminate in ovate swell- 
ings. Near the commencement of the rectum the larger 
tubules unite to form the vas deferens, a tube of consider- 
able size, which runs forwards alongside the rectum, and, 
like the, oviduct, terminates by opening into the peri- 
1 See Herdman, Nature, vol. xxxi, p. 247. 
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branchial cavity close to the anus. The lumen of the 
tubules of the testis, like the cavity of the ovary, is a part 
of the original coelom, and the spermatozoa are formed 
from the cells lining the wall. In some Ascidians repro- 
ductive organs are present on both sides of the body, and 
in others (Polycarpa) there are many complete sets of both 
male and female systems, attached to the inner surface of 
the mantle on both sides of the body and projecting into 
the peribranchial cavity. 2 

EmBE-VOLO&Y 3 AND LlFE HISTORY. 

In most Ascidians the eggs are fertilized in the peribranchial Embry 
cavity, and undergo most of their development before leaving the logy, 
parent ; in some cases, however, the eggs are laid, and fertilization 
takes place in the surrounding water. The segmentation is com- 
plete and regular (fig. 10, A) and results in the formation of a 
spherical blastula, which then undergoes invagination (fig. 10, B). 

The embryo elongates, and the blastopore or invagination opening 
comes to he placed on the dorsal edge near the posterior end (fig. 

10, 0). The hypoblast cells lining the archenteron are columnar 
in form, while the epiblast cells are more cubical (fig. 10, B, O, D). 

The dorsal surface of the embryo now becomes flattened ancl then 
depressed to form a longitudinal groove, extending forwards from 
the blastopore to near the front of the body. This “medullary 
groove”' now becomes converted into a closed canal by its side 
walls growing up, arching over, and coalescing in the median dorsal 



Fig. 10.—Stages in the embryology of a Simple Ascidian (after Kovalevsky). 
A to F. Longitudinal vertical sections of embryos, all placed with tlie dorsal 
surface uppermost and the anterior end at the right. A. Early blastula 
stage, during segmentation. B. Early gastmla stage. 0. Stage after gas- 
trala, showing commencement of notochord. D. Later stage, sho wing forma- 
tion of notochord and of neural canal. E. Embryo showing body and tail 
and completely formed neural canal. F. Larva Just hatched; end of tail 
cut off. Or. Transverse section of tail of larva. 
adp, adhering papillae of larva ; at, epiblastic (atrial) involution; cm, auditory 
organ of larva;, ar, archenteron; be, blastoccele; bp, blastopore; ah, noto- 
chord ; ep, epihlast ; hy, hypoblast ; nc. neural canal ; nee, neurenteric 
canal; oa, ocular organ of larva; g, gelatinous investment of embryo; m, 
muscle cells of tail ; mas, mesenteron ; me, mesoderm cells ; %v, cerebral 
vesicle at anterior end of neural canal. 

line (fig. 10, D). This- union of the laminm dorsales to form the 
neural canal commences at the posterior end behind the blastopore 
and gradually extends forwards. Consequently the blastopore 
comes to open into the posterior end of the neural canal (fig. 10, 
D), while the anterior end of that cavity remains open to the 
exterior. In this way the archenteron communicates indirectly 
with the exterior. The short canal leading from, the neural canal 
to the archenteron is known as the neurenteric canal (fig. 10, 

8 For structure of other forms, see p. 614 sq. below. 

3 For reproduction by gemmation, see under “Classification,” p. 
614 sg. below. 
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D, nee). Previous to this stage some of the hypoblast cells at the 
front edge of the blastopore and forming part of the dorsal wall of 
the archenteron (fig. 10, C, ch) have become separated off, and then 
arranged to form an elongated band, two cells wide, underlying 
the posterior half of the neural canal (fig. 10, D, E, ch. ). This 
is the origin of the notochord. Outgrowths from the sides of the 
archenteron give rise to laterally placed masses of cells, which are 
the origin of the mesoblast. These masses show no trace of meta- 
meric segmentation. The cavities (reproductive and renal vesicles) 
which are formed later in tlie mesoblast represent the coelom. 
Consequently the body-cavity of the Tunicata is a modified form 
of enteroccele. The anterior part of the embryo, in front of the 
notochord, now becomes enlarged to form the trunk, while the 
posterior part elongates to form the tail (fig. 10, E). In the trunk 
the anterior part of the archenteron dilates to form the mesenteron, 
the greater part of which becomes the branchial sac ; at the same 
time the anterior part of the neural canal enlarges to form the 
cerebral vesicle, and the opening to the exterior at the front end of 
the canal now closes. In the tail part of the embryo the neural 
canal remains as a narrow tube, while the remains of the wall of the 
archenteron— the dorsal part of which becomes tbe notochord — are 
converted into lateral muscle bands (fig. 10, G) and a ventral cord 
of cells, which eventually breaks up to form blood corpuscles. As 
tbe tail grows longer, it becomes bent round the trunk of tbe embryo 
inside the egg-membrane. About this period the epiblast cells 
begin to form the test as a cutieular deposit upon their outer surface. 
The test is at first devoid of cells and forms a delicate gelatinous 
investment, hut it shortly afterwards becomes cellular by the 
migration into it of test cells formed by proliferation from the epi- 
blast. 1 

Larval The embryo is hatched about two or three days after fertilization, 

stage. in the form "of a tadpole-like larva, which swims actively through 
the sea by vibrating its long tail. Tbe anterior end of the body 
is provided with three adhering papillse (fig. 10, T\ adp) in the 
form of epiblastie thickenings. In the free-swimming tailed larva 
the nervous system, formed from the walls of the neural canal, 
becomes considerably differentiated. The anterior part of the 
cerebral vesicle remains thin-walled (fig. 10, F), and two unpaired 
sense organs develop from its wall and project into tbe cavity. 
These are a dorsally and posteriorly placed optic organ, provided 
with retina, pigment layer, lens, and cornea, and a ventrally placed 
auditory organ, consisting of a large spherical partially pigmented 
otolith, attached by delicate hair-like processes to the summit of a 
hollow crista acoustica (fig. 10, F, au). The posterior part of the 
cerebral vesicle thickens to form a solid ganglionic mass traversed 
by a narrow central canal. The wall of the neural canal behind the 
cerebral vesicle becomes differentiated into an anterior thicker 
region, placed in the posterior part of the trunk and having a 
superficial layer of nerve fibres, and a posterior narrower part which 
traverses the tail, lying on the dorsal surface of the notochord, and 
gives off several pairs of nerves to the muscles of tbe tail. Just in 
front of the anterior end of the nervous system a dorsal involution 
of the epiblast breaks through into the upturned anterior end of 
the mesenteron and thus forms the mouth opening. Along the 
ventral edge of the mesenteron, which becomes the branchial sac, 
the eudostyle is formed as a narrow groove with thickened side 
walls. It probably corresponds to the median portion of the thyroid 
body of Vertebmta. A curved outgrowth from the posterior end 
of the mesenteron forms the alimentary canal (oesophagus, stomach, 
and intestine), which at first ends blindly. An anus is formed 
later by the intestine opening into the left of two lateral epiblastie 
involutions (the atria), which rapidly become larger and fuse dorsally 
to form the peribranchial cavity. Outgrowths from the wall of the 
branchial sac meet these epiblastie involutions and fuse with them 
to give rise to the first formed pair of stigmata, which thus come 
to open into the peribranchial cavity ; and these alone correspond 
to the gill clefts of AmpMoxus and the Fertebrata. 

Aletamor- After a short free-swimming existence the fully developed tailed 
phosis larva fixes itself by its anterior adhering papillse to some foreign 
to adult object, and then undergoes a remarkable series of retrogressive 
form. changes, which convert it into the adult Ascidian. The tail atro- 
phies, until nothing is left but some fatty cells in the posterior 
part of the trunk. The adhering papillse disappear and are replaced 
functionally by a growth of the test over neighbouring objects. 
The nervous system with its sense organs atrophies until it is re- 
duced to the single small ganglion, placed on the dorsal edge of the 
pharynx, and a slight nerve cord running for some distance pos- 
teriorly (Van Beneden and Julin). Slight changes in the shape 
of the body and a further growth and differentiation of the branchial 
sac, peribranchial cavity, and other organs now produce gradually 
the structure found in tlie adult Ascidian. 

The most important points in connexion "with this process of 
development and metamorphosis are the following. (1) In the 
Ascidian embryo all the more important organs (c.g., notochord, 
neural canal, archenteron) are formed in essentially the same 

1 Some of tlie first test cells are also probably derived from the epithelium 
of the egg follicle. 


manner as they are in AmpMoxus and other Chordata,. (2) The 
free-swimming tailed larva possesses the essential characters of the 
Chordata , inasmuch as it has a longitudinal skeletal axis (the noto- 
chord) separating a dorsally placed nervous system (the neux-al 
canal) from a ventral alimentary canal (the archenteron) ; and 
therefore during this period of its life-history the animal belongs 
to the Chordata. (3) The Chordate larva is more highly organized 
than the adult Ascidian, and therefore the changes by which the 
latter is produced from the former may be regarded as a process of 
degeneration (ji). The important conclusion drawn from all this 
is that the Tunicata are the degenerate descendants of a group of 
the primitive Chordata (see below p. 618). 


Classification and Characters of Groups. 

Order I.— LAKYACEA. 

Free-swimming pelagic forms provided with a large locomotory Char- 
appendage (the tail), in which there is a skeletal axis (the uroehord). acters of 
A relatively large test (the “Haus”) is formed with Larvacea- 
great rapidity as a secretion from the ectoderm ; it is 
merely a temporary structure, which is cast off and 
replaced by another. The branchial sac is simply an 
enlarged pharnyx with two ventral ciliated openings 
(stigmata) leading to the exterior. There is no se- 
parate peribranchial cavity. The nervous 
f system consists of a large dorsally placed 
/ ganglion and a long nerve cord, which 
■\\ r stretches backwards over the alimentary 
l canal to reach the tail, along which it 

runs on the left side of the 
uroehord. The anus opens 
ventrally on the surface of 
the body in front of the stig- 
mata. No reproduction by 
gemmation or metamorphosis 
is known in the life-history. 

This is one of the most in- 
teresting groups of the Tuni- 
cata, as it shows more com- 
pletely than any of the rest 
the characters of the original 
ancestral forms. It has un- 
dergone little or no degen- 
eration, and consequently 
corresponds more nearly to 
the tailed -larval condition 
than to tlie adult forms of 
, the other groups. The order 

Fig. ll.—Oikopleura cophocem in ”Haus" 1Ilclud es a single family, the 
(after Fol), seen from right side, magnified APPENDICULARIID.®, all the 
six times. The arrows indicate the course members of which are minute 
‘‘Hails' 6 " ! ** lateial reticulat8d parts of and free - swimming. They 
occur on the surface of the 

sea in most parts, of the world. They possess the power to form Struc- 
with great rapidity an enormously large investing gelatinous layer ture of 
(fig. 11), which corresponds to the test of other groups. This was Appen- 
j>, p nx/ y diciilaria, 

/ *ll 

'fo' 




Fig* 12. -Semi-diagrammatic view of AppmdiculaHa from the right, a, anus : 
at, one of the atrial apertures ; app, tail ; hr, branchial aperture ; 6 rs, branchial 
sac; at, dorsal tubercle; end, endostyle; h, heart; i, intestine; m. muscle 
band of tail ; n, nerve cord in body ; n\ nerve cord in the tail ; ce, oesophagus ; 
at, otocyst ; oy, ovary ; pp, peripharyngeal hand ; ng, cerebral ganglion ; ng', 
caudal ganglion ; ng", enlargement of nerve cord in tail; so, sense organ 
(tactile) on lower lip ; sg, ciliated aperture in pharynx ; st, stomach ; tes, testis ; 
u, nroehord ; its cut end. (Original.) 

first described by Yon Mei'tens and by him named “Haus.” It 
is only loosely attached to the body and is frequently thrown off 
soon after its formation. The tail in the Appendicu lariiddQ is at- 
tached to the ventral surface of the body (fig. 12), and usually 
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points more or less anteriorly. It shows distinct traces of meta- 
meric segmentation, having its muscle bands broken up into myo- 
tomes, while the nerve cord presents a series of enlargements from 
which distributary nerves are given off (fig. 12, ng"). Near 
the base of the tail there is a distinct elongated ganglion 
(fig. 12, ng 1 ). The anterior (cerebral) ganglion has connected 
with. it an otocyst, a pigment spot, and a tubular process 
opening into the branchial sac and representing the dorsal 
tubercle and associated parts of an ordinary Ascidian. The 
branchial aperture or mouth leads into the branchial sac or h K C 
pharynx. There are no tentacles. The endostyle is short. > 
There is no dorsal lamina, and the peripharyngeal bands run /- 
dorsally and posteriorly. The wall of the branchial sac has hr 1 
only two ciliated apertures. They are homologous with the 
primary stigmata of the typical Aseidians and the gill K. 

clefts of Yertebrates. They are placed far back on theven- ^ 

tral surface, one on each side of the middle line, and lead p 
into short funnel-shaped tubes which open on the surface of 5 d'v § 
the body behind the anus (fig. 12, at). These tubes corre- 
spond to the right and left atrial involutions which, in an 
ordinary Ascidian, fuse to form the peribranehial cavity. The 
heart, according to Lankester, is formed of two cells, which 
are placed at the opposite ends and connected by delicate con- 
tractile protoplasmic fibrils. The large ovary and testis are placed 
at the posterior end of the body. The remainder of the structural 
details can he made out from fig. 12. 

The family Appmcliculariidee comprises the genera, — Oikoplmra 
(Mertens), and Appendicularia (Cham.), in both which the body is 
short and compact and the tail relatively long, while the endostyle 
is straight ; Fritillaria (Q. and G.), in which the body is long and 
composed of anterior and posterior regions, the tail relatively short, 
the endostyle recurved, and an ectodermal hood is formed over the 
front of the body j and Kowalevskia (Fol), a remarkable form de- 
scribed by Fol ( 14 ), in which the heart, endostyle, and intestine 
are said to be absent, while the branchial sac is provided with four 
rows of ciliated tooth-like processes. 

Order II.— THALIACEA. 

Free-swimming pelagic forms which may he either simple or 
compound, and the adult of which is never provided with a tail or a 
notochord. The test is permanent and may be either well developed 
or very slight. The musculature of the mantle is in the form of 
more or less complete circular hands, by the contraction of which 
locomotion is effected. The branchial sac has either two large or 
many small apertures, leading to a single peribranehial cavity, into 
which the anus opens. Alternation of generations occurs in the life- 
history, and may he complicated by polymorphism. The Thaliacea 
comprises two groups, Cyclomyaria and Eemimyaria. 

Sub-order 1.— Cyclomyaria. 

Free-swimming pelagic forms which exhibit alternation of genera- 
tions in their life-history but never form permanent colonies. The 
body is cask-shaped, with the branchial and atrial apertures at the 
opposite ends. The test is more or less well developed. The 
mantle lias its musculature in the form of circular hands surrounding 
the body. The branchial sac is fairly large, occupying the anterior 
half or more of the body. Stigmata are usually present in its 
posterior part only. The peribranehial cavity is mainly posterior 
to the branchial sac. The alimentary canal is placed ventrally 
close to the posterior end of the branchial sac. Hermaphrodite 
reproductive organs are placed ventrally near the intestine. 

This group forms one family, the DoLionmffi, including two 
genera, Doliolum (Quoy and Gaimard) and Anchinia (0. Yogt). 

Doliohm, of which several species are known from various 
seas, has a cask-shaped body, usually from 1 to 2 cm. in length. 
The terminal branchial ami atrial apertures (fig. 13) are lobed, 
and the lobes are provided with sense organs. The test is very 
slightly developed and contains no cells. The mantle has eight or 
nine circular muscle hands surrounding the body. The most 
anterior and posterior of these form the branchial and atrial 
sphincters. The wide branchial and atrial apertures lead into 
large branchial and peribranehial cavities, separated by the pos- 
terior wall of the branchial sac, which is pierced by stigmata ; con- 
sequently there is a free passage for the water through the body 
along its long axis, and f the animal swims by contracting its ring- 
like muscle-bands, so as to force out the contained water posteriorly. 
Stigmata may also be found on the lateral walls of the branchial 
sac, and in that case there are corresponding anteriorly directed 
diverticula of the peribranehial cavity. There is a distinct endo- 
style on the ventral edge of the branchial sac and a peripharyngeal 
hand surrounding its anterior end, but there is no representative 
of the dorsal lamina on its dorsal edge. The oesophagus com- 
mences rather on the ventral edge of the posterior end of the 
branchial sac, and runs backwards to open into the stomach, which 
is followed by a curved intestine opening into the peribranehial 
cavity. The alimentary canal as a whole is to the right of the 
middle line. The hermaphrodite reproductive organs are to the 
left of the middle line alongside the alimentary canal. They open 
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into the peribranehial cavity. The ovary is nearly spherical, while 
the testis is elongated, and may he continued anteriorly for a long 
distance. The heart is placed in. the middle line ventrally, be- 



Fig, IS.— Doliohm denticidatim, sexual generation, from the left side. Letter- 
ing as for fig. 12 ; m l — mS, muscle bands ; ng, nerve ganglion ; sg, stigmata ; 

sgl, subneural glaiul ; pbr, peribranehial cavity ; all, atrial lobes ; so, sense 

organs ,* brl, branchial lobes. (Original.) 

tween the posterior end of the endostyle and the oesophageal aperture. 

The nerve ganglion lies about the middle of the dorsal edge of the 
body, and gives off many nerves. Under it is placed the subneural 
gland, the duct of which runs forward and opens into the anterior 
end of the branchial sac by a simple aperture, surrounded by the 
spirally twisted dorsal end of the peripharyngeal band (fig, 13, clt). 

The ova of the sexual generation produce tailed larva ; these Develop- 
develop into forms known as “ nurses ” (blastozooids), which are ment of 
asexual, and are characterized by the possession of nine muscle Dolio- 
bands, an auditory sac on the left side of the body, a ventrally- lum. 
placed stolon near the heart, upon which buds are produced, and 
a dorsal outgrowth near the posterior end of the body. The buds 
give rise eventually to the sexual generation, which is polymor- 
phous, having three distinct forms, in two of which the reproduc- 
tive organs remain undeveloped. The buds while still very young 
migrate from their place of origin on the stolon, divide by fission, 
and. become attached to the dorsal outgrowth of the body of the 
nurse, where they develop. The three forms produced are as follows. 

(1) Nutritive forms (trophozooids), which remain permanently at- 
tached to the nurse and serve to provide it with food ; they have 
the body elongated dorso- ventrally, and the musculature is very 
slightly developed. (2) Foster forms (phorozooids), which, like the 
preceding, do not become sexually mature, hut, unlike them, are 
set free as cask-shaped bodies with eight muscle bands and a ventral 
outgrowth, which is formed of the stalk by which the body was 
formerly united to the nurse. On this outgrowth the (3) forms 
(gonozooids) which become sexually mature are attached while still 
young buds, and after the foster forms are set free these reproductive 
forms gradually attain their complete development, and are event- 
ually set free and lose all trace of their connexion with the foster 
forms. They resemble the foster forms in having a cask-shaped 
body with eight muscle hands, but differ in having no outgrowth 
or process, and in having the reproductive organs fully developed. 1 

Anchinia, of which only one species is known, A. rubra, from Anchinia , 
the Mediterranean, has the sexual forms permanently attached 
to portions of the dorsal outgrowth from the body of the unknown 
nurse. The body is elongated dorso -ventrally. The test is well 
developed and contains branched cells. The musculature is not 
so well developed as in Doliohm. There are two circular bands 
at the anterior end and two at the posterior, and two on the 
middle of the body. The stigmata are confined to the obliquely 
placed posterior end of the branchial sac. The alimentary canal 
forms a U-shaped curve. The reproductive organs are placed on 
the right side of the body. The life-history is still imperfectly 
known. As in the case of Doliolu m the sexual generation is 
polymorphous, and has three forms, two of which remain in a 
rudimentary condition so far as the reproductive organs are con- 
cerned. In Anchinia, however, the three forms do not occur to- 
gether on one stolon or outgrowth, but are produced successively, 
the reproductive forms of the sexual generation being independent 
of the “foster forms” (see Barrois, sf). 

Sub-order 2. — Hemimyaria. 

Free-swimming pelagic forms which exhibit alternation of genera- Charac- 
tions in their life-history and in. the sexual condition form colonies, ters of 
The body is more or less fusiform, with the long axis antero-posterior, Jlemi- 
and the branchial and atrial apertures nearly terminal. The test mjaria. 
is well developed. The musculature of the mantle is in the form 
of a series of transversely -running bands, which do not form com- 
plete independent rings as in the Cyclomyaria. The branchial and 
1 For further details see Uljanin (sS), 
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peribranehial cavities form a continuous space in the interior of the | 
body, opening externally by the branchial and atrial apertures, and 
traversed obliquely from the dorsal and anterior end to the ventral 
and posterior by a long narrow vascular band, which represents the 
dorsal lamina, the dorsal blood-vessel, and the neighbouring part 
of the dorsal edge of the branchial sac of an ordinary Ascidian. 
The alimentary canal is placed ventrally. It may either be stretched 
out so as to extend for some distance anteriorly, or — as is more 
usual— he concentrated to form along with the reproductive organs 
a rounded opaque mass near the posterior end of the body, known 
as the visceral mass or “nucleus.” The embryonic development 
is direct, no tailed larva being formed. 

This sub-order contains two very distinct families, the Sal:pid.2J, 
which are the typical members, and the Octacnemoxe,. including a 
single very remarkable form (Odacnemus bythius), -which in some 
respects does not conform with the characters given above. 

Scdpidee. The SaZpidas includes the single genus Salpa (Forskal), which, 
however, may be divided into two well-marked groups of species, — (I) 
those, such as S. pinnata, in which the alimentary canal is stretched 
out along the ventral surface of the body, and (2) those, such as 
S.fimformis (fig. 14, A), in which the aliment- 
ary canal forms a compact globular mass, the 
“ nucleus,” near the posterior end of the body. 
About fifteen species altogether are known; 
they are all pelagic forms and are found in 
nearly all seas. Each species occurs in two 
forms— the solitary asex- 
ual {proles solitana) and 
the aggregated sexual 
( proles yrcgarui ) — which 
are usually quite unlike 
one another. The soli- 
tary form (fig. 14, B) 
gives rise by internal 
Z gemmation to a complex 
tubular stolon, which 
contains processes from 
all the more important 
organs of the parent body 
at and which becomes seg- 

B mented into a series of 

Pic. 14. — Salpa, naidnatarfusiformis . A. Aggre- buds or embryos. As 

gated form. B. Solitary form. Lettering as the stolon elongates, the 

before ; 1-9. muscle bands ; era, embryo ; ym, em -u rvos +i is f lw> 

gemmiparous stolon; m, mantle; vise, visceral 

mass (nucleus). (Original.) end which have become 

advanced m them deve- 
lopment are set free in groups, which remain attached together by 
processes of the test, each enclosing a diverticulum from the mantle 
so as to form “chains” (fig. 15). 1 * 

Each member of the chain is a Salpa 
of the sexual or aggregated form, 

and when mature may— either still t — 

attached to its neighbours or se- 
parated from them (fig. 14, A) — 
produce one or several embryos, 
which develop into the solitary 
Salpa. Thus the two forms alter- 
Struc- nate regularly. The more import* 
ture of ant points in the structure of a 
Saljxi. typical Salpa are shown in fig. 16. 

The branchial and atrial apertures 
are at opposite ends of the body, 
and each leads into a large cavity, 
the branchial and peribranehial I'm. 15.— Posterior part of solitary 
r , which are in free conmm aica- 

tion at the sides of the obliquely- ready to be set free, gem, young 
running dorsal lamina or “gill.” aggregated Salpie forming the cliain ; 
The test is well developed and *• stolon; m, muscle band of the 
adheres closely to the surface of mai1 e ' ^ ngma ^ 
the mantle. The muscle bands of the mantle do not completely 
encircle the _ , 

body. They are sg <\ 

present dorsally ~ 

and laterally, f£\ 
but the major- ir _ 
ity do not reach 
the ventral sur- 
face. In many 
eases neigh- 
bouring bands 
join in the med- 
ian dorsal line, , 

(fig- 14). The left side. Lettering as before ; emi, embryo ; m, mantle 
anterior end, of l, languet; sgd, duct of subneural gland; l-ll, muscle 
the dorsal la- ’ bailds of mail tle ; f, thickening of test over nucleus ; dl, 
gill or branchia. (Original.) 




!f Pro. Iff.— Semi-diagrammatic representation of Salpa from 


mina is pro- 


longed to form a prominent .tentacular organ, the languet, pro- 


jecting into the branchial sac. The nerve ganglion, subneural 
gland, dorsal lamina, peripharyngeal bands, and endostyle are 
placed in the usual positions. A pigment spot and an otocyst 
are found in connection with the ganglion. The large spaces at 
the sides of the dorsal lamina (often called the gill or branchia 
of Salpa), by means of which the cavity of the branchial sac is 
placed in free communication with the peribranehial cavity, are to 
be regarded as gigantic stigmata formed by the suppression of the 
lateral walls of the branchial sac. Fig. 16 represents an aggre- 
gated or sexual Salpa which was once a member of a chain, since 
it shows a testis and a developing embryo. The ova (always few 
in number, usually only one) appear at a very early period in the 
developing chain Salpa, while it is still a part of the gemmiparous 
stolon in the body of the solitary Salpa. This gave rise to the 
view put forward by Brooks (25), that the ovary really belongs to 
the solitary Salpa, which is therefore a female producing a. series 
of males by asexual gemmation, and depositing in each of these an 
ovum, which will afterwards, when fertilized, develop in the body 
of the male into a solitary or female Salpa. This idea would of 
course entirely destroy the view that Salpa is an example of alterna- 
tion of generations. The sexual or chain Salpa, although really 
hermaphrodite, is always protogynous : i.e., the female elements or 
ova are produced at an earlier period than the male organ or testis. 

This prevents self-fertilization. The ovum is fertilized by theDevelop- 
spermatozoa of an older Salpa belonging to another chain, and ment of 
the embryo is far advanced in its development before the testis is Salpa. 
formed. At an early period in its development a part of the embryo 
becomes separated off, along with a part of the wall of the cavity 
in which it lies, to form the “ placenta," in -which the embryonic and 
the maternal blood streams circulate in close proximity (or actually 
coalesce during one period) and so allow of the passage of nutriment 
to the developing embryo. At a somewhat later stage a number of 
cells placed at the posterior end of the body alongside the future 
nucleus become filled up with oil-globules to form a mass of nutrient 
material — the elseoblast — which is used up later on in the develop- 
ment. Many suggestions have been made as to the homology of 
the elseoblast. The most probable is that it is the disappearing 
rudiment of the tail found in the larval condition of most Ascidians. 

The family Octacnemidw includes the single remarkable form Octa- 
Octaaiemus bythius, found during the “ Challenger ” expedition, and cnemidee. 
first described by 
Moseley (29). It is 
apparently a deep- 
sea representative 
of the pelagic Sal- 
jridas, and may pos- 
sibly be fixed. The 
body is somewhat 
discoid, with its 
margin prolonged 
to form eight taper- 
ing processes, on to 
which the mnscle 
hands of the 
mantle are con- 
tinned. The ali- 
mentary canal forms a compact nucleus (fig. 17) ; the endostyle is 
very short ; and the dorsal lamina is apparently absent. The re- 
production and life-history are entirely unknown. 

Order III.- ASCIDIACEA. 

Fixed or free-swimming Simple or Compound Ascidians which in Ascid- 
the adult are never provided with a tail and have no trace of a iacea. 
notochord. The free-swimming forms are colonies, the Simple 
Ascidians being always fixed. The test is permanent and well 
developed; as a rule it increases with the age of the individual. 

The branchial sac is large and well developed. Its walls are per- 
forated by numerous slits (stigmata) opening into the peribranehial 
cavity, which communicates with the exterior by the atrial aperture. 

Many of the forms reproduce by gemmation, and in most of them 
the sexually-produced embryo develops into a tailed larva. 

The Aseidiaxea includes three groups, — the Simple Ascidians, 
the Compound Ascidians, and the free-swimming colonial Pyrasomcc. 

Sub-order 1. — Ascidise Simplices. 

Fixed Ascidians which are solitary and very rarely reproduce by Simple 
gemmation ; if colonies are- formed, the members are not buried in Ascid- 
a common investing mass, but each has a distinct test of its own. ians. 

Mo strict line of demarcation can be drawn between the Simple and 
the Compound Ascidians, and one of the families of the former 
group, the Clavelinidse (the Social Ascidians), forms' a transition 
from the typical Simple forms, which never reproduce by gemmation, 
to the Compound forms, which always do (see p. 618 below). The 
Ascidise Simplices may be divided into the following families : — 

Family I. — OLAVELiKTDiE. Simple Ascidians which reproduce by 
gemmation to form small colonies in which each ascidiozooid lias 
a distinct test, but all are connected by a common blood-system. 



Diagrammatic vertical longitudinal section 
Octaenemus bythius (after Moseley), hr, bran dual 
aperture ; m, opening of oesophagus ; r, rectum ; at, 
atrial aperture ; rm, no, radiating muscles ; n, nucleus ; 
mh, muscles of nucleus ; g, respiratory membrane ; 
5, thickened margin, of base of test; pa, pedicle of 
attachment. 
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Buds formed on stolons which are vascular outgrowths from the pos- 
terior end of the body, containing prolongations from the ectoderm, 
mesoderm, and endoderm of the ascidiozooid. Branchial sac not 
folded ; internal longitudinal bars usually absent; stigmata straight; 
tentacles simple. This family contains three genera : JEcteinascidia 
(Herdman), with internal longitudinal bars in branchial sac ; Olavel- 
vm (Savigny), with intestine extending behind branchial sac; 
and Perophora (Wiegmann), with intestine alongside branchial sac. 

Family II. — Ascidiid®. Solitary fixed Ascidians with gelatinous 
test ; branchial aperture usually eight-lobed, atrial aperture usually 
six-lobed. Branchial sac not folded; internal longitudinal bars 
usually present ; stigmata straight or curved ; tentacles simple. 
This family is divided into three sections : — 

Sub-family 1 . — Hypobythin®. Branchial sac with no internal 
longitudinal bars. One genus, HypobytMus (Moseley). 

Sub-family 2. — Ascidinte. Stigmata straight. Many genera, of 
which the following are the more important : — Ciona (Fleming), 
dorsal languets present ; Ascidia (Linnaeus, —Phallitsia, Savigny), 
dorsal lamina present (see figs. 1 to 10) ; Wwdosonia (Ehrenberg), 
anterior part of test modified to form operculum; Abyssascidia 
(Herdman), intestine on right side of branchial sac. 

Sub-family 3 .— Oorellin®. Stigmata curved. Three genera 
Qorclla (Alder and Hancock), test gelatinous, body sessile ; Qoryn- 
ascidia (Herdman), test gelatinous, body pedunculated; Ghclyo- 
soma (Brod. and Sow.), test modified into horny plates. 

Family III. — Cynthiid®. Solitary fixed Ascidians, usually with 
leathery test ; branchial and atrial apertures usually both four-lobe d. 
Branchial sac longitudinally folded ; stigmata straight ; tentacles 
simple or compound. This family is divided into three sections : — 

Sub-family 1 . — Styelin®, not more than four folds on each side 
of branchial sac ; tentacles simple. The more important genera are 
— Sty da (Macleay), stigmata normal, and Bathyoncus (Herdman), 
stigmata absent or modified. 

Sub-family 2 . — Cynthin®, more than eight folds in branchial 
sac; tentacles compound; 
body sessile. The chief 
genus is Cynthia (Sa- 
vigny), with a large 
number of species. 

Sub -family 3 . — Bol- 
tenin®, more than eight 
folds in branchial sac ; 
tentacles compound ; 
body pedunculated (fig. 

18, A). The chief genera 

are — Boltenia (Savigny), 
branchial aperture Tour- 
lobed, stigmata normal ; 
and Gidcohcs (Herd- Fro. 18, — Culeolus willmoesi. A. Entire tody, 
nvnA hranrl-iinl finer- natural size. B. Part of branchial sac mag- 

man), Prancmal apei- nifletl aj, atrial aperture ; 6r, branchial aper- 
ture with less than tour ture; ped. peduncle; brf, slight fold of brancli- 
lobes, stigmata absent or ialsac;ii, internal longitudinal bar; mh, mesh; 
nwlitWI rfirr IS T?'i s», calcareous spicules in vessels ; tr. transverse 
This last is a, deep-sea ™ ssels - (After Herdman, Challenger Report.) 
genus discovered by the " Challenger ” expedition (see rj). 

Family IV. — Molgumm. Solitary Ascidians, sometimes not 
fixed ; branchial aperture six-lobed, atrial four-lobed. Test usually 
inernsted with sand. Branchial sac longitudinally folded ; stigmata 
more or less curved, usually arranged in spirals; tentacles compound. 
The chief genera ar e—Molgula (Forbes), with distinct folds in the 
branchial sac, and Migyra (Aid. and Hanc.), with no distinct folds, 
hut merely broad internal longitudinal bars in the branchial sac. 
In some of the MolguMdse (genus AnureUa., Lacaze-Duthiers, 20 ) 
the embryo does not become converted into a tailed larva, the 
development being direct, without metamorphosis. The embryo 
when hatched assumes gradually the adult structure, and never 
shows the features characteristic of larval Ascidians, such as the 
urochord and the median sense-organs. 

Sub-order 2. — Ascidiae Composite. 

Fixed Ascidians which reproduce by gemmation, so as to form 
colonies in which the ascidiozooids are buried in a common invest- 
ing mass and have no separate tests. This is probably a somewhat 
artificial assemblage formed of two or three groups of Ascidians 
which produce colonies in which the ascidiozooids are so intimately 
united that they possess a common test or investing mass. This 
is the only character which distinguishes them from the ClawUnidss, 
hut the property of reproducing by gemmation separates them 
from the rest of the Ascidm Simplices. The Ascidim Compositse 
may be divided into the following families ; — 

Family I. — -Distomie®. Ascidiozooids- divided into- two regions, 
thorax and abdomen; testes numerous ; vas deferens not spirally 
coiled. The chief genera are — Distoma. (Gaertner) ; Distaplia (Bella 
Valle) ; Golella (Herdman), forming a pedunculated colony (see fig. 

19, A) in which the- ascidiozooids; develop incubatory pouches, 
connected with the peribranehial cavity, in which the embryos 
undergo their development {if ; and Ohondrostaehys (Macdonald). 
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Family II.— Ccelocormid®, Colony not fixed, having a large axial 
cavity with a terminal aperture. Branchial apertures five-lobed. 

This includes one species, Gcelocomius huxleyi (Herdman), which is a 
transition form between the ordinary Compound Ascidians {e.g., 
Distomidse) and the Ascidiae Salpiforrnes ( Pyrosoma ). 

Family IH. — Didemniixe. Colony usually thin and inerusting 
Test containing stel- 
late calcareous spi- 
cules. Testis single, ( _ 

large ; vas deferens Wipflk/ { h 'Q* (M& 
spirally coiled. The I 

chief genera are — Li- XO /■ ''Jlh j_4 t«3 

demnum (Savigny), Tf Pf) lf<r 

in which the colony 
is thick and fleshy _ _ 

and there are only e ig . 19. —Colonies of Ascidics Composite (natural size), 
three rows of stig- A, Colella quo yi. B. Leptoclinum neglectum. C. Pha- 
mata on each side of ryngodictyon mirdbile. D. Botryllus, allowing ar- 
fhp Bran phial qnn - rangement of ascidiozooids in circular systems each 
me Dianemai sac , 0 f which has a central common cloaca. (After Herd- 
and LcptodVilum man, Challenger Report.) 

(Milne-Edwards), in 

which the colony is thin and inerusting (fig. 19, B) and there are 
four rows of stigmata on each side of the branchial sac. 

Family IV. — Diplosomid®. Test reduced in amount, rarely con- 
taining spicules. Vas deferens not spirally coiled. In JDiplosoma 
(Macdonald), the most important genus, the larva is gemmiparous. 

Family V. — Polyclinic®. Ascidiozooids divided into three 
regions, — thorax, abdomen, and post-abdomen. Testes numerous ; 
vas deferens not spirally coiled. The chief genera are — Fharyngo- 
dictym (Herdman), with stigmata absent or modified, containing 
one species, Ph. minibile (fig. 19, C), the only Compound Ascidian 
known from a depth of 1000 fathoms ; Polyclinum (Savigny), with 
a smooth- walled stomach ; Aplidiim (Savigny), with the stomach 
wall longitudinally folded ; and Ainaroudum (Milne-Edwards), in 
which the ascidiozooid has a long post-abdomen and a large atrial 
languet. 

Family VI. — Botryllid®. Ascidiozooids having the intestine 
and reproductive organs alongside the branchial sac. Dorsal lamina 
present ; internal longitudinal bars present in branchial sac. The 
chief genera ar z— Botryllus (Gaertn, and Pall.), with simple stellate 
systems (fig. 19* D), and Botrylloides (Milne-Edwards), with 
elongated or ramified systems. 

Family VII. — Polystyelld®. Ascidiozooids not grouped in 

systems. Branchial and atrial apertures four-lobed. Branchial 
sac may be folded ; internal longitudinal bars present. The chief 
genera are — Thylacium (Caras), with ascidiozooids projecting above 
general surface of colony ; Goodsiria (Cun- 
ningham), with ascidiozooids completely 
imbedded in investing mass; and Cborizo- 
cormus (Herdman), with ascidiozooids 
united in little groups which are connected 
by stolons. The last genus contains one , 
species, Gh. reticulatus, a transition form 
between the other Polystyelidse and the 
Styelinm amongst Simple Ascidians. 

The methods of reproduction by gemma- 
tion differ in their details in the various 
groups of Compound Ascidians ; hut in all 
cases the process is essentially a giving off 
from the parent body of groups of cells re- 
presenting the ectoderm, the mesoderm, 
and the endoderm, which develop into the 
corresponding layers of the bud. The first 
ascidiozooid of the colony produced by the 
tailed larva does not form sexual repro- 
ductive organs, but reproduces by gemma- 
tion so as to make a colony. Thus there 
is altematioix of generations in the life- 
history. In the most completely formed 
colonies (e.g., Botryllus ) the ascidiozooids 
are arranged in groups (systems or cceno- 
bii), and in each system are placed with 
their atrial apertures towards one another, 
and all communicating with a common 
cloacal cavity which opens to the exterior ; 
in the centre of the system (fig. 19 D). 

Sub-order 3* — Ascidise Salpiforrnes, 

Free-swimming pelagic colonies having Ascidiae 

the form of a hollow cylinder closed at one Sctlpi- 

end. The ascidiozooids. forming the colony Fra . 2 0 .-Pyrosoma, dcga.ns/ 0 ?’ 1 ™ 8 - 
are imbedded in the common test in such a natural size. A. Side view 
manner that the branchial apertures open of entire colony. B. End 
on the outer surface and theatrial apertures foXfiml i° peB; e * te6mity * 
on the inneT surface next to the central V 8 ■ ■ 
cavity of the colony, The ascidiozooids are produced by gemmation 
from a rudimentary larva (the cyathozooid) developed sexually. 

XXIII. — 78 
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Tliis sub-orcler includes a single family, the Pyrosomume, con- 
taining one well-marked genus, Pyrosoma (Peron), with several 
species. They are found swimming near the surface of the sea, 
chiefly in tropical latitudes, and are brilliantly phosphorescent. 
A fully developed Pyrosoma colony may be from an inch or two to 
upwards of four feet in length. The shape of the colony is seen in 
fig. 20. It tapers slightly towards the closed end, which is rounded. 
The opening at the opposite end is reduced in size by the presence 
of a membranous prolongation of the common test (fig. 20, B). 
The branchial apertures of the ascidiozooids are placed upon short 
papilla; projecting from the general surface, and most of the ascidio- 
zooids have long conical processes of the test projecting outwards 
beyond their branchial apertures (figs. 20, 21, and 22). There is 
only a single layer of ascidiozooids in the Pyrosoma colony, as all 
the* fully developed ascidiozooids are placed with their antero- 
posterior axes at right angles to the surface and communicate by 
their atrial apertures with the central cavity of the colony (fig. 21). 



sm- • at \ L __ 

Fig. 21.— Part of a longitudinal section through wall of Pyrosoma, showing 
arrangement of ascidiozooids, magnified (partly after Savigny). at, atrial 
apertures ; hr, branchial apertures ; two, young ascidiozooid of a future colony 
produced by budding from cy, cyathozooid ; em, embryos in various stages ; 
t, test; ip, processes of test; brs, branchial sac; yas, young ascidiozooid. 

Their dorsal surfaces are turned towards the open end of the colony. 
The more important points in the structure of the ascidiozooid of 
Pyrosoma are shown 
in fig. 22. A circle of 
tentacles, of which 
one, placed ventrally 
(fig. 22, in), is larger 
than the rest, is 
found just inside the 
branchial aperture. 

From this point a 
wide cavity, with a 
few circularly-placed 
muscle bands run- 
ning round its walls, 
leads back to the 
large branchial sac, 
which occupies the 
greater part of the 
body. The stigmata 
are elongated trans- 
versely and crossed 
by internal longitu- 
dinal bars. The dor- 
sal lamina is repre- 
sented by a series of 
eight languets (l). 

The nerve ganglion 
(on which is placed 
a small pigmented e 
sense organ), the sub- 
neural gland, the dor- 
sal tubercle, the peri- 
pharyngeal bands, 
and the endostyle are 
placed in the usual- ,, , 
positions On each Fro. 22.— Mature ascidiozooid of Pyrosoma, from left 
£ ft V, n . e . side (partly after Keferstein). Lettering as before ; 
Side of the anterior cm, cellular mass, the seat of phosphorescence; 
end of the branchial ««•', posterior cellular mass ; gs, gemmiparous 
sac, close to the peri- s ^ oloi )l muscle band; ngl , - subneural gland; 

' pharyngeal hands, is Pm pigine,lt spot 011 ganglion ; ip > P rocess of test - 
a mass of rounded gland cells which are the source of the phosphores- 
cence, The alimentary canal is placed posteriorly to the branchial 
sac, and the anns opens into a large peribranchial (or atrial) cavity, 
of which only the median posterior part is shown (pbr) in fig. 22. 
The reproductive organs are developed in a diverticulum of the peri- 



branchial cavity, and consist of a lobed testis and a single ovum at 
a tinie. The development takes place in a part of the peribranchial Develop- 
cavity (fig. 21, evi). The segmentation is merohlastic, and an ment of 
elongated embryo is formed on the surface of a mass of yolk. The Pyro- 
embryo, after the formation of an alimentary cavity, a tubular soma. 
nervous system, and a pair of laterally placed atrial tubes, divides 
into an anterior and a posterior part. The anterior part then 
segments into four pieces, which afterwards develop into the first 
ascidiozooids of the colony, while the posterior part remains in a 
rudimentary condition, and was called by Huxley the “cyatho- 
zooid” ; it eventually atrophies. As the four ascidiozooids increase 
in size, they grow round the cyathozooid and soon encircle it (fig. 21, 
asc and cy). The cyathozooid absorbs the nourishing yolk upon 
which it lies, and distributes it to the ascidiozooids by means of a 
heart and system of vessels which have been meanwhile formed. 

"When the cyathozooid atrophies and is absorbed, its original atrial 
aperture remains and deepens to become the central cavity of the 
young colony, which now consists of four ascidiozooids placed in a 
ring, around where the cyathozooid was, and enveloped in a common 
test. The colony gradually increases by the formation of buds from 
these four original ascidiozooids. 

Phytogeny. 

The accompanying diagram shows graphically the probable Phylo- 
origin and course of evolution of the various groups of Tunicata, geny. 
anil therefore exhibits their relations to one another much more 
correctly thau any system of linear classification can do. The 
ancestral Proto- Tunicata are here regarded 1 as an offshoot from 
the Proto-Chordata — the common ancestors of the Tunicata {Uro- 
chorda), Amphioxus ( Gephalochorda ), and the Verte- 
brata. The ancestral Tunicata were probably free- 
swimming forms, not very unlike 
***. the existing Appendicular iidee, and 
are represented in the life -history 

^ 2 

of nearly all 
sections of the 
Tunicata by 
the tailed lar- 
val stage. The 
Larmcea are 1 
the first off- \ 
shoot from V 
the ancestral 
forms which * 
gave rise to 

the two lines of descendants, the Proto- Thaliacea and the Proto- 
Asddiacea. The Proto- Thaliacea then split into the ancestors of 
the existing Cyclomyaria and Hemimyaria. The Proto- Asddiacca 
gave up. their pelagic mode of life and became fixed. This ancestral 
process is repeated at the present day when the free-swimming larva 
of the Simple and Compound Ascidians becomes attached. The 
Proto- Asddiacca, after the change, are probably most nearly repre- 
sented by the existing genus Clavclina. They have given rise 
directly or indirectly to the various groups of Simple and Com- 
pound Ascidians and the Pyrosomidse. These groups form two 
lines, which appear to have diverged close to the position of the 
family Clavelinidse. The one line leads to the more typical 
Compound Ascidians, and includes the Polyclinidse, Distomidse, 
Didemnidse, Diplosomidse, Gcelocormidse, and finally the Ascidim 
Salpiformes. The second line gave rise to the Simple Ascidians, 
and to the Botryllidee, and Polystyelidse , which are, therefore, not 
closely allied to the other Compound Ascidians. The later Proto- 
Asddiacea were probably colonial forms, and gemmation was re- 
tained by the Clavelinidse and by the typical Compound Ascidians 
(Distomidse, &c. ). derived from them. The power of forming 
colonies by budding was lost, however, by the primitive Simple 
Ascidians, and must, therefore, have been regained independently 
by the ancestral forms of the Botryllidee and the Polystyelidm. 

If this is a correct interpretation of the course of evolution of the 
Tunicata, we arrive at the following important - conclusions. (1) 

The Tunicata, as a whole, form a degenerate branch of the Proto- 
Chordata ; (2) the Asddise Salpiformes ( Pyrosoma ) are much more 
closely related to the typical Compound Ascidians than to the other 
pelagic Tunicata, viz., the Larmcea and the Thaliacea ; and (3) the 
Asddise Composite form a polyphyletic group, the sections of 
which have arisen at several distinct points from the ancestral 
Simple Ascidians. 

Ai6Hopmjp^.-( 7 ) Cuvier, “Mem. s, lea Ascidies," &c., in Ik cl Mus„ vol. 
fl- lgl „ 6 1 Savigny, Mmoires sur les Animaux sans Verthbres, pt. 

u. fasc. i. ,^ris, 1816 ; (j) Lamarck, Hist. Nat, d. Anim. sans Ver te.br es, 1st eel., 

Pan 1 s ’ l ?* 5 ’ 23 > C*) O- P- Muller, Zool. Panic a, vol. iv., 1806 ; (5) Milne-Ed- 
s-ies Ascidies Composes," &c., in Mm. Acad. Soi., Paris, 
vol. xvm., 1842 ; (6) Schmidt, Zur vergl. Physiol, d. wirbellos. Thieve, Bruns* 

1 By Dohm and others their point of origin is placed considerably further 
up on the stem of the Chordata, thus causing the Tunicata to he regarded as 
very degenerate Vertebmta (see ja). b 
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wicl, 1S45 , ( 7 ) Lowig and Kolliker, “ De 3a Compos , Ac , d Envel d Tun 
m Ann he Nut , &er 111 (Zool ), vol v , 1846 , (8) Huxley, Phil Tians , 1851 , 
( 9 ) KowaleWty, “Entvackel d emf Aseid ,” in Mem Si Pe.te.isb Acad Sc, 
ser vn , vol x,18Gb,(/o)J P van Beneden, “ Rech s 1’ Embry olog , Ac , 

(1 Asc Simp m Mem Acad Roy Bely , vol xx , 1S47, (//) Krohn. m Wieg 
mann and Muller’s Archiv, 1S52 , (is) Kupfler, Arch f nnlr Anat 1S09, 
IS72, (is) Giaid, “Etude d trav Embryolog d Tun, Sc,” m Arch Zool 
/'ajpei , vol 1 , 1ST 2, ( 14 ) Pol, “Etudes sur les Appendieulanes du Detioit de 
•Messme,” m Mem Soc Phys Hist Nat Geneve, vol xxi , (ij) Giard, “ Be 
cherches s 1 Asc Comp ," m Aich Zool Exper , vol 1 , 1872 , (yd) Von Drasehe, 
Die Synascidien de 1 Bucht von Rovigno, Vienna, 1SS3 , ( 77 ) Heidman, “ Report 
upon the Tunicata of the Challenger Expedition,” pt 1 m Zool Chall Exp , 
vol vi , 1882 , pt 11 m Zool Chall Exp , vol xiv , 1886 , pt m , not yet pub- 
lished , ( 18 ) Alder and Hancock, vnAnn, Mag Nat Hist , 1863, 1870 , (ig) Hellei, 


TUNING FORK, a small bar of cast tool steel with 
tolerably defined edges, bent mto a fork with two prongs 
A handle of the same metal extending from the bend of 
the fork serves as a sound-post to transmit the vibrations 
of the folk to any resonance board 01 body convenient for 
reinforcing the sound The fork is set m vibration by 
striking one of the prongs against any hard substance, by 
pressing the prongs together if the fork is a light one, 01 , 
if it is large, by diawmg a double bass bow acioss one of 
the prongs The laiger forks are sometimes made with a 
worm upon the handle m order that they may be screwed 
into a resonance box, tbe dimensions of which should agree 
with the pitch of the fork The ordinary use of a tuning 
fork is to serve as a pitch carrier or standard, for which it 
is particularly suited owing to the permanence with which 
it maintains the pitch to which it may be tuned It is 
flattened by heat and sharpened by cold about 1 vibration 
m 20,000 for eveiy degree Fahr , so that the exact pitch 
always depends upon the temperature A tuning fork is 
tuned by filing the ends of the piongs or between them 
near the ends to make it sharper, or by filing between 
them near 01 at the bend to make it flatter Less filing 
is required to flatten than to sharpen. It should be allowed 
to rest after tuning, on account of the disturbance of the 
molecular structure by the filing, and after a few days 
should be compared again with the pitch required, and 
corrected. The tuning fork is also of value in certain 
physical investigations, from the constancy of its rate of 
vibration In England it is generally tuned to O m the 
treble clef, because organ-builders start their tuning from 
that note , m France it is tuned to A m the treble clef, 
which is the note of the third open string of the violin 
The French diapason normal is tuned to A at 15° 0 ( — 59° 
Fahr ) and is fixed at 435 double vibiations m a second 
The inventor of the tuning fork was John Shore, royal 
trumpeter m 1711, sergeant trumpeter at the entry of 
George I. m 1714, and lutanist to the chapelioyal m 1715 
According to Chladni, whose analysis of the tuning fork lias heen 
generally accepted, it has two nodes oi points of least vibration at 
the bend, with a ventral or vibrating loop between, by which its 
vibrations are tiansnntted to the handle. That this is not the case 
has been shown by Mi "W F. Stanley. 1 The fundamental note 
appears to ho an octave below the note which the ear lecognizes as 
the pitch of the fork Helmholtz, Tyndall, and otheis accept the 
latter as the fundamental, and Helmholtz expressly says that each 
prong may be regarded as an elastic Tod fixed at one end 2 The fork 
is really a bent elastic rod vibrating at both ends, with a node at 
the bend, through which, and m the same way as with the budge 
of any stringed instrument, the vibi’ations aie conducted. As well 
as the second partial, the third and fourth aie m laige folks fre- 
quently distinguishable, but such partials above the octave are veiy 
weak In addition to the lower harmonic partials it is gen ei ally 
easy to piodnce with a blow a very high mhaimomc tinkle or 
ringing metallic note, that will continue to sound for some time 
without blending with the tiue note of the fork. The precise 
intei val varies, but is usually two octaves and between a flat fifth 
and a major sixth above the recognized pitch of the fork. With 
oidmaiy tuning folks this tinkling note is to be found amongst 
tbe highest treble notes of the pianoforte Theorists give other 
mhaiinonic proper tones m due ascending order , they axe derived 
fiom calculation on the assumption that they proceed as the squaies 
of the odd numbers, but are beyond practical verification owing to 


1 Natwe, vol xxvi. pp 166, 243, 

2 Sensations of Tone , Eng transl by A J Ellis, 2ded, 1886, p 70 


“ TJnterfaucli u cl Tunic d Aduat Meeres,” in DenLscht d l ALad TFiss , 
1S75 77 , (so) Lacaze-Dutluers, “Asc Simp d Cotes d 1 Manehe,” m Aich 
Zool Exper, 1S74, 3877 , ( 21 ) Transtedt, m Vidensl Medd Natuih For, Copen- 
hagen, 1881-84, ( 22 ) Herdman, “Notes on British Tumtata, k," 111 Jmirn 
Lmn Soc , Zool , vol xv , 1880 , ( 23 ) Ussoff, in Proc Imp Soc Nat Hist , 
Moscow, vol \viu, 1876, ( ' 24 ) Julin, “Rech s l’Org d Asc Siiup,” m 
Arch d Biol , vol n , 1881, ( 25 ) Brooks, “Development of Salpa,” in Bull 
Mus Comp Zool , Harvard, vol 111 p 291, ( 26 ) Salensky, Ztschr f vnss Zool, 
1877, ( 27 ) Barr 01 s, Journ d VAnat et Phys, vol xxi,lSS5, ( 28 ) Uljamn, 
Fauna, Ac , d Golfes von Neapel, vol x , 1S84 , ( 29 ) Moseley, “ On Deep Sea 
Ascid m Tians Linn. Soc , sei 11 , vol 1 , 1876 , ( 30 ) E van Beneden and 
Julm, “Moiph d Tnmciers,” 111 Arch d Biol , vol vi , 1SS6 , ( 31 ) I.ankestei, 
Degeneration (Nature series), London, 1880 , ( 32 ) Dolirn, “Stud z TTrgesch 
d Wirbelth in Mitih Zool Stat Neapel (W A HE) 


3 “On tbe History of Musical Pitch,” m Journ Soc of Arts, 6th 
March and 2d April 1880 , see also 7th January 1881 

4 “On Musical Scales,” ibid , 27th March and 30th October 1885. 


their extieme position in the scale of musical sounds and the vana- 
tion of power m diffexent eais to distinguish them 

The tuning folk was used by Scheiblei (1777 1837) as the easiest 
means foi eonectly determining tbe pitch numbers of vibiations 
To make a Scheibler tonometer, take a fork m which the octave 
can he easily heard and mteicalate as many folks as, giving count- 
able heats with each othei, will fill up the octave The addition 
of the whole numbei of beats and then fi actions mtlie octave will 
be the vibiating number, in double vibiations pei second, of the 
lower folk In oidei to measure the fractions of vibiations aceu- 
lately folks should he chosen that aie audible for 40, 01 at least 
20 seconds For instance, 60 beats counted m 20 seconds would 
be 3 a second, and 65 in the same time 3 25 The folks should 
remain forthiee months after filing before then diffeiences aie finally 
deteimmed, and the whole examination should be conducted 111 a 
known, uniform tempeiatiue Scheiblei considei ed fom beats a 
second between two folks a good number foi counting , but Mr A 
J Ellis, who has used Scheibler’s invention as a basis foi ail exhaust- 
ive histoncal statement of musical pitch 8 and as the novel and 
exact means for determining the non-harmonic musical scales of 
vanous nations, especially Eastern nations, 4 consideis tlnee beats a 
second the best counting numbei This would increase the numbei 
of mteimediate folks 

Attempts have been made to use tuning forks instead of stungs 
for key-boaid instiuments, the object being to obtain peimanence 
of tuning with the soft, unexciting quality of tone furnished by the 
folk The inventions of Clagget, London, 1788, of Riffelseu (the 
melodikon), Copenhagen, 1803, and of Schuster (the adiaplionou), 

Vienna, 1819, were of this nature The latest adaptation of a key- 
board to tuning forks has been effected by Mi Machell of Glasgow , 
it was shown at the Inventions Exhibition, South Kensington, 

London, 1885 

TUNIS, Regency or, formeily one of the Barbary states Plate V 
of north Africa, hut since 1881 a dependency of France, 
whose resident-general exercises all leal authority m the 
nominal dominions of the bey Is bounded on the west by 
Algeria, on the noith by the western basin of the Mediter- 
lanean, on the east from Cape Bon to the Gulf of Gabes 
(Kdbis) by the eastern basm of the same sea, and on the 
south-east by the province of Tupoli On the south the 
boundary is the Sahaia and the frontier line is indefinite 
The greatest breadth from east to west is about 150 miles, 
the length from north to south about 300 miles The 
population does not exceed a million and a half 

Physual Features — Turns is formed by the prolongation 
towards the east of the two great mountain chains of 
Algeria (q v ), and closely resembles that country m its 
physical featuies, products, and climate , see Africa, vol 
1 p. 265 The northern Algerian chain (the Little Atlas) 
is prolonged through Tunis to RAs Slcli All al-Makld, the 
highest summits never attaining an altitude of 4000 feet. 

It forms a picturesque, fertile, and well-watered region, 
with extensive cork woods m its western parts, and sepa- 
rated from the southern mountains by the valley (the ancient 
Zeugitana) of the Mejerda (the ancient Bagradas), the most 
important river of north Africa, which after a tortuous 
course of nearly 300 miles falls into the Gulf of Tunis at 
Porto Farina The basm of the Mejerda, which is now tra- 
versed by the railway from Algiers to Tunis, is very feitile, 
and many important ruins testify to its prosperity m Roman 
times. The rich lacustrine deposits in the DAkhila, or plain 
of Bulla Regia, show that it was only in relatively recent 
times that its upper waters found a passage to the sea bv 
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cutting a deep gorge through the cietaceous hairier that 
shuts in this upland plain upon the east The southern 
wall o! the Mejerda valley and of the Gulf of Tunis is 
formed hy a branch of the southern Algerian chain, con- 
nected with Jebel Aurds (Mount Aures) by the plateau of 
Tebessa (The vest e) and running north-east to Cape Bon 
Its highest summits (Zilk and Zagliwhn) nse above 5000 
feet Another branch of the southern chain runs from the 
Sahara side of Mount Aures south-east towards the head 
of the Lesser Syrtis or Gulf of Gabes. Between these two 
branches lies a mountainous plateau, whose waters descend 
eastward but do not reach the sea. Arrested by a line of 
hills running parallel to the coast, they form a chain of 
lakes and marshes, which for the most part diy up in 
summer. It is to this region of inland drainage (the 
ancient Byzacene) that the plain of Kairwan belongs 
Its southern part from Sbeitla (Sobaitala) to the Syrtis is 
relatively sterile, and even in antiquity appears to have 
formed an exception to the general fertility of the country, 
which was one of the granaries of Home The upland 
district from Tebessa southward sinks into the desert by 
a step-like series of great plateaus, separated by rugged 
walls of variegated mails, sands, and alluvium, torn into 
fantastic shapes, and scoied with deep ravmes by streams 
which at some remote period of copious rainfall poured 
down into the Sahara Farther east the plateaus disappear 
and the mountains rise like a rampart from the Sibakk 
(sing Seblha\ or Saharian marshes and salt-flats. The 
depression to which the Sibdkh belong terminates to the 
east m the Shott (Shatt) al-Jerid, which is separated from 
the Lesser Syrtis only by a nanow isthmus , see Sahara, 
vol xxi. p 151 Even the Sahara of Tunis abounds in 
fertile oases 

Climate — The mean annual temperatiue at Susa is 75° Fahi , 
the mean of the winter or rainy season 60° and of the hot season 
97° At Tunis the temperature raiely exceeds 90°, except with a 
wind fioni the Sahara The prevailing winds fiom May to Sep- 
tember aie east and north-east and dmxng the rest of the year noi th- 
reat and east A lamy season of about two months usually begins 
in Januaiy , the spring season of veidure is over in May , summei 
ends in Octobei with the first rams Violent winds aie common 
at both equinoxes 

Flora and Fauna — Both are generally the same as those of 
Algeria \q v ) The lion and panthei are almost extinct, but the 
sportsman finds m abundance the wild boai, paitiidge, Caithage 
fowl, quail, and snipe The Afucan moufflon still exists m the 
southern mountains Herds of buffaloes are found m the district 
of Mater The stag occurs m the eastern districts The camel, 
now so important, was hardly known here before the Roman 
sovereignty Red mullet, tunny, and other fish abound around 
the coast , and fishing stations aie numeious The town of Bizeita 
and the Kerkenna Islands are mainly dependent on their fisheues 
The com! and sponge fisheries, of which, Stax and the island of Jerba 
(Djerba) are centres, aie also considerable Of noxious creatures 
may be named the scorpion, much more formidable than that of 
Algiers, a venomous tree snake (Fchis carmata), m the sandy lands 
between Kafsa and Sfax, and a species of python called taguerga, 
which infests some parts of the southern mountains 

Ooxk and “zen” trees covei about 360,000 acres towaids the 
Algerian frontier, and the pme and deciduous oak almost as laige 
an area south of the Mejercla , but the countiy is much less wooded 
than m antiquity The nebness of the grain crops is still remark- 
able, m spite of imperfect cultivation Olives and many excellent 
fiuits aie largely produced, and vineyards have been much extended 
since the Fiench occupation Esparto grass abounds in the uplands 
The oases of the Jeiid axe devoted to the date palm andpioduce the 
best dates known m the Eiuopean maiket 

Minerals — The mmeial wealth of Tunis, like that of Algeria, 
is considerable, but it has been imperfectly explored. The iron 
mines of the northern mountains and the aigentiferous lead mines 
of Al-Resas near Tunis were worked m antiquity, as were also the 
maible quames of Simittu (Chemtou), on the upper Mejerda, which 
aie now m the hands of a Belgian company. The thermal springs 
of Hainra&m al-Anf on the Bay of Tunis are supposed to have heal- 
ing virtues , they are now connected with the capital by rail 

Inhabitants — The industrious Berbeis (Kabyles), the oldest stock 
m the country, are less sharply marked off from the Arabs than in 
Algeria, but are distinguishable by their lighter complexion and 
often fan* hair. They form a large part of the population in. the 


noithem and eastern mountains, and m the island of Jeiba 
(Jirba) They are organized in tubes with purely democratic self- 
government, and laws of then own, which are not those of the 
Koian The pastoral Aiab nomads aie descended fiom the second 
Arab invasion, which began m the 11th century (see below) They 
have little agricultuie and are still as indolent and umuly as then 
aneestois The Aiabs of the towns are usually known as Moois , 
among them the Spanish Moors, descendants of the Andalusian 
lefugees, foim an exclusive and aristociatic class The pure Tmks 
and the Kuluglis (sons of Turkish fathers by Moorish women or 
slave girls) are no longer numeions Of Europeans there aie some 
10,000 Italians, 8000 Maltese, and 4000 French (exclusive of the 
aimy) The Jews numbei some 50,000, of whom perhaps half aie m 
the capital The trade of the countiy is laigely in then hands. 

Towns — For the capital Turns, see below Of the coast towns 
Sfax and Susa have sepaiate notices , Bizerta (Benzeit), the ancient 
Hippo Zarytus, is the chief place on the noith coast, with 5000 in- 
habitants It stands on a canal connecting the sea with a lake 
which might easily he converted into a magnificent land-locked 
haibom On the east coast are Hammamet (Hamamat), with 3700 
inhabitants, Mona&tir, with 5600 inhabitants and a tiacle m eeieals 
and oils , Mahdiya (Mehedia), with 6300 inhabitants, the fallen 
city of the Fatimites, which since the Fieneh occupation has begun 
to use again, and has a new harbour , and Gabes (Kabis) on the 
Syrtis, a gioup of small villages, with an aggiegate population of 
14,000, the poit of the shott country and a depot ot the espaito 
tiade Of the inland towns the holy city of Kairwan (g v ) is the 
most remaikable Its fine mosques are now open to vi&iteis 
Sbeitla (Lat Sufetula), m the mountains south-west of Kairwan, 
is lemaikable foi its magnificent Roman lemams, the triumphal 
aich of Constantine, and the three temples which form the hi or on 
The puncipal towns of the Mejerda basin aie Bedja (Baja), the 
ancient Vaga, an important corn market, and higher up, neai the 
bolder, the fortress of Kef (Sicca Venena), with 4000 inhabitants, 
boldly perched on the steep slope of a volcanic mountain. 

Commence — The total impoits of the regency m 1885 weie valued 
at £1,098,047, of which about 27 pei cent were British goods, chiefly 
cotton fabucs In 1884 the impoits were valued at £1,157,182 
The most important expoit is olive oil, and aftci it come wheat, 
espaito glass, bailey, sponges The value of the total exports in 
1884 was £745,554, and in 1885 £882,946 In 1885 1,035 vessels 
(71,133 tons) entered the poit of Goletta, and the entues at other 
poits were 3033 (55,050 tons) 

History — The history of Tunis begins foi us with the establish- 
ment of the Phoenician colonies , see vol. xvm p 806, Phoenicia 
and Carthage The Punic settleis Semitized the coast, but left 
the Beibers of the intend almost untouched. The Romans entered 
into the heritage of the Caithagimans and of the vassal kings of 
FTumidia, and Punic speech and civilization gave way to Latin, a 
change which from the time of Ceesar was helped on by Italian 
colonization Rich m com, m lieids, and in latei times also in 
oil, and possessing valuable fisheues, mines, and quames, the 
piovmce of Afnca, of which Tunis was the most important part, 
attained under the empire a prosperity to which Roman lemams in 
all parts of the countiy still bear witness. Caithage was the second 
city of the Latin pait of the empire, “after Rome the busiest and 
peihaps the most corrupt city of the West, and the chief centie of 
Latin cultme and letteis ” In the early lustoiy of Latm Christ- 
ianity Africa holds a more important place than Italy It was 
here that Christian Latin literature took its rise, and to this pi ovmce 
belong the names of Tertullian and Cyprian, of Arnobms and 
Laetantms, above all of Augustine. Lost to Rome by the invasion 
of the Yandals, who took Carthage m 439, the piovmce was re- 
coveied by Belisanus a century latex (533-4), and leraained Roman 
till the Aiab invasion, for which see vol xvi. p 567 The con- 
quel or 'Okba founded the city of Kairwdn (a 670), which was the 
residence of the governors of Afnca under the Omayyads and tlieie- 
after the capital of the Aghlabite princes, the conquerors of Sicily, 
who ruled m merely nominal dependence on the 'Abbdsids (see vol 
xvi p 579) 

The Latin element in Africa and the Christian faith disappeai ed 
in a single geneiation , the Berbeis of the mountains, who had 
nevei been Latinized and never xeally Chnstianized, accepted Islam 
without difficulty, but showed their stubborn nationality, not only 
m the character of then Mohammedanism, which has always been 
mixed up with the woiship of living as well as dead saints (mara- 
bouts) and other peculiarities, but also m political movements 
The empire of the Fdtimites (see vol xvi. p 587) rested on Berber 
support, and from that time forth till the advent of the Tuilcs the 
dynasties of north Africa were really native, even when they claimed 
descent from some illustrious Arab stock. When the seat of the 
Fdtimite empire was lemoved to Egypt, the Zlrites, a house of the 
Sanhaj a Beibers, ruled as then lieutenants at Mahdiya, and about 
1050 Mobzz the Zirite, in connexion with a religious movement 
against the Shi'ites, transferred his very nominal allegiance to the 
Abbasid caliphs The Fatimites m revenge let loose upon Afnca 
a vast horde of Bedoums from "Upper Egypt (B. Hildl and Solaim), 
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tlie ancestors of the modem nomads of Baibary All Africa was 
ravaged by the invaders., who, though nnable to found an empne 01 
overthiow the settled government in the towns, forced the agneul- 
tuial Beiheis into the mountains, and, 1 etaming fi om generation 
to gen eiation their lawless and piedatory hahits, have ever since 
made oidei and piospenty almost impossible m the open paits of 
the country The Zhite dynasty was finally extinguished by 
Roger I of Sicily, who took Mahdfya m 1148 and estahhshed his 
anthonty ovei all the Tunisian coast Even Moslem historians 
speak favouiably of the 1ST 01 man rule m Afuca , hut it was brought 
to an eaily end by the Almohade caliph 'Abd al-Mu’mm, who took 
Mahdfya in 1160 ^ The Almohade empire soon began to decay, and 
m 1336 Abu Zakarrya, punce of Tunis, was able to pi oelaim himself 
independent and found a dynasty, which subsisted till the advent 
of the Tuiks ^ The Hafsites (so called from Abu Hafs, the ancestor 
of Abu Zakarfya, a Berbei chieftain who had been one of the intimate 
disciples of the Almohade mahdi) assumed the title of Punce of the 
Faithful, a dignity which was acknowledged even at Mecca, when 
m the days of Mostansir, the second Hafsite, the fall of Baghdad left 
Islam without a titular head In its best days the empire of the 
Hafsites extended from Tlemcen to Ti lpoli and they received homage 
fiom the Mermids of Fez ; they held their own against repeated 
Fiankish invasions, of which the most notable weie that which cost 
St Louis of Fiance his life (1270) and that of the duke of Bouihon 
(1390), when English tioops took pait m the unsuccessful siege of 
Mahdfya They adorned Tunis with mosques, schools, and other 
institutions, favoured letters, and m geneial appear to have iisen 
above the usual level of Moslem sovereigns. But their rule was 
troubled by continual wars and insun ections ; the suppoit of the 
Bedouin Arabs was impeifectly secured by pensions, which formed 
a heavy huiden on the finances of the state and m latei times the 
dynasty was weakened by family dissensions Leo Afneanus, 
writing early m the 16th century, gives a favoui able picture of the 
“ great city ” of Tunis, which had a flourishing manufacture of fine 
cloth, a prosperous colony of Christian tiadeis, and, including the 
subuibs, nine or ten thousand hearths , but he speaks also of the 
decay of once fiounshing provincial towns, and especially of agn- 
cultuie, the gieater part of the open countiy lying waste foi fear 
of the Arab maiaudeis Taxation was heavy, and the levenue veiy 
considerable • Don John of Austna m a report to Philip II states 
that the land revenue alone under the last Hafsite was 375,935 
ducats, but of this a great part went in pensions to the Arabs 

The conquest of Algiers by the Tniks gave a dangerous 
neighbour to Tunis, and after the death of Mohammed the 
Hafsite m 1525 a disputed succession supplied Khan al-Dfin 
Barharossa with a pretext for occupying the city m the name of 
the sultan of Constantinople Al-Hasan, the son of Mohammed, 
sought help from the emperoi, and was restored m 1535 as a 
Spanish vassal, by a force which Charles T commanded in person, 
whilo Andrea Dona was admiral of the fleet. But the conquest 
was far from complete, and was never consolidated. The Spaniards 
remained at Goletta and made it a stiong foitiess, hut the in- 
terior was a piey to anaicky and civil war, until m 1570 'Alf 
Pasha of Algiers utterly defeated Hamid, the son and successoi of 
Hasan, and occupied Tunis In 1573 the Turks again retieated 
on the approach of Don John, who had dreams of making himself 
king of Tunis , but this success was not followed up, and in the 
next year Sultan Selira II sent a stiong expedition, which drove 
the Spaniards from Tunis and Goletta, and reduced the countiy to 
a Tm lash piovmce The civil administration was now placed 
under a pasha , but m a few years a military revolution transferred 
the supreme power to a day elected by the janissaries, who formed 
the army of occupation. The government of the deys lasted till 
1705, but was soon narrowed or oveishadowed by the authonty of 
the beys, whose proper function was to manage the tubes and 
collect tribute From 1631 to 1702 the office of bey was hereditary 
m the descendants of Mur fid, a Coisican renegade, and then livaliy 
with the deys and internal dissensions kept the countiy in con- 
stant disorder, Ibrahim, the last of the deys (1702-1705), 
destroyed the house of Murfid and absorbed the beyship m his own 
office ; but, when he fell m battle with the Algerians, Hosam b 
'Ali, tho son of a Greek renegade, was proclaimed sovereign by the 
tioops under the title of “bey,” and, being a pimoe of energy and 
ability, was able to establish the hereditary sovereignty, which 
has lasted without change of dynasty to the present tune. 

Frequent wars with Algieis, which need not detain us, form the 
chief incidents in the internal history of Tunis under the beys. 
Under deys and beys alike Tunis was essentially a pirate state 
Occasional acts of chastisement, of which the bombardment of 
Porto Farma by Blake in 1655 was the most notable, and repeated 
tieaties, extorted by European powers, checked from time to time, 
but never put an end to, the habitual piracies, on which indeed the 
public revenue of Tunis was mainly dependent. The powers were 

1 In the 13th and 14th centuries the Hafsites also paid tribute to 
Sicily for the freedom of the sea and the right to import Sicilian com, 
— a clear proof of the decline of Tunisian agriculture 


genei ally less concerned for the captives than foi the acquisition 
of tiadmg pnvileges, and the beys took advantage of the com- 
mei eial rivalry of England and Fiance to play off the one pover 
against the other The release of all Chustian slaves was not 
effected till after the bombaidment of Algieis , and the definite 
abandonment of piracy may be dated fiom the presentation to the 
bey m 1819 of a collective note of the poweis assembled at Aix-la- 
Chapelle The Government had not elasticity enough to adapt 
itself to so profound a change m its ancient traditions , tlie finances 
became moie and more hopelessly embanassed, m spite of ruinous 
taxation , and attempts at Euiopean innovations m the couit and 
aimy made matteis only woise, so long as no attempt was made to 
impiove the internal condition of the country In the third 
quarter of the 19th centuiy not more than a tenth pait of the 
feitile land was under cultivation, and the yearly chaige on the 
public debt exceeded the whole annual levenue In these circum- 
stances only the nvahy of the Eniopean powers that had mteiests 
m Tunis piotiacted from yeai to year the inevitable i evolution 
The French had long legaidedthe dominions of the bey as then 
natural inheritance, and m 1881, having got a grievance against 
the bey m a commercial transaction of the Fiench African Society, 
with the execution of wlncli he had interfered (the affan of tlie 
Enfida estate), a French foice ciossed the Algerian frontiei nndei 
pretext of chastising the independent Kioumir or Khoman tribes 
m the north-east of the regency, and, quickly cliojrpmg the mask, 
advanced on the capital and compelled the bey to accept the Fiench 
piotectoiale The aetual conquest of the countiy was not effected 
without a serious stiuggle with Moslem fanaticism , but all Tunis 
was bi ought completely under French jurisdiction and administra- 
tion, supported by militaiy posts at every important point The 
power of the bey is null and his dignity merely nominal, — a fact 
acknowledged by Great Britain by the surrender m 1883 of Hei 
Majesty’s consular jurisdiction in the regency 
Literatvi « — Of Arabic sources accessible ra translations the geographical 
worts of Ta'Itubi ( Descriptio al Magiibi, by De Goeje, Leyden, 1SG0), Al-Bakii 
(Descr de VAfngue septenh , by De blane. Pans, 185&, Arabic text, ibid , 1857), 
and Ediibl ( Descr de I'Afriqne, Ac , by Dozy and De Goeie, Leyden, 1866) belong 
to the 10th, 11th, and 12th centuries respectively , the history of Ibn Khaldun 

g fis£ das Beibeies, by De Slane, 4 vols , Algieis, 1862 50) includes the earlier 
afsites, that of Al-Kanaivanf (J?isf de VAfnque, by Pemssier and Remusat, 
Pans, 1845, m Expl Sclent de VAlgeo le, vol vu , Arabic text, Tunis, 128S ah) 
deals especially with Tunis, and goes down to 1681 The geography of Turns 
is treated by E Pellissier (Explor Sclent de l' Algeria, vol xvr , Pans, 1853), 
G Tissot (Giog Compares de la Province Romanic d’Afnque, vol x , Pans, 1884), 
and Piesse (Itmcnnre de V Maine , &c , new ed , Pans, 1887), and m Murray's 
Handbook, by Sir B Flayfau (1887), who has also published Travels in the Foot- 
steps ofpruee m Alg and Tunis (London, 1887) A French sui vey is m pi ogress, 
and some of the maps are published For the modern history, see Kousseau, 
Annales Tunvnennes (Algiers, 1864), and Broadley, Tunis Past and Present 
(Edinburgh, 1882) , for the aichseology, Davis, Carthage and her Remains (Lon- 
don, I860), Gudriu, Voyage Archiologique (1862), and D’Hensson, Mission Ar ohiol 
en Tumsie (Pans, 1881) The excellent description of Africa by Leo Afneanus 
is in Bamusio and Purchas Shaw’s Travels (1788) may still be consulted. Of 
other books of travels Maltzan’s Rexse (Leipsic, 1870) deserves mention 

TUNIS, capital of the regency of the same name, in 
36° 50' N. lat. and 10° 12' E. long., is situated on an 
isthmus between two salt lakes, a marshy sebkha to the 
south-west and the shallow Boheiia to the north-east. 
The latter is twelve miles in circumference, and on the 
side opposite Tunis is connected with the Bay of Tunis at 
the port of Goletta (Halk al-Wad) by a short canal. The 
old town, of which the walls have in great part disap- 
peared, lies between two suburbs, the Bibfit al-Soweika on 
the north and the Bibfit Bab al-Jezira on the south These 
suburbs were surrounded by a wall in the beginning of the 
19th century Between the old town and the Marine Gate 
on the Boheira a European quarter, containing the palace 
of the resident, public offices, the provisional cathedral, and 
huge blocks of new houses in the French style, has sprung 
up. At the extreme west of the old town is the citadel, 
now used as barracks, whose lofty circuit includes the 
mosque built by Abb Zakarfyfi the Hafsite m 1232. To 
the same century belongs the great mosque of the Olive 
Tree (Jfimf al-Zeithna) in the centre of the town, with its 
many domes and spacious cloister, which possesses a library 
and serves as a college for some 450 students of Moslem 
learning. To the north near the walla of the old town rises 
the dome of the mosque named after Sldl Mahrez, a re- 
nowned saint of the 5th century of the Flight, whose 
tomb gives it a right of sanctuary for debtors. There are 
many other mosques and chapels, but all are closed against 
Christians. The palace of the bey, between the citadel and 
the mosque of the Olive Tree, is partly in bad French taste, 
but contains some rooms of the 18th century with admir- 
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able Moorish decoration in the delicate stucco arabesque 
work for which Tunis was formerly famous The chief 
attraction of the old town lies m its bazaars, which retain 
their Onental character unimpaired Water is supplied 
to numerous fountains by an ancient aqueduct from J ebel 
Zaghwin, lepaired at a cost of half a million sterling by the 
late Bey Mohammed al-Sadik The principal educational 
establishments besides that of the great mosque aie the 
SAdiklya college, founded m 1875 for gratuitous instruction 
m Arabic and Euiopean subjects, the college of St Charles, 
conducted by pne&ts and open to Christians and Moslems 
alike, and the nonnal school, founded m 1884 by the bey to 
tram teachers in the French language and European ideas 
The population of Tunis is about 125,000, of whom one- 
fifth are Jews and one-fifth Europeans, chiefly Maltese and 
Italians 

The environs of Turns aie admirable from the beautiful views 
they pie&ent , the finest prospects are from the hill on the south- 
east, which is crowned by a French fort, and fiom the Belveder on 
the north of the tow n (Jehel al-Tuba), on which stands a very ancient 
fortress Half-an-hour’s drive west of the town is the decaying 
palace called the Bardo, a little town in itself, remaikable for the 
l * hon com t " and some apaitments m the Moorish style The poit of 
Goletta, with 4000 inhabitants, is connected with Tunis by aiailway 
10 miles long The older or southern part of the town next the 
canal has a fortress, now used as ban auks, built by the Tuiks on 
the site of the Spanish fortiess destroyed m 1574 The rums of 
Caithage he a few miles noith of Goletta The chief manufaetmes 
of Tunis are still textiles, as m the time of Leo Afncanus The 
manufaetuie of silk dates fiom the settlement of Moorish refugees 
horn Spam about 1600 There are also tanneries, a tobacco factory, 
and some ininoi industries The annual exports of grain, oil, stuffs, 
hides, and essences are valued at £720,000, and the impoits, chiefly 
of cotton goods, at £560,000 There are two French steameis 
weekly between Marseilles and Goletta, and the* coast towns aie 
served and connected with Malta both by Fieneh and Italian 
packets 

Hislot i/ — Tunis was a Carthaginian city and is repeatedly men- 
tioned m the history of the Punic warn Stiabo speaks of its hot 
baths and quames Under the Arabs it lose to impoitanee, be- 
came the usual port for those going from Kairwan to Spam, and 
was one of the lesidences of the Aghlabites In the 10th centuij* 
it suffered severely, and was lepeatedly pillaged in the wais of the 
Fatunites with Abu Yazid and the Zenata Berbers For its latei 
fortunes see above m the histoiy of the countiy, of which since the 
accession of the Hafsites it has been the capital 

TUNNELLING The process o-f making a more or 
less horizontal underground passage, or tunnel, without 
removing the top soil is known as tunnelling In former 
times any long tube-like passage, however constructed, was 
called a tunnel At the present day the word is sometimes 
popularly applied to an underground passage constructed 
by trenching down from the surface to build the arching 
and then refilling with the top soil , but a passage so con- 
structed, although indistinguishable from a tunnel when 
completed, is more correctly termed a “covered way,” and 
the operations “cutting and covering,” instead of tunnel- 
ling Making a small tunnel, afterwards to be converted 
into a larger one, is called “ driving a heading,” and m 
mining operations small tunnels are termed “galleries,” 
“ driftways,” and “ adits.” If the underground passage is 
vertical it is a shaft , if the shaft is commenced at the 
surface the operations are known as “sinking,” and it 
is called a “ rising ” if worked upwaids from a previously 
constructed heading or gallery 

Tunnelling has been effected by natural forces to a 
far greater extent than by man. In limestone districts 
innumerable swallow-holes, oi shafts, have been sunk by the 
ram water following joints and dissolving the rock, and 
from the bottom of these shafts tunnels have been excavated 
to the sides of hills m a manner strictly analogous to the 
ordinary method of executing a tunnel by sinking shafts 
at intervals and driving headings therefrom. Many rivers 
find thus a course underground. In Asia Minor one of the 
rivers on the route of the Mersxna Railway extension pierces I 
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a hill by means of a natural tunnel, whilst a little south at 
Seleucia another river flows through a tunnel, 20 feet wide 
and 23 feet high, cut 1600 years ago through lock so 
hard that the chisel marks are still discernible The 
Mammoth cave of Kentucky and the Peak caves of 
Dei by shire are examples of natural tunnelling Mineral 
springs bring up vast quantities of matter m solution It 
has been estimated that the Old Well Spnng at Bath has 
discharged since the commencement of the 19th century 
solids equivalent to the excavation of a 6 feet by 3 feet 
heading 7 miles long , and yet the water is perfectly cleai 
and the daily flow is only the 150th part of that pumped 
out of the great railway tunnel under the Severn Tunnel- 
ling is also earned on to an enormous extent by the action 
of the sea Where the Atlantic rollers break on the west 
coast of Ireland, on the seaboard of the western Highlands 
of Scotland, and elsewhere, numbeiless caves and tunnels 
have been formed m the cliffs, beside which artificial 
tunnelling operations appear insignificant The most 
gigantic subaqueous demolition hitherto earned out by man 
was the blowing up in 1885 of Flood Rock, a mass about 
9 acres m extent, neai Long Island Sound, New York 
To effect th is gigantic work by a single instantaneous blast 
a shaft was sunk 64 feet below sea level, from the bottom 
of which four miles of tunnels or galleries weie driven so 
as to completely honeycomb the rock The roof rock 
ranged from 10 feet to 24 feet m thickness, and was 
supported by 467 pillars 15 feet square, 13,286 holes, 
averaging 9 feet m length and 3 inches in diameter, weie 
drilled m the pillars and roof. About 80,000 cubic yards 
of rock were excavated m the galleries and 275,000 re- 
mained to be blasted away. The holes were charged with 
110 tons of “ raekaiock,” a more powerful explosive than 
gunpowder, which was fired by electricity, when the sea was 
lifted 100 feet over the whole area of the lock Wheio 
natural forces effect analogous results, the holes aie boied 
and the headings duven by the chemical and mechanical 
action of the lam and sea, and the explosive foice is ob- 
tained by the expansive action of air locked up m the 
fissuies of the rock and compressed to many tons per squaie 
foot by impact from the waves Artificial bieakwateis 
have often been thus tunnelled into by the sea, the com- 
piessed air blowing out the blocks and the waves caiiymg 
away the debris 

With so many examples of natural caves and tunnels m 
existence it is not to be wondered at that tunnelling was 
one of the eailiest works undertaken by man, first for 
dwellings and tombs, then for quarrying and mining, and 
finally for water supply, drainage, and other requirements 
of civilization. A Theban king on ascending the throne 
began at once to drive the tunnel which was to form his 
final resting place, and persevered with the work until 
death. The tomb of Menptah at Thebes was driven at 
a slope for a distance of 350 feet into the hill, when a 
shaft was sunk and the tunnel projected a fuither length 
of about 300 feet, and enlarged into a chamber for the 
sarcophagus Tunnelling on a large scale was also carried 
on at the rock temples of Nubia and of India, and the 
architectural features of the entrances to some of these 
temples might be studied with advantage by the designers 
of modern tunnel fronts. Petrie has traced the method of 
underground quarrying followed by the Egyptians opposite 
the Pyramids Parallel galleries about 20 feet square 
were driven into the rock and cross galleries cut, so that a 
hall 300 to 400 feet wide was formed, with a roof supported 
by rows of pillars 20 feet square and 20 feet apart Blocks 
of stone were removed by the workmen cutting grooves all 
round them, and, where the stone was not required for use, 
but merely had to be removed to form a gallery, the 
grooves were wide enough for a man to stand up m 
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Where granite, diorite, and other hard stone had to be 
cut, the work was done by tube drills and by saws supplied 
with corundum, or other hard gritty material, and water, 
— the drills leaving a core of rock exactly like that of the 
modern diamond drill. As instances of ancient tunnels 
through soft ground and requiring masonry arching, re- 
ference may be made to the vaulted drain under the south- 
east palace of Nimrhd and to the brick arched tunnel, 12 
feet high and 15 feet wide, under the Euphrates. In 
Algeria, Switzerland, and wherever the Romans went, re- 
mains of tunnels for roads, drains, and water-supply are 
found. Pliny refers to the tunnel constructed for the 
drainage of Lake Fucino as the greatest public work of 
the time. It was by far the longest tunnel in the world, 
being more than 3§- miles in length, and was driven under 
Monte Salviano, which necessitated shafts no less than 400 
feet in depth. Forty shafts and a number of “ cuniculi M 
or inclined galleries were sunk, and the excavated material 
was drawn up in copper pails, of about ten gallons capacity, 
by windlasses. The tunnel was designed to be 10 feet high 
by 6 feet wide, but its actual cross section varied. It is 
stated that 30,000 labourers were occupied eleven years in 
its construction. With modem appliances such a tunnel 
could he driven from the two ends without intermediate 
shafts in eleven months. 

No practical advance was made on the tunnelling methods 
of the Romans until gunpowder came into use. Old en- 
gravings of mining operations early in the 17th century 
show that excavation was still accomplished by pickaxes 
or hammer and chisel, and that wood fires were lighted at 
the ends of the headings to split and soften the rock in 
advance (see fig. 1). Crude methods of ventilation by 



Fig. 1, — Method of mining, 1621. (From De Re Metallica, Basel, 1621.) 
shaking cloths in the headings and by placing inclined 
boards at the top of the shafts are also on record. In 
1766 a tunnel 9 feet wide, 12 feet high, and 2880 yards 
long was commenced on the Grand Trunk Canal, England, 
and completed eleven years later ; and this was followed 
by many others. On the introduction of railways tunnel- 
ling became one of the ordinary incidents of a contractor’s 
work; probably upwards of 4000 railway tunnels have 
been executed. 

Subaqueous Tunnelling . — In 1825 Brunei commenced dud in 
1843 completed the Thames tunnel, which was driven at points 
through liquid mud by the aid of a “shield” at a cost of about 
£1300 per lineal yard. It is now used by the East London Railway. 
In 1872 Chesborough began tunnelling under the Detroit river, 
between Canada and Michigan, TJ.S,, but the work was abandoned 
owing to continued irruptions of water after some 600 yards of 
headings had been driven. 
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The most important subaqueous work yet accomplished — the 
Severn tunnel, 4| miles in length — was commenced in 1873 and 
finished in 1886, Messrs Hawkshaw, Son, Hayter, and Richardson 
being the engineers and Mr T. A. Walker the contractor. The bed 
of the Severn is formed principally of marls, sandstones, and con- 
glomerates in nearly horizontal strata, overlying highly inclined 
coal measures, shales, and sandstones, which are also exposed in 
the bed of the river. The tunnel is made almost wholly in the 
Trias and Coal Measure formations, but fox a short distance at its 
eastern end it passes through gravel. The lowest part of the line is 
below the “Shoots,” where the depth is 60 feet at low water and 100 
feet at high water, and the thickness of Pennant sandstone over the 
brickwork of the tunnel is 45 feet. Under the Salmon Pool, a de- 
pression in the bed of the river on the English side, there is a cover 
of only 30 feet of Trias marl. Much water was met with through- 
out. In 1879 the works were ftooded for some months by a large 
land spring on the Welsh side of the river. The water which sup- 
plied the spring came from fissures in the carboniferous limestone, 
which was met with only at this place, and it is now conveyed by 
a side heading parallel to the tunnel to a shaft 29 feet in diameter, 
in which are fixed pumps of adequate power. On another occasion 
the works were flooded by water which burst through a hole in 
the river bed at the Salmon Pool. This hole, which was in the 
Trias marl and had an area of 16 feet by 10 feet, was subsequently 
filled with clay and the works were completed beneath it. The 
tunnel is for a double line of railway and is lined throughout with 
vitrified bricks set in Portland cement mortar. A heading was 
first driven entirely across the river to test the ground and sub- 
sequently another heading at a lower level. “ Breakups ” were 
made at intervals of two to five chains and the arching was carried 
on at each of these points. All parts of the excavation were 
timbered, and the greatest amount excavated in any one week was 
6000 cubic yards. Owing to the inrush of water it was frequently 
necessary to completely roof the timbering with felt or corrugated 
iron before the bricklayers could commence the arching. The total 
amount of water raised at all the pumping stations is about 
27,000,000 gallons in twenty- four hours; but the total pumping 
power provided is equal to 66,000,000 gallons in twenty -four hours. 
The ventilation is effected by a fan of the Guibal pattern, 40 feet 
in diameter and 12 feet wide, making forty-three revolutions and 
drawing 447, 000 cubic feet of air per minute from the tunn el through 
an 18-feet shaft at Sudbroolce (Monmouth). 

Another example of subaqueous tunnelling, second only in im- 
portance to the foregoing, is the Mersey tunnel, the length of whicli 
between the pumping shafts on each side of the river is 1 mile. 
From each shaft a drainage heading was driven through the red 
sandstone with a rising gradient towards the centre of the river. 
This heading was partly bored out by a Beaumont machine to a 
diameter of 7 feet 4 inches, and at a rate attaining occasionally 65 
lineal yards per week. All of the tunnel excavation, amounting 
to 820,000 cubic yards, was got out by hand labour, since heavy blast- 
ing would have shaken the rock. The minimum cover between the 
top of the arch and the bed of the river is 30 feet. Pumping 
machinery is provided for 27,000,000 gallons per day, which is 
more than double the usual quantity of water j and ample ventila- 
tion is secured by two 30 -feet diameter and two 40 -feet diameter 
Guibal fans. Messrs Brunlees and Fox were the engineers, and 
Messrs Waddell the contractors for the works, which were opened 
in 1886, about 6 years after the commencement of operations. 

Proposals for the construction of a tunnel about 30 miles in 
length to connect England and France have been brought forward 
periodically from the commencement of the 19tli century, but 
nothing was done until 1881, when preliminary works of some im- 
portance were commenced by Sir Edward Watlrin and the South- 
Eastern Railway Company. At the proposed point of crossing the 
deepest part of the channel is 210 feet, and, as the beds on. the 
English side and those on the French side, so far as relates to 
the grey chalk and chalk marl, are each 225 feet thick, it is assumed 
that those strata are continuous and that the tunnel would be 
driven through a water-tight material. Shafts have been sunk near 
Folkestone, and experimental headings have been driven 2000 yards 
under the sea, on the line of the tunnel. The heading, 7 feet in 
diameter, was cut by a Beaumont boring machine, having two arms 
with steel teeth, and driven by compressed air ; the usual rate of 
progress was 15 lineal yards per day. 

A partially constructed subaqueous tunnel now lies drowned under 
the Hudson river at Mew York. An attempt was made to drive 
a double tunnel through the mud and silt forming the river bed. 
In 1880, when about a hundred yards had been completed, the 
water burst in, and twenty men were drowned. Work was sub- 
sequently resumed on the following plan (see fig. 2). A pilot tunnel, 
consisting of an iron tube of 6 feet 6 inches in diameter, was 
advanced from 30 to 40 feet ahead of the main tunnel, to form a firm 
support for the iron plates of the latter by means of radial screws. 
Compressed air, pumped into the tunnel at a pressure of about 20 
lb per square inch, prevented the weight of silt and water from 
crushing the plating and flowing into the tunnel. The excavated 
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silt was mixed, with water and ejected by compressed air. Between 
the shafts the length of the proposed tunnel is 1 mile, and about 



one-eighth of the distance had been accomplished when the works 
were stopped for financial reasons. 

Small subaqueous tunnels have heen driven through clay without 
difficulty under Lakes Michigan and Erie, and elsewhere in America. 
In England a heading was driven nearly across the Thames in 1807, 
and eighty years later two 10 feet 6 ineh iron-lined tunnels were 
constructed under the river close to the foundation of London 
Bridge by Mr Gr cathead, with the aid of a simple annular shield 
advanced by six hydraulic presses. "Where open gravel or water 
has to be tunnelled through a diaphragm must he fitted to the 
shield. Mallet proposed in 1858 to carry in this way a tubular 
tunnel across the English Channel. Various plans have been 
suggested for the removal of the soil in advance of the shield. Mr 
Greathead would effect it by the circulation of a closed current of 
water, carrying the stuff through the shield from front to back ; 
and an American plan provides for forcing it bodily out of the 
way by a plough-shaped shield, aided by jets of water at a very 
high pressure. 

Tunnelling through Mountains , — Where a great thickness of rock 
overlies a tunnel, it is necessary to do the work wholly from the 
two ends, without intermediate shafts. The problem resolves itself 
into devising the most expeditious way of excavating and removing 
the rock, and there are none of the uncertainties and difficulties 
which make subaqueous tunnelling of so high an interest. Ex- 
perience has led to great advances in speed and economy, as will 
be seen from the following particulars of the three tunnels through 
the Alps, the longest yet .constructed. 


Tunnel. 

Length. 

Progress per Day. 

Cost. 

Mont Cenis 

St Gotthard 

Arlberg 

Miles. 

! 71 

si 

Gi 

Lineal Yards. 

! 2-57 

: 6-01 

9-07 

Per Lineal Yard. 
£226 

143 

108 


In 1857 the first blast was fired in connexion with the Mont 
Cenis works ; in 1861 machine drilling was introduced ; and in 
1871 the tunnel was opened for traffic. With the exception of 
about 300 yards the tunnel is lined throughout with brick or stone. 
Little interest now attaches to the method of tunnelling adopted 
at Mont Denis, as it is in several respects obsolete. During the 
first four years of hand labour the average progress was not more 
than 9 inches per day on each side of the Alps ; but with compressed- 
air rock-drills the rate towards the end was five times greater. 

In 1872 the St Gotthard tunnel was commenced and in 1881 the 
first locomotive ran through it. Mechanical drills were used from 
the commencement. _ Tunnelling was carried on by driving in 
advance a top heading about 8 feet square, then enlarging this 
sideways, and finally sinking the excavation to invert level (see 
figs. 3 and 4). Air for working the rock-drills was compressed to 
seven atmospheres by turbines of about 2000 horse-power. Six to 
to eight Ferroux drills, making about 180 blows a minute, were 
mounted on a carriage and pushed up to the point of attack. From 
thirteen to eighteen holes were drilled by the machine and its 
sixteen attendants to depths of from 2' 7 " to 4' 3" in three to five 
hours, and the work of charging with dynamite, firing, and clearing 
away was then done by twenty -two men in three to four hours. 
The charge per hole averaged If ft>, and after firing a strong current 


of compressed air was directed over the face of the excavation. 
Four sets of holes were under favourable circumstances drilled in 



Figs. 3 and 4. — Method of excavation in St Gotthard tunnel. 


twenty-four hours, which rendered a progress of IS feet per day in 
such rock as gneiss attainable in each heading. 

The driving of the Arlberg tunnel was commenced in 1880 and 
the work was completed in little more than three years. The main 
heading was driven along the bottom of the tunnel and shafts were 
opened up 25 to 70 yards apart, from which smaller headings were 
driven right and left. The tunnel was enlarged to its full section 
at different points simultaneously in lengths of 8 yards, the excava- 
tion of each occupying about twenty days, and the masonry 14 
days. Ferroux percussion air drills and Brandt rotary hydraulic 
drills were used, and the performance of the latter was especially 
satisfactory. After each blast a fine spray of water was injected, 
which assisted the ventilation materially. _ In the St Gotthard 
tunnel the discharge of the air drills was relied on for ventilation. 
In the Arlberg tunnel over 8000 cubic feet of air per minute were 
thrown in by ventilators. In a long tunnel the quick transport of 
materials is of equal importance with rapid drilling and blasting. 
In the Arlberg, to keep pace with the miners, 900 tons of excavated 
material had to be removed, and 350 tons of masonry to be in- 
troduced, daily at each end of the tunnel, which necessitated the 
transit of 450 wagons. This traffic was carried on over a length of 
34 miles on a single track of 27-inch gauge with two sidings. When 
the locomotives ran into the tunnel the fires were damped down, 
and, as the pressure in the boiler was fifteen atmospheres, the stored- 
up heat in the water furnished the necessary power. The cost per 
lineal yard varied according to the thickness of masonry lining and 
the distance from the mouth of the tunnel. For the first 1000 
yards from the entrance the prices per lineal yard were £11, 8s. 
for the lower heading; £7, 12s. for the upper one; £30, 10s. for 
the unlined tunnel; £45 for the tunnel with a thin lining of 
masonry ; and £124, 5s. with a lining 3 feet thick at the arch, 
4 feet at the sides, and 2 feet 8 inches at the invert. 

Long Tunnels . — The new Croton aqueduct tunnel from Croton 
dam to the reservoir in Mew York is worthy of note both for its 
great length and the rapid progress made with it. The distance 
is 334 miles and practically the whole is tunnelled through rock. 
Shafts were sunk about 14 miles apart and headings di’iven each 
way. Ingersoll drills were chiefly used, and the rate of advance 
with the headings was in 1886 1J miles per month. The old 
Croton aqueduct was 7 feet 8 inches wide by 8 feet 5 inches high ; 
the new one is 13 feet 7 inches in width and height. 

Tunnelling in Towns . — Where tunnels have to be carried through 
soft soil and in proximity to valuable buildings special precautions 



Figs. 5 and 6. — Great Northern Railway tunnel. Method of tunnel- 
ling under the Metropolitan cattle market, London. 


have to he taken to avoid settlement. The important Metropolitan 
tunnels constructed by Sir John Fowler have already been de- 
scribed under Railway (vol. xx. p. 239). Another successful ex- 
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ample of suclx work is the tunnel driven in 1886 by Mr Johnson, 
the Great Northern Company’s engineer, under the Metropolitan 
cattle market. "Where clear of buildings the tunnel was executed 
in 12-feet lengths measured from the finished brickwork, the ex- 
cavation extending another 5 feet. The face of the excavation was 
carried out in four sections, the first between the head trees and 
the first sill was formed with a x-ake of 1 in 4£, the second and 
third with a rake of 1 in 6, and the fourth was vertical, the whole 
face being close boarded (see figs. 5 and 6). The arch and side 
walls were eight lings and the invert six lings thick. A 12-feet 
length was completed in 12 to 14 days, and the subsidence in the 
ground was about 3-g inches. Under buildings and roads the 
tunnel was executed in 6-feet lengths. The crown barn, 15 inches 
in diameter, alternating six and seven in number, were built in with 
solid brickwork in cement and hard wood wedging. The skeleton 
centres for the arching were supported by pimps notched into the 
ribs and provided with wedges for tightening up. A 6-feet length 
was built in six days, and the surface subsidence, consequent upon 
the impossibility of exactly fitting the poling boards to the clay, 
was only from 1 inch to If inches. Several heavy buildings were 
tunnelled under without any structural damage arising. 

Where open ballast and running sand heavily charged with water 
are met with a tun- 
nel cannot be driven 
on the ordinary sys- 
tem without seri- 
ously endangering 
adjoining buildings. 

To meet such cases, 
and also to provide 
a safe means of tun- 
nelling under dock 
basins, canals, and 
rivers, the pneu- 
matic shield (see 
fig. 7) was designed 
by Mr Benjamin 
Baker. The shield 
is supported against 
extern al press are 
by vertical girders 
about 6 feet apart. 

Horizontal shelves 
of steel plates with 
cutting edges are 
spaced about 4 feet 
apart, and the face 
of the shield is 
closed by vortical 
] dates and slides ; 
the arrangement is 
such that any slide can be opened to admit of the ballast or sand 
being excavated, whilst the compressed air filling the tunnel pre- 
vents the influx of water during the process. Where hard water- 
tight clay is encountered, sections of the shield plates are unbolted 
to admit miners. When sufficient material has been excavated the 
shield is advanced by hydraulic pressure and the brick arching-built. 

See Aqueduct and Railway ; also Drinker’s Tunnelling, New York, 1878 
(a most important work) ; and Pm. Inst. Civ. Eng., art. “Tunnels.” (B. B.) 

TUNNY (Thynmts thynnns), one of the largest fishes of 
the family of Mackerels, belongs to the genus of which the 
Bonito (Th. pdamys) and the Albacores ( Th . albacora , Th. 
alalonga , the.) are equally well-known members. From 
the latter the tunny is distinguished by its much shorter 
pectoral fins, which reach backwards only to, or nearly to, 
the end of the first dorsal fin. It possesses nine short fin- 
lets behind the dorsal, and eight behind the anal fin. Its 
colour is dark bluish above, and greyish, tinged and spotted 
with silvery, below. The tunny is a pelagic fish, but 
periodically approaches the shore, wandering in large 
shoals, at least in the Mediterranean, within well -ascer- 
tained areas along the coast. The causes by which its 
wanderings are regulated in the Atlantic Ocean are much 
less understood ; it not nnfrequently appears in small com- 
panies or singly in the English Channel and in the German 
Ocean, probably in pursuit of the shoals of pilchards and 
herrings on which it feeds. The regularity of its appear- 
ance on certain parts of the coasts of the Mediterranean 
has led to the establishment of a systematic fishery, which 
has been carried on from the time of the Phoenicians to 
the present day. Immense numbers of tunnies were caught 
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on the Spanish coast and in the Sea of Marmora, where, 
however, this industry has much declined. The Sardinian 
tunnies were considered to be of superior excellence. The 



Tunny ( Thynnus thynnus). 


greatest number is now caught on the north coast of Sicily, 
the fisheries of this island supplying most of the preserved 
tunny which is exported to other parts of the world. In 
ancient times the fish were preserved in salt, and that 
coming from Sardinia, which was specially esteemed by the 
Homans, was known as Salsamentum sardicwni. At pre- 
sent preference is given to tunny preserved in oil. Many 
of the fishes, especially the smaller ones, are consumed 
fresh. The tunny occurs also in the South Pacific ; but 
several other species seem to take its place in the Indo- 
Pacific Ocean. It is one of the largest fishes, attaining 
to a length of ten feet and to a weight of more than a 
thousand pounds. 

On the tunny fisheries of ancient and modern times, see Cuvier 
and Valenciennes, Hist. Nat. des Poissons (vol. viii. pp. 71-92). 

TUNSTALL, a market town of Staffordshire, England, 
is situated on a branch line of the London and North- 
Western Railway and on the Trent and Mersey Canal, 
4 miles north-west of Stoke and 168 north-west of London. 
Among the public buildings are the market (1858), town 
hall (1884), old court-house (now used as a free library 
and reading room), and board schools (1880). The chief 
manufactures are those peculiar to the Potteries district ; 
there are also large iron- works (coal and iron being obtained 
in the neighbourhood), and brick and tile works. The 
town is chiefly the growth of the 19th century, and in 
1811 numbered only 1677 inhabitants. In 1885 it was 
included for parliamentary purposes in the borough of 
Newcastle-under-Lyme. It is governed hy a local board 
of twenty -four members. The population of the urban 
sanitary district (area 690 acres) was 13,540 in 1871, and 
14,244 in 1881. 

TURANIAN. This word means etymologically no 
more than “not Iranian,” and in this sense the word Turan 
was used by Sasanian monarchs to cover those parts of their 
realm that did not belong to Iran, The application of the 
word to denote the Ural-Altaic family of languages is 
extremely unfortunate and seems to be falling out of use. 
See Philology, vol. xviii. p. 779. 

TURBINE. See Hydromechanics, vol. xii. p. 524. 

TURBOT, 1 the largest and best known of a genus of 
flat fishes, Rhombus, which bears the appropriate systematic 
name of Rh. maximus. The turbot has great width of 
body, and is scaleless, but . is covered with conical bony 
tubercles. The eyes are on the left side of the body, the 
lower being slightly in advance of the upper ; the mouth 
is large and armed with teeth of uniformly minute size. 
The turbot is found all round the coasts of Europe (except 
in the extreme north), preferring a fiat sandy bottom with 
from 10 to 50 fathoms of water. The broad banks off the 
Dutch coast are* a favourite resort. It is a voracious fish, 
and feeds on other fish, crustaceans, and mollusks. It 

1 The word “turbot” is of great antiquity, perhaps of Celtic origin ; 
it is preserved in French in the same form as in English, and is com 
posed of two words, of which the second is identical with the “but 5 ' 
in holibut and with the German “Butte,” which signifies flat fish. 
The German name for the turbot is “ Steiiibutte. ” 
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seenib to constantly change its abode, wandering noithward 
during the summer, and going into deeper water in the 
cold season Some thirty years ago it was estimated that 
the Dutch supplied turbot to the London market to the 
value of £80,000 a year At present (1887) the value of 
trnbot annually sold m London cannot he ascertained , 
but it must be several times that amount, and is principally 
earned by English lme-fishermen and trawlers Although 
the turbot abounds off the west coast of Ireland, the 
fishing is not carried on with the same energy and success 
as in the English Channel and German Ocean The turbot 
is also common, though not abundant, m the Mediterranean, 
and is replaced m the Black Sea by an allied species with 
much larger bony tubercles {Rh. mseoticus ) Both species 
grow to a large size, being usually sold at from 5 to 1 0 tt> , 
but the common turbot is stated to attain to a weight of 30 
Tb Both from its size and the excellent flavour of its flesh 
it ranks next after the codfish among British sea-fishes 
TURENNE, Henri deli Tour d’ Auvergne, Vicomte 
de (1611-1675), a famous French general of the 17th 
century, was the second son of Henri, Due de Bouillon, by 
Elizabeth, daughter of William I, prince of Orange, and 
was born at Sedan on 11th September 1611 He was 
carefully educated m the strictest doctrines of the Reformed 
religion, and at the age of thirteen was sent to learn war 
from his uncles Maurice and Henry of Nassau in the 
campaigns of these princes against the Spaniards In 
1626 he received a commission as captain of infantry 
in the service of Holland, and by 1630 had shown such 
military capacity that Richelieu invited him hack to France 
and appointed him colonel of a regiment. He was present 
at the relief of Casale, and on 21st June 1635 was made 
a marshal de camp for his services at the siege of La Motte 
m Lorraine under De la Force In that year he took com- 
mand of a division in the army under Cardinal La Yalette 
in the defence of Mamz, and, when the cardinal’s army 
had to fall back on Metz from want of provisions, Turenne 
commanded the rear-guard, covering the retreat with 
admirable skill In 1636 he was present under La Yalette 
at the siege of Saverne, where he was wounded, and m the 
campaign m Franche Comt4 , m 1637 he served under 
the same commander m Flanders, took Landrecies, and 
diove back the cardinal infant from Maubeuge In 1638 
he served under Bernhard of Saxe- Weimar at the siege of 
Breisach, and m the following year was transferred to the 
army of D’Harcourt in Italy It was at this epoch that 
he established his fame as a general In November 1639 
he covered the retreat of the army, and fought a famous 
engagement, known as the battle of the “route de Quiers” , 
m 1640 he saved Casale, and insisted upon not abandoning 
the siege of Turin, which town surrendered on 24th Sep- 
tember, m 1641 he took Coni, Ceva, and Mondovi, and 
on 11th March 1642 he was promoted to the rank of 
lieutenant-general After he had served foi a short time 
in Roussillon, he was appointed by Richelieu m 1643 to 
the command of the army m Italy, under Thomas of 
Savoy, although his brother, the Due de Bouillon, had just 
before been arrested as an accomplice in the conspiracy of 
Cinq Mars Mazarm did not exhibit quite so much confi- 
dence m Turenne, and m December 1643 removed him 
from Italy, sending him to collect the remains of Bernhard 
of Saxe-Weimar’s aimy and form them once more into an 
organized force , but he softened the transference by creat- 
ing Turenne a marshal of France on 16 th May 1644. 

Turenne’s four campaigns in Germany, which largely 
contributed to the peace of Westphalia, have always been 
regarded as models m the art of war In June 1644 he 
crossed the Rhine at Breisach, and was marching against 
the Comte de Mercy, the Imperialist general, who was at 
Freiburg, when he was superseded by the Due d’Enghien, 
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better known by his later title of the Prince de Conde 
D’Enghien, after fighting the three days’ battle of Freiburg, 
left the army again to Tuienne, who took Philippsbuig and 
Mamz, and then went into winter quarters In May 1645 
Turenne was surpiised by Mercy at Manenthal and de^ 
feated , hut he skilfully concentrated the remains of hr 
army and retreated into Hesse, where he was soon joined 
by D’Enghien The two marshals, having reorganized their 
army, marched against Mercy and totally defeated him at 
Nordlmgen on 3d August 1645, when Mercy was killed 
D’Enghien again left the army to Turenne, who m con- 
junction with the Swedish army under Wrangel overran 
Franconia and Swabia, taking all the fortresses there in 
1646 In 1647 he conducted a still more masterly cam- 
paign, and after beating the Bavarians and Imperialists in 
two engagements he and the Swedes occupied Bavaria, 
and drove the old duke out of his dominions 

When the troubles of the Fronde (see France, vol ix 
p 572, and Mazarin) broke out, Turenne, who was m com- 
mand of the veteran tioops of Bernhard of Saxe-Weunar 
m Alsace, hesitated which side to take, till the Duchesse 
de Longttevtlle (q v ), with whom he fell violently m love, 
persuaded him to side with the parlement But his troops 
refused to follow him, and he had to fly with her to 
Flanders He there took a command m the Spanish army 
under Don Estevan Gomar, and, when trying to raise the 
siege of Bethel, was utterly defeated by Du Plessis-Praslm 
But m 1652 he defeated Conde at Gien, and nearly an- 
nihilated his army m the battle of the Faubourg St 
Antoine When the troubles of the Fronde were over, 
Turenne marched upon the frontier, and m several cam- 
paigns defeated the Spaniards over and ovei again, by these 
victories paving the way for the peace of the Pyrenees 
(1659), the natural complement of the peace of West- 
phalia In these campaigns he had once more to fight 
against Conde, general-m-chief of the aimies of Spam, and 
m 1654 he showed his superiority by laismg the siege of 
Arras and driving the Spaniards from their lines In 
1656 Conde, assisted by Don John of Austria, won an 
exactly similar victory and xelieved Yalenciennes, which 
Turenne was besieging The prolonged contest between 
the two was decided m 1658 by Turenne’s victory of the 
Dunes, m which Cromwell’s contingent of 6000 soldiers 
took part 

Lotus XIY now began to rule in reality, and one of his 
first acts was to create Turenne m 1660 marshal-general 
of the armies of France Seven years later Turenne 
occupied Fiench Flanders and took all the fortresses in 
that province, though the kmg was nominally in com- 
mand of the army, — an exploit equalled in the following 
year by CondAs tapid occupation of Franche Comt6 
It was m 1668 that Turenne made his notorious change 
of faith. Born of Calvinist parents and educated a 
Protestant, he had in compliance with the tenets of his 
religion refused to marry one of Richelieu’s nieces in 1639, 
and had eventually married a daughter of the Protestant 
Marshal de la Force But it can hardly be believed that 
he was converted at the age of fifty-seven from religious 
convictions In 1672 the second great European war 
broke out, brought about by the ambition of Louis XIY 
Turenne once more took command of the army, which the 
king accompanied, and speedily occupied the greater part 
of Holland, which, however, they were forced to evacuate 
owing to the Dutch cutting their dykes In the following 
year Turenne marched into Westphalia to oppose the 
imperialist forces, and, though his army was small com- 
pared to that of Montecuculi, the imperialist general, lie 
managed to make head against both him and the elector 
of Brandenburg In 1673 he was compelled to act on the 
defensive; but m 1674 m spite of his inferiority of numbers 
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lie boldly resumed the aggressive Crossing the Rhine at 
Plulippsburg m June, and marching rapidly to Smsheim, 
lie defeated the impel lalist general Caprara and the duke 
of Lorraine He then retired for a time, but in Decembei 
of the same year he made a sudden rush into the enemy’s 
•winter quarters and utterly routed the elector of Branden- 
burg, who was then general of the imperialists, at Colmar 
Between the battle of Smsheim and the dash at Colmar, 
Turenne, under orders from Louvois, committed the acts 
which are the greatest blot upon his fame "by devastat- 
ing the Palatinate After the rout of Colmar, and the 
defeat of Turkheim which followed it, he laid waste the 
greater part of Alsace, as a defensive measure against 
another advance of the imperialists He then advanced 
into the heart of Germany, and again met Montecucuh, 
who had succeeded the elector of Brandenburg as general- 
m-chief The two generals manoeuvred for foiu months m 
much the same way as "Wellington and Marmont marched 
and counter-marched before the battle of Salamanca , at 
last, on 27th July 1675, their field of battle was chosen, 
and, as Turenne was directing the position of a battery, he 
was struck by a cannon ball and killed on the spot The 
news of his death was received with universal sorrow. 
Fiddlier, Mascaron, Samt-^vremond, and Lamoignon wrote 
eloges of him; and Madame de Sevigne describes the 
consternation caused by his sudden loss His body was 
taken to St-D&iis, and buried with the kings of France 
Even the extreme revolutionists of 1793 respected it, and, 
when the bones of the sovereigns were thrown to the 
winds, the remains of Turenne were preserved at the 
museum of natural history until 23rd September 1800, 
when they were removed by order of Bonaparte to the 
chuich of the Invalides at Pans, where they still lest 

Tumme’s fame lests on Ins militaiy achievements , as a man lie 
was not xnoio distinguished for lus virtues than the duke of Mail- 
boiough, whom m many lcspeets he lesembled. He had indeed 
the calmness of all philosophic, cold-minded temperaments, hut 
few otliei praise voi thy qualities As a politician he holds no high 
place. (H M. S ) 

TURGAI, a Russian piovmce m Central Asia, formerly 
a part of the Kirghiz steppe, and now embodied in the 
governor-generalship of the Steppes, is bounded by Uralsk 
and Orenburg on the W and N , by Akmolmsk on the 
E., and by Syr-Daria and the Sea of Aral on the S This 
extensive and irregularly-shaped territory, which has an 
area (176,800 square miles) as large as that of Caucasia 
and Transcaucasia taken together, "belongs to the Aral- 
Caspian depression It has, however, the Mugojar Hills 
on its western border and includes a part of the southern 
Urals , and from Akmolmsk it is separated by a range of 
hills which runs between the two chief rivers of the 
Kirghiz steppe — the Turgai and the Sary-su In the north 
it includes the low belt of undulating land which stretches 
from the Mugojar Hills towards the north-east and sepa- 
rates the rivers belonging to the Aral basin from those 
which flow towards the Arctic Ocean, and beyond this 
range it embraces the upper Tobol. The remainder is 
steppe land, sloping gently towards the Sea of Aral The 
Mugojar Hills consist of an undulating plateau nearly 
1000 feet m height, built up of Permian and Cretaceous 
deposits, and deeply grooved by rivers. They are not the 
independent chain which our maps make them out to be 1 : 
they merely continue the Urals towards the south, and are 
connected with the Ust Urt plateau by a range of hills 
which was formerly an island of the Aral -Caspian Sea. 
Their northern extremity joins the undulating plateau 
(400 to 600 feet), built up of sandstones and marls, which 
separates the tributaries of the Tobol from those of the 
Ural, a nd falls by a range of steep crags — probably an old 

1 See P. S Nazaroff, m “ Recherches Zoologiques dans les Steppes 
des Kirghizes," m Bull. Soo des Nairn de Moscow, 1886, No 4. 
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shore-hue of the Aral basin — towaids the steppes The 
steppe land of Turgai is only some 300 feet above the 
sea-level, and is dotted with lakes, of which the Tcholgar- 
denghiz, which leceives the Turgai and its tributary the 
Irghiz, is the largest The Turgai was, at a recent epoch, 
a large river flowing into the Sea of Aral and receiving an 
extensive system of tributaries, which are now lost m the 
sands before joining it Remains of aquatic plants buried m 
the soil of the steppe, and shells of M ytihos and C m d-mm, 
both still found m the Sea of Aial, show that during the 
Glacial period this region was covered by the waters of 
the Aral-Caspian Sea 

The climate of Tuigai is exceedingly diy and continental Oisk, 
a town of Orenburg, on its noitli- western bolder, has a Januaiy 
as cold as that of the west coast of Nova Zembla ( - 4° Pain ), while 
m July it is as hot as July m Moiocco (73°), the coiresponchng 
figures for Irghiz, m the centie of the piovmce, aie T and 77° 
At Iighiz and Oisk the annual rainfall is somewhat under 10 and 
12 inches respectively (3 inches m summei). The west winds 
aie desiccated before they reach the Turgai steppes, and the noith- 
east winds, which m winter hung cold, dry snows from Siberia, 
laise m summei foimidahle clouds of sand A climate so diy is of 
course incompatible with a vigoious foiest growth Theie is some 
timber on the southern Urals, the Mugojai Hills, and the water- 
paitmg of the Tobol , elsewhere trees aie rare, — only sluubs, such 
as the wild cheny (Gerasus Chameecei asus) and the dwarf almond 
(Amygdalus nana.) growing on the hilly slopes, while the uch black- 
eaith soil of the steppe is chiefly coveied with feather grass (Stipa 
pcnnata), the well-known ornament of the south Russian steppes 
In spnng the glass vegetation is luxuiiant, and geese and cranes 
are attracted m vast numbers by the fields of the Knghiz from 
the depth of the steppe The jerboa (Dijjus jaculus) and the mar- 
mot (Sp&i mojjJiihcs t'lifescens ) aie chai actenstic of the fauna of the 
legion , anothei species of maunot (Aictomys bobao) and the Cams 
co'tsac aie common , and the saiga antelope of Central Asia is occa- 
sionally met with Eurtliei south the black earth disappears and 
with it the feather glass, its place being taken by its congener, Stipct 
ccqnllata, Trees disappear, and among the bushes along the banks 
of the uvers willows and the pseudo-acacia or Sibeiian pea tiee 
( Oaragana microjikylct) are most pievalent. In the middle paits 
of the piovmce the clayey soil is completely clothed with woim- 
wood (Artemisia fragram and A. monogyna ), with a few glassy 
plants on the banks of the nvers and lakes (JLasiagroshs splendens , 
Alhagi camelorum, and A. Jcirghizorurn, Obione portulacoides, Hah- 
modendrum argenteum); while large areas consist of shifting sands, 
salt clays clothed with a uch caipet of various Salsolacm, and 
dued "beds of old lakes. Such lakes as still exist, notwithstanding 
the rapid desiccation now going on, aie sunounded by rush thickets, 
— the letieat of wild boars. Tuigai is thus the boideiland between 
the flora of Europe and that of Central Asia 

In 1882 the population of Tuigai was estimated at 323,110, all 
nomad Knghiz, with the exception of some 3600, who are settled 
m four villages officially descubed as towns Agucnltuie is m its 
earliest stage of development ; but some 100,000 quartern of corn 
are raised, m the south-west by the Kirghiz, who sell some of it m 
Orenburg Cattle -bieedmg is the chief occupation, and within 
the province there are some 800,000 horses, 335,000 cattle, about 

200.000 camels, and more than two million sheep But the want 
of fodder in spring occasions violent munains, which sometimes 
result m actual famine among the Knghiz Endeavouis have 
recently been made to induce the people to make communal stores 
of hay, but the 300,000 cwts. yearly collected m this way are in- 
sufficient The Knghiz of the southern paits go m winter to the 
better sheltered paits of Syr-Daxia, while m the summer some 

30.000 hibitTcas (felt tents) of nomads come fiom. the neighbouring 
piovmces to graze then cattle on the grassy steppes of Turgai 
Some 30,000 cwts of salt are annually got from the lakes The 
four settlements of the province are Turgai, chief town and seat of 
the piovmcial admmistxation, with less than 400 inhabitants, and 
the “district towns” of Irghiz (920), Ak-tube (400), and Kara- 
butak (300), the last two being more or less fortified. Several 
merchants in these carry on trade with the Kirghiz, exchanging 
manufactured goods for wool and skins, which aie sent to the 
frontier settlements of Orenburg. There is a brisk caravan traffic 
through Turgai 

TURGOT. Anne Robert Jacques Turgot, Marquis 
re l’ Attune (1727-1781), French statesman and economist, 
was bom at Paris, 10th May 1727 He was the third son 
of Michel Etienne Turgot and of Madeleine Frangoise 
Martmeau. His family, which was ancient and noble, is 
said to have been originally Scottish, but had long been 
settled in Normandy. His ancestors early abandoned the 
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sword for the robe. Both his father and giandfathei had | 
been, m the civil service of the state : his father was 
“prevut des maxchands ” at Pans, and won a high reputa- 
tion as a magistrate and administrator. Turgot in his 
childhood was timid, and showed m company an absent 
and embarrassed air, from which he never afterwards 
entirely freed himself, and which m later life was some- 
times unjustly attributed to hauteur. His mother, through 
excessive or injudicious efforts to correct these faults, ap- 
pears to have aggravated them He obtained his early 
education at the College Louis -le- Grand, and was after- 
wards a student of the College du Ples&is He then entered 
the seminary of St Sulpice, and thence passed to the Sor- 
Lonne with the view of taking his licence in theology 
But he decided finally in 1751 not to follow the ecclesi- 
astical profession His opinions were inconsistent with 
that calling, and he said “he could not consent to wear a 
mask all his life ” He showed at this time an enthusiastic 
love of literature and powers of memory which are de- 
scribed as “ prodigious,” as well as a penetrating intellect 
and a sound judgment. We have the testimony of the 
AbM Morellet, who was then his intimate acquaintance and 
constant companion, to the singular punty, the simplicity, 
modesty, and frank gaiety which characterized him. 

As prior of the Sorbonne (an honorary office conferred 
annually on some distinguished student) he wrote and 
delivered publicly in 1750 two remarkable pieces, — one 
On the Benefits which the Ghisttan Behgion 1ms conferred 
on Mankind^ the other On the Historical Progress of the 
Human Mind v Having chosen the law as his profession, 
he was appointed m 1752 “conseiller substitut du pro- 
curer g^nlral,” and afterwards “ conseiller au parlement ” 
The controversy arising from the refusal of the sacraments 
to the Jansenists by the archbishop of Pans bemg then 
agitated between the parlement and the cleigy, Tuigot 
wrote (1753) Letters to a Vicat -Genet al on Toleration and 
a pamphlet entitled Le Concihateur, in favour of religious 
liberty and against the interference of the temporal power 
in theological disputes In 1753 he became “ maitre des 
requites ” He discharged his professional duties with 
scrupulous punty and conscientious industry. He con- 
tinued at the same time his studies in ancient and modern 
literature (including English and Gfemian), mathematics, 
astronomy, chemistry, and natural history, and frequented 
the salons of Madame de Graffigny (authoress of Les Lettres 
Berimennes), Madame Geoffnn, and Madame du Deffand 
Whilst he enjoyed the acquaintance and society of D’Alem- 
bexfc, Baron d’Holbach, Raynal, Marmontel, Morellet, 
Graham, Helv^this, and other notabilities of the time, he 
maintained his intellectual independence and refused to 
connect himself with any party or political group. About 
this time he also entered into relations with Quesnay and 
Gournay — the principal members of the physiocrats. He 
was attracted to them by the similarity of their sentiments 
on social questions and their opinions on economic policy 
to those which he himself entertained Turgot accompanied 
Gournay m ITS 5 and ITS 6 m his official tours of inspec- 
tion as mtendant of commerce, and on Gournay's death in 
1759 he wrote his Ploge He then made a short visit to 
eastern Prance and a part of Switzerland When he arrived 
at Geneva he went to see Voltaire at Les Helices, and 
formed with him what proved to he a lasting friendship. 
He contributed about this period several articles to the 
Encyclopedic. In 1761 the controller-general Bertra ap- 
pointed him mtendant of the gen&rahte of Limoges In 
that district the mass of the people were sunk m poverty j 
and barbarism , the corvees for the construction of roads 
and the transport of military equipages were oppressive, 
the . country was depopulated by the requisitions for the 
militia , the taxation was excessive and unfairly distii- 
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buted, the state of the roads was wi etched, and the 
general condition of agiieultuie was deplorable Turgot’s 
administration of the district lasted for thirteen years, and 
was mar ked by a steady pursuit of the public good, and a 
firm lesistance to ineitia, prejudice, and corruption In 
particular he strongly maintained the cause of the m~ 
dustnous poor, and insisted on a more equitable assess- 
ment of the public charges which pressed unduly upon 
them With nobly disinterested spirit he refused to be 
transferred to other generahtes m which the salary was 
higher and the administration easier Rising above the 
common prejudices of the philosophes , he sought the co- 
operation of the clergy, both to inform him of everything 
relating to the circumstances of the people which it was 
desirable for him to know, and to explain to their flocks 
the nature and objects of the measures he proposed to put 
m operation, and he acknowledges that he found m them 
earnest and active auxiliaries But he was not seconded 
as he ought to have been by the central Government, and 
had often to remonstrate with the Abbe Terray, minister 
of finance During the scarcity of 1770 and 1771, which 
was particularly severe m Limousin, he devoted himself 
with untiring assiduity to the relief of the distressed, and, 
when he had exhausted such public funds as weie avail- 
able, incurred for the same object a personal debt of nioie 
than 20,000 hvres Shortly after the accession of Louis 
XVI Turgot was appointed by Maurepas (19th July 1774) 
minister of marine, and in that capacity began at once to 
initiate important reforms and to conceive far-reaching 
projects. But he filled the post only for five weeks, being 
then (21st August) promoted to the ministry of finance 
In his new office he addressed to the young king a declara- 
tion of the principles by which he intended to be guided 
“ No bankruptcy, no increase of taxation, and no borrow- 
ing” Economy and wise management weie to be his only 
resources. Fearing the opposition he must encounter, he 
appealed to Louis to support him By a decree of the 
13th September 1774, he re-established fiee trade in gram 
within the kingdom, which had been suspended by Terray, 
and authorized the importation of supplies from abroad , 
the traffic in other alimentary substances was also i elieved 
of many impediments, and various monopolies and exclu- 
sive privileges were abolished, the ortioi taxation was 
reformed, public works piomoted, and improvements m 
aguculture encouraged Some of these measures were 
made the pretext for disturbances, known as la guerre des 
farmes, which Turgot always suspected the Prince de Conti 
of having fomented The riots had to be suppressed by 
armed force, and the energetic action of the mimstei 
agamst them was made a giound of attack by his enemies 
The parlement had been weakly recalled by Louis fiom 
the exile to which m the preceding reign Maupeou had 
condemned it It now constituted itself the organ of the 
! resistance of menaced interests to the measures of Turgot, 
who would gladly have abolished it, providing m its place 
better political securities and courts of justice on a new 
plan. In January 1776 he presented to the kmg a memoir 
proposing, amongst other things, the abolition of the corv6e, 
to be replaced by a territorial tax, from which the privileged 
classes were not to be exempt, and the suppression of the 
jurandes (exclusive trade corporations) The edicts for 
these purposes were submitted to Miromesml, keeper of 
the seals, a secret enemy of Turgot, who, spurred on by 
Maurepas, wrote a memoir against them, and opposed them 
m the king’s council. The courtiers, the nobility, the 
clergy, and the leading membeis of the industrial corpora- 
tions now combined against the minister, and were joined 
by a large part of the common people, who did not under- 
stand his policy. The Count de Provence, afterwards Louis 
XVIII , wrote a pamphlet, entitled The Dream of M de 
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Maurepas, against Turgot The parlement refused to 
legister the decrees; but the king held a Ivt de justice, which 
V oltaire proposed to call a lit de bienfaisance, and compelled 
the registration This forced submission only aggiavated 
the rancour of Turgot’s enemies, and the king had not the 
firmness to sustain his minister against the coalition A 
vile conspiracy having poisoned Louis’s mind against him, 
he addressed to the king an eloquent letter m which he 
pointed out the grave perils impending over the thione 
and the state, and warned Louis that princes who are 
tempted to give themselves up to the diiection of courtiers 
should remember the fate of Charles L The minister 
received his dismissal on the 12th of May 1776 He had 
been m office only twenty months, of which he had lost six 
m repressing sedition, and for seven more had been con- 
fined to his bed by the gout , but he had done during his 
tenure an extraoi dinary amount of work Voltaire, how- 
ever, nobly avenged Turgot on his enemies in his Hpitre 
h un Homme. The fallen minister devoted his remaining 
years to his favourite studies, especially to physical science 
and the ancient poets , he enjoyed the society of Lavoisier, 
D’Alembeit, Condorcet, Bossut, Bochon, and Rouelle, and 
attended the meetings of the Academy of Inscuptions, of 
which he was elected vice-director in 1777. He also cor- 
responded with Puce and Branklin, and, if we may believe 
Condorcet, with Adam Smith, whose acquaintance he had 
made at Pans in 1766 1 * Turgot died at Pans on 18th 
March 1781. 

Tui got’ s official career is for ever memorable m the history of 
social politics IT evei did a public man give himself to the service 
of the community with moie earnest and unselfish devotion He 
made it lus object to convince befoie commanding, m older that 
his aims might be better undei stood and lus directions moie surely 
obeyed , and, m issuing any instruction, making any decision, or 
advising any legislative act, lie stated fully, by way of preamble, 
the giotmds on which he proceeded. In the documents which he 
piepaied oil these occasions we have a body of valuable materials 
on administrative and economic questions , some of them contain 
the substance of chapteis in. the Wealth of Nations. "When he 
became mimstoi, the finances were m what seemed a desperate 
condition, and the general state of affaus justified the piediction of 
Loius XV. — <e apies moi le deluge ” Turgot framed a vast plan of 
leform, at once administiative and economic, as the only hope for 
the salvation of the state. He speaks of his system of measiues as 
intended for “ the regulation of the kingdom,” thus showing that 
lie contemplated nothing less than a pacific revolution. But the 
first condition of success in such an effort was wanting, namely, the 
entne confidence and unfalteiing suppoit of the king, and the 
energetic exercise of the royal power in canying out a policy of 
thorough lefoim against all adveise influences 3 Turgot’s struggle, 
though it failed from causes independent of himself, cannot be re- 
gaided without pi o found sympathy and admiration Nor was it 
without a laige measure of immediate success. Whilst he scrupu- 
lously observed all the pecuniary obligations of the state, he gieatly 
diminis hed the crushing deficit which he found on his accession to 
office, and re-established the public ciadit in such a degiee that 
the Dutch bankeis offered him a loan of sixty millions of livres at 
less than 5 per cent. His financial and other plans, of comae, fell 
with him, and his most impoitant measures were annulled , but 
Ills policy and his wntmgs exercised a lasting influence, and many 
of lus projects weie realized by the Revolution, Turgot is alto- 
gether one of the most massive and imposing figures of the 18th 
century Hiw whole character and public action are marked by an 
an of austeie grandeur. Single-mindedness and veracity were of 
the very essence of his nature. Absolutely unbiased by selfish 
ends, he lived only for France, for truth, and for his duty. Be- 
lieving intensely in. a definite system of social and economic princi- 
ples, which he had early formed by independent study and reflexion, 
he was prepared to carry them out with dauntless determination, 

1 Dugalcl Stewart, however, cannot find any evidence of a corre- 
spondence between Turgot and Smith It has also been said that 

during this period Turgot corresponded with Hume But little more 
t.li an three months intervened between his dismissal and the death of 
Hume (25th August 1776) and there appears to be no trace of letters 
haying passed between them in this interval. They had corresponded, 
but at a much earlier date ; see Buxton's Life of Hume, fi 352, 381. 

3 Some have thought that the cardinal error m Turgot’s policy lay 
in has not having convoked the states-general ; that would, however, 
have been simply to open the flood-gates. 


and with a lofty contempt foi the rntci ested or prejudiced opposi- 
tion they weie suie to encountei He has been accused of a cloc- 
tiinane rigidity, and it is possible that, as a piactical man, he 
wanted flexibility ; yet he was often willing, not indeed to disguise 
his convictions, but" to postpone the realization, of his jdans In 
his public acts he always showed a lively concern foi the pooi and 
the suffenng , m private life he was humane and benevolent , m 
his relations with his friends, amiable and affectionate Malesherbes, 
the only otliei mmistei of his time who was worthy to be his col- 
league, said of him that “he had the head of Bacon and the heart 
of L’Hdpital,” and, on the moial side at least, this was no exagger- 
ated estimate. 

Possessed of a many-sided culture, Turgot wrote on a great variety 
of subjects — philosophic, scientific, and literary — though political 
economy is the bianch of knowledge with which his name must 
always be most closely associated Already in 1749, whilst a 
student at St Sulpiee, he addressed to his friend, Abbe de Cice, 
afterwards bishop of Auxerre, a Lcftei on. Taper Money, in which 
he asseited, m opposition to the views of Law and his followeis, 
doctrines sunilai to those now accepted by all competent^authoiities 
In one of lus diseouises at the Soibonne in 1750, moving into the 
highei legions of the philosophy of society, he makes a remarkable 
attempt to work out the pregnant conception, already enunciated 
by Pascal, of the continuity of the intellectual movement of oui 
race, thus pieparmg the way for Condorcet’s Esquisse, and ulti- 
mately for the sociology of Comte. In. 1753 he tianslated undei 
the title of Questions Inyportantes sui le Gommerce , a tract of Dr 
Josiah Tuckei on the expediency of naturalizing foreigners He 
contributed to the JSneyclaptdie the articles Etymologic, Existence, 
Expansibility, Eondations , and Torres et Marches. The first of these 
contains much that is just as well as mteresting, though m the 
tune of Tuigot the subject could not yet be treated on genuinely 
scientific bases In the second lie undertakes a refutation of the 
Berkeleian theory The third contains some ingenious suggestions 
m practical physics The article on foundations maintains the 
right of the Government to dispose of them foi the public good, 
suppressing them if fruitful, and directing tfre funds to more useful 
objects , the policy advocated m it was aftei wards earned into 
effect by the constituent assembly In the papei on fairs and 
maikets he aigues that these aie institutions adapted only for an 
immatuie state of commeicial relations, and that moie good, would 
be done by liberating tiade from tlie legislative fetteis which everj r - 
wfreie impeded it than by bestowing special pnvileges oi otliei 
eneouiagements on particular localities as centres of exchange In 
the Eloge of Gournay he combines -with lus tribute to the memory 
of his friend a vindication of the principle of industrial freedom, 
which that friend had condensed, in the oft-iepeated maxim, 
“Laissez fane, laissez passer ” To the period of Turgot’s mtend- 
ance belong his unfinished Valours et Monnaias , intended to form 
an aiticle m the JDzctionnavre de Gommerce of Morellet , his Letters 
(to the Abb4 Terray ) on the Ft eedom of the Com- Trade , his memoir 
Sur les Frits d’ Argent, m which he insists on the necessity of leaving 
free the intei est on loans, and that on the pi mcrples which should 
dn. eot legislation respecting mines and quarries, as well as the woilc 
on which his reputation as a systematic economist mainly lests, 
namely, his Ftyflexnons sur la Formation et la Distribution des 
JRichesses This tieatise was written for two Chinese youths who 
had been sent ovei by the Jesuit missionaries to study in Fiance. 
The woik was fiist published in 1766 m the J&ph6m6ndes du Gitoyen, 
edited by Dupont de Xemoius, and speedily passed through foui 
editions. It gives m brief compass a luminous statement of some 
of the most rmpoitant punciples relating to the economic con- 
stitution of societies — the division of labour, the oiigm and use of 
money, the nature of capital and the different modes of its employ- 
ment, the necessary rise of capitalist chiefs of industry, the legiti- 
macy of interest on loans, and the impossibility of arbitrarily fixing 
the rate of that interest. It unfoitunately contains, along with 
many tiuths, the enoneous doctrines of the physiocrats on the 
exclusive pioductiveness of agiiculture and on the consequent pro- 
priety of imposing taxes only on the land of a country This 
book was erroneously represented by Condorcet as ‘ f the germ of 
the Wealth of Nations” and has been spoken of by others as 
“ anticipating some of the leading principles” of Smith The truth 
is, most of what it contains had either been fully set foitb by the 
earlier economists or was familiar to Quesnay and his group It 
is, in feet, not a work of research but of exposition, and, regarded 
in this light, has real originality and may justly be pronounced a 


masterpiece 

FuHei information on the life, admimstiative labours, and writings of Turgot 
will be found m tlie following works —Dupont de Nemours, Notes et Memcires 
swr la Vie, 1‘Admvmsiratwn, et les Overages de Turgot, 1782, and enlarged m bis 
edition of Turgot’s works mentioned below, Condorcet, Vie de Turgot, 1786, 
A Batbie, Turgot, Philosophy Eccnomiste, Admwnstratewr, 1861, J Tissot, Turgot, 
sa Vie, son Administration, ses Ouvrages (a mimoire couronne), 1862 , A Neyxnarck, 
Twgot et ses Doctrines, 1885 The last-named contains the most complete treat- 
ment of the subject See also an Eloge by Dupuy (1781) m the Mmovres -de 
VAcadhme des Inscriptions et Belles-Lettres, yol xlv , L de Layergne, Xea 
Eoonorwistes Francais an IHx-Huitl'eme Stacie, 1870, ancl Mr J olm Morley s article 
In his Critical Miscellanies, 2d senes, 1877 A collected edition of Turgots 



630 


T U R — T U R 


writings was published for the first time hy Dupont in G i vols. (Pans LS0S-I1); 
the most complete a.nd in every respect best edition is that contained in the 
t'c llertion des priiuipaux geommietes of Coquelin and Guillaurnin, 2 vols., 1844, 
with a biographical notice by Eugene Daire. An English translation of The 
formation and Distribution of Wealth was published m London m li 93* and was 
reprinted in 1859 in Lord Overstone’s Select Collection of Scarce and Valuable 
Economical Tracts, edited by J. B. M'Gulloch. K - 10 

TURIN, a city of northern Italy, formerly the capital 
of Piedmont and the Sardinian states and now the chief 
town of a province in the compartimento of Piedmont, is 
situated in 45° 4' 8" N. lafc. and 7° 48' 22" E. long, in the 
alluvial valley of the Po, just above the confluence of the 
Dora Eiparia. By rail it is 54 miles from the Mount Cenis 
tunnel. The communal palace stands 788 feet above the 
sea. The Monte dei Cappuccini in the neighbourhood 
reaches 922 and La Superga 2405 feet. As viewed from 
the east the city stands out boldly against the Alps. Taken 
as a whole Turin may he described as a very modern city, 
with broad and regular streets, and large squares and public 
gardens. The cathedral of St John. the Baptist is a cruci- 
form Renaissance building dating from the close of the 1 oth 
century. The site was first occupied by a church erected, 
it is said, by the Lombard duke Agilulf (7th centmy). Be- 
hind the high altar of the cathedral (from which it is 
separated by a glass screen) is the chapel of the Sudario 
or Sidone, built (1657-1694) by G-uarini as a royal burial- 
place. The “sudario” from which it takes its name is 
asserted to be the shroud in which J oseph of Arimathea 
wrapped the body of Jesus. La Beata Vergine della Con- 
soiata, another of Guarini's works, has a tower which 
originally belonged to the church of £>t Andrew, founded by 
the monk Bruning in 1014, and attracts attention by Yin- 
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eenzo Yela’s beautiful kneeling statues of Queen Maria 
Teresa and Queen Maria Adelaide, as well as by the image 
of the Madonna, which has the credit of having warded 
off the cholera in 1835. Other churches of some note are 
San Felippo Neri (1672-1772), the dome of which fell in 
just as it was approaching completion under the hands of 
Guarini, and La Gran Madre de Dio, erected to commemor- 
ate the return of the royal family in 1814. Of the secular 
buildings the more interesting are the Madama palace, first 
erected by William of Montferrat in the close of the 13th 
century, and the extensive royal palace begun in the 17th 
century. The university, founded in 1400 by Lodovico di 
Acaja, has faculties of jurisprudence, medicine and surgery, 
literature and philosophy, and the mathematical, physical, 


and natural sciences. The number of students enrolled 
was 2132 in 1886. About 1876 the old university build- 
ings erected in 1713 by the Genoese architect Rxcca began 
to prove too small for their purpose ; and at the present 
time (1887) new buildings, fitted more especially for the 
medical and scientific departments, are being erected. The 
area of the botanical gardens has also been extended and 
the observatory enlarged. The medical school derives 
advantage from the number of important hospitals in the 
city. The royal lunatic asylum can accommodate 980 
patients. Turin has a prison, on the cell system (672 cells) 
and a female penitentiary for 300, besides two houses of 
correction. The academy of sciences was founded in.1757. 
It occupies a building erected in 1687 by Guarini as a 
Jesuit college. The museum of antiquities and the picttire 
gallery, of which it has the custody, are both of high in- 
terest — the former for the local antiquities of Piedmont 
and Sardinia (notably from Industria) and for the Egyp- 
tian treasures collected by Donati and Drovetti, and the 
latter for its Yan Dycks. There is a museum of zoology 
and mineralogy in the royal, palace (another of Guarini’s 
buildings), and the Castello palace contains the royal 
armoury (a collection made by Charles Albert in 1833) and 
the royal library with its rich manuscript collection and 
its 20,000 drawings, among which are sketches by Raphael, 
Michelangelo, and Da Yinci. The civic museum has a 
great variety of artistic and literary curiosities, among 
them a remarkable collection of autographs and the Lom- 
bard missal (1490). The J ewish synagogue, a striking and 
conspicuous building, erected in 1863 by Alessandro Anto- 
nelli, was purchased by the municipality in 1879 for a 
Renaissance museum. Other public institutions are the 
Albertine academy of the fine arts, the geographical society, 
and the Alpine club. 

The industries of Turin and its suburbs give employment to 
17,936 persons (13,305 men, 4631 women). Spinning-mills, weav- 
ing-factories, “vesta” factories (De Medici), breweries, and iron- 
works are among the more extensive establishments. The com- 
mercial relations of the city are very extensive. It is the seat of 
the central offices of the North Italian Railway ; and the central 
station is one of the most imposing buildings of its class in the 
country. The mean annual tempei'ature at Turin (1866-84) is 53° 
Fahr. (Jan. 36°, July 74°), with a maximum of 96° and a minimum 
of 4°‘l. Mists are frequent in the winter mornings, and to a less 
degree in autumn. Snow seldom falls in any great quantity, and 
on an average only on 7 days per annum. The rainfall, distributed 
over 100 days, reaches 32 inches— December being l - 6 and April 
4’3. Water of good quality is brought to the city from a distance 
of 15 miles. The population of Turin was only about 4200 in 1377 
and 9000 in 1580 ; but by 1702itwas returned as 43,866. In 1848 
it had risen to 136,849, and in 1861 to 204,715. In spite of the 
changes caused by the removal of the capital, first to Florence and 
then to Rome, the census of 1881 showed 233,124 inhabitants 
(commune 252.832). 

Turin, Augusta Twurinorum , took its name from the Taurini or 
Taurisei, an ancient Lignrian people. The town is first alluded to 
(but not distinctly by name) in the year 218 B. c. , when it was cap- 
tured by Hannibal after a three days’ siege, being at that time a 
place of great strength. A colony of Roman veterans was intro- 
duced into the city, possibly after the battle of Philippi, or at any 
rate after the battle of Actium. It was assigned to the Stellatine 
tribe. Of Roman, architecture scarcely any trace remains even in 
the oldest parts of Turin, but the arrangement of the streets of tlic 
old town recalls the alignments of the Roman military settlement. 
The Palazzo delle due Torri, often designated the Porta Palatine, 
is probably part. of a building of the 8th century. Turin continued 
to be a place of importance and military strength under numerous 
vicissitudes, till at length it was made the chief town of Piedmont 
by Amadeus, first duke of Savoy. Under Emmanuel Philibert it 
became the usual residence of the ducal family, and in 1515 the 
bishopric was raised to metropolitan rank by Leo X. Between 
1536 and 1562 Turin was occupied by the French, and in 1630 it 
lost 8000 of its citizens by the plague. The French were masters 
once more from 1640 to 1706, and again from 1798 till 1814, when 
the Sardinian states were restored to the house of Savoy, Between 
1859 and 1865 Turin was the capital of united Italy. Among the 
many men of mark born in Turin it is enough to mention, Lagrange, 
Gxoberti, Cesare Balbo, Cavour, Maroclietti the sculptor, D’Azeglio, 
and Sommellier. 
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T HE teims “Turkestan 55 and “Central Asia 55 are often 
used indiscriminately to describe tbe whole of the 
immense teuitory to the east of the Caspian, comprised 
between Sibena on the north and Khorasan (Persia), 
Afghanistan, and Tibet on the south, or to designate 
separate, sometimes arbitrarily determined, parts of the 
same legion In the beginning of the 19th centuiy the 
whole of the territory just named, with its great variety 
of altitudes, climate, inhabitants — these last differing as 
much m their histoiy as m their present characteristics — 
was comprised under the vague denomination of High 
Tartary, or High or Interior Asia After the appearance 
of Humboldt’s first draft of Asie Centrale m 1831, the term 
“ Central Asia 55 came into favour But Humboldt’s limits 
of Central Asia weie too mathematical (from 39 to49|° 
N lat ), and were further unsati&factoiy because influenced 
by his erroneous conception of the mountains of Central 
Asia, which he supposed to run either along parallels oi 
along meridians Richthofen made an attempt to limit 
the sense of the term, proposing to apply it only to that 
legion — embracing the Tarim drainage area and the Gobi 
— which has no outlet either towaids the ocean or to 
the Sea of Aral and Lake Balkash (Balkhash), and which 
constitutes the Hang-hai of the Chinese and tbe supposed 
bed of the Tertiary Asiatic Mediterranean. But this ter- 
minology, besides the drawback of including within Central 
Asia the steppes of the Gobi as fai east as Tiansbaikalia 
and the Great Khmgan, notwithstanding the broad differ- 
ences by which they aie distinguished fiom the drainage 
area of the Tamn, was open to another objection, which 
has been pointed out m M MusliketofPs Tur7cestan. It 
excluded from Central Asia Turkestan proper, wbicb never- 
theless has had the same recent geological history as the 
Taum legion, and therefore has so many features m com- 
mon with it as regards soil, climate, flora, fauna, popula- 
tion, and even civil history On the other hand, if Cential 
or Interior Asia were to include West Turkestan, and its 
limits to be determined by those of the drainage-areas 
which have no outlet to the ocean, the basins of the Volga 
and Ural, — that is, territories purely European in charac- 
ter, — would have to be comprised under the same denomi- 
nation. The fact is that m Asia, as so often elsewhere, 
hydrogiaphical considerations alone furnish no sound basis 
for geographical delimitations, and that these last must 
lesult from a complicated variety of eonsideiations, chiefly 
orographical, inasmuch as orographical aie indicative of 
other physical chaiacters, such as geology, climate, flora, 
fauna, and so on Such were the views of Ritter and Hum- 
boldt, and we aie now brought back to their conceptions, 
but conected into accordance with improved knowledge of 
the Asiatic continent. The name Cential Asia can still be 
used with great advantage to designate that immense poi- 
tion of the continent to the east of the Caspian and the 
Ust-Urt plateau which is limited on the north by the im- 
portant climatic and geo-botamc boundaiy of the Irtish 
and Aral water-parting and the Great or Ektagh Altai, on 
the east by the eastern Gobi, and on the south by the 
northern border of the Khor plateau (Aityn-Tagh and 
Kuen-Lnn), the Hindu- Hush, and the Kopet-Dagh, Ex- 
tensive as it is, this territory has its own climatic and geo- 
botanic features ; it forms a distinct part of the continent, 
when the oiography of Asia is broadly viewed; and its 
inhabitants have a numbei of common characteristics re- 
sulting directly from the physical features of the territory. 
But this immense area must be subdivided, and its sub- 
divisions become apparent as soon as the orographical 
features are grasped. 


Two gieat plateaus constitute the two backbones, as it Gre, 
weie, of the orographical structure of Asia, — that of east- 
ern Asia, an immense triangle stretching noith-east wards, p a 
having the Himalayas for its base and the peninsula of 
the Tchuktehis for its apex, and that of western Asia, 
whieh extends at right angles to the above, from the lower 
Indus to the Black Sea The Hindu-Kusli connects these 
two massive swellings, both continents of the oldest forma- 
tion m Asia. Both aie fringed on then northern edges 
by lofty chains of mountains The Tian-Shan, the Altai, 
the Sayan, and the Vitim Mountains rise m a long succes- 
sion on the bordeis of the former, while a senes of chains, 
which might be described under tbe general name of 
Kopet-Dagh, continued into the Transcaucasian chains, 
use on the north-eastern edge of the western plateau 

An immense trapezoidal depression occupies the angle West 
on the west where the great plateaus meet, and this de- Turk 
2 >ression is West Tuikestan Its south-eastern limits aie estau 
the Hmdu-Kush and the Tian-Shan , on its south-western 
edge it has the Iranian plateau , and its north-west and 
noith-east boundaries correspond with the edge of the Ust- 
Uit and the Irtish and Aral water-parting, which separates 
it from Siberia. Tbe trapezium is 1100 miles long from 
south-west to north-east, and 900 miles wide from south- 
east to uoith-west It thus includes, not only the depies- 
sion at the junction of the two plateaus, but also the girdle 
of alpine tracts which fringes them, and m whose deep 
and sheltered valleys the Turkish and partly Iiaman popu- 
lation of Turkestan find a feitile soil and plenty of water 
foi then fields, while their herds giaze on the rich alpine 
meadows m the very heart of the Tian-Shan. Not oio- 
graphically only but also in respect of its recent geological 
past, its climate, flora, fauna, and inhabitants, this region 
forms a geographical domain by itself, quite distinct from 
the steppes of south-eastern Russia, tbe prairies of Siberia, 
and the two great plateaus by which it is inclosed , and, 
although it is easily subdivided into two parts — the dry 
lowlands of the Tianscaspian depression and the plains 
and highlands of Turkestan proper — it presents one geo- 
graphical whole when contrasted with the surrounding 
legions Some doubt may axise as to the propriety of 
including m it the plateau of Pamir, but its flora and 
fauna are so closely connected with those of the Tian-Shan 
that, although better treated as a separate sub-region, like 
the Transcaspian Turcoman steppes, it cannot be separated 
from the above Eor the orographer, the “Roof of the 
"World 55 is merely a succession of the wide syrts or alpine 
plateaus that are characteristic of the Tian-Shan Most 
of this territory has within recent years been annexed to 
the Russian empue Bokhara, with its vassal khanates in 
the gorges of the Pamir slopes, and Khiva, although they 
are still described as independent, are in reality rapidly 
becoming dependencies of Russia, and the railway from 
the Caspian, which is about to connect Merv with Samar- 
kand, will complete the annexation of Bokhara West 
Turkestan, therefore, is often called Russian Turkestan, as 
distinguished from Chinese or East Turkestan. 

This second great region of Central Asia also has well- East 
defined limits A glance at any recent map shows that Turk- 
there is m the great eastern plateau a depression bordered estan ’ 
by the deep slopes of the Pamir (Humboldt’s Bolor) on 
the W , the border-ridges of Tibet (Kuen-Lun and Aityn- 
Tagh) on the S , the eastern Tian-Shan on the N , and the 
western Gobi on the E 1 Although we call it a depression, 

1 In the map (issued October 1887) embodying tbe results of Prje- 
valsky’s fourth journey, East Turkestau is plainly demarcated from tlie 
Gobi. This last falls hy a steep slope towards the Tarim depression, 
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because it is mticli lower than the surrounding plateaus, 
it is itself a plateau, ranging from 3000 to 4000 feet above 
sea-level. This depression — the Hang-hai of the Chinese, 
which, during the later Tertiary and earlier Quaternary 
period, was covered by a sea, of which a very small sur- 
vival still exists in Lob-Nor — is now drained by the Tarim. 
Its deserts, in which human settlements are now very rare, 
though formerly the population was much denser, have 
been, described under a variety of names (Little Bokhara, 
Alty-shar or Jity-shar, Kasbgaria, and so on) ; but the name 
of East Turkestan has prevailed, and there is no reason for 
abandoning it, provided it is not confounded with Dzun- 
garia. (q,v.) in the north and the great Desert of Gobi in 
the east. Dzungaria is a deep trench leading from the 
lowlands to the central plateau, and has special physical 


features and a history of its own. The Mongolian Gobi, 
on the other hand, owing to its position on the lower 
terrace of the plateau of eastern Asia, must be regarded 
as a separate unity. In fact, it appears to be more closely 
connected -with the plateau of the Selenga on the north 
and that of Ordos on the south than with East Turkestan ; 
and it, too, has its own physical features, its own inhabit- 
ants, and its own history. 

The expression Central Asia thus includes the following 
countries. (A) West Turkestan, comprising the Tian-Shan 
highlands, the Balkash plains, and the Aral-Caspian low- 
lands, politically divided into Eussian Turkestan (the 
general-governorship of Turkestan and the Aral-Caspian 
slope of Turgai and Akmolinsk), the Chinese oasis of Ivulja 
(Kuldja), the Transcaspian region, Khiva, Bokhara and 



Map of East and 

its vassal khanates, and parts of Afghan Turkestan. (B) 
East Turkestan, comprising the Tarim region as far east 
as Lob-Nor. (C) Dzungaria, limited on the north-east by 
the Tarbagatai, Altai-Nauru, Irdyn-ula, and Artsa-bogdo 
Mountains. 

West Turkestan. 

As comprised within the above limits, West Turkestan 
has an area of nearly 1,680,000 square miles, and a 
population of nearly 8,500,000. 2 It presents a very great 
variety of aspects, including the lonely plateau of Pamir, 


which narrows to the east of Lob-Nor and terminates about An . si 
some 4800 feet above sea-level, ’ 

1 See also tbe following maps : — Himalaya, rol, xi. PI. XVI- 
Sibbkia, vol. xni. PL I. ; and Tibet, PI. IV. above. ’’ 

Separate portions of it are described under* Afghanistan, Bok- 
Haea, Khiva, Oms, Syr-Daria, Seaiipalatinsk, Semiryetceensk 
Transcaspian Region, ZerafshIn. t hensk ’ 


— ■ I, 1 , East! of Crg 

“West Turkestan. 1 

in. height second only to that of Tibet] the immense com- 
plex of alpine tracts described under the general name of 
Tian-Shan (three times as long as the Alps of Europe), which 
lift their snow-clad peaks four and nearly five miles above 
the sea, and feed huge glaciers, while their deep valleys 
and gorges partake of almost every variety of climate and 
vegetation; rich prairies and still wider lowlands descend- 
ing below the level of the ocean ; and deserts where the 
winds, burning hot or icy, but always dry, have free scope 
to modify the surface, which is bare of vegetation. 

Nevertheless West Turkestan is sharply divided into two Highland 
parts, -the highlands in the south-east and the plains and region, 
deserts in the north-west. The former cover an area nearly 
1000 miles long by 270 broad, of which the northern parts 
are described under the general name of Tian-Shan (pro- 
perly,. Than-Shan). Their distinctive feature is that, like 
the highlands of Siberia, they constitute a high border- 
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ridge, running WSW toENE on the edge of the great 
plateau of eastern Asia This plateau is fringed on its 
outer side by a complex of shorter langes, -which mostly 
run parallel to the border-ridges and send off a series of 
isolated chains, due to a later system of upheaval, through 
the plains and steppes m a north-western direction Down 
to the middle of the 19th century these highlands weie 
almost absolutely unknown, and the orography of Central 
Asia as shown on our maps was quite hypothetical Numer- 
ous surveys by Russian and British explorers have, how- 
ever, recently disclosed the real structure of those regions , 
and it has now become possible to discriminate the leading 
features of the orographical conformation of the country. 
The Hmdu-Kush, with its snow-clad summits of 18,000 
and 20,000 feet, limits the highlands of Tuikestan to the 
south-east It appeals now to be settled that this ridge 
runs from north-east to south-west, as far at least as the 
latitude of Cabnl, and possibly still farther south - } and 
the last Russian surveys of the Pamir show that it extends 
north-east as far as Tash-Kurgan (37° 45' N lat , 75° E. 
long ) At the foot of its north-western slope it has the 
nrur plateau of Pamir — the “Roof of the "World,” — with an area 
.teau 0 f about 37,000 squaie miles A series of chains, gently 
sloping and dome-shaped, rising 4000 or 5000 feet above 
the level of the plateau, traverse it from south-west to 
north-east, with a remarkable parallelism, dividing it into 
a series of broad parallel flat-bottomed giooves oi valleys, 
winch do not sink below 10,000, and sometimes 14,000, 
feet above sea-level Thus the features of the lower plateaus 
of north-eastern Asia reappear here on a greater scale, hav- 
ing the same chaiacters and the same direction in the 
plaitmgs of the earth’s crust 

Nearly 150 miles to the north-west of the Hindu-Kush 
lies the north-western border of the Pamir, fringed by the 
lofty Tians-Alai Mountains Their crest, covered with 
snow, uses nearly 4 miles above the sea (Kaufmann Peak 

23.000 feet) , hut the traveller approaching them from 
the south would hardly guess their height, because their 
southern slope towards the wildernesses of the plateau, 
themselves 13,000 feet high, is very gentle. The great 
elevation of the border-chain is only realized when it is 
seen from the Alai valley on the north, where its steep and 
deeply frn rowed sides tower up like a dark wall, from 

11.000 to 14,000 feet high, above the high and broad valley 
of the Kizil-su The geological structure of the Alai 
valley must not be inferred from its orographical features, 
otherwise we should describe it as longitudinal It is 
watered by the Kizil-su, which flows towards the west- 
south-west and joins the Amu-Dana under the name of 
Vaksh (or Wakhsh) On the north it has the lofty Alai- 
Tagh range, also partially snow-clad On our best maps 
the Trans- Alai Mountains are figured as an isolated range, 
some 120 milos m length, and it cannot yet be affirmed 
with certainty which chains of the Tian-Shan, possessing 
the same border-ridge characters, ought to be consideied as 
its continuations Further research is needed to determine 
whether it is continued south-west by the Darvaz, or Lahor, 
Mountains, where the group of lofty Sel-tau peaks feed the 
extensive Fedtclienko glacier, or by the Hoja-Mahomet 
chain on the left bank of the Amu-Dana. 1 Thus the real 
north-western limits of the Pamir aie still unsettled 
As for the north-eastern continuations of the Trans-Atai, 
the present writer is inclined to trace them, not in the 
Kokshat-tau, but in the Terskei Ala-tau and the high 
mountains of Sary-yassy, where the Khan-Tengri lifts its 
snow-clad granitic cap 24,000 feet above the sea, and is 
surrounded by numerous vast glaciers (Semenoff’s and 
MushketofFs Muz-art). It would thus separate, broadly 
s peaking, the drainage area of the Tarim from tho se of 
M3ee(> Ghiim-G-rzimailo, m Iztoesfoct of Russ Geog Soc., vol. xxn ,1886. 


Lake Balkash and the Sea of Aial Thus the border-ndge 
of the Central Asian plateau would have a length of moie 
than 1000 miles from the Amu to Kulja, and the valleys of 
the upper Naryn and Tekkes would therefore he homologous 
with that of the Atai. 

A girdle of alpine tiacts, from 150 to 180 miles mAlpm 
width, which fringes the outer edge of the Pamir plateau, tracts 
consists of shorter chains running parallel to the bordei 
ridge and ranging from 11,000 to 17,000 and 20,000 feet 
m altitude They are separated by deep valleys, mostly 
with three separate foldings of Azoic rocks. Some of these 
ranges are covered with perennial snow and feed gieat 
glaciers, among which Schuiov&ky and Fedtchenko glaciers 
around the lofty Kok-su group are especially worthy of 
mention These subsidiary chains all belong to the oldest 
system of upheavals, which have had a north-east direction, 
and which at four different places are modified by more 
modern ones having a north-western direction. In lat 47° 

N the oiographical structure becomes more complicated, 
the alpine region being pierced by the hioad Dzungarian 
trench, which leads from the lowlands of the Irtish to the 
heights of the Central Asian plateau A high ridge — the 
Tarbagatai — continued m the Tchmghiz (Jmghiz) aud 
Karkaralmsk Mountains, branches off north-westwards, 
separating Turkestan fiom Siberia Further east the Tian- 
Shan is continued on our maps m an eastern direction , but 
our knowledge of it still remains very impeifect. 2 

A senes of deep depressions, — Balkh, Ferghana, Issyk- Lacus- 
kul, andKulja, — sinking to low levels amidst the Tian-Shan trine 
highlands follow one another m a north-east dn ection. That ol 
of Issyk-kul is occupied by the lake of the same nameghan". 
(5000 feet above the sea), while the second and fourth, now 
desiccated, are lacustrine basins A great number of 
smaller lacustrine basins, mostly filled with Tertiary con- 
glomerates, occur higher up in the mountains, For the 
orographer and the geologist they are homologous with those 
of the Altai and east Siberia (Bukhtarma, Us, Irkut, Bar- 
guzm, and others) The rivers that issued from the high 
alps had to pierce many parallel ridges m order to reach 
the plains, and they frequently expanded into wide lakes 
before cleaving through the chains of mountains the narrow 
and deep transverse gorges by which they descended to the 
lower terraces. 

Like the highlands of Siberia, those of Turkestan are Lowland 
fringed by a girdle of plains, having an altitude of from P lams - 
1000 to 1500 feet, and these again are skirted by an im- 
mense lowland area reaching only 400, 300, and 150 feet, 
or even sinking below the level of the ocean. These plains 
and lowlands cover nearly 650,000 square miles Some 
geographers divide them into two portions, — the higher 
plains of the Balkash (the Ala-kul and Balkash drainage 
areas) and the Aral-Caspian depiession, which occupies 
nearly two-thirds of the whole and has been ably described 
by M Mushketoff under the appiopriate name of Turanian 
basin, — the Kara-tau Mountains being considered as the 
dividing line between the two. The Balkash plains, move 
than 1000 feet above the sea, and covered with clay, with 
a girdle of loess at their foot, are well watered by the Hi 
and other feeders of Lake Balkash (see Sbmieyetchbnsk) 
and on their rich prairies are the homes of numerous 
Kirghiz, In the south-west the clayey soil becomes 
saline. There is the Famine steppe (Bek-pak-data), while 
m the Ak-kura steppe, which surrounds Lake Kara-knl, 
large areas are covered with sands, partly shifting A 
gulf of clayey plains penetrates up the 111 into the in- 

2 The piesent writer is inclined to consider the “ Eastern Tian-Shan ” 
of our maps, which runs east-soutli-east to Bagratah-lcul, as a separate 
chain belonging to the more modern system of north-western upheavals, 
meeting at its eastern extremity a chain which trends towards the 
north-east. 
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tenor of the mountains, and its thick layem of loess form 
the Kulja oasis Another gulf, penetrating much moie 
deeply into the high lands up the trench occupied hy Lakes 
Ebi-Aor and Ayai, and joining the trench of the upper 
Irtish, leads by an impel ceptible giadient up to the plateau 
of Central Asia It is know n as the “ Dzunganan Gate,” 
and a gate it has been since the dawn of history for whole 
nations of nomads who have migrated from the rapidly 
desiccating plateau down to the grassy prairies of Sibena 
and Russia The plains and lowlands of the Turanian 
basm are subdivided by a line drawn from north-east to 
south-west along a slight range of hills running fiom the 
sources of the Ishim towards the south-east corner of the 
Caspian (Bujnnrd and Elburz edge of Khorasan) This 
low range, which most probably separated the lowlands of 
the Aral-Caspian region (submerged during the Post-Plio- 
cene period) from the higher plains which had emerged by 
the end of the Tertiary period, now dmdes the Transcas- 
pian steppes from the somewhat different higher plains 
(see Transcaspian Region) In the Turanian basin the 
contrast between desert and oasis is much stronger than 
m the Balkash region Fertile soil, or rather soil which 
can he rendered fertile by irrigation, is limited to a narrow 
terrace of loess along the foot of the mountains (see Syr- 
Daria), and is surrounded by barren deserts. Even where 
the loess spieads over terraces at some distance from the 
mountains, as in the south-east Tianscaspian region, it can 
be cultivated only when irrigated. The dryness of the 
climate is excessive lam falls only wheie the hills cause 
the clouds to condense, the soil elsewhere being moistened 
only occasionally by a few showers Two rivers only — 
the Syr and the Amu — succeed in crossing the desert and 
leaching the Sea of Aial But their foimer tributaries no 
longer run their full course the glacier-fed Zerafshan dries 
up amidst the gaulens of Bokhara soon aftei emerging 
from the highlands, and the Tejen, the Jlurghab, and the 
Andkho lose themselves amidst the fields of the Turcomans 
The only tributaries which the Amu retains are those which 
have the whole of their course m the highlands In the 
north such formerly important tributaries of the Syr-Dana 
as the Ichu, with its subtributary the Sary~su, now dry 
up some hundreds of miles distant from the main stream 
The and desert absorbs every drop of running water which 
reaches its borders. 

Desicca- The whole area is now undergoing geological changes on 
West° f a vaa ^ sca ^ e ^ lvers have changed their courses, and lakes 
Turic . their outlines Far away from their present shores the 
esten geologist finds indubitable traces of the recent presence 
of the lakes m the shells they have left amidst the sands 
Traces of former rivers and channels, which were the ma.m 
arteries of prosperous regions within the period of written 
history, have now disappeared Of the highly developed 
civilizations which grew up and flourished m Bactnana, 
Bokhara, and Samarkand the last tiaces are now under- 
going rapid obliteration with the desiccation of the rivers 
and lakes. The great “ Blue Sea ” of Central Asia, the Sea 
of Aral, which at a recent epoch (Post-Glacial) extended 
south-west to Sary-kamysh, and the shells of which are 
found north and east of its present shores from 50 to 200 
feet above its present level (162 feet above the ocean, and 
215 above the Caspian), now occupies but a small portion 
of its former extent It covers a shallow depression, some 
23,000 square miles in area, which is drying up with as- 
tonishing rapidity, so that the process of desiccation can 
be shown on surveys separated only by intervals of ten 
years , large parts of it, like Gulf Aibughir, have dried up 
since the Russians took possession of its shores. Steamers 
regularly ply on its waters and ascend both its tributaries. 
The whole country is dotted with lakes, which aie rapidly 
disappearing under the hot winds of the deserts , and the 


clayey tnkyrs of the steppes give evidence ot thousands 
lakes which have quite recently ceased to exist, leaving 
beds of clay kept wet by the condensed moisture of wmtei 
and the few lam-showers of early spimg 
Like the highlands of eastern Asia, those ot Tmkestan aie mostly Geology, 
built up of Azoic gneisses and. metamoiplnc slates, lestmg upon 
giamtes, syenites, old oithoelase poipliynes, and tlie like These 
upheavals date fiom the lemotest geological ages , and since the 
Pnmaiy epoch a tnangular continent having its apex turned to- 
uaids the noith-east, as Afuea and Amenca have thens pointing 
southwaul, lose m the middle of what now constitutes Asia It is 
only m the outei foldings of the highlands that Pnmaiy fossilifeious 
deposits aie found, — Devonian, Carhomfeious, and Peimo-Caihome 
Within that penod the pimcipal valleys were excavated, and their 
lowei parts have been filled up subsequently with JuiassiC, Cieta- 
ceous, and Teitiaiy deposits One of the most stiikmg instances of 
this is the veiy thick Cietaceous and Teitiaiy deposits which covei 
the bottom of the valley of the Yaksh (light tributary of the Amu) 
and aie continued foi about BOO miles to the noi tli-east, as fai as 
the Atai valley, — piobably along the edge of the Pamu plateau 
The deposits ot tlie Secondaiy penod have not maintained then hon- 
zontal position While upheavals having a noith-eastem stake 
continued to take place aftei the Caibomfeious epoch, 1 anothei senes 
of upheavals, having a noith-westem stake, and occasioned by the 
expansion of diabases, doleates, melaphyies, and andesites, oceuaed 
latei, subsequently at least to the close of the Teitiaiy penod, if not 
also befoie it, dislocating foimei chains and laismg locks to the 
highest levels by tlie addition of new upheavals to the oldei ones 
Thioughout the Tuassic and Jurassic peaods neatly all Turkestan 
remained a continent indented by gulfs and lagoons of the south 
European Tuassic and Juiaasic sea Immense fiesli-watei lakes, 
in which weie deposited layers of plants (now yielding coal), filled 
up the depiessious of the country Cietaceous and Teitiaiy deposits 
occui extensively along the edge of the highlands Upper and 
Middle Cietaceous, containing phosphates, gypsum, naphtha, sul- 

E lrnr, and alum, attain thicknesses of 2000 and 5000 feet m Hissai 
lepiesentatives of all the Teitiaiy foimations aie met with m Tuik* 
estan , but, while m the highlands the stiata aie coast -deposits, 
they assume an open sea character in the lowlands, and then uch 
fossil fauna furnishes evidence of the giadual shallowing of that sea, 
until at last, aftei the Sannatluan penod, it became a closed Medi- 
tenanean During the Post-Pliocene penod this sea bioke up into 
seveial paits, united by nanow straits The connexion of Lake 
Balkash with the Sea of Aial can haully he doubted , but this poi- 
tion of the great sea was the fiist to be divided While the Sea of 
Aial lemaiued m connexion with the Caspian, the desiccation ot 
the Lake Balkash basin, and its bieak-up into smallei sepaiate 
basins, weie alieady going on The Quateniaiy epoch is xepio- 
sented by vast moiaimc deposits m the valleys of the Tian-Slian 
About Khan-Tengn glaeieis descended to a level of 6800 feet above 
the sea,- and cbschaiged into the wide open valleys oi syits It is 
most piobable that, when allowance has been made foi the oblitera- 
tion of glacial mai kings, and the legion has been better exploied, it 
will appeal that the glaciation of Tuikestan was on a scale at least as 
vast as that of the Himalayas. In the lowlands the Aral-Caspian de- 
posits, which it is difficult to sepaiate sliaiply fiom the later Teitiaiy 
cover the whole of the aiea They contain shells of molluscs now 
mhalntmg the Sea of Aial, and m then petiogiaplncal featuies aie 
exactly like those of the lower Volga The limits of the Post-Pliocene 
Aial-Caspian sea have not yet been fully tiaced. It extended some 
200 miles noith and moie than 90 miles east of the present Aial 
shores. A nariow stiait connected it with Lake Balkash Tlie Ust- 
uit plateau and the Mugojar Mountains (see Tuiigai) pi evented 
it fiom spieachng noith-westward, and a nanow channel connected 
it along the Uzboi (see p 512 siqjict) with the Caspian, which sent 
? i 7 ^ 1G spiead tip to Yolga, and was connected by 

the Manytch with the Black Sea basin Gieat liiteiest, geological 
aud nistoiical, tlius attaches to tliG recant changes luidsrgonG by 
this basm , but much still remains to be done befoie the numerous 
questions ansmg m connexion with it can be settled Since the 
theory of geological cataclysms was abandoned, and that of slow 
modifications of the crust of the earth accepted, new data have been 
obtained m the Aial-Caspian legion to show that the late of modi- 
fication after the close of the Glacial period, although still very 
slow, was fastei than had been supposed from the evidence of sunilai 
changes now going on m Euxope and Amei ica Tlie effects pi oduced 
by desiccating agencies aie beyond all comparison more powerful 
than those which lesult from the eaitliquakcs that are so frequent m 
Iiukestan All along the base of the highlands, fiom Khojend to 
Vyeinyi, earthquakes aie frequent , 3 but, however destructive of 
life, then effects lie beyon d th e scope of our observational methods 
1 Mushketoff’s Tuikestan (pp. 35, 681) seems to justify this con- 
clusion 

* fee I. Ignatieff, m Izvestia of Buss. Geogr Soc , vol xxm , 1887. 

For a list of them, see Iziestia of Russ Geogr Soc , vol xxm., 1887 , 
also Orloff, m Mem. of Kazan Naturalists, 1873, m 
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Climate The climate of "West Turkestan is exceedingly diy and con- 
tinental Although the countiy is comprised within the lati- 
tudes of Sicily and Lyons, it has a south Norwegian Januaiy and 
a Peisian summer Tempeiatuies of moie than 100° Fahr m the 
shade aie common, and the heat is lendeied still moie unbearable 
by the leflexion from a soil destitute of vegetation The mntei is 
toi the most part so cold that the aveiage tempeiatuie of Januaiy 
is below the freezing point, and even leaches 0° Fahi Snow falls 
foi seveial months on the lowei Syi-Dana, and, ueie it not blown 
away by the winds, sledge-communication would he possible This 
uver is fiozen foi an aveiage of 128 days eveiy yeai in its lowei 
paits, and neaily 100 days at Peiovsk At Tashkend theie is snow 
dui mg two months and tempeiatuies of -10° Fahr have been 
ineasuied In 1876, on 24th Octobei, aknond-tiees, vines, and 
cotton ci ops were huned undei a heavy snowfall To the south of 
Khojend the w intei becomes moie clement Absence of lam is 
the distinctive featrne of the climate Although it rams and snows 
heavily on the mountains, only 11 inches ot lam and snow fall 
tlnoughout the yeai at Tashkend, at the base of the highlands, 
and the steppes of the lowei Amu have less than 3 inches A few 
showers aie all that fall fiom the almost mvanably cloudless sky 
above the Tianscaspian steppes. The following table will lllus- 
tiate the climate of Tuikestan — 



Lati- 

tude 

Height 
in feet 

Aveiage tempeiatuie 
Yeai | January | July 

Rain in 
inches 


51° 12' 

1020 

28° 8 

0°0 

69° 2 

92 

Seinipalatmsk 

50” 24' 

590 

27° 0 

-0° 7 

72° 5 

77 


4S° 37' 

SCO 

21° 8 

3° 4 


61 

Iiazalm&k 

45* 45' 

160 

45° 5 

10° 6 

78° 0 

79 

Alevandi ovsk 

44° 33' 

-30 

51° 2 

25° 0 

78° 0 


Kulja . 

43° 51' 

2100 

48° 7 

14° 4 

7l>“ 5 


Nukus 

42° 27' 

215 

53° 0 

19° 4 

79° 6 

29 

Petro-Alexaiuh o\ sk 

41° 28' 

325 

55° 0 



24 

Tashkend 

41° 19' 

1480 

58° 3 

29° 0 

77° 5 

113 

Krasnovodsk 

40° 00’ 

-70 

59° 8 

36° 3 

83° 2 


Yarkand(BastTur ) 

38° 21' 

4120 

54° 2 

21° 2 

81° 7 



Fauna. The fauna of Tiukestan belongs to the gieat zoo-geograplucal 
domain of noithem Asia, and is only difierentiated by the piesence 
of species which have disappeared from the peuphenc paits of the 
Old World and now find a lefuge m the remotest legions of the 
uninhabited plateau From the gieat Paheoarctic legion it is 
distinguished by the presence of Himalayan species The distinct- 
ive animal of the Pamir plateau is the magnificent Ovis poll (con- 
jeotuiod to be the ancestoi of our common sheep), mentioned by 
Mai co Polo and i ediscovei ed by Syevertsotf. It bleeds by thousands 
on the Pamir, climbing the highest udges, which ltprefeis to the 
valleys The region to which it is confined has the shape of an 
ellipse, with its longei axis umnmg south-west to north-east The 
animal is rare on the uppei Naiyn, and never penetrates to the 
west of Sel-su In the alpme tracts of the Tian-Shan, on the 
borders of the Pamir, then hoins and skulls aie frequently met 
with, but theie the place of the species is now taken by Oms Jcarelmi. 
The wild horse, which occurred m Poland a few centimes ago, has 
been discovered by Piejevalsky in the highlands of Dzungaria and 
described as Emms prjcvalsku by Polyakoff The wild camel in- 
habits the lonely plateaus south of the Ala-Shan , hut no descrip- 
tion of it has been published The other mammals of Tuikestan 
are mostly those which aie met with elsewheie m noith Asia. The 
laige light -eolouied Himalayan hear ( Ursus isaballmus) has its 
home on the Pamn, and the smaller, strong, white-clawed Leuconyx 
up to the highest levels on the Tian-Shan Antelopes, Lupus 
lehmanm , Lagomys rutilus, various speoies of Arvicolse, and the 
Himalayan long-tailed marmot ( Arctomys caudatus), the most char- 
acteristic inhabitant of the alpine meadows, are the only mammals 
of the Pamir propel In the alpine legion aie found the badger 
(Males toxus), the ermine ( Fcstonus ernmieus ) and six othei Mus- 
tdiclse, the wild dog ( Cams alpinus ), the common and the black- 
eared fox (O. melmotis), while the corsac fox ( O . corsac) is met with 
only on the plains. Two species of lynx, the cheetah (Fehs jubata), 
Felis manul , and Fehs irbis, this last extending westwards as far 
as the Persian Gulf and eastwards as far as the uver Arnui, must 
be added to the above The tiger is met with only on the 
lower Amii-Daua, except when it wanders to the alpine legion m 
pursuit of the maral deei ( Oervus maral ) The jackal is charac- 
teristic of the steppes , it banishes the wolves and foxes Hares 
are lepiesented by seveial species, Lepus lehmanni being the most 
characteristic Both the common and the long-tailed marmot (A 
baibacmus and A caudatus) are found at the foot of the mountains, 
as also four species of Spermophilus, three of voles, two of the 
mouse, and tluee of the hamster The Menanes (four species) and 
the jerboa (five species) are only met with in the steppe region. 
Of ruminants, besides the shoep ( O poll, 0. karelvm, O nignmontana, 
O hemsn), we find one mufflon ( Musimon vignei), formerly known 
only in the Himalayas, the Chinese antelope (Antilope subgutturosa ) 
and the saiga antelope m the steppes, the Siberian ibex and another 
goat, the yak, the zebu or Indian ox, the common ox, the camel, 


and the diomedaiy. The wild boar is common in the reed thickets 
along the nveis and lakes, where it stays dunng the \untei, 
imgiatmg to the highlands m summei The hedgehog and porcu- 
pine aie common m the plains 

It would be impossible to describe in a few words the avifauna 
No fewei than 385 species aie leeorded, most of them being middle- 
Euiopean and Meditenanean A laige numbei weie formerly known 
only m the Himalayas, oi m Persia, while others have then ongiii 
in east Asia The commonest aie mostly Euiopean acquaintances 
As for the veiy uch insect fauna, of which full descriptions aie 
now accessible, it is woithy of note that among the Lepidoptem of 
the Pamii theie is an interesting mixture of Tian-Shan with 
Himalayan species M Gium-Gizimailo found on the Pamn the 
Qolias nastes, a species chaiactenstic of Labiadoi and Lapland , 
like the alpine plants which beai mtness to a Glacial peiioil 
flora m the Himalayas, this butteifly is a siuvival of the Glacial 
peuod fauna of the Pamn 1 

As a whole the floia of Tuikestan belongs to that of Cential Asia, Flora, 
which was foimeily continued by geo-botamsts as fai west as the 
steppes of Russia, but which must now be considered as a separate 
legion subdivided into two, — the Cential Asian piopei and that of 
the Gobi, It has its own habitus, notwithstanding the numbei 
of species it has in common with Sibeua and south east Russia on 
the one hand and with the Himalayas oil the othei, and this habitus 
is due to the diyness of the climate and the consequent changes 
undergone by the soil Towaids the end of the Glacial peuod the 
Tian-Shan Mountains had a floia veiy like that of noithem Caucasus, 
combining the chaiaeteis of the floras of the Eui opean Alps and tlia 
Altai, while the piames had a floia very much like that of the 
south Russian steppes During the Stone Age the human inhabit- 
ants lived m foiests of maple, white beech, and apple trees. But 
the giadual desiccation of the countiy resulted in the lmmigiation 
fiom the Central Asian plateau of sued species as could adapt them- 
selves to the diy climate and soil, in the disappearance of European 
and Altaic species fiom all dnei paits of the legion, m the survival 
of steppe species, and m the adaptation of many of the existing 
species to the needs of an and and extieme climate and a saline soil J 
At pieseutthe floia of Tuikestan has a variety of chaiaeteis, depend- 
ing on the vanous physical aspects of the sepaiate legions, the 
Parnu vegetation and that of the Aral -Caspian steppes constituting 
two types with numbeiless mteimedute gradations 

There is no aibozeal vegetation on the Pamn, except a few 
willows and tamarisks along the livers Mountain and valley 
alike aie coveied with soft carpets of grass, various species of 
Festuca piedommatmg almost to the exclusion of all othei s In 
the immediate vicinity of watei the ryang (Oaicxphysoides) glows, 
and a few patches aie coveied with Allium To these may he 
added a few Fanwiculcicm, some Myosotis, low Scahosse, the common 
Taraxacum, one speeies of Chamomilla , and a few Lcgunnnosm In 
the north and west the Stipa of the Russian steppes supeisedes 
Festuca and affoids splendid pastme fox the lieias of the Kaia- 
Kiiglnz In the goiges and on the bettei -watei ed slopes of the 
mountains the herbaceous vegetation becomes decidedly uch Be- 
sides the above-named theie aie many other Grammese, such as 
the beautiful Lasiagrostis splendcns, and whole seas of Scahosse , 
Fremurus, of a variety of colours and 6 to 7 feet m height, forms 
thickets along with the tall Scorodosma Joetida The noithem 
slopes of the Atai chain are nchei m trees Up to 12,000 feet full- 
grown specimens occur of the aitcka (Jhimperus pseudo-Sabina), 
chaiactenstic of the whole noithern slopes of the Turkestan high- 
lands, the poplar, a very few Touches (B Sogdiana), and a uch 
undei wood of shrubs familiar in Euiopean gaulens, such as Ehodo- 
dendi on chrysanthim, Sorbus aumpai ia (i owan), Barbei is heteropoda 
(berbeiry), Lonicem Tatanca (honeysuckle), and Cmtsegus (haw- 
thorn). Farther east and noith comes the Tuikestan pine ( Picea 
SchrenJciana), while at lowei levels theie glow numeious willows, 
black and white poplais, tamarisk, large Ccltis, as well as shrubs of 
Flaeagnus (wild olive), Hippophae i hamnoides (sallow thorn), Lulus 
fructicosus (blackbeuy), Ft units spinosa (blackthorn), and P Ar- 
mcmaca (apneot) The characteristic poplar, Populus diversifoha, 
which does not seem to have found yet the shape of leaves best 
suited to the donate, and therefore produces them m most staking 
variety, and the dwarf Acer Lobeln — veiy different, however, from 
the Euiopean maple — also oociu 

The above applies to most of the highlands of the Tian-Shan 
The drxei southern slopes are quite devoid of aiboieal vegetation. 

i For ampler information, see SyevertsofPs “Vertical and Honzontal Distri- 
bution of Turkestan Animals,’' m Tevestia of the Moscow Soc of Amateurs of 
Nat Science, 1873 , Fedtchenko’s t( Travels to Turkestan,” extending over 18 
parts ofvols an,, xix , xxi , xxiv , and xxvi of the same Javeslut, and foimmg a 
series of monographs by specialists which deal with separate divisions of the 
animal and vegetable kingdom (the flora by Regel) , Oshanm’s Zoo-Geographical 
Problem in TivrkesUm, Tashkend, 1880, Grum-Gvzimailo’s “Flora and Fauna 
of Pamir," in Tevestia of Russ Geogi Soc , 1886 , Works cf the Aral-Caspian 
Expedition, Butleroff’s “Oimtli of Nukus,” m Mem StPetersb Soc Nat , vol 
x , 1879 , and the journeys of Borsolioff, Semenoff, Syeveitsoff, Osten-Sacken 
(Sertum Tim Shamoum), Regel, Prjevalsky, and many otheis Cf also foi the 
southern paits of the region Reports of the Afghan Boundary Commission 

‘■t SeeM Krasnofl’s researches in Tevestia of Russ Geogr Soc, vol xxm,1887. 
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On the northern slopes at the higher lei eh, only the Jumper us 
X^udo-S'ibiun grow s on the mountains, anil rich meadow glasses 
co\ ev the syrts. Lower down, at about 7500 to SOOO feet the comfei 
zone begin-, characterized bi the Plum Schrailiaaa, w hich furnishes 
the inhabitant!, with timba and fuel Of course the aitcha and a 
lew othei deciduous trees also occur The richest zone is that 
which come-, nett, extending downwards to 5000 and 4500 feet 
'lhere woods of bueh, several species ol poplar, the maple (Acer 
Semenova), and a rich underwood spiead over the mountain slopes 
Oichaids ot apple and apricot sunound the villages The meadows 
aie coieied with a rich vegetation, — numbeiless bright P&onue, 
vinegated Suibiosis, large Coniolvulaeese, all kinds of Camjpanulse , 
dnk-colomed Eicmurus, splendid Umbelhferm , yellow -floweTed Octl- 
l in hi, a mass of Rosaceee, Altheas, Glycyrrluzae, high-stemmed Scored - 
ciimfahda, and tall Grununess. But, as soon as the soil loses its 
futile humus, it produces only a few of Phloms, AlTiagi cavieloi um, 
Psaniinse, Salsolacex, Aitemisim, Peganum, and some poppies and 
Ghaviomillse, but only in the spnng. The invading steppe plants 
appear everywhere m patches m the Turkestan meadows Veiy 
often — almost invariably on the drier southern slopes of the 
mountains— the steppe vegetation climbs up to the level of the 
alpine Nowhere, perhaps, is the effect of various soils — loess, 
clay, salt clay, and sand — upon vegetation better observable than 
m the recently-emerged and and regions of Turkestan 
The ‘ cultme ” or “ apneot ” zone is followed by the piame belt, 
in which black-eaxth plants (Stipa and the like) struggle foi exist- 
ence against invading Central Asian foims And then come the 
lowlands and deserts with them moving sandy bat khans, shots, 
and talyrs (see Transcaspian Region) Two species of poplar (P 
pi umosa and P diversifolia), Elmagnus angustifoha, the ash, and 
a few' willows glow' along the livers. Large areas aie wholly 
destitute of vegetation, and aftei mossing 100 miles of such a 
desert the traveller will occasionally come upon a foiest of saksaul 
(Anabasis Arnmodendrcni) Contorted stems, sometimes of consider- 
able thickness, very hard, and covered with a grey ciacked baik, 
rise out of the sand, bearing green plumes of thm branches, with 
small grayish leaves and pink fiuit Sometimes the tiee is a name 
knot peeping above the sand with a crown of thm branches But 
even these fantastic growths are rapidly being destroyed by the 
Kirghiz herdsmen, who use them for fuel, 1 In spring, howevei, 
the steppe assumes quite another aspect, being coveied, except 
where the sands are shifting, with a lieli vegetation Pei sum 

species penetrate into Bokhara and the region of the upper Amu 
Vege- As already stated (p 6.35), the climate of Tuikestan vanes con- 
tablepro- siderably fiom noith to south In Akmolmsk and Semuyetchensk 
ducts, most ot the kinds of com which characterize Middle Russia 
are grown South of the Tchu and the Syr-Lana gaidening is a 
considerable industry ; and, although rye and wheat continue to 
be the chief crops, the culture of the apple, and especially of the 
apneot (uryuk), acquires importance Attempts aie also made to 
cultivate the vine The inhabitants of the neighbomhood of Tash- 
kend and Samarkand, as well as those of the much moie noithein 


Agri- 
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but better shelteied Kulja oasis, add the cultivation of the almond, 
pomegranate, and fig Vines are grown and cotton planted in 
those districts Finally, about Khojend and in Ferghana, where 
the climate is mildei still, the vine and the pistachio tree cover the 
lulls, while agriculture and hoitieulture have leached a high degiee 
of perfection Successful attempts are now being made to grow 
the tea-plant in the Transcaspian region 
The arable land, being limited to the nrigated terraces of loess 
already spoken of, occupies less than a fiftieth of the whole aiea of 
West Turkestan, even when the Transcaspian deserts are left out 
of account The remainder is nearly equally divided between 
pastuie land and desert (sandy steppe and barren mountain) 
Owing to a vciy equitable distribution of irrigation water m accord- 
ance with Moslem law, agriculture and gardening have reached a 
high stage of development in the oases Two crojis are usually 
taken every year, 2 Wheat, barley, millet, pease, lentils, ucc, 
sorghum, lucerne, and cotton are the chief agiicultural products 
Carrots, melons, vegetable mairows, and onions are extensively 
grown. Rye and oats aie cultivated in Kazalmsk and Kopai. 
Corn is exported Owing to the irrigation, total failure of crops 
and consequent famines are unknown, unless among the TTngTnz 
shepherds The kitchen gardens of the Mohammedans are, as a 
rale, admirably kept Potatoes are grown only by the Russians 
The cultivation of cotton is rapidly extending (32,000 acies m 
1886), as also is sericulture, which is chiefly earned on m 
Ferghana, whence silk cocoons are an important item of expoit 
Cattle-bieedmg is extensively pursued, and m Russian Turkestan 
alone recent estimates show 400,000 camels, 1,600,000 horses, 
1,200,000 cattle, and 11,000,000 sheep This last figure, however, 
is hut a veiy rough estimate, —the flocks on the Kirghiz steppe 
being so large that the p iopnetors themselves do not know their 

*^01ga Fedtchenko and Prof Sorolune’s drawings of saksaul forests m 
M zT of J\ e ? s °f R Z ss Twkentcm,, also Bull So c Nat Mono , 1884, No 1 
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exact numbers Muiiams are of ftequent oceiurence , a lecent one 
lesulted m a ternble famine among the Knghiz Live cattle, 
hides, wool, eamel-hau, tallow, felt, and leathei aie expoited to a 
considerable extent 

The mineral wealth of Turkestan is considerable Traces of Minerals, 
aunferous sands have been discoveied at many places, but the pei- 
centage of gold is too poor to make the woilang remunerative 
Silvei, lead, and iron ores occur at several places , hut the want 
ot fuel is an obstacle to their exploitation The vast coal-beds of 
Kulja and seveial infenor ones m Turkestan aie not yet seuously 
woiked, the total yearly output being only some 120,000 cwts 
The naphtha wells of Feighana and the layers of graphite about 
Sairam-Kor are also neglected. Theie are abundant deposits of 
gypsum, alum, kaolin, marble, and similar matenals Notwith- 
standing the salt springs of Ferghana and Syr-Dana, the salt lakes 
of the region, and the rock-salt strata of the Alexandroysk 
Mountains, salt is imported 

Turkestan has no manufacturing industry earned on by means Industry 
of machinery, except a few distilleries and tw r o establishments foi and 
diessmg raw cotton But theie is a gieat variety of artisan woilc, trade 
which, however, has been, for some time declining and now stands 
at a rather low level 3 Trade is veiy actively earned on Its 
importance may he judged by the fact that m 1876 27,900 camels 
weie used for the tianspoit of wares to Tashkend This town and 
Bokhara aie the chief commeicial centres, the principal articles of 
export to Russia, via Oienbiugand Semipalatmsk, being 1 aw cotton 
and silk, cattle and their products, while manufactuied waies aie 
lmpoi ted m l etui n Theie is also an impoit and expoit trade to 
and fiom Uiumtchi and China, via Kulja and Ak-su, 

Tuikestan has been the theatre of so many migrations and con- Etlmo- 
quests that its present population could not fail to be veiy mixed graphy. 
Both Aiyans and Mongols (especially the Ural-Altaic branch) have 
their lepiesentatives theie, the foimer settled for the most pait, 
the lattei chiefly nomad The Ural-Altaians, or Turanians, are 
numencally the predominant element, and consist of Turcomans, 

Knghiz, Uzbegs, and Saits. The Turcomans inhabit chiefly that 
part of Turkestan which is now known as the Transcaspian 
Region (q v ) They number less than one million The Kara- 
Kalpaks (“Black Bonnets”) may number about 50,000 m Tuike- 
stan, and some 300,000 in the Russian empire altogethei Very 
little is known, of their history They are supposed to be but 
recent immigrants to Syr -Daria, having come from the former 
Bulgarian empiie on the middle Volga Their language and 
habits are the same as those of the Knghiz , but foi the last 
century and a half they have hacl some acquaintance with agricul- 
ture Their pacific temper exposed them to the raids of the 
Kirghiz, who compelled them fust to settle m Dzungana, then to 
change then dwellings seveial times, and ultimately (m 1742) to 
recognize the sovereignty of Russia Even since that time they 
have been driven by the persecutions of their old enemies to 
cross the Aral-Caspian steppes and seek lefuge neai Astrakhan 
The real masters of the steppes and highlands of Tuikestan are 
the Kirghiz, of whom there aie two branches, — the Kazak (Cossack) 

Kirghiz and. the Kaia (Black) Kirghiz or Burnt (see Kirghiz) 

The Uzbegs, who played a predominant political pait m Tuikestan 
befoie the Russian conquest, are of Tuieo-Taitar origin and speak 
a puie Jagatai dialect , but they aie mixed to a great extent with 
Persians, Kirghiz, and Mongols. They aie subdivided into clans and 
lead a semi-nomadic life, preserving most of the attractive features 
of then Turkish congeneis — especially their honesty and independ- 
ence "When settled they are mostly designated as Sarts — a name 
which has reference more to manner of life than to anthropological 
classification, although a much stronger admixture of Iranian blood 
is evident in the Saits, who also speak Persian at Khojend and 
Samaikand Taiantchi or Taianji (“labourer” in Chinese) is the 
name given to those Sarts who were settled m the Kulja region by 
the Chinese Government aftei the rising of 1758. They constitute 
about two-fifths of the population of Kulja After defeating the 
DzungaBs in the year 1865, they took the political power m Kulja 
into their own hands, offering shelter to the Knghiz who made 
inroads on the Russian dominions. This was made a pretext for ’ 
the annexation of Kulja by Russia m 1871 , but it has been since 
restoied to China, The origin of the Dzungans is somewhat prob- 
lematical They number nearly 20,000, and inhabit the valley 
of the 111 in Kulja and partly are settled m Russian Turkestan 
They are Mohammedans, but have adopted Chinese maimers of life 
The Mongolian branch is represented m Turkestan by Kalmucks 
and Toigoutes (Torgod) m the north-east and m Kulja, where 
they aie mixed with Solons, Sibos, and Chinese The Aryan 
Tajak (see Tajak), the aborigines of the fertile parts of Turkestan, 
were subdued by the Tureo-Mongolian invaders and paitly com- 
pelled to emigrate to the mountains, where they are now known 
as Galtchas They constitute the intellectual element of the 
country and are the principal owners of the irrigated land, — the 
Uzbegs being their labourers, — meichants, and mollahs or puests 
They are Sunnite Mussulmans The other representatives of Aryan 
3 See N. Mayeff’s Turkestan JSuhiintion of 1886, Tashkencl'j' lSSK 
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lace in Tuikestan are a few Peisians, mostly libeiated slaves , 
Indians, who cany on tiade and usuiy m the cities , a few 
Gipsies, and the Russians Among these last two distinct 
elements must he noticed, — the Cossacks, who aie settled on the 
holders of the Knghiz steppe and have assumed many Kngliiz 
featuies, 1 and the peasant-settlers who aie beginning to colonize 
the valley of the 111 and to spiead faither south Exclusive of the 
militaiy, the Russians numhei about 75,000, neaily two-thuds 
being in Semuyetchensk (Cossacks and peasants) 

Cities. Tuikestan has no lack of populous cities, which, notwithstanding 
lecent vicissitudes, continue to be important foi then tiade, while 
seveial otheis aie widely famous foi the pait they have played in 
lnstoiy Khoicand , 2 Marghilan, Namangan, and Andijan m 
Feighana , Tashkend and Khojend in Syi-Dana, Samarkand 
m Zeiafshan , Bokhara and Khiva m the independent khanates 
have each horn 30,000 to 100,000 inhabitants 
General Populous cities adorned with fine monuments of Arabian aicln- 
condi- tectme, numeious mins of cities decayed, giand lmgation canals 

tion of now lying diy, and wiitten monuments of Aiabian liteiature testify 

the to a time when civilization m Turkestan stood at a much lughei 

country level tliau at piesent This penod w r as duimg the fust centnues 

aftei its conversion to Islam Now all is m decay The beautiful 
mosques and madiasas aie dilapidated , no astronomeis watch the 
sky from the tops of their minarets , and the scholais of the 
madiasas waste then time on the most deploiably pueule scholas- 
ticism The inspiration of eaily belief has disappeaied , the lulmg 
motive of the mollalis (priests) is the tlnist foi peisonal emichment, 
and the people no longei follow the khojas (see p 639 below) The 
agncultuial labouiei has pieserved the uprightness, diligence, and 
sobriety which chaiactenze the Tuiltisli peasant m Asia as well as 
m Em ope , but the richei inhabitants of the cities aie giossly 
sensual Centimes of wais, followed by massacies and ciuel 
vengeance, an unceasing civil stufe between paities disputing for 
supremacy m the name of religion, conspuacies, appeals to 
foreigneis, and endless mtugues have hastened the decay of 
Mohammedan civilization m the khanates of Tuikestan and paved 
the way for Russian conquest 

Effects of it lemauis, howevei, ail open question wlietkei the Russians will 
Russian be able to bung new vigour to the countiy and awaken intellectual 
influence, life They have failed to do so m eastern Russia, at Kazan, and 
elsewlieie, where both civilizations— the European and the Asiatic 
— remain as thoroughly estianged from one anotlici as they weie 
tluee centuries ago This estrangement is not rneicly leligious, 
but social and economical The followeis of Islam, whose common 
law and leligion know'' only of a temporary possession of the land, 
which belongs wholly to the Piophet, cannot accept the pi maples 
of unlimited piopcity m land winch European civilization lias 
borrowed fiom Roman law, to do so would put an end to all 
public irrigation woiks, and to the system by wlucli water is used 
accoidmg to each family’s needs, and so would be fatal to agricul- 
tuie. When taking possession of Tuikestan, the Russians began 
to grant deeds establishing piopeity rights ovei land m accordance 
with Roman law But a study of the Mohammedan system soon 
put an end to so erioneous a policy, and Mussulman law is still 
i espeeted The Russians have abolished slavery in Tuikestan , 
and their lule has put an end to the rateiminable intestine stiuggles, 
which had weakened and desolated the whole region The barbar- 
ous tortuies and executions wlucli lendeied Khiva notorious ni the 
East are no longer heard of, and the contmnal appeals of the 
khojas for “holy" wai against their uvals find no lesponse But 
the Russian rule has imposed many new taxes, m return for which 
Turkestan only gets troops of Russian merchants and officials, who, 
instead of becoming the exponents of what is best m European 
civilization, too often accept the woist features of the depiaved 
Mussulman civilization of the higher classes of the countiy New 
tribunals and new justices of the peace are about to be introduced 
(1887) , schools are being diligently spread , but the wants of the 
natives aie set behind those of the children of the Russian officials 
and merchants and the supposed necessities of Russification A 
consulting hospital for Mohammedan women has lecently been 
opened by women graduates m medicine at Tashkend, 

East Turkestan. 

Round- As already stated, by this name we designate that vast 
arms. depression m the great plateau of eastern Asia which lies 
between the Tian-Shan Mountains in the north-west ; the 
steep slopes of the Pamir and of the Tibet plateau, 
bordered by the Kuen-Lun, in the south-west and south ; 
the Aityn-Tagh in the south-east as far as Lake Lob-Noi 
and in the north-east the still imperfectly known mountains 

1 See Collection of Papers on Turkestan, St Petersburg, 1876, by 
MM. Syevertsoff and Khoroshlan 

2 Each of these towns m small capitals is described m a separate 
article. 


which lun east-south-ea&t from the Tian-Shan, having the 
Bagratch-kul on their northern slope 3 Faitlier east the 
Kuruk-Tagh. and the steep slope of the Gasliufi Gobi 
sepaiate East Turkestan from the higher terrace of the 
plateau, so that about Lob-Nor the Tarim depression is 
narrowed to a width of about 100 miles ; and on the 98th 
meridian, at Lake Tehm-shen-ho, the steep edge of the 
Gobi meets the spurs of the Nan-Shan Mountains 4 This 
region has been and still is designated by a variety of 
names, such as the Tangut Plain, West Gobi (a most in- 
appropriate name, as already pointed out by Patter), Alty- 
shar or Jity-shar (the land of six or seven cities), Little 
Bokhana, Kashgaria, and so on. In its physical features 
it forms a connecting link between the Chinese teiritones 
and the Aial-Caspian depression It coveis about 465,000 
squaie miles, but has haidly more than 1,000,000 inhabit- 
ants 

Although lying at a high altitude (Kashgar 4000 feet Physical 
and Yaikand 4120 feet), it has the charactei of a depres- features 
sion m comparison, not only with the mountains, but also 
with the lofty plateaus which suiround it, — Tibet, Pamir, 
and the Tian-Shan syrts It has a geneial slope towards 
the east, and its lowest poitions (formeily occupied by a 
gieat lacustrine basin) are only 2600 feet above the sea 5 
At its north-east edge, u, at the foot of the lemotest 
offshoots of the Tian-Shan, M Prjevalsky measured an 
altitude of only 2600 feet Its aveiage altitude ranges 
from 3100 to 3700 feet, increasing to 4200 at its outer 
rim No mountains or hills diveisify its surface, which is 
that of a high plain All the mountains which enclose it 
use to considerable heights, far above the snow line The 
steep slopes of the Pamir culminate in Tagliarma Peak 
(25,360 feet) In the north the snowclad Kok&hat-tau 
aud Kirghiznyn Ala-tau form a series of uninterrupted 
chams, which reach a height of 24,000 feet m the Khan- 
Tengri and have at their southern base the broad and high 
alpine plateaus, or syrts, of which the Yu Muz, dotted 
with lakes, has acquired historical fame as the meeting- 
place of the ainues of Timur before his Dzunganan march 
On the southern bordeis of East Turkestan, m the Kuen- 
Lun and Kaiakoium Mountains, is the Dapsang — one of 
the highest peaks of the globe , and farther east the Altyn- 
Tagh and the Nan- Shah (with Humboldt and Pittei 
ranges), which are among the highest mountains of Asia, 
separate it from the lofty Chaidam or Tsaidam plateau 0 
East Turkestan is thus secluded by high mountains and 
plateaus fiom the rest of the continent. Even the few Passes 
passes which lead to it climb to altitudes of 14,000 feet. 

It is open only towards the east, where it is connected 
with the Gobi depression Its position as the highway 
from China to West Turkestan and the Dzunganan empire 
has made it known, though only very imperfectly until 
lately, through Chinese documents, the narratives of the 
journeys of Buddhist missionaries, and the travels of 
Marco Polo, Rubruquis, and a few Jesuits From a remote 
antiquity it was crossed by caravans going from China to 
Lake Balkash, Ferghana, and the Oxus. The route, after 
crossing the Gobi, proceeded either to the Dzunganan 
Gate, or, via Kashgar, to the high passes of Terek-Davan 
and Muz-art, which led to Ferghana and Issyk-knl Both 
passes have a wide renown in Central Asia, the lattei 
especially, on account of its difficulties, one of which is a 

3 See the map of Asia, hy A Petermann, in Stieler’s Sand-Atlas, 

No 58, where the orography of Asia is represented, m the present 
winter’s opinion, m a more trustworthy manner than on other maps of 
Asia 

4 See map to Prjevalsky’s fomth journey m hvestia of Russ Geogr 
Soc., 1887 

5 Barometrically observed, the possible error being about 300 feet 

6 Prjevalsky, Reisen m Tibet wnd cum oberen Laufe des Gelben 
Flusses, Jena, 1884 
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huge glaciei, winch has to be ascended with the help of 
the ice axe 

River One nver only, the Tarim — now lost m the marches of 

Tanm Lob-Nor — and its tributaries, water this region It is 
formed by the confluence of several rivers flowing from 
the semicircle of mountains which fence m East Turkestan 
on the south, w r est, and north. The Kashgar-Dana rises 
under the name of Kizil-su on the Alai The Yarkand- 
Daria has its origin m a high valley between the Kuen- 
Lun and Karakorum Mountains, at the base of Dapsang, 
from several streams, such as the auriferous Zeiafshan, 
which is fed by the glaciers of the Karakorum pass , after 
piercing the Kuen-Lun, it enters the plain, where its waters 
are soon diverted to the fields and gardens of the Yarkand 
oasis The Khotan-Daria rises farther east m the same 
valley, and also pierces the Kuen-Lun, its two branches — 
the Kara-kash and Urung-kash — being renowned for their 
“black” and “white” jade This river only reaches the 
Tarim during the summer The Tian-Shan Mountains 
contain the sources of several feeders of the Tanm , but 
some of them no longer reach the mam stream The 
Kizil-Kunghei disappears after having watered Utch-Turfan 
(Uj-Turfan), the Ak-su meets the Khotan-Daria at its 
1 unction with the Tanm, but the Baidu-gol and the 
Kutcha are lost m Lakes Baba-kul and Sary-kamysh 
From the Ynfduz plateau comes the Haidu-gol, which 
flows past Kara-Shar and enters the Bagratch-kul Lake, 
whence it issues under the name of Kontcha-Daria, and, 
crossing the east of East Turkestan from north to south, 
joins the marshes of Lob-FTor , thus the long-doubted con- 
nexion between these two lakes — the northern and the 
southern — really exists The Tanm is navigable for 
steamers from the confluence of the Yarkand and Khotan 

Deserts, rivers all the way to Lob-FTor 1 These rivers, however, 
do not bring life to the immense deserts, the aspect of 
which recalls partly the Aral-Caspian depression and partly 
the Mongolian Gobi Their undulating surface is covered 
with a gravelly soil, out of which all the finer particles have 
been winnowed by the wind, and it resounds under the 
hoofs of the passing hordes , grass covers it only m the 
beginning of spring. Here and there occur clayey deposits 
with an efflorescence of salt, which is hard m summer but 
impassable after rams Then come immense areas of loose 
sand, which is raised m clouds by storms of wind, and the 
hills of which, moving on like waves, invade the cultivated 
fields that have been conqueied by laborious effort from 
the desert The features with which the traveller m the 
Sahara, or on the plateau of eastern Iran about Lake Zareh 
(Hamun) is familiar, are here reproduced on the same 
large scale. The Takla-makan desert north of Khotan 
covers 93,000 square miles — an area nearly equal to that 
of Great Britain As one approaches Lob-N or, and thus 
touches upon territory that has emerged at a still more 
recent epoch, the desert becomes still drearier and still 
less passable on account of the shifting sands Lob-KTor 
now consists of two basins , but the largest of them, 
although it has an area four times as large as that of the 
Lake of Geneva, can hardly be called a lake, since its 
greatest depth is less than 20 feet, while leeds rise 20 feet 
above the thin film of water and extend far beyond its 
shores In fact the whole of the region, notwithstanding 
its considerable altitude above the ocean, has but recently 
emerged from under water During the latei portion of 
the Tertiary period it was covered with an immense 
Mediterranean sea, and even during the Post -Pliocene 
period was occupied by a lake. But, as we see on a 
smaller scale m Finland and Sweden, -where the higher 

1 At the confluence the Tanm has at low water a depth of 3 to 5 
feet and a width of 190 yauls ; towards Lob-Noi the depth increases 
to 14 feet (Prjevalsky, m Izvestia of Russ Geog Soc , 1887). 


lacustrine depressions are more advanced m the process of 
desiccation than those situated at lower levels, so m Central 
Asia the more elevated Tanm legion is more advanced m 
its desiccation than the Balkash basin, and this latter 
again is in a more advanced stage of the same process than 
the Aral -Caspian depression The desiccation of East 
Turkestan must have gone on, however, within histoncal 
times at a much more rapid late than geologists seem pre- 
pared to admit East Turkestan has not always been the 
desert it now is Many cities, m which Greek and Byzan- 
tine coins have been found, lie buried beneath the sands, 
and m one of these Buddhist statues have been discovered 
Indeed it is very probable that the great migration of the 
first centuries of our era resulted from the necessity of 
abandoning East Turkestan 

The climate is seveie a cold winter follows a burning summei Climate. 
A fewshoweis slightly moisten the suiface m spnng , but the summei 
and autumn aie rainless The an is continually chaiged w ltli dust, 
and often with sand 

The vegetation of the mtenoi of East Tuikestan is veiy pool, Mora, 
being the same as that of the steppes Of West Tuikestan, On the 
sandy hills are some tamarisks and JSlasagmis, rapidly being used 
up as fuel , along the livers aie copses of poplais, which have diffi- 
culty m maintaining themselves, because no liumus gatlieis m then 
shade, the diy leaves being blown away by the storms and scatteied 
as dust ovei the desert , and, finally, along the old beds of rivers 
and lakes grow dense and rank beds of reeds, where the wild boai 
has his habitat Immense aieas aie coveied with Salsolaceas, and 
the giavelly giound is clothed in spnng with a nch carpet of glass 
The oases possess all the plants which aie cultivated m West 
Turkestan, — the mulberry, walnut, pear, apple, apucot, olive, and 
vine Cotton, nee, maize, millet, and wheat are grown , and 
Middendorff s 2 remaik, that on the edge of the deseit w'e find the 
best cultivated fields and the licliest gardens, is still moie appli- 
cable to the oases of East than to those of West Tuikestan But 
outside the oases desolation leigns Wind fieely modifies the sui- 
face, carrymg away the finest pai tides of the giavelly soil, bieaking 
down the barkhans as soon as man has destroyed the vegetation 
which grew on them, and lifting the sancl into the an and w lulling 
it along in columns of the most fantastic shapes 

As a mle, the mammals aie not numerous, and the fauna closely Fauna, 
lesembles that of the Tian-Shan It seems to be owing to the 
loneliness of its deserts that East Tuikestan has pieserved the wild 
ancestois of oiu domestic animals Besides the wild ass (Equit't 
hetmo/ius), Prjeralsky discoveied m the Dzungauan steppes the wild 
hoise — the leal ancestoi of oui domestic hoise — and on the plateau 
of Tsaidam the wild camel and the wild yak 3 

Eaw cotton and silk aie expoited to a cousideiable amount , but Indus- 
of manufactured cottons only a lough matci is sent to Semiryetcliensk tries and 
for the Kughiz Some silk waies, carpets, and silk “giam” are minerals 
exported fiom Khotan, leathei-ware horn Yaikand, polished and 
coppei ware fiom Ak-su, and small iron w are from Kutcha Stock- 
bieeding is of paiamount importance, and cattle, asses, camels, and 
sheep aie leared in consideiable numbers Mmeial resouiees aie 
not wanting, but the mining industry is m a primitive condition 
Gold is obtained fiom alluvial deposits at Kina, coal at Ka&hgai, 
jade in Khotan, and' sulphur and saltpetre at ITtch-Tuifan 

It is only along the base of the mountains, where there is a fringe Oases 
of loess, and wlieie stieams brmg the necessary moistuie, that 
human settlements have spiung up, or rather maintained them- 
selves until now The senes of oases sknts the base of the Tian- 
Shan and the Kuen-Lun Kashgai stands at the apex of the angle 
made by those two ranges, -while Yanglu-lussai, Yarkand, Khotan, 
and Kma lie along the Kuen-Lun, and Utch-Tuifan, Ak-su, Bai, 

Kutcha, Kiuta, Kaiasliar, and Tuifan along the Tian-Shan Many 
miles of desert sepaiate these oases from each othei , and then 
population could be, and has been, much gi eater than it is, for 
theie is no lack of watei in the streams which rise beneath the 
snow covering of the mountains The various oases, which aie 
named aftei their chief towns, have always been neaily independent 
of each othei Still, m the cotuse of then much distuibedhistoiy, 

Khotan, Yarkand, Kashgar, and Ak-su, one after anothei acquued 
a kind of supremacy over the lest At present Yarkand and Kash- 
gai are the most important The city of Yarkand has nearly 60,000 
inhabitants , it is suirounded by walls, and has a separate fort, 
Yanghi-hissar , lunis of old settlements are scattered aiound Its 
Chinese merchants carry on an active tiade, and the Tmkisli popu- 
lation aie breedeis of cattle on an extensive scale Wheat, bailey, 
rice, beans, soighum, mulbemes, and a variety of fruit tioes aie 

2 Op cit 

3 Prjevalsky, Reisen in Tibet , &c , and Wilkins (naturalist of M 
Kuropatkin’s expedition) mthe Russian periodical P> a oda, 1887, 3Sfo, 3. 
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grown in the gardens Kashgar (q v ), surrounded by a senes of 
populous villages, is the chief commeicial centie, owing to its posi- 
tion on the highway to Lake Issyk-kul It is sm rounded by foits, 
one standing at the confluence ol the Kashgai and Yailcand livers 
IvHor IN (q v ) 01 Iltchi (also Yu-thian), a veiy populous city undei 
the Han dynasty of China (206 bu-Iad), lias much declined of 
late It is renowned foi its gold mines, and especially foi its jade 
and its musk Copper kettles, caipets, some silk, and felt ivaie 
aie manufactured Sanju (7000 houses), Lilian, Piahna, G-uma, 
Kaigatyk, ancl^Fosgan, on the slopes of the Kuen-Lun between 
Yarkand and Khotan, aie the ncliest paits of the legion Nay a, 
Kina, Tcluia, all on small liveis flowing fiom the Kuen-Lun, con- 
tinue the lme of oases to wauls the east, terminating ui Tcheitchen, 
which now consists of but a few scoie of houses The oases at the 
base of the Tian-Slian aie TJtch-Tuifan (TJst-Tiufan), Ak-su (foimeily 
the capital of Sanam), Baa, Kutcha. with Shali-yai, Bugui, Kuita, 
Kaiashai, and Tiufan Then inhabitants giorv com to a considei- 
able amount, and keep numeious herds of cattle and flocks of sheep 
The chief exports aie wool, fowls, and the horns of the maial deei 
On the lowei Tanm, wheie a few settlements, suppoited chiefly by 
fishing, continue to stinggle against the encioachmg desert, the 
nuns of foimeily populous trnvns testify that the legion was not 
ahvays the dieaiy w aste it now is 

Popula- The population is mixed, Aiyans and Turanians being thoioughly 

tion. intcn mingled On the slopes of tlie Pamn, about Saiy-kol, tlieie 
is a puiely Aiyan population of Peisian G-altchas Kiighiz and 
Kaia-Kugmz inhabit the slopes of the Tian-Shan Kalmucks occur 
m the noith-east , and m the cential paits tlie population consists 
of Tuikish Saits and Uzbegs and of Peisian Tajak, — the Mongolian 
element nici easing towaids the noith-east The language is 
Tuikish, like that spoken m "West Tuikestan, with seveial vaueties 
ot patois and a consideiable addition of Chinese woids As a mle, 
the inhabitants of East Tuikestan have an air of poverty. There 
ate no ucli mosques m their towns, such as those of Samaikand 
and Bokhara , the houses ai e of unbaked brick and poorly furnished 
The diess is that customary m West Tuikestan But the habits 
of the people diffei to some extent and tlie women enjoy gieater 
libel ty than m othei Mohammedan countucs they go in tlie streets 
unveiled, fiee mamages, contracted for short terms, aie not un- 
fiequent As a uric, the position of women is moie independent 
— a feature noticed oven by the earliest tiavelleis m tlie countiy 

The aggregate population of East Tuikestan, estimated between 
575,000 and 1,500,000 m 1825, is now (1887) liaidly moio than 
1 ,000,000 Kuropatkin estimates it at 1,200,000, Forsyth at 600,000 
The population of the chief towns may be stated approximately as 
follows — Yarkand, 60,000 ; Kashgar, 50,000, Kliotan, 40,000 , 
Sanju, 35,000 , Ak-su, 20,000 , Iuna, 15,000, Yanglu-lnssar, 10,000 , 
Ivaigafyk, 10,000, Kurin, 6000 

History. It appears very piobable that at the dawn of history East Tuike- 
stan was inhabited by an Aiyan population, the anoestois of the 
present Slavonic and Teutonic laces, and that a civilization not 
mfeiior to that of Bactnana had alieady developed at that time m 
the legion of tlie Tanm. 1 * Our knowledge, however, of the history 
of the legion is veiy fragmentary until about the beginning of the 
Christian eia When the Huns (Hiong-nn) occupied west and east 
Mongolia m 177 n o , they diove before them the Yne-chi (Yutes, 
Yotes, or G-lietes), who divided into two lioules, one of which in- 
vaded the valley of the Indus, while the other met tlie Sacse m 
East Turkestan and drove them over the Tian-Shan into the valley 
of the 111 Thus by the beginning of our era the Tanm legion had 
a mixed population of Aryans andUial-Altaians, some being settled 
agriculturists and others nomads There weie also seveial inde- 
pendent cities, of which Khotan was the most important One 
portion of the Aryans emigiatecl and settled in what is now 
Walthan (on the Pamn plateau), the present language of which 
seems very old, dating anterior to the separation of the Vedic and 
Zend languages In the 1st century the Chinese extended their 
rule westwards over East Tuikestan as far as Kashgar But their 
dominion seems to have been merely nominal, for it was soon shaken 
off By the end of the 5th century the western parts fell under 
tlie sway of the ‘‘White Huns” or Ephthalites, while the eastern 
paits were under Tangut (Thy gun) dominion. The Chinese, how- 
ovei , still l etamed the region about Lob-Nor Buddhism penetrated 
into the country at an eaily date ; but m East Turkestan there 
v eie also followers of Zoroastrianism, of Nestor lan Christianity, 
and even of Mamchansm. An active trade was earned on by means 

l Such is the conclusion reached by Lassen (Indische Alterthuvnaku-nde), and 
supported by M Grigoneff (Ritter’s Asum m Buss tiansl , Addenda to “East 
Tuikestan,” in Russian) In connexion with the objection based upon the 
mib-boieal cbaiactei ot the regions which were the cradle of the Aiyans, as 

pioved hy tlie so called paleontology of the Aryan languages, it may be ob- 

served that by the end of the Glacial, and during the earlier Lacustrine (Post- 
Glacial) paiiocl, the vegetation of Turkestan and of Central Asia was quite 
different from what it is now It was Siberian or north European The 
i ("-seal dies hy M Kiasnoff(see above, p 635) as to the characters of the former 
flora of the Tian Shan, and the changes it has undergone in consequence of the 
cvtiemely rppid desiccation of Cential Asia, must he caiefully borne m mind 
in all speculations founded upon the testimony of language as to the original 
home of the Aryans 


of numeious cai avails The civilization and political mgamzation 
of the countiy weie dominated hy the Chinese, but weie also in- 
fluenced to some extent by Giseco-Bactnan civilization Buddhism 
spread rapidly m the south-west, and the study of Pali became 
widely diffused Out infoimation as to the state of the country 
fiom the 2d centuiy to the first Half of the 7th is slight, and is 
chiefly derived from the Journeys of the Buddhist pilgrim Fa hien 
m 399, Song-yun m 518, and Hwen-t’sang m 629 By this time 
Buddhism had a eached its culminating point mKli otan thei e wei e 
100 monastenes and 5000 monks, and the Indian sacied hteiatuie 
was widely diffused , but ah eady thei e were tokens of its decay 
Even then the eastern paits of the Tarim basin seem to have been 
giowmg less and less populous To the east of Khotan cities which 
weie piospeious when visited hy Song-yun had a century later 
fallen into nuns, while then inhabitants had migrated ivestwaids 
Legend has it that all the inhabitants of Go-lao-lo tsia w eie buued 
m a sandstoim, and this seems to be hut a poetical way of represent- 
ing a phenomenon which was steadily going on m East Tuikestan 

Little is known about these legions dm mg the 7tli, 8tli, and 9tli 
centimes In the 7tli centuiy the Tibetan king, Siong-btsan, wit It 
the help of the western Trnks, subjugated tlie western part of the 
Tanm basin Duiing the following centiuy the Mohammedans 
undei Kotaiba, after seveial exemsions into "West Tuikestan, took 
Samaikand, Feighana, Taslikend, and Khokand (712-713), and 
mvacled East Tuikestan, penetiatmg as far as Tiufan and China 
The Chinese supiemacy ivas not shaken hy these invasions But, 
on the outbreak of internal distmbances m China, the Tibetans 
took possession of the -western provinces of China, and intercepted 
tlie communications of the Chinese with Kasligaua, so that they 
had to send then tioops through the lands of the Hui-ldie (Hoei-ke, 
or Hoei-hu) In 790 the Tibetans were masteis of East Turkestan , 
hut then rule was nevei stiong, and towaids the 9tli centiuy we 
find tlie country under the Hoi-lie Who these people weie is 
somewhat unceitam Accoidmg to Chinese documents, they came 
fiom the Selenga, but most Orientalists identify them with the 
Uiguis In the opinion of M. Gngoneff, whom we follow m tins 
sketch, 3 the Tuiks who succeeded tlie Chinese m the western paits 
of East Tuikestan weie the Kailuk Tuiks, who extended farlliei 
south-west up to Kaslimu, while the uoitli-eastem paits of tlie 
Tanm i egion w ei e subdued by the U lgm s Soon Mongolian lioi des, 
the Kaia-Kitais, enteied East Tuikestan (lltli century), and then 
penetiated into West Tuikestan, Kluva falling nuclei then dominion 
During the following century Jenglnz Khan overran Clima, Tuike- 
stan, India, Persia, fiussia, and Hungary, Kasligaua fell under Ins 
lule m 1220, though not without stienuous resistance followed by 
massacies. The Mongolian rale was, however, not very heavy, the 
Mongols merely exacting tribute In fact, Kasligaua flouiished 
under them, and the fanaticism of Islam was consideiably abated 
Women again acquued gieater independence, and the religions 
toleration then established permitted Clmstiamty and Buddhism 
to spread fioely This state of affairs lasted until the 14tli century, 
when Tughlak Timui, who extended his dominions to the Kuen- 
Lun, accepted Islam He tiansfened his capital from Ak-su to 
Kashgai, and had a summer lesidence on tlie banks of Issyk-kul 
His son reigned at Samarkand, but was overthrown by Timur-lang 
(see Timur), and the reign of the great concjueioi was a feitile 
source of suffeung to the legion To put an end to the attacks of 
the wild Tian-Shan tribes, he undertook m 1389 his lenowmed 
march to Dzungana, which was devastated , East Tuikestan also 
suffeied seveiely. 

The i e-inti oduction of Islam was of no benefit to the Tanm region 
In the 14th and 15th centuries Bokhara and Samarkand became 
centies of Moslem scholarship, and sent great numbers of then 
learned doctois to Kasligana Rubruquis, who visited East 
Tuikestan in 1254, Maico Polo between 1271 and 1275, and Hois 
m 1680, all boie witness to great religious tolerance; hut this 
entirely disappeared with the invasion of tlie Bokliauan mollahs 
They created in East Tuikestan the power of tlie Jchojas, who 
afterwards fomented the many intestine wai s waged between the 
lival factions of the White and the Black Mountameers In the 
17th centuiy a powerful Kalmuck confederation arose m Dzungana, 
and extended its sway over the 111 and Issyk-kul basins, having its 
capital on the 111 To this power or to the Kn glitz the “Whites ” 
and “Blacks” alternately appealed m then struggles, m which 
Yarkand supported the latter and Kashgai the formei These 
struggles paved the way for a Chinese invasion, which was suppoited 
by the White khojas of Kashgai The Chinese entered Dzungaria 
m 1768, and there perpetrated a ternble massacre, the victims being 
estimated at one million The Kalmucks fled and Dzungana be- 
came a Chinese province, with a militaiy colonization of Sihos, 
Solons, Dahurs, Chinese criminals, and Moslem Dzungars Tlie 
Chinese next re-conquered East Turkestan, marking then progress 
by massacres and transporting 12,500 partisans of independence to 
the 111 valley Hereupon the dissentient khojas fled to Khokand 
and there gathered armies of malcontents and fanatic followers of 

s See Ritter’s Amn, “ East Turkestan ” (Russ trons ), u 282 , also Kuropat- 
kin’s ICashgcma 
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Islam Seveial times tliey succeeded m ovei throwing the Chinese 
rule— in 1825, in 1830, and m 1847— but then successes weie never 
permanent After the “ lebellion of the seven khojas” m 1847 
neaily 20,000 families from Kashgai, Yarkand, and Ak-su fled to 
West Tuikestan tlnough the Teiek-Davan pass, many of them 
perishing on the rvay In 1 857 another insurrection broke out ; but 
a feiv months latei the Chinese again took Kashgai (for the details 
see Kashgae) In the couise of the Dzunganan outbieak of 1864 
the Chinese were again expelled , and Yakub Beg became master 
of Kashgar m 1872 But live years later he had again to sustain 
war -with China, in which he was defeated, and East Tuikestan 
once moie became a Chinese piovmce 

Bibliagiaphy — The liteiatme on Turkestan lias of late years become very 
voluminous, especially in the form of papeis scatteied through the peuodicals 
published by the European Geogiaphieal Societies and other scientific bodies 
The reader is referred to the following woiks as fitted to facilitate research 
Vols vi anrivn of Elisee Beclus's Geogi aphie Universelle contain maps showing 
the routes of the chief explorers Pi of Mushketoffs Turkestan (m Russian, 
i ol i 1SS6) contains an excellent critical analysis of all explorations of Turke- 
stan and works thereupon, and the information they contain with regard to 
the physical geography and geology of West Turkestan Prof Grigoneffs 
addenda to Rittei’s Asien embody the whole of the older and more modem 

TUE 

Part I. — History. 

S OMEWHERE about tlie second decade of the 13th 
century the little Turkish tribe which m due course 
was to found the Ottoman empire fled before the Mongols 
from its original home m Central Asia, and, passing through 
Persia, entered Armenia, under the leadership of Suleyman 
Er-Togh- SMh, its hereditary chief. His son, Er-Toghrul, who 
rul> succeeded him as head of the tribe, when, wandering about 
the country with Ms warriors came one day upon two 
armies engaged m a furious battle Er-Toghrul at once 
rode to the assistance of the weaker party, who were on 
the point of giving way, but who through the timely aid 
thus rendered not only regained what they had lost but 
totally defeated their enemies The army thus saved from 
destruction pioved to be that of ‘AlA-ud-Din, the Seljiik 
sultan of Asia Minor, and their adversaries to be a horde 
of marauding Mongols By way of recompense for this 
service ‘Ald-ud-Dfn granted to Er-Toghrul a tract of land 
on the Byzantine frontier, including the towns of Sugut 
'Osman and Eski Shehr ‘Osm&n, the son of Er-Toghrnl and the 
prince from whom the race derives its name of 'OsmAnh (see 
Turks, p 661 below), corrupted by Europeans into Otto- 
man, was horn m Sugut in 1208 (a.h. 656) While still 
young 'OsmAn won from the Greeks Karaja HisAr (Kara- 
hissar) and some other towns, on which account he received 
from his suzerain, the Seljiik sultan of Konya (Komeh), the 
title of beg or prince, along with the drum and the horse- 
tail standard, the symbols of princely lank 
Early In 1300 (699) the Seljiik empire (see Seljuks) fell to 
Turkish pieces under the onslaught of the Mongols, who were, how- 
palifaes ever > Powerless to replace it by any government of their 
own, . Thereupon ten separate Turkish dynasties arose from 
its ruins that of Karasi sprang up in ancient Mysia, the 
houses of Saru Khan and Aydm m Lydia, of Mentesha m 
Cana, of Tekka m Lycia and Pamphylia, of Hamid in 
Pisidia and Isauria, of Karaman in Lycaonia, of Kermiyan 
m Phrygia, of Kizil Ahmedh in Paphlagonia, and of 
'OsmAn m Phrygia Epictetus These principalities were 
all eventually merged m that of the 'OsmAnlis, once the 
least among them, and the inhabitants assumed the name of 
Ottoman Hence by far the greater portion of the people 
called Ottomans owe their name to a senes of political 
events On the collapse of the Seljiik power the Greeks 
retained hardly any possessions m Asia except Bithynia and 
Tiebizond Armenia was abandoned for a time to roving 
Tatar oi Turkman tribes, till some sixty or seventy years 
later one or two petty local dynasties sprang up and 
founded short-lived states 

The year 1301 (700), in which 'OsmAn, who shortly 


leseaiclies into the geogiipliy and lnstoiy of East Tuikestan down to 1ST3 
Amu and Usboi (Saiatoft, 1879), by the chief of the Amu-Dana expedition, 
and Bogdanoffs Review of Expeditions and Explications %n the At al-Caspian 
Region from. 1720 to 187k (St Petersbuig, 1870) aie mort useful woiks Pi of 
Lenz’s paper “TJehei den fmheien Lauf del. Amu-Dana, m Mm Acad So St 
Petersburg, discusses valuable mfoimation bon owed horn ancient sources 
Mezlioffs Turlestanshy Shot nil n a catalogue of the Cential-Asian libiaiy at 
Tashkend, and his annual “Index" contains full classified lists of Russian 
geographical liteiatme Of work-, of a general chaiactei, with descnptions ol 
both regions (apart from travels), the following, arranged m chionological 
ordei, are worthy of mention — Semenoffs “Tian-Shan,” being vol l of Rittei’s 
Asien (Russ trans,lS56), Giigoneff’s “East Turkestan," foimmg two vols of 
Rittei’s Asien (Russ transl , 1S09 and 1878), Syevertsoff s “Vertical and Hou- 
zontal Distribution of Mammalia m Turkestan,” in Izvestia Lub Est of Moscow, 

1878 , Wenjukoff s Die Russisch-Asmtischen Grenzlande (trans from Russian by 
Krahmer, Leipsic, 1874) , Hellwald’s Centralasien , 1875 , Petzlioldt’s Umschau 
im Russ Twil , 1877, Kuropatkin’s Kasligaria, 1S79 (partially tian&lated into 
Fiench) , Kostenko’s Turkestanskiy Kiai, 3 vols , 18S0, veiy copious translations 
from which aie embodied m Lansdell’s Central Asia, but unhappily too inti- 
mately combined with less useful mfoimation , Sehlagmtweit’s lleisen in Indien 
und Sochasien, vol in , East Turkestan , Pijevalsky’s three journeys to 
Central Asia (the first two translated into English , all three m German) , Olga 
Fedtchenko’s Album of Views of Russ Turk. , 1SS5 , Nalivkin’s Ihstoi y of the 
Khanate of Kokand (in Russ ), Kazan, 1885 , Vambeiy’s Las Tuikenvolk, 1SS5 , 
Roskoschny’s Afghanistan u angrenz Linder (for Afghan Tuik ) , and Muslike- 
toffs Turkestan, vol l (in Russian), I860 (P A K ) 

KEY 

before had succeeded his father, first coined money and Pound- 
caused the khutba, or public piayer for the feigning mg of 
monarch, to he read m his name — the two prerogatives of ottoraJm 
an independent sovereign in the East — may be regaided as posver ‘ 
the birth-year of the Ottoman empire ; and it was about 
this time that his followers and subjects began to call 
themselves 'OsmAnlis, or, as we might lender it, 'O&mamtes 
Having thoroughly established his authority m his capital 
of Yem Shehr, 'OsmAn began to wrest from the Greeks 
many of the neighbouring towns and strongholds, among 
others Ayma Gol and Koyun HisAri, routing before the 
last named a large Byzantine army He then turned his 
attention to the administration of his state, and such was 
the feeling of security he succeeded m establishing that 
large numbers of people fiom the suiroundmg di&tncts 
flocked into his dominions and became his subjects Aftei 
six years of peace several of the Byzantine castellans of 
the neighbourhood, instigated by the governor of Biusa 
(Broussa), made a simultaneous attack upon the Ottomans, 
but ‘OsmAn totally defeated them and sent m pui&uit Kaia 
'All Alp, who took possession of all their domains GliAzAn, 
the khan of the Mongols, who had enteied into an alliance 
with the empeior of Constantinople, sent to all the Turkish 
princes an arrogantly worded message foi bidding them to 
do any hurt to the Byzantine territories To show how 
light he held this menace, 'OsmAn assembled an army 
forthwith, maiched to Nicsea and thence to tlie Bosphorus, 
laying waste the country as he went and taking possession 
of a number of towns and villages Michael, called by 
the Turkish histonans Kosa MfkhAl or Michael Scant- 
beard, the governor of one of these, embraced Is] Am and 
became one of the most trusted officers of 'OsmAn and 
of his son and successor Oikhan. The descendants of 
this Michael were the hereditary commanders of the 
akmjis, a corps of light cavalry who played a great part 
in the early Ottoman wars The first service on which 
Michael was employed was to destroy, along with Oikhan, 
a Mongol horde that had taken and pillaged the Ottoman 
town of Karaja HisAr Meanwhile 'Abd-ur-BahmAn and 
Akcha Koja, two of 'OsmAn’s generals, were adding to 
the Ottoman dominions in the north, capturing several 
towns and laying siege to the city of Niczea The Ottoman 
chiefs next resolved to acquire Brusa, the natural capital 
of these parts So they built round it a series of towers, in 
which they placed garrisons, with the view of intercepting 
communications and eventually starving the city into sub- 
mission At length, in 1326 (726), after a desultory siege 
of eight years, the keys were, through the intervention of 
MikhAl, handed over to Orkhan, who was m command of 
the Ottomans, and the townspeople were allowed to ransom 



[history] T U R 

themselves for 30, 000 sequins Y ery soon after this 'Osmdn 
died, aged seventy, at Sugut, whence his remains were 
carried for burial to Brusa. 'Osmfin was distinguished for 
piety and generosity as well as for equity and courage 
He caied nothing for amassing wealth, and on his death 
his peisonal effects were found to consist of two or three 
suits of clothes, a few weapons, some horses, and a flock 
of sheep And so high was his reputation for justice 
that, we are told, many of the Asiatic subjects of the 
Caesars fled to him for that protection which their own 
rulers would not or could not give them 
Orkhan Orkhan, who succeeded his father l Osmdn, continued 
the war against the Greeks, taking from them Nieomedia, 
Nicaea, and many of the towns which they still retained 
m Asia Hitherto the Ottomans had not interfered with 
the other Turkish states, but now Orkhan, granting a 
short respite to the Byzantines, took advantage of a dis- 
pute regarding the succession to the throne of Kaiasi, 
entered that principality, and annexed it to his own domin- 
ions To his son Suleyman the Ottomans owe their first 
establishment m Europe one night that prince, accom- 
panied by a few companions, crossed the Hellespont on 
a raft and surprised the town of Gahpoli (Gallipoli). The 
next day he brought over a number of Turkish troops, 
with whose assistance he possessed himself of many of 
the neighbounng towns and villages , hut his career was 
cut short by a fatal fall fiom his horse when out hunting 
Orkhan did not long survive his son, grief at whose un- 
timely end is said to have hastened his own death, m 
1359 (761) This monarch is celebiated for the number 
of mosques, colleges, and other public institutions that 
he founded During his reign the Ottoman army was 
thoroughly organized, and a body of regular paid soldiers 
was raised, which formed the nucleus of the military power 
of the state, though the old irregular militia was still called 
out whenever a campaign was to be undertaken. The 
famous corps of the janissaries (Turkish ymi chen, % e. } 
“ new troop ”) was instituted at this time It consisted 
of the children of Christian subjects, who were educated 
as Mussulmans and brought up to a military life. 

Murdd I Having taken the city of Angora fiom certain territorial 
lords who, incited by the prince of Karaman, had attacked 
the Ottoman dominions, Murdd I , the son and successor 
of Orkhan, found himself free to extend his possessions 
across the Hellespont He forthwith passed over into 
Europe, where he and his generals soon reduced almost all 
Koumeiia, capturing Adrianople, Philippopolis, and many 
other places of importance These successes alarmed the 
Christian princes, who determined to make a vigorous effort 
to drive the Tuiks back into Asia The kings of Bosnia, 
Hungary, and Servia accordingly marched with a large 
army upon Adnanople, but were surprised during the night 
and completely defeated by an inferior Turkish force. 
Some time after this victory Murdd returned to Asia, where 
he celebrated the wedding of his son Bdyezfd with the 
daughter of the prince of Kermiydn, a large portion of 
whose territory was made over to the 'Osmdnli monarch 
as the dower of the bride. Next year, when Murdd set 
out to inspect his new possessions, he met the prince of 
Hamid, whom he constrained to sell all his dominions. 
The Karaman prince, ever the jealous rival of the Ottoman, 
now stirred up some of the Turkman tribes to ravage his 
enemy’s land, but Murdd was beforehand with him, and, 
entering his country, defeated him and annexed the district 
of Ak-Shehr to his own kingdom The Bosnian and 
Bulgarian princes having allied themselves against the 
sultan, the Turkish commander in Europe invaded Bulgaria, 
Battle of which was speedily subdued and added to the Ottoman 
Kosovo possessions. Murdd next entered Servia and advanced to 
the plain of Kosovo, where he found awaiting him the 
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levies of Seivia, Bosnia, Hungary, Albania, and Walachia 
The Turks, though fai inferior m number to their adver- 
saries, gamed a complete victory, 1389 (791), but it was 
purchased with their sovereign’s life. After the battle 
Murdd was riding over the field with some of his people, 
when a wounded Servian, who was lying among the slam, 
spiang up and stabbed him so that he died almost im- 
mediately afterwards In consequence of this battle Servia 
became subject to tbe Turk 

Bdyezfd I , surnamed Yildinm, “Thunderbolt,” on account B&yez 
of the fury of his attack and the rapidity of his movements, 
received the oath of fealty on the battlefield of Kosovo 
He did much to secure the position of the Ottomans, m 
Europe, taking many of the towns which still remained to 
the Christians m Roumelia In Asia he annexed the 
remaining Turkish principalities, and pushed his conquests 
as far as Caesarea and Slvds The Christians made another 
great effort to free themselves from their Eastern foes 
whilst Bdyezfd was absent m Asia, the king of Hungaiy 
led a powerful army, m the ranks of which were many 
knights of France and Germany, into the Ottoman domin- 
ions and laid siege to Nicopolis Bdyezfd sped to the 
rescue, and inflicted an overwhelming defeat on the Chris- 
tians He next turned his attention to Constantinople, 
the reduction and annexation of which he had long medi- 
tated, when he was summoned to meet Tfmfii, the Tatar 
conqueror, who had invaded his Asiatic dominions and 
taken Sfvds. The Ottoman and Tatar hosts encountered 
each other outside Angola, and there the formei sustained 
their fust disastrous overthrow, Bdyezfd being taken 
pusoner and his army practically annihilated Next year, 

1403 (805), he died m captivity, the story of his having 
been imprisoned m an non cage is not confirmed by the 
Tuikish historians, and is most probably fictitious After 
this victory Tfmfir overran the Ottoman territories m Asia, 
taking and sacking Brusa, Nicsea, and many other cities 
With a view to the complete annihilation of the 'Osmdnli 
power, he restored the independence of the Turkish princi- 
palities which Bdyezfd had annexed, and placed them 
under the rule of their former emirs 

On the withdrawal of Tfmfir from Asia Minor the four 
surviving sons of Bdyezfd fought for what was left of their 
father’s kingdom, after ten years of civil war success 
finally rested with Muhammed, who alone of the four is M-uham 
reckoned among the Ottoman sovereigns The attention “-ed I. 
of the new sultan, whom his people called Chelebi Muliam- 
med or Muhammed the Debonair, was turned rather to 
the restoration of his father’s empire than to the conquest 
of neighbouring countries. In Europe he lived on amicable 
terms with the Byzantine emperor, and the Christian kings 
further north did not venture to make any serious attack 
upon him But in Asia he had to contend with many 
enemies, the most formidable of whom was the emir of 
Karaman, who, having been, defeated and made prisoner, 
was generously pardoned and restored to liberty Another 
difficulty with which Muhammed had to deal was a strange 
religious outbreak * a vast number of fanatic dervishes, 
headed by an apostate Jew and a Turkish adventurer of 
low birth, rose m revolt, and were only dispersed after 
several bloody battles. This sultan, who was much be- 
loved by his subjects and is spoken of with praise by the 
Byzantine historians, was stricken with apoplexy while 
riding in Adrianople, and died almost immediately m the 
thirty-third year of his age, 1421 (824) 

The first care of his son and successor Murdd II was Mm ad 
to rid himself of a pretender to the throne who, aided by 11 • 
the Greek emperor, had made a descent upon the Asiatic 
shore of the Dardanelles. This adventurer was soon de- 
feated and pursued to Adrianople, where he was taken 
and hanged. In revenge for the assistance rendered to 
XXIII. — 8 1 
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Ms enemy, the sultan invested Constantinople, but be was 
compelled to relinquish the siege in oidei to subdue a 
levolt headed by his brother, tv Inch had broken out m 
Asia Murad again annexed all the Turkish principali- 
ties which had been restored by Timur, except those of 
Kizil Ahmedli and Karaman, which did not finally become 
incorporated with the empire till the tune of Muhammed 
II The Turks were now called upon to face the most 
formidable Christian enemy they had yet encountered, 
namely Hunyady, the illegitimate son of Sigismund, king 
of Hungary This famous general, after having inflicted 
sev eral severe though not very important defeats upon his 
adversaries, invaded European Tuikey with a large army 
of Hungarians, Poles, Servians, Bosnians, UValachians, 
and Frankish crusaders, the last-named bemg under the 
command of Cardinal Julian The Ottoman army was 
utterly routed, Sophia taken, and the chain of the Balkans 
forced , and Murdd was compelled to sign a tieaty for ten 
years, by which he resigned all claims to Servia and gave 
over Walachia to Hungary Weary of the cares of state, 
and thinking that peace was, for a time at least, secured, 
Murad abdicated m favour of his young son Muliammed 
and sought a quiet retreat m the town of Magnesia But 
lie was not allowed to enjoy repose for long the Chris- 
tian princes, incited by Cardinal Julian and m direct 
violation of the treaty, assembled then forces, and, under 
Hunyady as commander-m- chief, without declaring war, 
entered the Turkish dominions and took many of the 
Ottoman strongholds m Bulgana When the news leached 
Murad he resumed the impeiial power, put himself at the 
head of lus troops, and advanced to meet the invaders, 
who had just captured Varna Outside that town a gieat 
battle was fought, m which a copy of the violated tieaty, 
laised high upon a lance, formed one of the standaids of 
the Ottomans The conflict, winch was long and bloody, 
resulted in the total overthiow of the Christians, the 
Po lish king, Ladislaus, and Cardinal Julian being among 
the slain, 1441 (848) Mur&d again abdicated and sought 
the retirement of Magnesia , but once again he had to take 
up the reins of government This time the janissaries and 
sip&kis, accustomed to the firm rule of the victor of Varna, 
had refused obedience to the young Muliammed The 
sultan remained at the head of the state until his death, 
which occurred m 1451 (855) 

Vluham- Muliammed II , who now ascended the throne for the 
mcclll third tune, determined to accomplish the long-cherished 
design of his house, and make Constantinople the capital 
of the 'Osm&nli empire He easily found a pretext foi 
declaring war against Constantine Palaeologus and m the 
spring of 1453 (857) led an immense army to beleaguei 
Fall of the city His troops covered the ground before the land- 
(Jonstan- ward walls between the Sea of Marmora and the Golden 
tmople jj om ^ but he found that even his monster cannon could 
do but little against the massive foitifications At length 
he resolved to assail the city from its weakest side, that 
facing the Golden Horn But the Greeks, having foreseen 
the likelihood of an attack from this quarter, had thrown 
a great chain across the entiance to the harbour, thereby 
blocking the passage against the hostile ships The 
Ottomans, however, constructed a road of planks, five miles 
long, across the piece of ground between the Bosphorus, 
where their own fleet lay, and the upper part of the Golden 
Horn Along this road they hauled a number of then 
galleys, with sails set to receive the aid of the favouring 
wind, and launched them safely m the harbour, whence 
they cannonaded with more effect the weaker defences of 
the city This compelled the Greek emperor to withdraw 
a portion, of his little garrison from the point where the 
more serious attack was bemg made, to repair the destruc- 
tion wrought m this new quarter At dawn on May 29th 
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the Ottomans advanced to storm the city The Chnstians 
offered a despei ate resistance, but m vam The emperor 
died fighting m the forefiont of the battle, and at noon 
Muhammed rode m tnumph mto his new capital and 
went straight to the cathedral of St Sophia, theie, befoie 
the high altar, where the piecedmg night Constantine had 
received the Holy Saciament, he prostiated himself m the 
Moslem act of worship The capture of Constantinople 
is not the only exploit to which Muhammed owes his sur- 
name of F&tih, or the Conqueior he also reduced Seivia 
and Bosnia, overthrew and annexed the Greek empne of 
Tiebizond and the Turkish principality of Karaman, 
acqmied the suzerainty of the Crimea, and won many of 
the islands of the Greek Archipelago fiom the Venetians 
and Genoese But before Belgrade, which he had besieged 
as the first step to an attack upon the northern kingdoms, 
he suffered a serious defeat, being duven wounded fiom 
the field by Hunyady and John Capistran, with the loss 
of 300 cannon and 25,000 men Bhodes, whither an 
Ottoman force was despatched, was the scene of another 
failure here the Knights of St John gallantly and suc- 
cessfully withstood their Muhammedan foes, and compelled 
them to letire fiom the island In Albania a long and, 
for a time, successful resistance was offered to the Turkish 
aims by the famous Geoige Castnot, the Iskendei Beg 
of the Turks This chieftain had been m his youth in the 
service of Murdd II , and was by him appointed goveinoi 
of his native Albania, whereupon he revolted and tiled 
to restore the independence of his country Among the 
favourite designs of Muhammed were the subjugation of 
Italy and the establishment of the Mussulman dominion 
m the capital of Western Christendom. A Tuikish aiiny 
crossed the Adriatic and stoimed the city of Otianto , but 
its frnther pi ogress was stopped, and for evei, by the death 
of the Conqueror, which occuued a few months latei, 
m 1481 (886) The Muhammedan soldieis besieged m 
Otianto, bemg unsuppoited fiom Tuikey, weie, aftci a 
long and brave defence, foiced to suriendei 

B&yezid II was hardly seated on the tin one befoie he BAyezid 
was called upon to face a formidable revolt raised by his IL 
younger brother Jem This youthful pietender, who was 
both talented and high-spirited, was, after a number of 
adventures, finally compelled to fly the countiy He sought 
the protection of the Knights of St John at Rhodes, who, 
however, retained him a prisoner, and made an anangemont 
with B&yezid whereby they received from that monarch a 
yearly sum of 45,000 ducats as the price of the compulsory 
detention of his biotlier After thirteen yeais of captivity 
the unfoitunate prince was mm derecl by Pope Alexander VI 
(Borgia), who, it is said, received 300,000 ducats from the 
sultan as the rewaid of his crime Though frequently 
compelled to engage m defensive wars, B&yezid was of a 
peace-loving and unambitious disposition, and a few towns 
m the Moiea were all the additions made to the empne 
while he was on the throne. It was during his reign, 
however, that the Ottoman fleet began to be formidable to 
Christendom, the desperate battle off Sapienza, won by 
Kemdl Reffs against the Venetians, being the first of the 
Turkish naval victories over the Mediterranean powers. 
B&yezid, whose pacific habits had alienated the sympathies 
of the janissaries, was m 1512 (918) forced by these dreaded 
guards to abdicate m favour of Selim, the youngest of Ins 
three sons This prince had already been in open revolt 
against his father , but his determined and warlike char- 
acter had won for him the esteem of the Turkish praetorians 
B&yezid’s health, which had long been failing, gave way 
under this blow , and the old sultan died three days after 
his deposition, at a little village on the way to Donutoka, 
whither he was going to end his life in retirement. 

Selim I, was personally the greatest of the Ottoman 



643 


Selim I 


Con- 
quest of 
Egypt, 
Syria, 
and tlie 
Hej.lz 


Suley- 
man I, 


Con- 
quest of 
Rhodes 


1421-1566] T U R 

monarclis liis unflinching coiuage and tireless vigour weie 
not moie lemaikable than Ins political sagacity and Ins 
literal y and poetic talents , but so merciless was be that 
be bas always been known m Tuikisb bistoiy as Yawuz 
Selfrn or Selim, the Grim Happily for Em ope be turned 
bis attention to tbe neighbouring Mubammedan states and 
left tbe Cbnstian powers m peace Having caused both 
bis brotheis to be put to death, be marched against Persia, 
tbe king of which countiy bad given refuge to tbe family 
of one of tbe hapless Tuikisb princes. Tbe quanel between 
them was furtbei embitteied by leligious hatred tbe shAb 
of Persia was tbe pillar of the Shiites, as tbe Ottoman 
sultan was of tbe Sunnites Selim m bis fanatical zeal 
liad oidered a massacre of bis Shfite subjects, in which 
forty-five thousand persons suffered death Tbe shAb was 
eager to avenge tbe slaughter of bis co-iehgiomsts Tbe 
janissaries showed signs of insubordination upon tbe march, 
but Selim resolutely maintained order and reduced them 
to submission At length they came upon tbe Persian 
host drawn out on tbe plain of Chaldnan, wheie a great 
battle was fought, which ended m tbe lout of tbe Persians 
and left the way to Tabriz, tbe residence of tbe Persian 
king, open to the sultan. Thither Selfm proceeded , but 
eight clays later be set out on his homeward maich The 
battle of Chaldnan brought no addition of importance to 
the empne, but the districts of DiyAr-Bekr (Diarbeki ) 
and Kiudist&n, through which the army had passed on the 
way to Persia, were completely subdued and annexed to the 
Ottoman dominions Selim’s next important campaign 
was against the MemlAks of Egypt This body of Eastern 
cluvahy offeied a most gallant lesistance to the 'OsmAnhs , 
but, possessing no artillery, which they disdained as un- 
becoming men of valour, they weie defeated m a series 
of engagements, and Selim and his army entered Cano as 
conquerors an 1517 (923) The results of this war were 
momentous and far-ieachmg the Ottoman empire was 
greatly increased by the addition of Egypt, Syria, and the 
HejAz, of all of which the Memliiks had been lords , the 
caliphate of IslAm was won for tbe bouse of 'OsmAn, Selim 
constraining tbe representative of the old AbbAsid family, 
wbo resided, a purely spiritual prince, at Cairo, to make 
over to bun and Ins heirs tbe rights and privileges of tbe 
successors of tbe Prophet Tlie sultan at tbe same time 
acquiied fiom him the sacrecl banner and other relics of 
the founder of IslAm, which had been handed down to the 
Arabian prince from his fatheis, and which are now pre- 
served m the seraglio at Constantinople On his return 
Selim set himself to strengthen and impiove bis fleet, 
doubtless with a view to tbe conquest of Rhodes He 
died, however, in 1520 (926), before bis extensive prepara- 
tions were completed. This sultan reigned only eight 
years, but m that short time be almost doubled tbe extent 
of the Ottoman empire. 

SuleymAn I , wbo succeeded bis father Selim as sultan, 
bad not been long on the tin one before be found himself 
involved m a war with the king of Hungary He marched 
northwards with a powerful army and wrested from the 
enemy several places of importance, including the strongly 
fortified city of Belgrade. Having left a large garrison 
in this city, which was regarded as the key to the Chris- 
tian lands north of the Danube, the sultan returned to 
Constantinople, where he continued his father’s work of 
creating a strong and efficient Ottoman fleet When all 
was ready Suleyman set out for Rhodes, determined to 
wipe away the disgrace of his ancestor’s second failure, as 
he had done that of Ins first The conquest of Egypt had, 
moreover, rendered the possession of Rhodes necessary to 
the Turks, as the passage between Constantinople and 
their new acquisition could never be safe so long as that 
island remained in hostile hands The Knights of St 
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John met the attack in a manner woithy of then illustii- 
ons oidei , but the ovei whelming foice ol tbe Ottomans and 
tbe hopelessness of any lebef compelled them to accept the 
sultan’s terms These weie highly honouiable to the de- 
fender, who were peimitted to letne unmolested, while 
Suleyman pledged himself to lespect the Chustian lehgion 
m the island, which now, 1522 (929), became Ins Pom 
yeais after the conquest of Rhodes the sultan again 
invaded Hnngaiy, where m the xenowned battle of Moliacz 
he annihilated the army of tbe Magyars and slew then 
king Thence be maiched along the Danube to Buda- 
Pesth, which opened its gates to him, and theie he lested 
a little while befoie staitmg on Ins homeward way. The 
disturbed state of Asia Minor hastened Suleyman’s depait- 
ure , but m thiee years (1529) be was back at Buda, osten- 
sibly as tbe ally of Zapolya, an Hungarian wbo claimed 
the thione left vacant by Louis, who fell at Moliacz 
Ferdinand of Austna had opposed the claim of Zapolya, 
who thereon had applied to the sultan foi aid, which that 
monarch was most willing to accord The troops of 
Ferdinand being driven fiom Buda, Suleyman, accom- 
panied by bis piot^ge, advanced upon Vienna On 27th 
Septembei 1529 tbe vast Tuikisb host, under tbe peisonal 
command of one of the gieatest of the family of 'OsmAn, 
laid siege to the capital of the German empne, and on the 
14th of the following month, aftei a most despeiate assault 
earned on foi foiu days, the invaders weie compelled to 
retire, leaving the city m the possession of its keioie 
defender The torrent of Tuikisb nnhtaiy might bad 
now leached its noithern limit once again it vainly swept 
round tbe walls of Vienna, but fuitbei it nevei went 
SuleymAn next directed bis arms against Peisia, fiom 
which country be won a large portion of Armenia and Ti ale 
as well as BaghdAd, tbe old capital of tbe 'AbbAsid caliphs 
In 1542 be was agam m Hungary, having been appealed 
to by tbe widow of Zapolya on behalf of bei infant son 
against tbe pretensions of Ferdinand SuleymAn promised 
to place tbe child upon tbe throne when he should be of a 
proper age , m the meantime he treated Hungary as an 
Ottoman piovmce, dividing it into sanjaks or military dis- 
tricts, and garrisoning Buda and otliei important cities 
with Turkish troops Six years latei a tiuce for five yeais 
was concluded between the sultan and Feidmand, wheieby 
almost all Hungaiy and Transylvania were made over to 
the former, who was also to receive a yearly present, or 
more correctly tubute, of thirty thousand ducats Tlie 
Turks, now at the zenith of their power, were the terror of 
all aiound them The achievements of the Ottoman navy 
during the leign of SuleymAn weie hardly, if at all, less Armexa- 
remarkable than those of the army Kliayi-ud-Dln, the tlon of 
Barbaiossa of the Euiopeans, won Algiers for Turkey, and ^f iers 
held the Meditenanean against the fleets of Spam and Tripoli 
Italy; Torghud added Tripoli to the empne, and PiyAla 
routed the galleys of Genoa, Florence, Naples, and Malta 
off the isle of Jerba But fortune did not always smile 
upon the crescent In 1565 (973) SuleymAn sustained 
the second great check he was destined to encounter The 
Turks once more measured swords with the Knights of St 
John and drove them from Malta, which had been given 
to the order by Charles V on its expulsion from Rhodes 
A powerful Turkish army and fleet, commanded by officers 
of renown, were accordingly despatched to win Malta for 
the Ottoman crown , but so valiantly was it defended that 
the Turks were forced to withdraw with a loss of twenty 
five thousand men. SuleymAn died m harness. In 1566 
(974), when seventy-six years of age, he entered Hungary 
for the last time, summoned thither to aid his vassal, young 
Sigismund Zapolya. Sziget, a place which had foiled the 
Turks on previous occasions, was the first object of attack 
Count Zunyi, the governor, determined to resist to the last, 
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so the Ottomans found tlaem^elves compelled to undertake 
the siege of tins comparatively unimportant town There 
on the night of 4th September the great sultan died, and 
a few houis later Count Zunyi and his biave companions 
penshed amid the smoking rums of the fortress they had 
most nobly held. Under Suleyman I., whom European 
historians call the Magnificent, but whom Ins own people 
style Kanuni or the Lawgiver, the Turkish empire attained 
the summit of its power and glory The two great dis- 
asters, at Vienna and Malta, were eclipsed by the number 
and brilliancy of the sultan’s victories, by which large and 
important additions were made to the empne m Europe, 
Asia, and Africa 

Selim Selim II , the unworthy son and successor of the Magm- 

11 ficent SuleymAn, was the first Ottoman monarch who 
shrank from leading his army in person He was a man 
of mean and ignoble character, whose sole pleasure seems 
to have consisted m the indulgence of his degraded tastes 
and vicious appetites The first conflict between the Turks 
and the Russians occurred m his reign In view of a 
threatened war with Persia, the giand vizier Sokolli con- 
ceived the idea of uniting the rivers Don and Volga by a 
canal, by means of which an Ottoman fleet could be sent 
into the Caspian But m order to carry out this scheme 
it was necessary that the town of Astrakhan should be m 
the hands of the Turks A consideiable force was accord- 
ingly despatched from Constantinople to take possession 
of that city, but the Russian army which Ivan the 
Tenible sent to its relief drove back the Turks and their 
Tatai allies from before the walls, 1569 (977). Cyprus 
was the next object of attack This island, which belonged 
to Venice, was assailed and taken, though not without 
heavy loss, at a time of peace between the republic and 
the Poite, 1570-71 (978) The Chnstian poweis of the 
Mediteiranean were roused and alarmed by this act of 
treachery, and a maritime league was formed through the 
efforts of Pope Pius V , with Spam, Venice, and Malta for 
its most important members On 7th October 1571 the 
Christian fleet, under the command of Don John of Austna, 
encountered the Ottoman ships, led by the galley of the 
kapudan pasha, Mu’ezzm-zAda ‘Ali, just outside the Gulf 
of Lepanto A furious conflict ensued, which resulted m 
the utter defeat of the Turks, their admiral being killed 
and their fleet almost annihilated This famous fight, 
although it brought little immediate material advantage 
to the victors, was of the highest moral value to them , for 
it broke the spell of Barbarossa, and showed that the 
Ottomau was no longer invincible on the seas. The only 
other event of importance during this reign was the final 
conquest of Turns for Turkey by Kilij 'All, who won it 
from the Spaniards in 1574 (982). Selim II died miser- 
ably the same year 

tfurdd Mui Ad III , who now succeeded to the Ottoman throne, 

11 was no improvement upon his father , he ruled in name 
only, all real power being in the hands of worthless favour- 
ites As a natural consequence the empire began rapidly 
to decay , corruption infected all ranks of official society, 
the sultan himself selling his favours for bribes, while 
the other great curse of old Turkey, military insubordina- 
tion, showed itself m a more threatening aspect than ever 
The janissaries mutinied on several occasions, and each 
time compelled the weak MurAd to accede to their demand 
Notwithstanding this wretched state of affairs, some exten- 
sive and important, though not permanent, additions were 
made to the empire These, consisting of Azerbijan and 
Georgia — the latter had been m alliance with Persia — were 
the result of a campaign against the last-named country, 
the internal condition of which was then even worse than 
that oi Turkey Transylvania, Moldavia, and Walachia 
rose in revolt, encouraged by the war which broke out m 


1593 between Turkey and Austria In 1594 hostilities 
with Persia weie resumed, and eaily in the following 
year MurAd died, leaving the empne to his eldest son 
Muhammed III 

Things had been going veiy badly m the -war with Muham- 
Austria, when m June 1596 the grand vizier and the mufti, med 111 
joining their voices with that of Sa'd-ud-Din the histouan, 
prevailed upon the new sultan, whose character resembled 
only too closely that of his father, to place himself at the 
head of the Ottoman army which was about to march into 
Hungary Four months later Muhammed met the impeu- 
alists under the archduke Maximilian, and the Transyl- 
vanians led by Prince Sigismund, on the maishy plain of 
Keresztes, where a battle lasting three days took place 
Although at one time things looked so hopeless for the 
Turks that the sultan would have fled but foi the entreaties 
and remonstrances of Sa'd-ud-Din, the 'OsmAnlis gained 
a complete and decisive victory But nothing came of 
it, for Muhammed, instead of following up his success, 
hastened back to Constantinople to receive the congratu- 
lations of his courtiers and to resume his indolent and 
voluptuous life Nothing else worthy of note occurred 
dm mg his inglorious reign He died m 1603 (1012) 

Muhammed HI was the last heir to the Ottoman 
throne who was entrusted with the government of a pio- 
vmce during his fathei’s lifetime , henceforth all the sons 
of the sultan were kept secluded m a pavilion called the 
Kafes or cage m the seraglio gardens This new system, 
which was necessarily very prejudicial to the character of 
the future rulers, had its origin m the same dread of rivals 
that caused a sultan in those times to put all his brotheis 
to death immediately on his accession 

The reign of Ahmed I is not marked by any event of Almiecll 
importance The peace of Sitavoiok (Zsitvatorok) between 
Turkey and Austria, 1606 (1015), made no change of any 
moment m the territorial possessions of either power, but 
is interesting as being the first treaty m which an Ottoman 
sultan condescended to meet a Christian pnnce on a footing 
of equality Hitherto the Tuikish monaichs had affected 
to grant merely short tiuces to their Euiopean enemies 
But this peace was to be permanent , the annual payment 
or tribute of thirty thousand ducats by Austna was to be 
discontinued, and the ambassadors sent from the Poite 
were now to be officials of lank, and not, as formerly, 
menials of the palace or camp 

Ahmed died in 1617 (1026) and was succeeded by Ins Mustafa 
brother Mustafa I Up till this time the succession had I 
been regularly from father to son , but, as Mustafa’s life 
had been spared by his brother on Ins accession, that prince 
now ascended the thione m prefeience to ‘OsmAn, the 
eldest son of Ahmed I This arose from the peculiai nature 
of the Turkish law of succession, which gives the throne 
to the eldest male relative of the deceased sovereign 
Mustafa was, however, imbecile, so after a leign of thiee 
months he was deposed, and his nephew 'OsmAn, though 
only fourteen yeais of age, seated on the throne in his 
stead 

An unsuccessful wai with Persia, which had been going 'OsmAn 
on for some time, was now brought to an end by a treaty n< 
which restored to the shAh all the territories conquered 
since the days of Selim II In 1621 the sultan led his 
troops against Poland, partially with the view of weaken- 
ing the janissaries, whom he justly regarded as the most 
deadly enemies of his empire. This expedition was not 
attended by any important results, neither Turks nor Poles 
gaming a decisive advantage On his return 'OsmAn 
formed another plan for freeing himself from his tyranni- 
cal soldiery . he gave out that he was going to make the 
pilgrimage to Mecca, but his real intention was to proceed 
only as far as Damascus, there place himself at the head 
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of an Asiatic aimy, and march against the janissaries and 
sipAhls m Constantinople But the jamssanes heard of 
this design and lose m revolt Incited by a vizier whom 
'OsmAn had deposed, they seized then sovereign and 
diagged him to the state prison of the Seven Toweis, 
where shortly afterwards he was foully murdered by the 
traitor mimstei, 1622 (1031) 

The wretched Mustafa was again raised to the throne, 
only to be deposed fifteen months afterwaids m favour of 
Mui4d, the eldest surviving brother of ‘OsmAn 

In MuiAd IY, who succeeded to the supieme power m 
1623 (1032), when a child of eleven years, Turkey had 
once more a sultan of the old 'OsmAnli type Since the 
death of SuleymAn the ernpne had been cuised with a suc- 
cession of i ou faineants, under whom it had rapidly fallen 
to decay The vigour and courage of the new sultan 
stayed it for a while upon its downward course, and re- 
stoied to it something of its bygone glory While still 
quite young, MuiAd had been compelled by the mutinous 
janissaries to deliver into then cruel hands his favourite 
vizier, HAfiz Pasha. This embittered him against that 
coips, and, when soon afterwards the soldiers began openly 
to discuss his deposition, MurAd swiftly and suddenly cut 
off the ringleaders and all others whom he suspected of 
disloyalty, this struck fear into the hearts of the dis- 
affected soldiers, who, finding themselves without any to 
organize or direct them, returned to their allegiance 
MurAd next turned his attention to checking the intoler- 
able corruption and abuses which pervaded every depait- 
ment of the state He had but one simple though terribly 
drastic method of reform, — the execution of every official 
whom he even suspected of any malpractice. Having re- 
stored some sort of order in his capital, MurAd maiched 
against Persia and recaptured the city and district of 
Erivan. In 1638 (1048) he undeitook a second and more 
important campaign against the same power. His object 
was the recovery of Baghdad, which had been taken by 
the sliAh’s tioops some sixteen years before The Persians 
resisted long and gallantly, hut at length the Turks carried 
the city by storm, when MurAd disgraced himself by the 
slaughter of a vast number of the inhabitants. By the 
peace which followed Turkey lestored Erivan to Persia, 
but retained Baghdad, which has been m its hands ever 
since Mur Ad on his return enteied Constantinople m 

triumph This sultan died m 1640 (1049); his death is 
said to have been hastened by habits of intemperance, 
which he had contracted towards the close of his life 
IbrAhlm, the brother of the late sultan, now mounted 
the Ottoman throne. He was another of those wretched 
princes who gave themselves up to the indulgence of their 
own follies and vices without bestowing a thought upon 
the welfare of their people or the prosperity of their 
country All the evils that had been curbed for a time 
by the stem hand of MurAd broke out afresh and m worse 
form than before The sultan himself was the most venal 
of the venal Shut up m the seraglio, he thought of 
nothing but the gratification of his own and his favourites’ 
caprices ; gem- encrusted coaches and pleasure-boats, and 
carpets and hangings of richest sable for his rooms, were 
among the objects for which he plundered his people and 
sold eveiy office to the highest bidder. This went on for 
eight years, till at length his subjects, weary of his ex- 
actions and tyianny, deposed him, and made his son Mu- 
hammed, then only seven years of age, sultan in his room 
The only events of note that occurred during IbrAhfm’s 
tenure of power are the capture of Azoff from the Cossacks 
and the occupation of Crete. This island, which was then 
m the hands of Venice, was soon overrun, but it was not 
till well on in the next reign, after a siege of twenty years, 
that the Ottomans succeeded in taking Candia the capital. 
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The minority of Muhammed IV , who became sultan m Mulmi 
1648 (1058), was maiked by all the doubles and evils that mecl 1 
might have been anticipated, until the giand vizieiate was 
conferred on Koprili Muhammed m 1656 (1067) This 
statesman, who was seventy years old when he entered 
upon the duties of prime minister of Turkey, was the 
founder of an illustrious family of viziers, whose integrity 
and strength of character did much to counteiact the per- 
nicious influence of degenerate sultans and to prop up for 
a season the declining empire. Old Kopnli accepted the 
office of grand viziei only upon condition of receiving abso- 
lute power , this he employed much m the same way as 
MuiAd IV had done when he set about the work of reform 
he executed every one who fell undei his suspicion He 
died m 1661 (1072), leaving the vizierate to his son FAzil 
Ahmed Ahmed was, like his father, a man of great 
ability, and happily for Turkey he enjoyed the complete 
confidence of the young sultan, who caied for nothing but 
the chase, whence he is called m the Ottoman histories 
Avji Muhammed or Muhammed the Huntsman Before 
long Ahmed was called on to lead the Turkish army 
against Austria. He took Heuhausel and several places 
of little importance ; but near the convent of St Gotthard 
(on the Raab) he was completely defeated m 1664 (1075) 
by a smaller Christian force under Montecuculi. A tiuce 
for twenty years on the basis of the treaty of Sitavorok 
was the result of this battle ; the Ottomans, however, re- 
tained Neuhausel. Ahmed next appeared m arms m Crete, 
for the purpose of bringing to a close the siege of Candia, 
which had been going on ever since 1648 , but it was not 
till other thiee years had passed that the brave garrison 
opened the gates to the grand viziei', m 1669 (1079) The 
sultan himself was induced to head the next campaign, 
which was undertaken on behalf of the Cossacks of the 
Ukiame, who had craved the protection of the Porte 
against Poland. The Turks took the cities of Kamenetz 
and Lemberg, whereupon King Michael sued for peace, 

1672 (1083), and piomised to make over Podolia and the 
Ukiame to Turkey and to pay an annual tribute of 220,000 
ducats The sultan accepted these terms and returned 
home m triumph , but the Poles refused to be bound by 
them, and under the command of Sobieski they attacked 
and defeated the troops of Ahmed Pasha. The war lasted 
till 1676, when it was brought to an end by the treaty of 
Zurawno, which left the sultan m possession of Podoha and 
almost all the Ukraine Three clays after this peace was 
signed Ahmed Pasha died Few men have done more to 
rum their country than Kara Mustafa, who succeeded 
Ahmed m the grand vizierate His pet scheme was the 
conquest of Germany and the establishment of a great 
Turkish province between the Danube and the Rhine, with 
himself as nominal viceroy but virtual sovereign. He 
accordingly marched with an enormous army, probably not Siege of 
far off half a million strong, against Vienna In the Vienna, 
summer of 1683 (1094) this mighty host appeared before 
the walls of the Austrian capital For an account of the 
siege, see vol xix. p 296. A few weeks after his discom- 
fiture Kara Mustafa was executed at Belgrade by the 
sultan’s orders. Venice and Russia now declared war 
against Turkey, misfortune followed misfortune , city after 
city was rent away from the empire ; the Austrians were 
m possession of almost the whole of Hungary, the Italians 
of almost all the Morea. At length a severe defeat at 
Mohacz, where SuleymAn had triumphed years before, 
exhausted the patience of the soldieiy, and Muhammed 
IV was deposed in 1687 (1099) 

The first year of the reign of SuleymAn II , who sue- Suley- 
ceeded his brother, was marked by a serious mutiny of the Iu ^ n IL 
janissaries of the capital, who, aided by the dregs of the 
population, created a reign of terror in Constantinople, 
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during which, they pillaged the palaces of the principal 
officer ot the government and murdered the giand vizier, 
along with many of the members of his houbehold The 
Austrians, under Charles of Lorraine, Louis of Baden, and 
Pi nice Eugene, were carrying all before them m the north 
Erlau, Belgrade, and Stuhlweissenhurg fell into their hands, 
and by the end of 1689 the Ottomans had lost almost all 
their former possessions beyond the Danube Meanwhile 
the Venetian leader, Moiosmi, was equally successful m the 
Morea, completing the conquest of that piovmce, which he 
added to the dominions of St Mart. "When matters had 
come to this pass, the sultan summoned an extraordmaiy 
meeting of the divan to consult on the measures to he 
taken to meet the danger thieatenmg on eveiyhand By 
the unanimous advice of his mimsteis, Sulejm&n appointed 
to the grand vizierate Kopnli-z&da Mustafa, anothei son of 
old Koprili Muhammed. This statesman, who had been 
trained in the duties of office under his father and brother, 
worthily upheld the high name of his house He gave up 
the whole of his gold and silver plate to be corned into 
money wdierew ith to pay the troops , he sought out the 
best men to fill positions of trust and responsibility m the 
army and navy , and he exercised and encouraged a wise 
and ]ust policy of toleration towards the Christian subjects 
of the sultan Such was the confidence which his high 
character and illustrious connexion mspned that large 
numbers of volunteers hastened to join the Turkish hosts , 
and m a very few weeks from the tune when he took com- 
mand of the army Mustafa had driven the Austrians out 
of Servia, and Belgrade once more received a garrison of 
Ottoman troops Mustafa returned m triumph to Con- 
stantinople, wffiere, early m the summer of 1691 (1102), 
Suleyman II died, and was succeeded on the throne by 
his brother Almied II 

Ahmed The mo&t important event which occurred dunng the 

11 hi lef and disastrous reign of this monarch was the defeat 

and death at Slankamen (Szlankament) of Koprili-zada 
Mustafa, who in August 1691 advanced from Belgrade to 
attack the Austrians under Lotus of Baden The un- 
fortunate result of the battle was m great measure owing 
to the rashness of the vizier, who, m opposition to the 
advice of the oldest and most experienced of his officers, 
refused to aw r ait behind the lmes the attack of the enemy 
The Ottomans fought with desperate courage , but the day 
was decided against them by the death of Mustafa, who 
was shot while cutting his w r ay through the Christian ranks 
Ahmed II reigned for four yeais, dunng which the hapless 
empire, besides continuing to suffer defeat at the hands of 
foreign foes, was visited wdth the ciuses of pestilence and 
domestic insurrection 

Mustafa On the death of Ahmed II m the year 1695 (1106) 

n. Mustafa II, sou of Muhammed IV, was girt with the 
sword of '0 sm (in The new sultan, aware of the pitiful 
condition to which the empire had sunk, m part, at 
least, through the negligence and indifference of his pre- 
decessors, lesolved to restore the old Ottoman usages, and 
placed himself at the head of his armies Tbs first cam- 
paign was altogethei successful : he recaptured several 
important forti esses and totally defeated a great Austrian 
army. During the following winter he worked hard to 
lepair the finances and bring the forces of the empne 
into a higher state of efficiency , and, when he set out m 
the spring against the Austrians, fortune continued to 
smile upon his banners He defeated the duke of Saxe, 
laised the siege of Temesvar, and strengthened the garri- 
sons of those fortresses which Tuikey still held m 
Hungary. But m the next year, 16D7, all was changed 
Prince Eugene was at the head of the Austrians, and on 
the banks of the Theiss, near Zenta, the Turks sustained 
an overwhelming defeat, which compelled the sultan to 


letreat to Temesvar Thence he leturned to Constanti- 
nople, and never again led an army against the enemy 
Pecour&e was once more had to the house of Kopuli, and 
Amuja-zada Huseyn, a nephew of old Kopuli Muhammed, 
was piomoted to the grand vizierate Huseyn raised fresh 
tioops , but he saw that what was leally needful was peace, 
and this he succeeded m "bunging about At Cailowitz Peace of 
on 26tli January 1699 a peace was arranged, through the Carlo_ 
mtervention of England and Holland, between Tuikey 1 ^ 2 
on the one hand and Austria, Venice, Russia, and Poland 
on the other The basis of the treaty, agreed to with 
certain modifications, was that each power should retain 
the territories m its possession at the time of opening 
negotiations This arrangement left Austria in possession 
of Transylvania and almost all Hungaiy and Slavonia, 

Venice remained mistress of its conquests m Dalmatia 
and the Morea, Poland received Poclolia, and Russia, 
which under Peter the Great was only now becoming con- 
scious of its stiengtb, letamed Azoff, which it bad wiested 
fioin Turkey three years before Huseyn Pasha took 
advantage of the restoration of peace to check the disoideis 
which had sprung up m various parts of the empire, and 
to endeavour to effect much-needed reforms m many de- 
partments of the state But unfoitunately his efforts weie 
thwarted by others less disinterested than himself , and, 
broken-heaited by the calamities of his country, he retued 
from office three years after the peace of Carlowitz, and 
very shortly afterwards died Mustafa II veiy soon 
followed the example of his minister, and abdicated m 
1703 (1115) m favour of his brother Ahmed III 
Although the peace of the empire was often bioken Ahmed 
dunng Ms reign, Ahmed III was not of a warlike disposi- 111 
tion, and all the ^presentations and entreaties of Charles 
XII of Sweden, who after the disaster of Pultowa had 
taken refuge in Turkey, failed to induce him to re-open 
hostilities with the czar In 1710 Nu'mAn Pasha, son of 
Amuja-zdda Husejm, and the last of the Koprili family, was 
appointed grand vizier Though able and toleiant, he was 
so much addicted to interfenng m the business of his sub- 
ordinates that he became the object of geneial dislike, 
and was dismissed fiom his office after holding it for four- 
teen months The menacing preparations of Russia in the 
south had moie influence with the Porte than the prayers 
of the Swedish king, and m 1711 the new grand vizier, 

Baltaji Muhammed, marched into Moldavia to meet the 
forces of Petei the Great, who had formed an entrenched 
camp neai the village of Hush, on the right bank of the 
Pruth. Here the vizier blockaded him, and after two days’ 
severe fighting compelled him to surrender with all his 
army By the treaty which followed the czar pledged 
himself, among other things, to restore the fortress of Azoff 
and all its dependencies to the sultan, and to grant the king 
of Sweden a free and safe passage to his own country 
through the Muscovite dominions The lenity of Baltaji 
Muhammed m not destroying the czai and lus ai my when 
they were within his grasp caused such discontent at Con- 
stantinople that he was dismissed fiom the vizieiate, which 
was conferred on 'AH Pasha, known as DAniAd 'All or 'AH 
the Son-m-Law, from the circumstance of his having 
mamed a daughter of the sultan This vizier distinguished 
himself by wanning back from Venice the whole of the 
Morea in a single campaign (1715) His next venture, 
a war against Austria, undertaken m the following year, 
had a very different issue, he himself being slain and his 
aimy louted m a great battle at Peterwardein Next year 
Pnnce Eugene, the conqueror of DAmM 'All, laid siege to 
Belgrade, which he forced to capitulate after driving off a 
large army sent by the Turks to its relief These events Treaty of 
1(3 d to the peace of Passarowitz m 1718, by which Austria Passar °- 
oquired that portion of Hungary which had lemamed m wrfcz 
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tlie possession of Tuikey, as well as extensive tenitories in 
Servia and Walachia The grand vizier Ibrahim, another 
son-in-law of the sultan, who was at the head of affairs from 
1718 to 1730, contrived to secure for the empire an un- 
usually long respite from internal disorders , but the sultan's 
love of costly pomp and splendour and the luxurious magni- 
ficence of his couit rendered him so unpopular that, m 
consequence of a not in the autumn of 1730 (1143), he 
voluntarily abdicated the throne, and his nephew Mahimid 
I became padishah in his stead, (e j w g ) 

History from 1718. 

With the treaty of Passarowitz the Venetian lepublic 
disappears from the scene of Turkish warfare Russia 
giadually becomes a more formidable enemy than Austna , 
and the subject Christian races imperceptibly enter on the 
first stages of national consolidation and revival Aftei 
the long and resultless war with Persia hostilities again 
broke out with Russia m 1736 Marshal Munnich stormed 
tlie lines of Peielcop and devastated the Crimea ; but he 
was unable to maintain his army there and letreated with 
greatly diminished forces Azoff was taken by Geneial 
Lascy , and in the following yeai Otchakoff fell into the 
hands of Munnich, while the Crimea was again invaded 
and ravaged Austria now joined Russia, and the Porte 
had to sustain a war m Servia and Bosnia as well as on 
the coasts of the Black Sea The double combat was 
carried on with very different results While the Russians 
won victory aftei victory, and finally penetrated into the 
heart of Moldavia, the Austrians weie defeated and driven 
across the Danube On their advancing from Belgiade 
m the summer of 1739 they were defeated with great loss 
at Krotzka, and compelled to sue foi peace. The tieaty 
of Belgiade, which was signed on 1st Septembei 1739, 
xestored to the Porte Belgrade and Orsova, with the 
portions of Serna, Bosnia, and Walachia which it had 
ceded to Austria at the peace of Passarowitz Russia, 
unable to continue the war with a victorious Turkish army 
ready to fall upon its flank, liad to conclude peace on very 
moderate terms It received Azoff, hut under a stipulation 
that the fortifications should be lazed, and that no Russian 
vessels of war should be kept either on the Black Sea or 
on tlie Sea of Azoff The peace was the last advantageous 
one made by the Porte without allies ; and the succeeding 
thirty years were on the whole a period of lespite fiom 
misfortune 

After this followed the wars with the empress Catheime, 
before whose genius and resources it seemed as if Turkey 
must inevitably sink into nothingness The first contest 
was provoked by the aimed intervention of the empress m 
Polish affairs and her well-known intrigues with rebellious 
subjects of the Porte. War was rashly declared by Mustafa 
III m October 1768 In 1769 the Russians entered 
Moldavia and captured the foi tress of Choczm (Chotim) ; 
m the following year their armies made good the conquest 
of Moldavia and Walachia, while a fleet from the Baltic 
entered the Greek Archipelago and landed troops in the 
Morea. The Greeks of the Morea rose in insurrection, 
they were, however, overpowered, and the small Russian 
force withdrew, leaving the Greeks to the vengeance of 
their conquerors At sea the Turks suffered a severe defeat 
near Chios, and their fleet was subsequently blockaded and 
set on fire in the Bay of Tchesme, the principal officers in 
the Russian navy being Englishmen Assistance was, 
moreover, given by the Russians to Ali Bey, a Mameluke 
chieftain who was m rebellion against the Porte in Egypt, 
and to Tahir, a sheikh who had made himself independent 
at Acre. In 1771 the Russians invaded and conquered 
the Crimea. Austria now took alarm, and signed a con- 
vention with the Porte preparatory to armed intervention. 


But the partition of Poland leunited the three neighboui- 
mg Christian powers and prevented a general wai An 
aimistice was agreed upon between Russia and the Poite, 
and negotiations followed These were broken off m 1773 
The Russians crossed the Danube, and, though unsuccess- 
ful m their attempts upon Silistria and Varna, so com- 
pletely defeated the Turkish forces in the field that on 
21st July 1774 the Porte concluded peace at Kutchuk- 
Kamardji under conditions more unfavourable than those 
which it had rejected m the previous year The Tartai 
territory of the Crimea, with Kuban and the adjoining 
distncts, was made into an independent state, Russia 
retaining Azoff, Kertch, and Kinbnrn Moldavia and 
Walachia were lestored, but on the condition that, as 
occasion might lequne, the Russian minister at Constan- 
tinople might remonstrate m their favour Russia, m fact, 
was given a species of protectorate over these provinces 
Permission was given to Russia to erect a church m Con- 
stantinople, and the following engagement was made 
“ The Porte promises to protect the Christian religion and 
its churches, and it also allows the court of Russia to 
make upon all occasions lepresentations as well m favoui 
of the new church at Constantinople as on behalf of its 
ministers, promising to take such representations into con- 
sideration ” Out of this clause aiose the claim of Russia 
to the light of piotection over all the Christian subjects 
of the Poite, though the specific right of intervention was 
clearly attached only to a single church and its ministers 
By othei clauses in the treaty the obligations lestraming 
Russia from making fortifications and placing ships of wai 
on the Black Sea were annulled It received the right 
of free navigation for its merchant ships on all Tin lash 
waters, and the right of placing consuls at all Tuikish 
ports These last two conditions were of great lustoncal 
importance through their effect upon Greece The consuls 
appointed weie usually Greek traders, and permission to 
carry the Russian flag was indiscriminately given to Greek 
vessels Hence there followed that great development of 
Greek coinmeice, and of the Gieek mei chant navy, which 
in half a century made the insurgent Greeks more than a 
match for the Turks at sea 

The stipulation that the Crimea and adjoining distncts 
should he made into an independent state was of course 
not intended by Russia to be anything more than a veil for 
annexation , and m 1783 Catherine united this territory to 
her dominions She had now definitely foimed the plan 
of extinguishing Tuikish sovereignty inEui ope and placing 
her younger grandson on the throne of a lestored Gieek 
kingdom The boy was named Constantine, his whole 
education was Greek and such as to fit him for the throne 
of Constantinople Joseph II of Austna threw himself War witli 
eagerly into the plan for a paitition of the Ottoman empire, Russia 
and m 1788 followed Russia into war While the Russians 
besieged Otchakoff, Joseph invaded Bosnia] but he was 
unsuccessful and retn ed raglonously into Hungary Otcha- 
koff was stormed by Suwaroff on 16th December 1788 
In the following year the Turkish armies were overthrown 
by Suwaroff in Moldavia and by the Austrian Laudon 
on the south of the Danube. The fate of the Ottoman 
•empire seemed to tremble m the balance, it was, how- 
! ever, saved by the convulsions into which Joseph's reckless 
autocracy had thrown his own dominions, and by the triple 
alliance of EDgland, Prussia, and Holland, now formed by 
Pitt for the preservation of the balance of power in Europe 
Joseph died in 1790, his successor Leopold II entered 
into negotiations, and concluded peace at Sistova m August 
1791, relinquishing all his conquests except a small district 
m Croatia. Catherine continued the war alone Ismail 
was captured by Suwaroff with fearful slaughter, and the 
Russian armies pushed on south of the Danube Pitt, with 
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the triple alliance, attempted to impose his mediation on 
the empress Catherine, and to induce her to restoie all 
her conquests She refused, and both Prussia and Eng- 
land armed for war , but public opinion declared so strongly 
against the mini ster in England that it was impossible for 
hum to pursue his plan. Catherine nevertheless found it 
in her interest to terminate the war with the Porte Poland 
claimed her immediate attention, and, adjourning to a 
more convenient season her designs upon Constantinople, 
she concluded the treaty of Jassy in January 1792, by 
which she added to her empire Otchakoff, with the sea- 
board as far as the Dniester The protectorate of Russia 
over Tiflis and Kartalinia was recognized 
Catherine’s successor Paul (1796-1801) made it his 
business to reverse his mother’s policy by abandoning the 
Affairs attack on Turkey. Bonaparte’s invasion of Egypt and 
m Egjpt the destruction of the Drench fleet by Nelson at the battle 
of the Nile led the Porte to join the second coalition 
JTia against France Bonaparte, invading Syria, was checked 
and turned back at Acre, where Jezzar Pasha was assisted 
in his strenuous defence by an English squadron under 
Sir Sidney Smith A Turkish army was meanwhile tians- 
ported from Rhodes to the Egyptian coast. This army was 
destroyed by Bonaparte on his return to Egypt at the 
battle of Aboukir on 2oth July 1799, after which Bona- 
parte set sail for France, leaving the Egyptian command 
to Kleber. Kleber, cut off from all communication with 
France and threatened by superior Turkish forces, enteied 
into a convention at El Arish for the evacuation of Egypt 
This convention, however, was annulled by Lord Keith, 
the English admiral, and Kleber replied by giving battle 
to the Turks and defeating them at Heliopolis on 20th 
March 1 800 Egypt was finally wrested from the French by 
the English expedition under Abercromby, and restoied to 
the sultan The Ionian Islands, which France had taken 
from Venice at the time of the treaty of Campo Eormio, 
were conquered by a combined Russian and Turkish force, 
and were established as a republic, at first under the joint 
protectorate of Russia and the Porte, afterwards under 
the sole protectorate of Russia. The former Venetian 
ports on the mainland of Epirus and Albania were given up 
to Turkey. Somewhat later, under pressure from St Petei s- 
burg, the sultan undertook not to remove the hospodars, 
or governors, of Walachia and Moldavia without consult- 
ing Russia, and to allow no Turks except merchants and 
traders to enter those territories 

Internal On the restoration of peace France reassumed its ancient 
condi- position as the friend and ally of the Porte The sultan 
empire now on tiLe ^rone was Selim III (1789-1807) Though 
the results of the war of the second coalition had been 
favourable to Turkey, the Ottoman empire was m a most 
perilous condition Everywhere the provincial governors 
were making themselves independent of the sultan’s author- 
ity ‘ a new fanatical sect, the Wahhabees, had arisen in 
Arabia and seized upon the holy places , the janissaries 
were rebellious and more formidable to their sovereign 
than to a foreign enemy , and the Christian races were 
beginning to aspire to independence. It had seemed 
for a while as if the first to rise against the Porte 
would be the Greeks, among whom the revolutionary 
influences of 1789 and the songs of the poet Rhegas, put 
to death by the Turks m 1798, stirred deep feelings of 
hatred against their oppressors Circumstances, however, 
postponed the Greek revolt and accelerated that of the 
Servians. In the country im mediately south of the Danube 
the sultan’s authority was defied by the janissaries settled 
about Belgrade and by Passwan Oglu, ruler of Widdin 
in Bulgaria. The pasha of gervia, hard pressed by these 
rebels, called upon the rayas to take up arms m defence 
of the sultan. They did so, and m 1804: the janissaries 
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answered by a senes of massacres in the Servian villages 
The Servians now lose as a nation against the janissaries Servian. 
Kara George became their chief, and m combination with reYolt 
the pasha of Bosnia, acting under the sultan’s orders, ex- 
terminated the jamssanes or drove them out of the 
country. Victorious over one oppressor, the Servians re- 
fused to submit to another. They carried on the wai 
against the sultan himself, and at the suggestion of Russia 
sent envoys to Constantinople demanding that for the 
future the fortresses of Servia should be garrisoned only 
by Servian tioops 

When the third European coalition against France was Difficul- 
m course of formation Russian and French influences were ties , of 
m nvaliy at Constantinople. The victories of Napoleon 
m 1805 gave him the ascendency, and his envoy pi evailed reign 
upon the sultan to dismiss, without consulting Russia, the 
hospodars of Walachia and Moldavia, who were consideied 
to be agents of the court of St Petersburg This was a 
breach of the engagement made by the sultan m 1802, 
and it was followed by the entry of Russian troops into 
the principalities England, as the ally of Russia, sent a 
fleet under Admiral Duckworth through the Dardanelles 
to threaten Constantinople. While the admiral wasted 
time m negotiations, the French ambassador, Geneial 
Sebastiani, taught the Turks how to fortify their capital 
The English admiral found that he could do nothing, and 
repassed the Dardanelles, suffering some loss on the passage 
The war on the Danube was not carried on with much 
vigour on either side. Alexander was occupied with the 
struggle against Napoleon on the Vistula , Selim III was 
face to face with mutiny m Constantinople, having bi ought 
upon himself the bitter hatred of the janissaries by attempt- 
ing to form them into a body of troops drilled and discip- 
lined after the methods of modern armies While the 
military ait m Europe had been piogiessmg foi centunes, 

Turkey had made no other changes in its military system 
than those which belonged to general decay Its tioops 
were a mere horde, capable indeed of a vigoious assault 
and of a stubborn defence, but utterly untrained m exer- 
cises and manoeuvies, and almost ignoiant of the meaning 
of discipline. Selim was a leformer in government and 
administration as well as m military affans. He bioke 
from the traditions of his palace, and began a new epoch 
m Turkish history, but the influences opposed to him 
were too strong, and a mutiny of the janissaries in Con- 
stantinople deprived him of his ciown He was allowed 
to live, but as a prisoner, while the puppet of the janis- 
saries, Mustafa IV., was placed on the thione (May 1807) 

A few weeks after this event the treaty of Tilsit ended 
the war between France and Russia, and provided for the 
nominal mediation of Najooleon between Russia and the 
Porte A truce followed between the armies on the Danube 
Among the Turkish geneials who had understood the neces- 
sity of Selim’s reforms, and who were prepared to support 
him against the janissaries, was Bairaktar, commander at Bairalc- 
Rustchuk As soon as the truce gave him freedom of tar 
action, Bairaktar marched upon Constantinople. Leading 
his troops against the palace, he demanded the restoration 
of Selfm As the palace gates were closed, Banaktar 
ordered an assault j but at the moment when his troops 
were entering Selim was put to death. Besides Mustafa 
there was only one member of the house of Osman remain- 
ing, his brother Mahmiid, who concealed himself in the 
furnace of a bath until the palace was in the hands of 
Bairaktar’s soldiers He was then placed on the throne Malmid 
(July 1808). For a while Bairaktar governed as grand II. 
vizier He was rash enough, however, to dismiss part of 
his own soldiers from Constantinople. The janissaries 
attacked him in his palace. A tower in which he defended 
himself was blown up, and after a battle in the streets of 
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Constantinople between tlie jamssanes and the remamdei 
of Bairaktai’s troops, during which the dethioned sultan 
Mustafa was put to death, the janissaries remained con- 
querors, and Mahmiid was foiced to submit to their de- 
mands The innovations of the late reign were abolished, 
and for a while Mahmiid seemed content to reign as ser- 
vant of the leaction 

It is well known that plans for the partition, of the Otto- 
man empire occupied Napoleon and Alexander at Tilsit 
Austria, though unwilling to see Russia aggiandized, was 
piepaied m the last lesort to combine with the dismember- 
ing powers, if all attempts to prevent the execution of the 
plan by diplomatic means should fail But after a few 
years the alliance declined and a war between Fiance and 
Russia was seen to be inevitable Meanwhile the conflict 
on the Danube had been resumed, and the Servians were 
still m arms The Russians had advanced into Bulgaria 
and captuied Silistna. England, which had made peace 
with Turkey m 1809, sought to reconcile the belligerents, 
m order that the czar might be free to employ his whole 
Peace of foice against Napoleon In May 1812 a treaty was signed 
Buch a- at Buchaiest, by which Bessarabia was ceded to Russia, 
res ' the liver Piuth becoming the boundary of the two empires 
The Porte m this treaty promised to grant an amnesty to 
the Servians, to leave to them the management of then 
internal affairs, and to impose upon them only moderate 
taxes These promises, however, were neither accepted 
by the Servians as a sufficient concession, nor were they 
observed by the Porte The Servians continued to fight, 
and ultimately secured their autonomy about 1817 without 
help from Russia 

Mahmiid’f. Mahmiid II (1808-1839) was the only sultan of modern 
rule times who possessed the qualities of a great mlei Bi ought 
up m the seclusion of the seraglio till the age of twenty- 
three, when he was suddenly placed on the throne, it is 
surprising that he should have shown the power, the re- 
solution, and the intelligence which marked his govern- 
ment. The difficulties of his reign were enoimous He 
belonged to an epoch when the Ottoman empire might 
fairly be consideied as m actual dissolution Tins he to 
some extent arrestod, and the reforms which he effected, 
partial and imperfect as they were, have piolonged the 
existence of the Turkish state to our own day The first 
and most obvious internal danger to be met was the insub- 
ordination of the provincial pashas Against these rebelli- 
ous servants Mahmiid waged a persistent and unweaiying 
war, now employing them against one another, now crush- 
ing them by his own armed force One of the most for- 
AliPaalva miclable was All Pasha of Janma, who had made himself 
ofJamna. master of Albania and part of Greece When Mahmiid 
m 1820 thiew his armies upon this chieftain, the outbreak 
of hostilities m Epirus was the signal for the insurrection 
of Greece. While Hypsilanti, grandson of a hospodar of 
Moldavia who had been put to death by the Porte, raised 
the standard of revolt m Moldavia, asserting that Russia 
had promised the Christians its support, the Greeks of 
Greek re- the Morea rose and exterminated the Turkish population 
volt - among them Hypsilanti was soon crushed ; and the ris- 
ing in the Morea was answered by massacres of the Greeks 
m the principal cities of the empire, and by the execution 
of Gregory, patriarch of Constantinople, the head of the 
Greek Church. These deeds of violence excited the utmost 
indignation in Russia. A despatch was sent to Constanti- 
nople, calling upon the Porte to restore the churches which 
had been destroyed, to guarantee the inviolability of 
Christian worship m the future, and to discriminate in its 
punishments between the innocent and the guilty. These 
demands were presented as an ultimatum by the Russian 
ambassador, who, not receiving an answer within the* time 
allowed, quitted Constantinople (27th July 1821). The 
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influence of Austria and England, howevei, restiamed the 
emperor Alexander fiom declaring war, and the Gieeks 
weie left to sustain their combat by themselves As long 
as All Pasha was unsubdued, the only foices which the 
sultan could employ against the Gieeks were nregular 
hands of volunteeis It was by one of these hordes that 
the fearful massacres of Chios, mthe spring of 1822, w r eie 
perpetrated. In that same spnng, however, the overthrow 
and death of Ah set fiee the regular troops Two armies 
of considerable strength now moved southwards from 
Thessaly, with the object of l educing the country north 
of the Gulf of Cormth and then uniting to conquer the 
Moiea The western army, commanded by Omer Brioms, 
was checked by the Suliotes, and subsequently beaten back 
by the defenders of Missolonghi The eastern aimy, after 
advancing under the command of Dramali into the Morea, 
was compelled to letreat But the passes m its rear had 
been seized by the Greeks ; on all sides the enemy closed 
in upon it , and it was only through the disorders of the 
Greeks themselves that Di amah's foice escaped annihila- 
tion Of those who survived the encountei most perished 
by sickness and famine m the neighbourhood of Corinth 
Nor was the fortune of the Ottomans better at sea The 
destruction of their admual’s vessel with all its crew by 
the fire-ship of the Greek captain, Kanans, caused such 
teiror that all further attempts to reduce the islands were 
abandoned, and the fleet returned to the Dardanelles 
After an interval of ineffective land warfare, the sultan 
determined to call upon Mehemet All, pasha of Egypt, foi 
assistance Mehemet had risen to powei in the disturbed 
period that followed the expulsion of the Eiench from 
Egypt He had a moie powerful fleet than that of his 
sovereign, ancl an army disciplined aftei the European 
system Iu calling upon lus powerful vassal for help the 
sultan must have been aware of the dangers which lus ag- 
grandizement would involve Mehemet eagerly responded Meheme 
to Mahmiid’s call , and his soil Ibrdhim, m command of a All’s as- 
powerful armament, set sail m the spring of 1824 fiom ®^ fcance 
Alexandria against Ciete. This island was rapidly con- Turlcej’-. 
quered, and Ibr4hlm, after failing m some combined opera- 
tions against Samos, crossed over to the Morea Here he 
marched across the peninsula, carrying all before him 
Nauplia alone maintained its defence, while the Egyptian 
sent out his harrying columns, slaughtering and devastat- 
ing m every direction From the Morea Ibr4hlm was 
summoned t<i assist the Turks, who had been for nine 
months unsuccessfully engaged m a second siege of Mis- 
solonghi IbrAhlm began his siege operations in the 
beginning of 1826 ; but it was not for three months more 
that Missolonghi fell The tide of Ottoman conquest 
moved on eastw T ards, and the acropolis of Athens capitu- 
lated m the following year But the defence of Misso- 
longhi had lasted long enough to bring the powers of 
Europe mto the field. On the death of the emperor 
Alexander at the end of 1825, Canning sent the duke 
of Wellington to St Petersburg to negotiate conditions 
of joint diplomatic action on the part of England and 
Russia A protocol signed at St Petersburg on 4th April 
1826 fixed the conditions on which the mediation of Great 
Britain was to be tendered to the Porte Greece was to 
remain tributary to the sultan, but to be governed by its 
own elected authorities and to be independent m its com- 
mercial relations. The surviving Turkish population was 
to be removed from Greece; all property belonging to 
Turks, whether on the continent or the islands, was to be 
purchased by the Greeks. This protocol was developed 
into the treaty of London between England, Russia, and 
France, signed in July 1827, by which the three powers 
hound themselves to put an end to the conflict m the 
East. In pursuance of this treaty the mediation of the 
XXIII — 82 
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powers was offeied to tlie Porte, and an armistice demanded 
It was contemptuously refused The united fleets of the 
poweis consequently appeared before Navarmo, where Ibi4 
Mm was assembling his forces for an expedition against 
Battle of Hydia After a vam attempt at negotiation, they entered 
Nava- the haibour and fought the battle of Navarmo, on 20th 
11110 October 1 827, m which the Tui co-Egyptian fleet was totally 
destroyed Canning had just died , his successois could 
only speak of Navarmo as an “ untoward event ” and with- 
diaw from farther interference, leaving Russia and the Poite 
face to face After a proclamation hy the sultan calling 
the Mohammedans to arms, war was declared by Russia 
m April 1828 The moment was singularly favourable for 
Russia, for Mahmiid had, little more than a year before, 
Suppres* exterminated the janissaries Aftei bringing ovei soldieis 
sloaof f\om Asia, to make him secure of victory m the event of 
Jams ' a conflict, he had called upon the jamssanes to contribute 

aT1 a certain numbei of men to the regiments about to be 
formed on the European pattern The janissaries lefused 
and raised the standaid of rebellion. Mahmiid opened 
fire on them with cannon, and the slaughter did not cease 
until the last of them had perished The gieat difficulty 
m the way of a military reorganization was thus lemoved, 
and the newly-modelled regiments were laised to about 
War 10,000 men Small as the army was with which he had 
™ lfeh to meet the Russian invasion m 1828, the campaign of that 
ussia ‘ year was honourable to the Tuikish arms Though Yarna 
fell into the hands of the Russians, Silistna and Shumla 
were successfully defended, and the Russians, after suffering 
great losses, were compelled to withdraw to winter quarters 
on the Danube In the following year they advanced 
through Bulgaria, defeated the Turks at Kulevtcha, and, 
after the surrender of Silistna, ciossed the Balkans under 
the command of Diebitsch They reached Adrianople, 
which immediately capitulated Diebitsch, concealing the 
real weakness of his foice, sent out detachments towaids 
the Eimae and the iEgean, while the centre of his aimy 
marched on Constantinople Had the sultan known the 
insignificant number of his enemy, he might safely have 
defied him But the wildest exaggerations weie cuirent 
in the capital, Kars and Erzeioiun had fallen into the 
hands of Paskiewitch, commander of the czar's forces m 
Asia, and m Constantinople the friends of the slaughtered 
janissaries threatened revolt Mahmiid listened to the 
advocates of peace, and on 14th September hostilities were 
Treaty of brought to a close by the treaty of AdrianopM This tieaty 
Adrian- g ave R ussia the ports of Anapa and Poti on the eastern 
op e coast of the Black Sea, but its most important clauses 
were those which confumed and extended the protectorate 
of the czar over the Danubian principalities The office 
of hospodai, hitherto tenable foi seven yeais, was now 
made an appointment for life, and the sultan undertook to 
permit no interference on the part of neighbouring pashas 
with these provinces. No fortified point was to be le- 
tamed by the Turks on the left bank of the Danube , no 
Mussulman was to reside or hold propel ty within the 
principalities The Bosphorus and the Dardanelles weie 
declared free and open to the merchant ships of all nations 
The Porte further gave its adherence to the treaty of 
London relating to Greece, and accepted the act entered 
into by the allied powers for regulating the Greek frontier. 
An indemnity m money was declared to be owing to Russia, 
and by leaving the amount to be fixed by subsequent 
agreement Russia retained m its own hands the most 
powerful means of enfoicmg its influence at Constantinople. 
The suzerainty over Greece, which the powers had at 
first agreed to leave to the sultan, was by common consent 
abandoned, and Greece became an independent kingdom 
At the close of eight years of warfare Makimid’s south- 
ernmost provinces were even more completely severed from 
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the empne than Servia and the Danubian pnncipalities Conflict 
It was m vam that he had borne the humiliation of calling witli 
upon his vassal, Mehemet All, for help, and Mehemet’s “" liemet 
reward had now to be paid Crete was offeied to him, 
this, however, was far from satisfying his ambition, and 
in November 1831 he thiew an army undei Ibiiihlm into 
Palestine and began the conquest of Syria The sultan 
now declaied Mehemet and his son to be rebels, and de- 
spatched an army against them The fiist encounter took 
place m the valley of the Orontes. The Turks weie put 
to the rout, and retired into Cilicia Ibi Mini following 
g ain ed a second victoiy at the pass of Beylan, and, aftei 
mossing Mount Taurus, destroyed the last army of tlio 
sultan at Konieh, on 21st December 1832 In this ex- 
tiemity Mahmiid looked foi help to the European poweis, 
and Russia at once tendered its aid At the lequest of 
the sultan a Russian fleet appealed befoie Constantinople 
The Erencli ambassador thereupon threatened to quit the 
capital, and filially, undei Fiench mediation, tenns of 
peace were signed with Ibi&him at Kutaya (April 1833), 
the sultan making over to his vassal, not only the whole 
of Syria, but also the province of Adana between Mount 
Tauius and the Mediteuanean. 

Scarcely had this treaty been concluded when Russian Alliance 
influence again won the ascendency at Constantinople, and with 
a tieaty of alliance between Tiukey and Russia was signed RufvSia 
at the palace of Unkiar Skelessi, which m fact i educed 
Tuikey to the condition of a vassal state The form of 
the tieaty was skilfully flamed to disguise tlie 1 elation of 
dependence which it cieated and the light of intervention 
in the internal affaus of the Ottoman empire which it gave 
to Russia Each power pledged itself to lender assistance 
to the other not only against the attack of an external 
enemy but wherever its peace and seem lty might be en- 
dangered. Anothei article declared that, m order to 
dimmish the burdens of the Poite, the czar would not 
demand the material help to which the treaty entitled 
lnm, but that m lieu theieof the Porto undei took, when- 
evei Russia should be at w r ar, to close the Dardanelles to the 
war-ships of all nations The control of the Dai danellcs 
was thus transfeired from Turkey to Russia, and the en- 
hance to the Black Sea converted into a Russian fortified 
outpost In this treaty, brilliant as it appeared, Russia 
had gone too far The Western powers declared that they 
would not recognize it, and the most strenuous and system- 
atic efforts were henceforth made both by Prance and 
England to diminish Russian influence m the East Franco, 
anxious to gam m Egypt a counterpoise to England’s naval 
power m the Mediterranean, made itself the patron and 
ally of Mehemet All England adlieied to the cause of 
the sultan, and on many occasions showed its hostility to 
Mehemet. Thus the two Western poweis, though both in 
antagonism to Russia, were directly m conflict with one 
another in their Eastern policy Mahmiid m the mean- Renewal 
time was steadily preparing to renew the war with his rival, of war 
He obtained the services of Moltke and other Prussian 
officers m organizing his army, and, after a successful ^ e ' 
campaign against the rebellious tribes of Kurdistan, as- 
sembled his troops m the spring of 1839 on the upper 
Euphrates, and marched against Ibi&lifin. In the opera- 
tions which followed the advice of the European officers 
was persistently disregarded hy the pasha in command, 
and on 24th June the Turkish army was annihilated by 
Ibr&hfin at Nisib To complete the rum of tho empire, 
the Turkish admiral, Achmet Fewzi, sailed into the port 
of Alexandria and handed over his fleet to Mehemet Ali. 

The sultan did not live to hear of the overthrow of his 
hopes He died m the same week in which the battle of 
Nisib was fought, leaving the throne to his son 'Abd-ul- 
Mejid (1839-1861). 
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Action Tlie very suddenness of these disasters conti lbnted ulti- 
knd'rad lliate ^ to ^ le preseivation of the Ottoman empire, mas- 
JFrance 11 mncl1 as compelled the poweis of Euiope to take action 
The Fiench and English fleets appeared m the Dardan- 
elles The czar saw that it was impossible to maintain 
the treaty of Unkiai Skelessi, and this tieaty was tacitly 
abandoned Russia now addressed itself to the task of 
widening the existing differences between Fiance and 
England France insisted on far moie favourable condi- 
tions foi Mehemet All than England would allow, demand- 
ing that Egypt and all Syna should be given to him m 
hereditary dominion, with no fruther obligation towards 
the sultan than the payment of an annual tribute Russia 
and the other poweis took pait with England, and ulti- 
mately, without asking the sanction of Fiance, the four 
powers signed a tieaty pledging themselves to enfoice 
upon Mehemet the teims pioposed by England, which 
practically reduced him to the position of an ordinary 
pasha m Palestine, while leaving him the lieioditaiy govern- 
ment of Egypt On the publication of this treaty Thiers, 
the Ficncli nnnistei, prepared for wai Pie was, howevei, 
dismissed by Louis Philippe, and his successor, Guizot, 
accepted tlie situation As Mehemet Ah refused to give 
u]> Ins conquests, an Anglo-Austnan naval squadron was 
sent to co-operate with a Turkish force m attacking the 
coast-towns of Syria Acre was captured, and Ibr&lifm, 
assailed by the mountain tribes of the interior, was forced 
to retire to Egypt. A convention made between Mehemet 
and Sir Chailes Napier, who had appeared at Alexandria 
with part of the fleet, formed the basis of the ultimate 
settlement, by which Mehemet, after formal submission 
to the sultan, was recognized as liereditaiy governor of 
Kgypt Russia now united with tlio other powers m a 
declai ation that the ancient rule of tho Ottoman empire, 
forbidding tho passage of the Dardanelles to tho war-ships 
of all nations, oxcopt when tho Porto should itself he at 
war, was accoptod by Europe at large 
Rofovms Tho young sultan entered on his reign nominally as an 
win" sovereign, hut really under tho protection of 

ul-Mojiu ]£ nr0 p Can poweis T-Iis minister, Rcshid Pasha, who 
had gamed in an unusual degree tho confidence of Western 
statesmen, understood tho necessity of bringing the Turkish 
system of government more into harmony with the ideas 
of the civilized world. An edict, known as the Ilatti- 
shn if of GulJumc , announced the speedy establishment of 
institutions “which should insure to all subjects of the 
sultan perfect security for their lives, their honour, and 
their property, a regular method of collecting the taxes, 
and an equally regular method of recruiting tho army and 
fixing duration of sorvice,” Scarcely had this edict been 
published when Rosliid was diiven from power by a palaco 
intrigue. His reforming efforts, like those of Malimiid, 
were not wholly ineffective ; yet little was realized in com- 
parison with what was promised and wliat was needed. 
The Turkish Government was soon discredited, and the 
intervention of Europe required, by conflicts between the 
Christian and Mohammedan tribes m the Lebanon, result- 
ing in massacres of the former. After tho convulsions of 
1818 tho sultan incurred the enmity of the autocratic courts 
by refusing to give up Kossuth and other exiles who had 
taken refugo within his dominions The suppression of 
the national Plunganan Government by Russia m 1849 had 
heightened in tho emperor Nicholas the souse of his own 
power. Pie now looked forward to tho speedy extinction 
of Turkey, and in 1853 proposed to the British ambassador, 
Sir II. Seymour, a plan for the division of “the sick man’s” 
inheritance as soon as he should expire. Disputes between 
France and Russia relating to the rights of the Latin and 
Greek Churches in certain sacred places were made the 
occasion for the assertion of a formal claim on the part of 
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the czar to a piotectorate over all Glnistians in Turkey 
belonging to the Gieek Chinch This claim not being 
acknowledged hy the Poite, a Russian aimy enteied the 
Danubian principalities After ineffective negotiations 
war -was declai ed by the sultan on 4th October 1853. 
Hostilities commenced in Walachia, and the Tiukish fleet 
was attacked and destioyed at Sinope. England and Fi ance 
allied themselves with the Poite, and landed an aimy at 
Varna in the spring of the following yeai Sihstna was 
successfully defended by the Turks, and, on the occupation 
of the Danubian pnneipalities by Austria, tlie allies took 
up the offensive and tiansf erred tlieir forces to the Crimea Guinean 
The siege of Sebastopol followed, ending in its capture in War 
September 1855 Meanwhile Russian and Turkish foices 
were opposed in Asia Kars maintained a gallant defence, 
but succumbed to famine two months aftei the fall of 
Sebastopol The peace of Pans followed, m which Russia 
ceded to Tuikey the portion of Bessarabia adjacent to the 
mouth of the Danube The Black Sea was neutialized, 

Russia and the Poite alike engaging to keep no wai-slups 
and to maintain no arsenals theie The exclusive pro- 
tectorate of Russia ovei the Danubian principalities was 
abolished, and the autonomy of these provinces, as well as 
of Servia, placed under the gnaiantee of all the powers 
The Porte published a firman, the Hatti-IJimicmm, profess- 
ing to abolish “eveiy distinction making any class of the 
subjects of the empire inferior to any othei class on account 
of tlieir religion, language, and race,” and establishing 
complete equality between Clnistians and Mahommedans , 
tlie powers m letum declared the Poite admitted to tlie 
advantages of the public law and conceit of Euiope Tlie 
absuid stipulation was added that no light should thereby 
accrue to tho poweis to interfere cither collectively oi 
separately in the relations of tlie sultan with Ins subjects 

Tlie Crimean War gave to pait of the Balkan population Internal 
twenty years more of national development under tho dls * 
slackened grasp of the Porte, and by extinguishing the 01 ,Iers 
friendship of Austria and Russia it rendered the liboiation 
of Italy possible But each direct proviso of the treaty 
of Pans seemed made only to be mocked by events 
Scarcely a year passed without some disturbance among 
tlie Christian subjects of the sultan, m which the interfer- 
ence of tlie powers invanahly followed in one form or 
another A new series of massacres m tlie Lebanon m 
1860 caused France to land a foice in Syria Walachia 
and Moldavia formed themselves into a single state under 
the name of Roumania, to which the house of Hohenzollein 
soon aftorwaids gave a soveieign Bosnia and Montenegro 
took up arms Servia got rid of its Turkish garrisons. 

Crete fought long for its independence, and seemed for a 
moment likely to ho united to Greece under the auspices of 
the powers, but it was ultimately abandoned to its Turkish 
masters. The overthrow of France m the war of 1870 and 
tlie consequent isolation of England led Russia to declai e 
tlie provision of tho treaty of Paris which excluded its ships 
of war and its aisenals from the Black Sea to be no longer 
m force To save appearances, the British Government 
demanded that the matter should be referred to a European 
conference, where Russia’s will was duly ratified. 

A few years later the horizon of eastern Europe visibly 
darkoned with the coming storm. Russian influences 
were no doubt at work } but the development of national 
feeling which had so powerfully affected every other part 
of Europe during the 19th century could not remain 
without effect among the Christian races of the Balkan 
peninsula In 1875 Bosnia and Herzegovina revolted 
In the meantime the government of 'Abd-til-'Azlz (1861- 
1876) had become worse and worse The state was bank- 
rupt. Ignatieff, the Russian ambassador, gamed complete 
ascendency in the palace, and frustrated every attempt on 
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the part of the bettei Turkish statesmen to check the j 
torrent of misrule His creature, Malimdd Pasha, main- 
tained. his place m spite of universal contempt, until a 
conspnacy was formed at Constantinople, which cost the 
sultan his throne (30th May 1876) and a few days later 
his life His imbecile successoi, Muidd Y, gave place 
aftei a reign of three months to 'Abd-ul-Hamld II, The 
Bosnian insurrection had already extended to Bulgana, 
and the slaughter of the Turkish inhabitants m ceitam 
villages had been avenged by massacres of the most fearful 
chaiacter Seivia and Montenegro took up arms The 
resources of European diplomacy were exhausted m fruit- 
less attempts to gam from the Porte some real securities 
War with for better government, and in April 1877 Russia declared 
Russia m r The neutiality of Austria had been secured by 
a secret agieement permitting that country to occupy 
Bosnia and Herzegovina, if Russia should extend its influ- 
ence beyond the Balkans The Bulgarian massacres had 
excited such horror and indignation m England that Lord 
Beaconsfleld was forced to remain neutial The ministry 
contented itself with stating that England would not per- 
mit Egypt to be the scene of hostilities, nor acquiesce m 
any prolonged occupation of Constantinople by Russian 
troops Tuikey was thus left without an ally. The Russians 
entered Bulgana m June, and, while Rustchukwas besieged, 
their advanced guard under Gourko hurned across the 
Balkans Meanwhile Osman Pasha, coming from Widdm, 
occupied and fortified Plevna on the Russian line of march 
Against his redoubts the Russians, ill commanded, thiew 
themselves m vam, and Gourko was compelled to fall back 
on the Shipka Pass But m December the captnie of 
Plevna, m which Roumanian troops cooperated, set free 
the invading army, and the march on Constantinople 
was resumed The Balkans weie passed m mid-winter, 
Adrianople was occupied, and the Tuikish armies were 
captured or annihilated The Russians nowpiessed forwaid 
to the very suburbs of Constantinople, and on 3d March 
1878 peace was concluded at San Stefano In Asia the 
Russians had captured Kars and weie besieging Eizeroura 
Treaties The treaty of San Stefano ceded to Russia the portion of 
of San Bessarabia taken from it m 1856, together with the 
Stefano D 0 p rU cij a) and also Kars, Batoum, and the adjoining 
Berlin territory m Asia It recognized the independence of 
Seivia, Montenegro, and Roumama, and largely extended 
the territory of the first two Bulgana was constituted 
an autonomous state, though tiibutaiy to the Porte, and 
was defined so as to extend to the iEgean Sea and to 
include the greater part of the country between the Balkans 
and the coast Crete, Thessaly, and Epirus were to receive 
the necessary reforms at the hands of a European com- 
mission. To this treaty Great Britain refused to give its 
assent, and vigorous preparations were made for war. The 
fleet was at the Dardanelles, and Indian troops were 
brought to Malta. Russia could no longer count on the 
neutrality of Austria Under these circumstances the 
court of St Peteisburg consented to submit the treaty to 
a European congress, which, after a secret agreement had 
been made between Russia and England on the principal 
points of difference, assembled at Berlin, The treaty of 
San Stefano received various modifications, the principal 
being a reduction of the teiritoiy included m Bulgaria 
and the division of that state into two parts. Bulgana 
north of the Balkans was constituted an autonomous prin- 
cipality ; Bulgana south of the Balkans was made into a 
province, with the title of Eastern Roumelia, subject to 
the authority of the sultan, but with a Christian governor 
and an autonomous administration, Austria received 
Bosnia and Herzegovina. The territory ceded to Serna 
and Montenegro by the treaty of San Stefano, as well as 
that ceded to Russia m Asia, was somewhat diminished. 
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The Poite was advised to make some cession of temtoiy 
to Greece, and the line of fi on tier subsequently recoin- 
mended gave to Greece Jamna as well as Thessaly The 
usual promises of oiganic reform were made by Tuikey 
By a separate convention England undeitook the defence 
of Asiatic Tuikey and received Cyprus The organization 
of Eastern Roumelia was duly taken m hand by a Euio- 
pean commission and brought to a favourable conclusion , 
but it was not until a naval demonstration had been made 
by England that the final cession of Dulcigno to the Monte- 
negtins was effected, and that Thessaly, without Epirus, was 
given up to Greece Alexander of Battenberg became prince Bul- 
of Bulgaria By a popular movement m 1885 Bulgaria S auau 
and Eastern Roumelia were united into a single state qut3tl011 
This revolution occasioned the utmost displeasure at St 
Peteisburg; and under Russian influence Pi nice Alexander 
was kidnapped and foiced to abdicate The Poite offered 
no aimed resistance to the union (c a f ) 

Liteiatine — The best work on Ottoman In stray is Von Hnuimei's Geschi elite 
des Osmamschen Reiches (Buda Pesth, 1834 35), which ccneis the peuod between 
1300 and 1774 The author availed himself of the writings of the Turkish 
annalists as well as of those of his Euiopean piedeccssois , and all latei 
Western historians of the empne have boirowed duectly or indirectly iiom Ins 
volumes Tins valuable work has been translated into French by Ilelleit, 

Histone de V Empire Ottoman (Pans, 1835-41) The best English work is Oicasy's 
History of the Ottoman Tails (London, 1854 56), it is compiled tm the most 
part from Von Hammer Pnrice Cantemu of Moldavia’s Ihstoi y of the Gi noth 
and Deray of the Oilman Empne (London, 1734) contains many mteicstmg 
paiticulars, but is not always tiustwoitliy The best Tuikish autlioiities foi 
the period 1300 1730 aie— Sa'd-ud-Din, Taj ut-Tevarllh (1300 1520) , Pechovl, 

Tankh, i e , “Histoiy” (1520-1631), Na'ima, Tanlh (1501-1059) , RAslnd, Tmilh 
(1061-1722), and Chelebi-zada, Tanlh (1722-2S) Foi the latei penorl, see 
Zinkeisen, Geschichte des Osmamschen Reiches, 7 vols (Hambmg and Gotha, 

1S40 63), Fmlay, Greece under Othoman Domination (Edinbvngli, 1850), Kamt/, 
Donau-Bulganen (Leipsic, 1875-79), Pioke&ch-Osten, Geschichte des Ahfall s 
Her Gnechen (Stuttgart, 1807), Fmlay, Giceh Revolution (Edmbuigh, 1861), 
Bomcbier’s Codungton, H von Moltlce, RussiscU-Tui hsche Feldsug (1828-29) 

(2d ed , Berlin, 1877) , H von Moltke, Br lefe uber Zwtande m der Turin (1835-39) 

(3d ed , Berlin, 1877), Prolcesch Osten, Melimed Ah (Vienna, 1S77), Rosen, Ge- 
schichte der Turin (1826 56) (2 vols , Leipsic, 1806 07) , Kmglake, Invasion of the 
C> imea (6 vols , new ed .Edinburgh, 1875-80), Eichmann, liefot men des Osmam- 
sihen Reiches (Berlin, 1858) , V Bakei, War in Bulgaria (2 vols , London, 1879) , 

W Muller, Rwsisah-Turlisckei Krieq (Stuttgait, 1878) For the diplomatic lus 
tory, see Aus Mettermch’s Papieren (Vienna, I860 84) , Wellington, Despatches (new 
set , London, 1867-71), Gentz, Depeclies Incdites (3 vols , Pans, 1876-77) , Su II 
Bnlwei, Palmerston (2 vols , London, 1871), Guizot, Memones (Pails, 1858-07), 

&ii F Hertslet, British and Foreign State Pape is (London, 1819, and still m 
piogiess), and Map of Eui ope by Ticaty (1875), Parliamentary Ihstavj , and 
Papers Presented to Parliament 


Sultans op the House op 'OsmIn. 


The dates aie those 

of the sultan’s accession, according 

to tho 

Moslem and Chiistian eras 

A ir 

A 1), 

1. 

‘Osman I. 

son of Ei-Toglnul 

. 1 00 

1301 

2 

Oikhan 

son of 'Osman I 

726 

1326 

3 

Murad I 

son of Oikliau 

76 1 

1359 

4 

Bayezld I 

son of Muidd I 

791 

1389 


Interregnum 


804 

1402 

5 

Muliammetl I 

son of Bayezld I. 

816 

1413 

6 

Muidd II 

son of Muliammed I 

824 

1421 

7 

Muliammed II 

son of Muidd II 

855 

1451 

8 

Bayezld II, 

sou of Muliammed II 

886 

1481 

9 

Selim I 

son of Bdyc/i'd II. 

918 

1512 

10 

Suleyman I 

son of Soh'm I. 

92G 

1520 

11 

Selim II 

son of Suleyman I. , 

974 

1506 

12 

Muidd III. 

son of Selim II . . 

982 

1574 

13 

Muliammed III 

son of Murad III 

1003 

1595 

14 

Ahmed I. 

son of Muliammed III 

,1012 

1003 

15 

Mustafa I 

son of Muliammed III. 

1026 

1017 

16. 

‘Osman II 

son of Ahmed I. . 

1027 

1018 


Mustafa I 

(lestored) . . 

, 1031 

1622 

17 

Murdd IY 

son of Ahmed I . . . 

1032 

1623 

18. 

Ibrahim . 

.son of Ahmed I. . 

.. 1049 

1640 

19. 

Muliammed IV 

son of Ibrdln'm . , , , , 

, 1058 

1648 

20 

Suleyman II. 

son of Ibvalflm ... 

. 1099 

1687 

21. 

Ahmed II 

son of Ibrahim 

, .1102 

1691 

22. 

Mustafa II 

. son of Muliammed IY. , , 

, 1106 

1695 

23. 

Ahmed III. . 

. sou of Muliammed IV .. 

..1115 

1703 

24 

Mahmud I 

son of Mustafa II 

1143 

1730 

25 

‘Osman III. 

. son of Mustafa II. 

.1168 

1704 

26. 

Mustafa III, 

. son of Ahmed III . .. . 

. 1171 

1757 

27. 

'Abd-ul-Hamld I. 

son of Ahmed III 

. 1187 

1773 

28 

Selim III. . 

son of Mustafa III 

1203 

1789 

29. 

Mustafa IY. 

son of 'Abd-ul-Hamld I 

1222 

1807 

30. 

Mahmud II. 

.son of 'Abd-ul-Hamld I. 

.. 1223 

1808 

31 

‘Abd-ul-Mejld 

son of Mali mild II 

.1255 

1889 

32 

'Abd-ul-'Azlz , , 

son of Mahmud II 

. .1277 

1861 

33 

Murdd Y .. . . 

, son of 'Abd-uI-Mej Id .... 

. 1293 

1876 

84 

'Abd-ul-Hamld II. 

son of 'Abd-ul-Mejld .. . 

...1293 

1876 




Mm 






L A C \K 


C. Keiyunpeh_ 


S L A\ 




A Iv S ' 

f ■ m' w 


m r s » 




ZedUitK 

SaJOan 


|fe§ 8 »P£^ 


Vf" Q"*wm 

% 0 *kf 0 y. 

K/ r r 3 .^ 


jis^Ssfei 








^ v^-^- ^ » 

cpL. r^ c; teZea, * «e> 

C-Awo^rt^^pcete j «.‘ ffl ° ^^lEh-odes 
4*. a A Sl ‘arpaato 

c --^ t ''"‘ v -'5S^ WV 

c - ^fotahiXZ^r ‘~'P> r , TO 

ft>ar 0fc 0 Uan 4 a Jo 




S5 5TT--^r^ #^ > /jfe fe^g fl M Lk a .1* » m if 




Su^i^yi- .ranryva^. 


^^_%3U a.. „u. :» ... J$pU 

<N% r . wfeti^' fw 

IllAJg:^ 


foaKSU 


t o. «C VJ 

-A.<La,lia. 

.Khdidoiua 


CAnwitur 2 ^T^‘^ tll>1(iI trt - 

Cyprus ^ 

C.Arnami »_ 


foL ° %^7 l 


XX i^vaaf - k ^?%?f*?fS§ 

*1 Ax f?r F 

-a 4 .K^m 4 


t k~r 


-RJ~a ^~ 


5~y1 


-S' jy Ji 


u/tV of *J, 


Tartu* i^Mfe^aonw 


SeTroul J' Wl^xallTeit '' 




r^4 

^^Port S aid' 









^fcSJgsE 




Wt# 




TURKISH EMPIRE 
IN 1750 


syi\ 0 ffo*- rtZ Xebter 

XX* 




CONTXKEATXON OF 
TURKISH EMPIRE 


Page 6 53 


ENCYCLO P/t 0 1 A BRITAN MICA NINTH EDITION 




GEOGRAPHY ] 


TURKEY 


653 


Part II — Geography and Statistics 
Plato VI Tiukey, oi tlie Ottoman empiie (Osmanh Vilcmti), embraces 
extensive teiulones m .south-eastern Europe, western Asia, and 
noi them Aluca, giouped mamly lound the eastern ivateis of the 
IMeditenancan, and along both sides ot the Red Sea, the west coast 
oi the Peisian Gulf, and the southern and western shores of the 
Black Sea These tei atones fonn an aggiogate of piovmces. and 
states, some undei the duect contiol of the sultan, some enjoying 
a laige share of political autonomy, some piactically independ- 
ent, oitliei admmisteied by foieign pow'ers or ruled by lieieditaiy 
vassals 01 tnlnitaiy pimees The piesent (1887) extent of the 
Ottoman einpue is about 1,692,150 squaie miles, and its popula- 
tion 42,316,000. 

European Turkey 

Bound- Since the Russo-Turlash Wai of 1878 (see above), the cxtiemely 
aries lrregulai fiontieis of Euiopean Tiukey aic conteinmious with Gieece 
in the south, and in the noith with Montenegio, Austna, Servia, and 
Roumama, being sepaiated fiom the last country paitly by the 
Danube, partly by a conventional line chawn liom Silistua on that 
river to Mangalia on the Black Sea By the Beilm congiess 
Romnania and Seivia, hitherto vassal states, weie made absolutely 
independent kingdoms, Rouinania at the same time lecoivmg 
the chstuct of Dobiudja between the lowei Danube and the Black 
Sea, and Servia those of Nish and LeRkovatz about tlio upper 
Moiava iivoi Montenegio was also recognized as an independ- 
ent principality, with an increase of temtoiy, which gave it a sea 
fiontier limited southwards by the nvoi Boyana, and including 
the Albanian poits ot Duloigno and Anlivan on tlie Aduatic The 
Greeo-Turkisli fiontiei was also slutted north, Greece obtaining 
most of Thessaly and a strip of Epuua (south Albania), so that 
since 18S1 the border lino runs fiom near Mount Olympus on the 
Gulf of Salomlu (40° N lat ) west to the Pmdus range, then south- 
w’ost to the Gulf of Arta on the Ionian Sea A still more senous 
stop w'as taken towaids dismtogiation by tiro withdrawal of Bulgaria 
and Eastern Romnolia fiom the immediate jiuisdietion of the Sub- 
lime Port o The formoi was constituted a tnbutai y puncipality, with 
i opresontatives institutions, and Eastern Roumelia was erected into 
an autonomous piovinoo, both undortlio guarantee of the Eiuopeau 
now oi s But m 1885 iho lattoi piovmce doclaied foi union with 
Bulgaria, and since thou thoso two temtouos liavo practically foiuied 
ouo state administered from Sophia, Europe assenting and Tiukey 
eonsouting (impoiial firman of 6th April 1886) on the retrocession 
to Turkey of the Moslem districts of Kirjali ami tlie Rhodope In 
the year 1878 Austria occupied and assumed the civil administration 
of the north-western provinces of Bosnia and Herzegovina, besides 
taking military possession of the contiguous strategical district of 
Area and Novi- Bazar Tho duect possessions oi the sultan have thus been 
popula- i educed m Europe to a stnp of temtoiy stretching continuously 
Lion. across tho Balkan Peninsula from tho Bosphorus to the Adriatic 
(29° 10' to 19° 20' E. long ), and lying m tho east mainly between 
40° and 42° and m the west between 39° and 43° N lat. It cone- 
sponds roughly to ancient Thrace, Macedonia with Chalculice, Epirus, 
and a largo pait of Illyria, constituting the present administrative 
divisions of Stamhul (Constantinople, including a small strip of tho 
opposite Asiatic coast), Ediiueh (Adnauople), Salonika with Kosovo 
(Macedonia), J aniim (parts of Epirus and Thessaly), Slilcodra (Scutari 
oi upper Albania) To these must he added the Turkish islands m 
the /Egcan usually reckoned to Europo, that is, Tlmsos, Samotluaco, 
Imbros, and, m the extreme south, Crete or Cainlia, with estimated 
(1887) areas and populations as under * — 


Pi or luces. 

Area in 
Squaio Milos 

Population 

Constantinople . , ,, 

1,100 

1,200,000 

Arttianoplo 

12,800 

660,000 

Salonlki and Kosovo . , . 

82,000 

1,900,000 

Jauina ... .... 

14,000 

1,440,000 

Scnlati . . . . 

18,000 

300,000 

Caudia and other islands . . . 

8,800 

280,000 

Immediate possessions 

7b, 700 

6,720,000 

Bulgaria, tributary piinoipality 

24,300 

2,008,000 

East Roumelia, autonomous provinco . . 
Bosnia, Herzegovina, and Novi-Bazar, occupied 

14,000 

976,000 

byAustiia 

28,670 

1,604,000 

Total Emopoan Turkey since 18Y8 

188,670 

10,207,000 

Dobiudja, coded to Roumania 

4,200 

160,000 

Nish and Leskovntz, ceded to Servia 

4,250 

867,000 

Duloigno, &c , coded to Montenegio . . 

Parts of Thessaly and Epirus, ceded to Greece 

2,000 

116,000 

2,000 

100,000 (?) 

Total European Turkey before 1878 

151,020 

10,940,000 | 


Physical Tor detailed accounts of the physical features, climate, fauna, and 
goo- flora of these regions, the reader is referred to the articles Albania, 
graphy, Bosnia, Bulgaria, Constantinople, Ehrus, Herzegovina, 
Macedonia, and Thrace Here it will suffice to remark m a 
general way that the territory still dnectly administered fiom 


Stambul eompnses one of the most favoured i cgions of the tenipeiate 
zone The extensive igneous and metamoiphic system of the Gieat 
Balkans and Rhodope (Despoto-Dagh), culminating m the Rilo 
Dagh (9000 feet), mteispeised m the Pmdus range faitliei west by 
Peimian fonuations of unknown age, and succeeded m tlie extieme 
east (both sides of the Bosphouis) by Lowei Devonian sandstones 
and some more lecent volcanic locks, is pieicecl by the foui noli 
alluvial valleys of the Mantza, Kaia-su oi “Blackwatei," Stiuma 
(Stiymon), and Vaidar These uveis, flowing m neaily parallel 
south-easterly coiuses to tlio iEgean, collect most of the chamage 
of Roumelia, as Tluace and Macedonia aie commonly called by the 
Turks The whole legion thus enjoys a somewhat soutlieily aspect, 
shelteied fiom the noith by the lofty ciests of the Rilo Dagh and 
northern Pmdus, and m eveiy way admnably suited foi the culti- 
vation of most ceieals, as well as of cotton, tobacco, madder, the 
mulbeny, the vine, and fiuits Heie maize yields such a bountiful 
haivest that, although ongmally introduced fiom Amenca, it has 
long been legarded as indigenous, and foi the Italians is simply the 
Tui lash corn (“gran turco ”) in a pie-eminent sense The inhabit- 
ants also, Gieeks mteimmgled with Tmks in the east, with Bui 
ganans m the west, aie intelligent and industrious, noted foi then 
skill m tlie manufactm e of caipets and othei woven goods, oi sad dim y, 
arms, and jewellery. 

Asiatic Turkey 

The mainstay of tlie Ottoman dynasty is the Asiatic portion of the Bonin 
empiie, where the Mohammedan religion is absolutely predominant, anes 
and wlieie the naturally vigoious and lobust Tuiki lace foi ms m 
Asia Minor a compact mass of many millions, fai outnumbering 
any other single ethnical element and piobably equalling all taken 
collectively. Here also, with tlie unimpoitant exception of the 
islands of Samos and Cyprus and the somewhat pnvileged distiict 
of Lebanon, all the Tuilusli possessions constitute vilayets dnectly 
controlled by the Poite They compuse the gcogiaplncally distinct 
legions of tlie Anatolian plateau (Asia Mmoi), the Armenian and 
Kuulish highlands, tho Mesopotamian lowlands, tlie lnlly and 
partly mountainous temtoiy ot Syria and Palestine, and the coast- 
lands of west and uoitli-east Arabia Tlie changes caused by tlio 
Russo-Tuikish Wai of 1878 weie the cession to Pei&ia of the little 
distuct of Ivotui on tho eastern fiontiei and to Russia of tlio 
distnets of Kars and Batoum on tlie uoitli-east frontier, while to 
England weie conceded tho military occupation and aclnnmstiation 
of Cyprus Asiatic Tiukey is conterminous on the east with Russia 
and Poisia, m tho south-west it encloses on the west, north, and 
north-east the independent part of Aiabia Towards Egypt tlie 
frontier is a conventional lmo cliawn fiom Akabah at the head oi 
the Gulf of Akabah north -westivai ds to the little port of El Ansli 
on the Moditeiranean. Elsewhere Asiatic Turkey enjoys tlie ad- 
vantage of a sea ft outage, being washed m tho noith-west and west 
by the Euxmo, JSgcan, and Mediterranean, m the south-west by 
the Red Sea, and m the south-east hy the Persian Gulf 

The above enumerated five natural divisions of Asiatic Tiukey 
are divided for administrative ptuposes into about tw enty vilayets, 
which, however, have been and still are subject to considerable 
fluctuations The subjoined giouping, with aieas and populations, Aieaa 
is based mamly on data lately communicated confidentially to the popup 
British Government by Mr Redhouse His estimates of population tion 
have been strikingly confiimed by the official lotuins that have for 
tho first tune just been made for certain piovmces m Asia Minor and 
tlie Armenian highlands Thus the census of tlie Trebizond vila- 
yet, completed m 1886, gave a total of 1,010,000, which differs 
only by 7000 fiom Mr Eedliouse’s estimate for 1878 (1,017,000) 

So also tho just completed (1887) census for the Eizeroum vilayet 
givos 583,000, or 998,000 including the temtoiy ceded to Russia m 
1878, which is 45,000 higher than Mr Redliouse’s estimate. 


Natuial 

Divuuons. 

Piovmces 

Aiea m 
Squaie Miles 

Population 

Asia Mmoi 

Armenia and 
Kurdistan 

Mesopotamia 

Syria and 
Palestine 

Aiabia 

fBioussa with Biga and Ismid 
Aidm (Smyrna) 

Kastaumm 
j Angola , . 

\ Konieli , 

Adana 

Sivas with Janilc , 
(Trebizond , , 

j Erzeroum and Van , 

(. Diarbekr with Aziz 

J Baghdad. 

1 Basra with El-Hasa 
f Aleppo 

J Damascus ) 

"j Lebanon >• 

(Jerusalem j 

J Hgjaz l 
{ Yemen j ’ * 

Archipelago , 

Samos 

Gypius . . 

Total Asiatic Turkey 

82,000 

28,000 

21,000 

27.000 

80.000 
16,000 
26,000 
12,000 

40.000 

88.000 
100,000 

31.000 

46.000 

86.000 

200,000 (?) 
1,700 

210 

3,670 

601,680 

1.900.000 

1.010.000 
1,260,000 

860,000 

1,280,000 

470.000 

1.770.000 

1.010.000 
f 683,000 

1 1,000,000 

560.000 

4.760.000 

1.085.000 

1.450.000 
( 1,660,000 
) 460,000 
( 390,000 

J 720,000 

1 830.000 

626.000 
41,000 

285,000 

24,839,000 
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Physical Detailed desciiptions of Asiatic Tiukey ml] "be found uudei the 

features sepaiate ai tides Arabia, Armenia, Asia Minor, Kurdistan, 
Mesopotamia, Palestine, and Syria Of these natuial divisions 
Asia Mmoi 01 Anatolia is by fai the most impoitaut foi extent, 
population, and natuial lesouices It constitutes an elevated and 
lei tile plateau enclosed by megulai mountain ranges, which in the 
Taurus and Anti tain us on the south and east use to fiom 7000 
to 10,000 feet, culminating in the volcanic Eijisli-Dagh, oi Aigseus, 
nearly 12,000 leet high The plateau, which has a mean altitude 
of some 3000 feet, is depiessed in the centie, wlieie the Tuz-gol 
(Tatta Palus) and seveial othei lacustuno basins lia\e at piesent no 
outflow, but which appeal to have foimeily di Allied thiough the 
Sakai la (Sanguinis) noithwaids to the Euxme. In the same di- 
leetion, and m cunously parallel cuives, flow the moie easteily 
Kizil-Imak (Halys) and Yeshil-Iimak (Ins), which cany off most 
of the suiface wateis of the plateau The w estem liveis — Gianacus, 
Xanthus (Scamandei), Heimus, Simois, Meander — although le- 
nowned m song and history, aie eompaiatively insignificant coast- 
sti earns, lushing fiom the eseaipment of the plateau down to then 
fjoid-like estuaues m the iEgean None ot the nveis aie navigable 
to any distance from then mouths, and in the absence of good 
means of communication the veiy rich lesouices of the plateau m 
mmeials and agncultuial pioduce have hitheito been little deve- 
loped Owing to the diffeient elevations and vaned aspects of the 
land towaids the Euxme, iEgean, and Meditenanean, the climate 
is extiemely diversified, presenting all the tiansitions fiom mtense 
sunnnei heat along most of the seaboaid to seveie wmteis on the 
lofty tablelands of the mteuor, which are exposed to biting winds 
fiom the Russian steppes Anatolia has an endless vanety of 
natuial pioducts, fiom the haidy boxwood of Lazistan (Tiebizond 
■vilayet) to the sub-tiopical figs and giapes of the western coast- 
lands On the plateau tlnives the famous bleed of Angola goats, 
whose soft, silky fleece (moh.au) foims a staple expoit 
Of far less economic importance are the Aiineman uplands, foim- 
' mg a mgged plateau of limited extent, above which use many 

lofty peaks, culminating m the tower-ciested Aiaiat (16,916 feet), 
the converging point of tin ee empnes The long and teiubly seveie 
wmteis, mtoleiably hot shoit summeis, and geneially pool soil of 
Armenia present a maiked contrast to the fai more tempeiate 
climate, nch upland valleys, and densely wooded slopes of the moie 
southern Euidistan highlands But these advantages aie counter- 
balanced by the geneially inaccessible natme of the countiy, the 
want of good highways, and especially the lawless charactei of its 
inhabitants, who have undergone little social change since the days 
of then wild Kaiduclu foiefatheis In the heait of this savage 
region lies the magnificent basin of Lake Yan, which, like Tuz-gol 
and the moie easterly Uimiya, has no piesent outflow, hut foimeily, 
no doubt, discharged to the Tigm valley 
In the Yan distnet he the souiees ot most of the head sti earns 
of the Tigris (q v ) and Euphrates (q v ), which have cieated the 
vast and feitile alluvial plains of Mesopotamia This lattei legion, 
the seat of the ancient Aceadian and Assyuan and the moie lecent 
Moslem cultures, foims a continuous plain from the escaipments of 
the Kuidistan highlands to the Peisian Gulf, bioken only m the 
uoi th by the Sugar Hills, and capable of yielding magnificent 
ciops wheievei watei is available But undei Osinanli lule the 
splendid system of n ligation works, dating fiom the dawn of his- 
tory, has fallen into decay: the lowei Eupluates now overflows 
its banks and conveits much of the legion above and below 
Kui nah, at the confluence of the two gieat aiteues, into malarious 
marshlands Hence the populous cities and mmmieiable villages 
foimeily dotted over the Babylonian plains have been succeeded 
by the scattered hamlets of the Montehk and other amphibious 
Arab tubes 

This lowland region is sepaiated by the more elevated Synan 
desert oi steppe fiom the much smallei and less productive pro- 
unees of Syria and Palestine Heie the mam physical featuies 
aie at once simple and yet staking The nanow, hilly legion dis- 
posed uoith and south between the Mediteiranean and the desert, 
ancl stretching foi over 400 miles between Anatolia and the Sinai 
Peninsula, culminates towaids the centie m the paiallel Libanus 
and Antihbanus (10,000 to 11,000 feet), enclosing between them 
the feitile depression of the Bekfl' (Ccele-Syna) The stupendous 
nuns of Baalbek, standing at the highest point of this depression 
m 30° XT lat, niaik the paitmg line between the northern and 
southern wateisheds of the region Northwards flows the El-'Asi 
(Oiontes), southwards the Litani (Leontes), both thiough the 
Bekd‘ m moderately sloping beds to the Meditenanean Eoi 
fiuthei particular, see the ai tides Lebanon, Jordan, Palestine 
In the Lebanon the Christian Maionite communities enjoy a mea- 
sure of self-government undei the guarantee of Prance, while then- 
pagan neighbours and hereditary foes, the Druses, aie giadually 
withdrawing to the hilly Ham an distnet beyond Jordan 
Turkey’s Arabian possessions comprise, besides El-Hasa on the 
Peisian Gulf, the low lying, hot, and msalubiious Tehama and the 
south -western highlands (vilayets of Pie) az and Yemen) stretching 
continuously along the east side of the Red Sea, and including the 
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two holy cities of Mecca and Medina These aie held by militaiy 
occupation, piobably at a loss to the impeiial exchequer, and cei- 
tamly against the wishes of the inhabitants But these chaw-backs 
aie supposed to be moie than compensated by the political piestigo 
denvetl horn the possession of the Ploly Land of Islam 

African Territories 

Since the abandonment of eastern oi Egyptian Soudan m 1884, Aieaaud 
consequent on the levolt of the Mahdi, and the occupation oi popula- 
Tunis by the Fiench m 1881, Tuikey m Afuca has been leduced tiou 
to the two temtones of Egypt and Tupolitana with Baica and 
Fezzan, jointly occupying the noith-east comei of the continent 
Of these Tupolitana alone is dnectly admim&teied, constituting 
the pashalik oi vilayet of Tupoli Egypt, w r hose southern fiontioi 
was tempoiaidy fixed m Januaiy 1887 at the station of Akashe 
above Wady Haifa, neai the seeoiid cataiact in Lowei Nubia (22 u 
N lat ), has formed a piactically independent puncipality undei 
the dynasty of Mehemet All since 1841, subject only to an annual 
tubute of £695,000 to the Poite The areas and populations ot 
Tuikey m Afiiea w r eie estimated as follows m 1887 ■ — 



Aiea in 

Sq Miles 

Population 

Tupoli, with Barca and Fezzan, a vilayet 

1S5,000 

1,000,000 

Egypt, tiibutaiy principality 

374,000 

0,800,000 

Total Tuikey in Afnea 

802,000 

7,S0O,OOO 


The Empire 

Tuikey is essentially a tlieociatic absolute monaicliy, being sub- Adnunis- 
ject m punciple to the dueet personal contiol of the sultan, who liatiou 
is himself at once a tempoial autociat and the lecogmzed caliph, 
that is, “ successoi ” of the Piophet, and consequently the spnitual 
head of the Moslem woild (see Mohammedanism) But, although 
the attempt made m 1876 to introduce lepie&eutative institution:) 
pioved abortive, this thcoietical absolutism is neveithelc&s tem- 
pered not only by tiaclitional usage, local puvilege, the juiulic.il 
and spnitual pi ecepts of the Koian and its 'ulcmd mtoipieteis, and 
the piivy council, but also by the gi owing force of public opinion 
and the dueet oi indiiect pressure of the European powcis, Thu 
'ulema 1 foim a poweiful corporation, whose head, the sheikhu ’l- 
Ishm, lanks as a state functionaiy scarcely second to the giand 
viziei, oi pnnie mmistei Owing to then intensely con&eivative 
and fanatical spurt, the 'ulema have always been determined oppo- 
nents of piogie&s, and aie at piesent one of the gieate&t obstacles to 
lefoim m a political system where the spnitual and tempoial 
functions aie mextucably mtei woven Besides these expoundeis 
of Koiauic doctriue, the sovereign is to some extent bound also by 
the Multeka , a legal code based on the tiaditional sayings ot 
Mohammed and the recoided decisions of las successors, having 
the foicc of precedents 

The giand viziei (sadr-aaam), who is nominated by the sultan, 
lesules ex-officio over the puvy council ( mejhss-i-Utasi> ), which, 
esides the sheikliu T-I&Mni, compiises the ministers ol homo and 
foieign affairs, war, finance, maime, tiade, public w-oiku, justice, 
public ui&tiuction, and woislup, with the piosideut ot the council 
of state and the giand maslei of aitilleiy Poi admimsti alive 
puiposes the immediate possessions of the sultan ave divided into 
vilayets (provinces), wlucli aie again subdivided into saujaks or 
nmtessanks (anondissements), these into kazas (cantons), and the 
kazas into lialues (paii&hes or coimmmcs) A vali oi governor- 
general, nominated by the sultan, stands at the head ot tho vilayet, 
and on him aie dnectly dependent tho pashas, ullendis, beys, and 
other admuustiators ot tho minor divisions All these officials 
unite in then own persons tho judicial and executive functions, 
and all alike are as a mle thoroughly corrupt, venal m the dispen- 
sation of justice, oppiessois of the subject, mnbezzleis of tlio public 
revenues, altogether absorbed m amassing wealth during then 
mostly buef and piecanous tenure of office J Foreigners settled m 
the countiy are specially protected from exactions by the so-called 
“ capitulations,” m virtue of which they aie exempt from the juris- 
diction of the local couits and amenable for trial to tribunals pits- 
i See Sunnites, vol xxii p 6C0 

s Majoi Geneial P T Haig, who tiavollc<I llirougli tlio lioait of Yemen ill 
the winter of 1886-87, thus speaks of the admimsti ation in that almost exclu- 
sively Moslem province- "The fiscal system of tho Tiuks, if it weio really 
earned mto effect, would he hy no means had , hut like every othei depai t- 
ment of the government it is mined by tlie timer con-njilion that pievailB in 
every branch of the adminisi ration fiom top to bottom. No more eloquent 
expoundeis of the evils aiul hopelessness of their whole system aie to be found 
than the Talks themselves, as I found from conversation with two or throe of 
then own officials" (Proc S Geog Soc , August 1887, )). 487) Mr Q, P Dovoy 
also, consul at Eizeioum, repoits that m a pait of that piovinco the sheep-tax 
for 1885 was collected thiee tunes over * “On the first occasion the real number 
liad been undei estimated, and the collectoi thereto e came again, and, finding 
that such was the case, made the villagers pay the whole sum of 14,000 piastres 
(0000 had been levied on the previous occasion), instead of the diflaience, on 
;he ground that they had cheated the Government in not deckling theii whole 
stock A thud tune a collector visited the oaza, and, when the vilkgeis could 
pi oduce no leceipt that the tax had been paid (for none had been given), a thhd 
time tlie full sum was taken” (Cons Rap , July 1887, p 8). 
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sided ovei "by then lespectn e consuls Cases between foieigneis 
of difieient nationalities aie lieaid m the eomt of the defendant, 
and between foieigneis and Tuikisli subjects m the local couits, at 
which a cousulai diagoman attends to see that the tnal is conducted 
aceoidmg to law 

Com- The trade letmns foi the last few yeats show that the eouutiy is 
meiee. slowly lecovenng fiom the disastious consequences of the Russo- 

Tuikibh "Wai Foi the foiu yeais 1882-86 the expoits fiom and 
unpoits to Tin key weie valued as under — 


Expoits i Impoits 

Evpoits 1 

Impoits 

1552 3 £10,000,000 £17,000,000 1884 5 

1553 4 9,500,000 17,300,000 1885-6 

£11,320,000 

10,000,000 

£18,203,000 

17,702,000 


The share of the chief foieign states m these exchanges is shown 
in the subjoined table 2 foi the yeais 1884-85 and 1885-86 — 



Impoits fiom 

Evpoits to 


1 S3 1-5 

1S85-5 

1384-5 

1SS5 b 

Gieat Bn tain 

Fiance , , 

Austua 

Russia 

Italy 

Gieuco 

United States 

Peisia , 

Roumam i 

Belgium 

£3,301,000 

2.225.000 

3.800.000 

1.204.000 

553.000 
M5,000 

275.000 

053.000 

228.000 
251,000 

£7,755,000 

2.050.000 

3.458.000 

1.555.000 

535.000 

318.000 

156.000 

482.000 

555.000 

251.000 

£3,023,000 

4.083.000 

1.113.000 

356.000 

339.000 

600.000 

63.000 
7,090 

55.000 
2,525 

£4,031,000 

8.295.000 

1.001.000 

311.000 

327.000 

437.000 

107.000 
7,150 

95,000 

9,485 


The chief staples of the export trade aio laisms (£1,870,000 m 
1881-85), ivheat (£900,000), cotton (£700,000), opium (£500,000), 
olive oil (£150,000), valoma (£450,000), barley (£382,000), figs 
(£200,000), sesame (£196,000), maize (£191,000), pulse (£185,000), 
nuts (£184,000), mohair (£115,000), wool (£140,000), dates 
(£115,000) ; and of the nnpoit tiade cotton and cotton stuffs 
(£1,350,000, in 1888-81), cereals and Horn (£1,350,000), sugar 
(£1,150,000), diapeiies, hosiery, &c (£735,000), woollen stuffs 
(£650,000), coffee (£535,000), metals (£516,000), uomnongeiy 
(0475,000), dyes (£150,000), bilk and bilk stuffs (£400,000), 
potioleum (£375,000), hides and bkmb (£255,000), live block 
(£230,000), chemicals (£167,000), coal (£135,000). 

In the next tablo are given the principal seapoits of the empire 
with thou imports, exports, and slnppmg foi 1880 .— 



Expoits 

Impoits, 



Vessels 

onleied 

Tonnage 

Vlexandm 

£11,710,000 

£9,417,000 

1249 

1,020,000 

Constantinople 


0072 

5,195,000 

Smyrna 

4,831,000 

2,705,000 

16J5 

1,303,000 

Halouiki . . 

1,352,000 

1,600,000 

5140 

571,000 

Iskanilerocm and Tnpoli 

1,022,000 

1,670,000 

526 

351,000 

Hamsun, with Oulu and Unieli 

805,000 

787,000 

473 

455,000 1 

Tiobizond and Iviiasun 

715,000 

1,901,000 

6053 

478,000 1 

Uoyrut, with Akita anil Haifa 

602,000 

995,000 

4009 

018,000 | 

Kavala 

157,000 

201,000 

778 

145,000 

Grate (six umts) , 

385,000 

633,000 

3700 

491,000 

DMoagnteh 

Tripoli (Alrica) 

298.000 

231.000 

1 160,000 
310,000 

501 

272,000 

Bui gas . . 

222,000 

281,000 

1371 

115,000 

Gallipoli and Rmlosto 

Suez 

212,000 

172,000 

185.000 

709.000 

712 

1,109,000 

Benghazi 

121,000 

111,000 

201 

64,000 

Jaila 

120,000 

240,000 

1000 

450,000 

Jeddah . . 

119,000 

1 

1040 

817,000 


Exclusive of coasting craft, tlio mercantile Hoot of Turkey m 1885 
consisted of 11 s Learners of 11,000 tons and 400 sailing vessels of 
65,000 tons. 

Agneul- All branches of tlio foreign trade, together with most of the local 
turn, traffic and the banking business, are almost exclusively in the bands 
of Greeks, Armenians, Jews, and foieigneis, Tlio Turks and othei 
Mohammedans are engaged nearly altogether m agiicultural and 
pastoral pursuits. But the land, especially m Anatolia, is gi actu- 
ally passing from its Moslem owners into the possession of Christian 
mortgagees Scarcely any accurate agiicultural letums are avail- 
able, except for one or two districts. In the Erzeroum vilayet m 
1886 s the live-stock stood as unclei, — sheep 1,485,000, goats 645,000, 
oxen 470,000, bufFaloos 48,000, horses 61,000, asses 42,000, mules 
5000, beehives numbered 80,000. The chief agiicultural produce 
for the samo yeai was — wheat 16,690,000 bushels, barley 13,297,000 
bushels, beans 46,250 cwta , melons 17,000 cwfcs., mulberries 10,000 
cwts., other fruits 40,000 cwts. In the same year of the 12, 000 square 
miles constituting the Trebizond vilayet 2100 were under cultiva- 
tion, 1860 uncultivated, 2520 woodland, and 5520 highland pastur- 
age, the annual yield being about 2,300,000 cwts. of ceieals, 1,000,000 
cwts. of nuts, fnuts, vegetables, &a., and 500,000 cwts. of fodder, 

1 Exclusive of tobacco, which for fiscal reasons is not included in the general 
bade returns, hut the export of which amounted to £11,500,000 m value for 
1834-5, and noaily £11,000,000 for 1885-6 

2 Gonsul-Ganeial Fawcett’s Report for July 1887, p. 81 

3 Cons, Rep for July 1887. 
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whilst of live-stock theie weie 300,000 sheep and goats, 150,000 
hoises, 25,000 mules and asses, 60,000 o\en 4 

Previous to 1880 Tui key was commonly legarded as practically Fm 
bankiupt But since then a considerable improvement has been 
effected Tiustwoithy data aie still wanting, but a careful estimate 
gave the gioss levenue and expenditme of 1884 at £T16, 313,000 
and £T16,223,000 lespectively, the expenditure including ovei 
£T4,000,000 available foi state cieditois The public debt stood 
at £106,437,000 in 1882 The sultan is lepoited to diaw a sum of 
fiom £1,000,000 to £2,000,000 annually fioin the public revenues 
foi the suppoit of the seiaglio oi impel lal household of ovei five 
thousand peisons 

Until 1886 the militaiy seivice, compulsory on all Moslems ovei Arm 
18 yeais of age, was kept up by 45,000 annual leciuits di awn by 
ballot , but m November of that yeai umveisal couscuption oi the 
whole able-bodied male population was deeieed By this measuio 
the army, hitheito leckoned at about 160,000 men, with a w r ai 
strength of fiom 450,000 to 500,000, will be probably laised to a 
permanent footing of 1,000,000 effectives imdei the flag and m the 
leseives These will continue to he giouped in the thiee categoiies 
of the mzain or legulais in active seivice, the ledif oi fust reserve, 
and the mustalifiz or second leseive. Theie is to he a eonsideiable 
mciease of cavaliy, all couscnpts being allowed to jom that blanch 
of the service who have the means oi pi ovidmg themselves with 
mounts and equipment. Foi militaiy pui poses the euipue is 
divided mto seven divisions, with headquaiteis at Coiistantmople, 
Aduauople, Monastu, Eizingiau, Baghdad, Damascus, and Sanaa, 
all except Sanaa (foi Yemen) lutheito furnishing an army coips 
for the nuam and two foi the ledif 

The navy at the beginning oi 1887 compnsed 15 laige and Navy 
seveial smaller lionclails (momtois, gunboats, Ac ), a number oi 
mostly old-fashioned steameis, and 14 toipedo boats, and was manned 
by 30,000 sailois and 10,000 nianues (nominal strength), raised by 
conscription oi voluntary enlistment and seiving for 12 yeaxs m 
the active and leseive classes 

Public instillation is much more widely difluscd throughout the EcLuce 
empue than is commonly supposed This is due partly to tliotion 
Clmstian communities, notably the Maiomtes and othei s m Syna, 
the Anatolian anil Roumclian Gieeks, and the Armenians oi the 
castoin piovmces and oi Constantinople Education is practically 
hunted amongst the Mohammedans to leading and wilting and the 
study of tlio Koian But amongst the Chiistians, especially the 
Armenians, the Gieeks of Smyrna, and the Syrians oi Bey rut, it 
embraces a considerable range of subjects, such as classical Hellenic, 
Armenian, and Syiiao, as well as modem Fiencli, Italian, and 
English, modern histoiy, geogiaphy, and medicine Large sums aio 
freely contributed for tl’ie establishment and suppoit of good schools, 
and the cause of national education is seldom foi gotten m the 
legacies of patriotic Anatolian Gieeks Even the Turks aie be- 
stinmg themselves in this lespeet, and gieat piogress has been 
made during the last twenty yeais m the Erzeiomn vilayet B In 
1886 that ptovmce contained 1216 schools and 163 mudraeas 
(colleges), with a total attendance of 25,680, including 1504 guls. 
Elsewhere few official statistics aie available. 

Besides administrative and financial lefoims, one of the most Conran 
pi essmg needs is impioved means of communication In Trebizond mcatioi 
the loule from the coast at Umeli tlnough Nilcsar to Sivas has 
recently been completed to the limits of the vilayet But the voiles 
on the more important load from Kirasun to Kaia-lnssar foi the 
silver and lead mines at Iujessy aie still suspended, owing to dis- 
putes between the contiguous piovmcial administrations Many 
of the great histone highways arc also much out of lopau. At the 
end of 1885 only 1250 miles of railway wei e completed m the em- 
pne, of w'hich 903 were m Europe and 347 m Asia The chief lines 
are those connecting the capital with Adnanople (210 miles), 
Adrianople with Saremby (152), Salomki with Uskub (150), Zemca 
with Brod (118), Usluib with Mitiovitza (75), and Eulleli with 
Degdagateli (70) m Europe, and, m Asia, Scutan with Ismid (40), 

Smyrna with Ala-Shehi (130), and Smyrna with Demzli (170) By 
impeiial decree (August 1887) a contract was granted to an English 
syndicate for the extension of the Ismid line and the constiuetion 
of a system of Asiatic railways to extend to Baghdad within the 
space of ton years 

The telegraph system is much more developed, comprising (1885) 

14,620 miles, with 26,100 miles of wne ana 470 stations. The 
yearly average of letters and packages of all soits sent through the 
710 post-offices scarcely exceeds 2,600,000 Most of the foreign 
postal semoe is conducted through the British, Austrian, Geirnan, 

French, and Russian pnvilaged post-offices 

For the ethnography of the Turks, see Turks. (A. H K ) 

Part III. — Literature. 

In all literary matters the Ottoman Tiuks have shown themselves 
a smgulaily uninventive people, the two great schools, the old and 
the new, into which we may divide tlieir literature, being closely 

* Cons. Rep , May 1887 » 5 Cons. Rep,, July 1887, p 4, 
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modelled, the one after the classics of Peisia, the othei aftei those 
of modem Europe, and moie especially of Fiance The old 01 
Persian school flouiished fiom the foundation of the empue clown 
to about 1830, and still continues to diag on a feeble existence, 
though it is now out of fashion and cultivated by none of the lead- 
ing men of letters These belong to tlie new or Euiopean school, 
which spuing up some fifty 01 sixty yeais ago, and which, m spite 
of the bitter opposition of the partisans of the old Oriental system, 
lias succeeded, partly thiough its own inherent supenonty and 
paitly thiough the talents and couiage of its suppoiteis, in expel- 
ling its mal from the position of undisputed autlionty which it 
Old had occupied for upw aids of five hundred yeais For the piesent 
school purpose it will be convenient to divide the old school into three 
penods, which may be termed respectively the pie-classical, the 
classical, and the post- classical Of these the fiist extends from 
the early days of the empue to the accession of Suleyman 1 , 1301- 
1520 (700-926) , the second from that event to the accession of 
Mahmud 1 , 1520-1730 (926-114:3), and the thud from that date 
to the accession of 'Abd-ul-'Aziz, 1730-1861 (1143-1277) 

General The works of the old school m all its periods aie entirely Persian 
character m tone, sentiment, and form We find m them the same beauties 
of Otto- and the same defects that we observe m the productions of the 
man Iianian authors The formal elegance and conventional giace, 
litera- alike of thought aud of expression, so characteristic of Peisian 

ture classical literatuie, pervade the woiks of tlie best Ottoman wnteis, 

and they aie likewise imbued, though m a less degree, with that 
spirit of mysticism which runs thiough so much of the poetiy of 
Inin But the Ottomans did not stop heie in their romantic 
poLuia they chose as subjects the favourite themes of then Peisian 
masters, such as Leylf and Ifejnun, Khusiev and Shinn, Yusuf and 
Zuleykha, and so on , they constantly allude to Persian heioes 
whose stones occui m the Bhah-Ndma and other storehouses of 
Iianian legendary lore , and they wiote then poems m Peisian 
meties and m Persian forms The mesnevi, the kasida, and the 
ghazel,— all of them, so far at least as the Ottomans' aie concerned, 
Persian,— were the favounte verse-forms of the old poets A mesnei i 
is a poem wntten m rhyming couplets, and is usually nanative m 
subject The kasida and the ghazel aie both monoxhythmie , the 
first as a rale celebrates the piaises of some great man, while the 
second discourses of the joys and woes of love Why Peisian rathei 
than Aiabian or any othei literatuie became the model of Ottoman 
wnteis is explained by the early history of the lace (see Tunics) 
Some two centimes befoie the amval of the Tuiks in Asia Minor 
the Seljilks, then a meie hoide of savages, had ovenun Persia, 
where they settled aud adopted the civilization of the people they 
had subdued Thus Peisian became the language of then coiut 
and Government, and when by and by they pushed their conquests 
into Asia Mmoi, and founded theie the Seljuk empire of Rum, they 
earned with them their Peisian cnltrne, and diffused it among the 
peoples newly brought under their sway It was the descendants 
of those Peisiamzed Seljuks whom tlie eaily Ottomans found 
ruling m Asia Minor on then amval theie What had happened 
to the Seljfiks two centuries before happened to the Ottomans now 
the less civilized lace adopted the cultuie of tlie moie civilized , 
and, as the Seljuk empue fell to pieces and the Ottoman came 
gradually to occupy its place, the sons of men who had called 
themselves Seljfiks began thenceforth to look upon themselves as 
Ottomans Hence the vast majority of the people whom we aie 
accustomed to think of as Ottomans aie so only by adoption, 
being really the descendants of Seljriks oi Seljfikian subjects, who 
had denved from Persia wliatevei they possessed of civilization or 
of literary taste An extraoi dinary love of piece dent, the lesult 
apparently of conscious want of original power, was sufficient 
to keep their wiiters loyal to their early guide for centunes, till 
at length the allegiance, though not the fashion of it, has been 
changed m our own days, and Paris has leplaced Shiraz as the 
sin me towards which the Ottoman scholar turns. While conspicu- 
ously lacking in creative genius, the Ottomans have always shown 
themselves possessed of receptive and assimilative poweis to a 
lemaikable degiee, the lesult being that the numbei of their 
wnteis both in prose and veise is enormous. Of comse only a few 
of the mostpiomiuent, either through the intrinsic ment of then 
work or thiough the influence they have had m guiding oi shaping 
that of their contempoianes, can he mentioned m a buef review 
like the present It ought to be premised that the poetiy of the 
old school is greatly superior to the prose. 

Pre- Ottoman literature may be said to open with a few mystic lines, 
classical the work of Sultan Veled, son of Maulana Jelal-ud-Din, tlie author 
period, of the great Persian poem the Matknawi Sultan Yeled flourished 
during the reign of 'Osman I , though he did not reside in the 
tcmtoiy under the rule of that punce Anothei mystic poet of 
this early time was 'Aslnk Pasha, who left a long poem m lhyming 
couplets, which is called, inappropriately enough, lus Divdn The 
nocturnal expedition across the Hellespont by which Suleyman, the 
son of Orkhan, won Gahpoh and therewith a foothold in Europe 
for his lace, was shaied m and celebrated in veise by a Turkish 
noble or chieftain named Ghazi Fazil, Sheykhi of Kermiyan, a 
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eontempoiaiy of Muliammed I and Muiad II , wiote a lengthy and 
still esteemed mesnevi on the ancient Peisian romance of Ivliusiev 
and Shinn , and about the same time Yaziji-oglilu gave to tlie 
woild a long versified history of the Piophet, tlie Muluvmmediya 
The writers mentioned above aie the most impoitant pievious to 
the captuie of Constantinople , hut theie is little hteiatuie of leal 
ment pi 101 to that event Tlie most notable piose woik of tins 
period is an old collection of stoi les, the JSistm y of the Fm ty Vetsw s, 
said to have been compiled by a ceitam Sheylch-zada and dedicated 
to Murad II. A few yeais aftei Constantinople passed into tlie 
hands of the Ottomans, some ghazels, tlie woik of the contempo- 
rary Tatai piinee, Mir 'All Shir, -who nndei the nom dc phimc of 
Nevayi wrote much that shows true talent and poetic feeling, found 
them way to the Ottoman capital, where they weie seen and copied 
by Ahmed Pasha, one of the vizieis of Muliammed II Tlie poems 
of this statesman, though possessing little merit of tlieir oun, being 
for the most part meie translations fiom Nevayi, form one of the 
landmarks m the histoiy of Ottoman hteiatuie. They set the 
fashion of ghazel-wiitmg , and then appearance was the signal 
foi a moie regulai cultivation of poetiy and a gieatei attention to 
literary style and to refinement of language In Small Pasha, 
another minister of Muliammed the Conqueror, Ottoman piose 
found its fiist exponent of ability, he left a leligious tieatise 
entitled Tazarru'at (Supplications), which, notwithstanding a too 
lavish employment of the resouices of Persian lhetouc, is as ie- 
maikable for its cleai and lucid style as foi the beauty of many of 
the thoughts it contains The most notewoitliy wnteis of the 
Conqueroi’s lezgn are, after Ahmed and Sindn, tlie two lync poets 
Nejati and Zati, whose verses show a considerable improvement 
upon those of Ahmed Pasha, the romantic poets Jernali and Hamdf, 
and the poetesses Zeyneb and Mihii Liko most of Ins house, 
Muliammed II was fond of poetiy and patronized men of letters 
He himself tiled veisification, aud some of lus lines which have 
come down to us appeal quite equal to tlie average woik of lus 
contempoianes Twenty-one out of the tlmty-four sovereigns 
who have occupied tlie thione of 'Osman have left veises, and 
among these Selim I stands out, not merely as the greatest rulei, 
warrior, and statesman, but also as the most gifted and most 
original poet His work is unhappily for the greater part m tlie 
Persian language , the excellence of what he lias done m Tuikish 
makes ns regiet that he did so little The most piomment man 
of letters undei Selim I was tlie legist Kemal Paslia-zada, fre- 
quently called Ibn-Kemdl, who distinguished lnmself m both prose 
and veise He left a romantic poem on the loves of Yiisui and 
Zideykha, and a woik entitled Mganstan, winch is modelled both 
m style and matter on the Guhstan of Sa'di His eontempoiaiy, 

Mesihi, whose beautiful veises on spring aie peihaps bettei 
known m Eiuope than any other Tui lush poem, deseives a pass- 
ing mention 

With the accession of Selim’s son, Suleyman I , tlie classical Classical 
period begins Hitheito all Ottoman writing, oven the most highly period 
finished, had been somewhat lude and uncouth , hut now a maiked 
improvement becomes visible alike m the manner and the matter, 
ana authois of greater ability begin to make then appeal anco 
Fuzfili, one of the four gieat poets of the old school, seems to 
have been a native of Baghdad or its neighbourhood, and probably 
became an Ottoman subject when Suleyman took possession of the 
old capital of the caliphs His language, which is very peculiar, 
seems to he a sort of mixture of the Ottoman and Azerlujdn dialects 
of Turkish, and was most piobably that of the Persian Tiuks of 
those days Fuztili showed far more originality than any of Ins 
piedecessois , foi, although lus woik is naturally Peisian m form 
and m general character, it is far from being a meie echo from 
Shiraz oi Ispahan He stuiclc out a new line for lmnself, and was 
indebted for his mspnation to no pievious wntei, wlietliei Turk or 
Persian An mtense and passionate ardour breathes in lus verses, 
and foims one of the most remarkable as well as one of tlie most 
attractive characteristics of lus style ; for, while few ovon among 
Turkish poets are more artificial than he, few seem to write with 
gieatei earnestness and sincerity His influence upon lus suc- 
cessors lias scaicely been as far-reaclung as might have been ex- 
pected,— a cncumstance winch is peihaps m some measure owing 
to the unfamiliar dialect m which lie wroto Besides lus Dtvdn, 
he left a beautiful mesnevi on the story of Lcyli and Mejinin. as 
well as some piose works little inferior to lus poetry Bdki of 
Constantinople, though far from rivalling lus contemporary Fuzfili, 
wrote much good poetiy, including one piece of great excellence, an 
elegy on Suleymdn I. The Ottomans have as a rulo been particu- 
larly successful with elegies ; this one by Bdki has never been sur- 
passed ( Riihi, Lanu'i, FT ev'i, the janissary Yahya Beg, the mufti 
EbivSu'iid, and Selim II. all won deserved distinction as poets 
During the reign of Ahmed I, arose the second of the great poets 
of the old Ottoman school, Nef'i of Erzeium, who owes his pie- 
emmence to the brilliance of his kasidas But Nef’i could rovilo 
as well as praise, and such was the bitterness of some of his satires 
that ceitam influential personages who came under liis lash in- 
duced Murdd IV. to permit his execution Nefi, wlio, like Fuziili, 
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fanned a style of Ins own, had many to imitate him, of whom Sabii 
Slidkn, a contempoiaiy, w r as the most successful Na'ili, Jevii, 
and Fellini need not detain us , but Nabi, who flourished undei 
Ibiahim and Muliamrued IV , calls foi a little moie attention 
This piolihc authoi copied, and so imported into Ottoman litera- 
tuie, a didactic style of gliazel- wilting which was then being 
mti odneed in Pei sia by the poet Sa’ib , but so closely did the pupil 
follow in the footsteps of his mastei that it is not always easy to 
know that his lines aie intended to be Tuikish. A numbei of 
>oets, of whom Seyyid Yehbi', Raglnb Pasha, Iiahrni of the Ciimea, 
uelim, and Sami aie the most notable, took Nabi foi then model 
Of these, Sami is lemaikable foi the ait with w'hich he eonstiucted 
his gliazels Among the wi iters of this time who did not copy 
Mbi are Sabit, Kasikli, and Talib, each of whom endeavouied, 
with no gieat success, to open up a new path foi lnmself We 
now 1 each the 1 eign of Almied III , dui mg which flounshed Nedim, 
the gieatest of all the poets of the old school Little appears to 
he known about his life fiuthoi than that he lesided at Constan- 
tinople and was alive in the yeai 1727 (A H. 1140) ISTedim stands 
quite alone he copied no one, and no one has attempted to copy 
him Tlieie is m Ins poetry a joyousness and spiigktnness which 
at once distinguish it from the woik of any othex Tuikish authoi 
His ghazels, w'hich are written with gieat elegance and finish, con- 
tain many gi aceful and oiigmal ideas, and the words he makes use 
of are always chosen with a view to liaimony and cadence His 
kaaidas are almost equal to his ghazels , foi, while they uval those 
of Neff m brilliancy, they smpass them m beauty of diction, and 
are not so aitifieial and dependent on lantastic and fai -fetched 
conceits The classical period cames to an end with N edim , its 
bnghtest time is that which falls between the use of Neff and the 
death of Nedim, oi, more loughly, that extending fiom the acces- 
sion of Almioil 1 , 1603 (1012), to the deposition of Ahmed III , 
1730 (1143) 

Wo will now glance at the piose writers of this pei lod Undei 
the name of Jluniayi'm Kama (Imponal Book) 'All Ohelebi made 
a highly esteemed tianslation of the well-known Persian classic 
Anvar-i Su7ieyli, dedicating it to Suleyman I Sa'd-ud-Din, the 
jneceptor of Mm ad III , wioto a valuable lustoiy of the empue 
li om the cat liost times to the death of Selim I This woxk, tlio 
Taj-ut-Tcv<b ikh (Crown of Chronicles), is leclconed, on account of 
its ornate yet clear style, one of the masterpieces of the old school, 
and forms the hist ol an unbroken series of annals which are wntten, 
especially the latoi among thorn, wnth great minuteness and detail. 
Of Sa'd-ud-D in’s suocossois m the office oi imperial liistonogiaphei 
the most remarkable for literary pow r or is Na'imn Ills work, which 
extends fiom 1591 (1000) to 1669 (1070), coutiasts stiongly with 
that of the earlier lustouati, being written with great directness 
and lucidity, combinod with much vigoui and picturesqueness 
Evliyii, who died timing the reign of Muhammed lv , is noted for 
tlio record which ho has left ox Ins tiavels m dilleient countries 
Abont this time Tash-kopn-zada began and 'Ata-ullah continued 
a celobiated biography of the legists and slieyklis who had 
ilomished under the Ottoman monmclis Ilaji Khalifa (see vol xi 
p 377), frequently teimed Katib Ohelebi, was one of the most famous 
men oi letters whom Tui key has pioduced He died m 1658 (1068), 
having written a great number of learned w'oilca on hi&toiy, 
biography, chronology, geography, and other subjects. The Pei siau- 
iznig tendency of this school reached its highest point m the pro- 
ductions of Yey&i, who loft a Life of the Prophet, and of Nergisi, 
a miscellaneous vritoi of piose and verse Such is tlio intentional 
obscurity m many of the compositions of these two authois that 
every sentence becomos a puzzle, ovei which even a scliolaily Otto- 
man must pause before he can be sme he has found, its true mean- 
ing The iirs t printing press m Turkey was established by ail 
Hungarian who had assumed the name of Ibrdhun, and m 1728 


TU11KEY, an abbreviation for Turkey-Cock or Turkey- 
Hen as tlie case may be, a well-known large domestic 
gallinaceous bird. How it came by this name lias long 
been a matter of discussion, for it is certain that this valu- 
able animal was introduced to Europe from the New 
World, and in its introduction had nothing to do with 
Turkey or with Turks, even in the old and extended sense 
in which that term was applied to all Mahometans, But 
it is almost as unquestionable that the name was origin- 
ally applied to the biid which we know as the Guinea- 
Fowl (q v ), and theie is no doubt that some authors m 
the 16th and 17th centuries curiously confounded these 
two species As both birds became more common and 
better known, tho distinction was gradually perceived, and 
the name “ Turkey ” clave to that from the New World — 
possibly because of its repeated call-note— to he syllabled 
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(1141) appealed the fust book punted m that coimtiy , it was Yau- 
kuli’s Tuikish tianslation of Jevhen’s Aiahic chctionaiy 

Coming now to the post-classical penod, we find among poets Pi 
wen thy of mention Beligh, Nevres, Hishmet, and Sunbuli-zada el 
Yehbi, each of wdiomwiote m a style peeuhai to himself Thieepc 
poets of note — Peitev, He&liet, and Slieykli Ghalib — floun&hcd 
undei Selim III The last-named is the ionitk gieat poet of the 
old school Husn it, 'AshL (Beauty and Love), as Ins gieat poem is 
called, is> an allegorical romance full of tenderness and imaginative 
powei Ghdhb’s style is as onginal as that of Euzuli, Nef'i, oi 
N edim The most distinguished of the piose wnteis of tins period 
aie peihaps Rashid, the impeiial hi&tonogiapher, 'Asmi, who trans- 
lated into Tuikisli two gieat lexicons, the Aiahic ICdmits and the 
Peisian Bwlidn-i Ka fi', and Kani, the only huoioious wutei of 
inent belonging to the old school 

When we leach the leign of Mahmud II , the gieat transition Ti a 
penod of Ottomau histoiy, duung which the civilization of the tioi 
West began to stiuggle in oamest with that of the East, we And pei 
the change which was coming ovei all things Tuikish affecting 
lxteratuie along with the lest, and piepaimg the way foi the ap- 
peal ance of the new school, Tlie clue! poets of the tiansition aie 
Jfdzil Bey, Wasif, notable for Ins not altogether unhappy attempt 
to write veises m tho spoken language of the capital, Tzzet Molla, 
Peitev Pasha, 'Akif Pasha, and the poetesses Fitnet and Leyla 
In the woiks of all of these, although we occasionally discern a 
lmit of the new style, the old Peisian manner is still supieme 

Moio intimate lelatrous with w estexn Euxope and a pretty general Moi 
study of the Pxenelx lauguage and literatuie, togetlici with the&clio 
steady piogiess of the leforming tendency fauly started undei 
Maliimrd II , have lesulted in the lnitli of the new oi modem 
school, whose objects aie tiutli and simplicity In tho political 
wiitmgs of Reshid and 'Akif Pashas we have the first cleai note of 
change , but the man to whom more than to any otliei the new 
depaiture ow r os its success is Sluiiasi Efendi, who employed it ioi 
poetry as well as for piose The European style, on its introduc- 
tion, encouuteied tlie most -violent opposition, luit now it alone 
is used by living authois of lepute It any of these docs write a 
pamphlet m the old manner, it is merely as a tow do foi u, oi to 
piove to some faithful but claxnoious pmtu.au of tho Peisian style 
that it is not, as lie supposes, lack of ability which causes the 
modem authoi to adopt the samplei and more natural fashion of 
the West Tho whole tone, sentiment, and ibnu of Ottoman litera- 
ture have boon lcvolutiom/ed by the new school vaneties oi poetiy 
hithoito unknown have been adopted from Eui ope , an altogether 
now blanch of Iiteiature, tlie drama, has arisen , while tho sciences 
aie now treated and seriously studied aftei the system of tho West 
Among writers of this school who have won distinction aie ZiyA 
Pasha, Jevdct Pasha, the statesman and historian, Elacm Bey, the 
author of abeantitul senes of miscellaneous poems, Zimzcma, Hdmnl 
Boy, who holds the fii&t place among Ottoman dramatists, and 
Kemal Boy, the leader of the modem school and one of the most 
lllustnous men of letteis whom his coimtiy has pioduced Pie 
has wntten with conspicuous success in almost eveiy biancli oi 
litci atm e,— history, lomance, ethics, poetiy, and tlio diama 

For tho Turkish language, sec p 661 below 

Tlieie is no woik in existence winch gives a satisfactory account of Ottoman 
Iiteiature Von Ilammci -I'mgstall's Qcschichte do Omanuchen Dichfkunst 
(Pesth, 1830) is not always tiusiwoithy anti leav cs much to he desired m many 
ways Other woiks on tlie jioetiy aie I« Muse Ottomcme, by Scnan cle Sugny 
(Palis, 1853), On the History, System, and Vaiuties of Turkish Poetry . byRed- 
hntise (London, 1878) , Ottoman Poems, by Gibb (London, 1882) Oi tiansla- 
tions we have Bdki's Divan, by Hammer (Vienna, 1826) , the Ti ctvels ofHvhya, 
by Hammer (London, 1834) ; Rose itwi Kaehtigali (a poem of Fazli, a mediocre 
ivntei of the time of Suleyindn I ), Tuikish and German, by Haminei (Pesth) , 

Lea Cornells de Nab l Jifemh, by Pa\et de Courteille (rails, 1867) , The History 
of the Foi ly Vests s, by Gibb (London, 1885) An interesting and valuable sketch 
of Ottoman poetry is given by KemAl Bey m a series of articles m the Tuikish 
literary journal Mejmu' a i libit s-Zujd, (E J. W G) 


tin A turlc, turl, whereby it may be almost said to have 
named itself (ef JVotes and Queries, ser 6 , iii. pp 23, 369). 
But even Linnaeus could not clear himself of the confusion, 
and unhappily misapplied the name Meleagns , undeniably 
belonging to the Guinea-Fowl, as the generic term for what 
we now know as the Turkey, adding thereto as its specific 
designation the word gcdlopavo , taken from the Gcdlopam 
of Gesner, who, though not wholly free from error, was 
less mistaken than some of his contemporaries and even 
successors . 1 

1 The Fiench Ooq and Po ah d' Inde (whence JJmdou) involve no 
contradiction, lookmg to the general idea of wliafc India then was 
One of the earliest German names foi the bird, Kalekuttisch Him 
(whence the Scandinavian Kalkon), must have arisen through some 
mistake at present inexplicable , hut tins does not refei, as is generally 
supposed, to Calcutta, but to Calient on the Malabar coast (cf Kotes 
and Queries, ser 6, x pi 185) 
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The Tuikey, so fai as -we know, -was first deseubed by Oviedo m 
Ins Suinano d& let Natiual Histonadc las Induis 1 (cap xwvi ), 
said to have been published m 1527 He, not unnatuially, includes 
both Cui assows and Tuikeys m one categoiy, calling both “ Pavos ” 
(Peafowls) , but he caiefully distinguishes between them, pointing 
out among othei things that the lattei make a wheel ( hacen la i uedet ) 
of then tail, though this was not so gland 01 so beautiful as that 
of the Spanish “Pavo,” and he gives a faithful though shoit 
descnption of the Tuikey, The chief point of mteiest in his 
account is that he speaks of the species having been alieady taken 
flora New Spam (Mexico) to the islands and to Castilla del Oio 
(Danen), where it hied in a domestic state among the Chustians 
Much laboui has been given by vanous naturalists to asceitam the 
date of its inti oduction to Em ope, to which we can at piesent only 
make an approximate attempt / but aftei all that has been wnttcn 
it is plain that evidence concuis to show that the bud was established 
in Euiope by 1530 — a veiy short time to have elapsed since it 
became known to the Spaniaids, which could haidly have been 
before 1518, when Mexico was discoveied The possibility that it 
had been hi ought to England by Cabot or some of his successors 
earliei m the ceutury is not to he oveilooked, and aeasons will 
presently he assigned for supposing that one of the bleeds ot 
English Turkeys may have had a northein oiigm , 3 but the often 
quoted distich fiist given m Baker’s Chi onicle (p 298), asserting 
that Tuikeys came into England m the same yeai — and that yeai 
by reputation 1524 — as carps, pickerels, and othei commodities, is 
wholly untiustworthy, for we know that both these fishes lived m 
the country long before, if indeed they were not indigenous to it 
The earliest documentary evidence of its existence m England is a 
“constitution” set foith by Cianmei m 1541, which. Hearne fiist 
printed (Leland’s Collectanea, ed 2, vi p 38) This names “ Tuikey - 
cocke” as one of “the greater fowles” of which an ecclesiastic 
was to have “but one m a dishe,” and its association with the 
Crane ancl Swan precludes the likelihood of any confusion with the 
Guinea -Fowl Moreover the comparatively low pnee of the two 
Tuikej s and four Tuikey-chicks served at a feast of the seijeants- 
at-law m 1555 (Dugdale, Otigines, p 135) points to then having 
become by that time abundant, and indeed by 1573 Tusser beais 
witness to the part they had alieady begun to play m “Christmas 
liusbandlie fare ” In 1555 both sexes weie chaiactenstically 
figured by Belon ( Oyscaux , p 249), as was the cock by Gesnei m 
the same yeai, and these aie the eailiest lepiesentations of the bud 
known to exist 

Tlieie is no need to describe lieie a bud so familiar and m these 
days so widely distubuted As a denizen of oui poultiy-yaids 
(see Poultry, vol six p 646) theie are at least two distinct 
bleeds, though ciosses between them aie much commonet than 
purely -bied examples of eithei That known as the Norfolk 
breed is the taller of the two, and is said to be the moie liaidy 
Its plumage is almost entirely black, with veiy little lustre, but 
the leathers of the taxi and some of those of the back have a brown- 
ish tip The chicks also aie black, with occasionally white patches 
on the head The othei bleed, called the Cambiidgeshne, is much 
more vauegated in coloui, and some parts of the plumage have a 
buglit metallic gloss, while the clucks are generally mottled 
with biownish giey White, pied, and huff Tuikeys aie also often 
seen, and if caie be taken they are commonly found to “bleed 
tiue ” Occasionally Tuikeys, the cocks especially, occui with a 
top-knot of featheis, and one of them was fignied by Albin m 1738 
It has been suggested with some appearance of probability that the 
Noifolk bleed may be descended from the northein foun, Mcleagris 
gallopavo or amei icana, while the Cambiidgeshne bleed may spring 
fiom the southern form, the J l. m exicana of Gould ( Pioc Zool 
Society , 1836, p 61), which indeed it veiy much lesemhles, especi- 

1 Purchas (Pdgi lines, m p 995) m 1625 quoted both from this 
and from the same author's Hysteria General , said to have been pub- 
lished a few yeai s latei Oviedo’s earlier woik is only known to the 
present writer by the leprmt of 1852. 

2 The bibliography ot the Turkey is so large that there is here no 
room to name the vanous works that might be cited Recent issearcb 
lias failed to add anything of importance to what has been said on 
tins point by Buffon (Oiseaux, u pp 132-162), Pennant (Arctic 
Zoology, pp 291-300), — an admirable sumnuiy, — and Bioclerip (Zoo- 
logical Recreations, pp 120-137)— not that all their statements can 
be wholly accepted Barrington’s essay (Miscellanies, pp 127-151), 
iio piovo that the hint was known before the discovery of Amen c a 
and was tianspoited thither, is ail ingenious piece of special pleading 
which Ins friend Pennant did him the leal kindness of ignoiiiig 

3 In 1672 Josselm (Mew England’s Raiities, p 9) speaks of the 
settlers bunging up “ great stoie of the wild kind ” of Tuikeys, “ wlut h 
remain about their houses as tame as ouis in England ” The bud 
■was evidently plentiful down to the very seaborn d of Massachusetts, 
and it is not likely to have been domesticated by the Indian tribes there 
as, according to Hernandez, it seems to have been by the Mexicans’ 

It was piolmbly easy to take alive, and, as we know, capable of endui- 
liig the voyage to England 


ally m having its tail-coveits and quills tipped with white oi light 
ochieous, — points that recent Noith-Amencan ornithologists lely 
upon as distinctive of this foim If this supposition be tiue, theie 
would be leason to believe m the double inti oduction of the bud 
into England at least, as already hinted, but positive inhumation 
is almost wholly wanting * The noithem fonu of wild Turkey, 
whose habits have been deseubed m much detail by all the duel 
wnters on Noi th-Amencan buds, is now extinct m the settled paits 
of Canada and the eastern States of the Union, wlreie it was once 
so numeious , and m Mexico the southern foim, which would seem 
to have been nevei abundant since the conquest, lias been foi many 
years laie Fuithei to the south, on the holders of Guatemala and 
British Honduias, theie exists a perfectly distinct species, M ocellata, 
whose plumage almost vies with that of a Peacock m splendoui, 
while the bale skin which coveis the head is of a deep blue studded 
with oiange cai uncles (Pioc Zool Society, 1861, pi xl ) 

The genus Meleagns is considered to enter into the 
Family Pliasiamclae , m which it foims a Subfamily Mele- 
agnnse, , peculiar to North and Cential Amenca The fossil 
remains of three species have been deseubed by Pi of 
Marsh — one fiom the Miocene of Colorado, and two, one 
much tallei and the othei smallei than the existing species, 
fiom the Post-Pliocene of New Jeisey Both the last had 
pioportionally long and slender legs ( \ n ) 

TURKS. The use of the name “Tuiks” has nevei 
been limited m a cleai and definite way fiom the time oi 
the Byzantine authors to the piesent day To the founei, 
as also to the Arabs, it has a collective sense like Scythians 
or Huns , 4 5 * at the present day we are wont to restuct the 
name to the Osmanli Turks, though they themselves lefuse 
to be called Turks, having, as they hold, ceased to be such 
m becoming imbued with Aiabo-Persian cultiue On the 
other hand, when we speak of Uigurs and Tatars, we mean 
tribes who style themselves Turks and really are such It 
is only by the aid of historical and Imguistical evidence that 
we can determine the true limits of the Tuikish name 

The national Turkish traditions, preseived by tlieOngui 
Persian historians Rashid ed-Din and Jowaini fiom 
Uigunan books which are now lost, point to the region 
watered by the river Selenga and its affluents, the Orklion 
and the Tugila, as the primitive seat of the Turkish people 
Rashid ed-Din combines this tiadition with that of the 
Mohammedan descendants of Ogliuz, who, m accoi dance 
with Moslem tiaditions, derive the whole Tuikish stock 
from Japhet, the son of Noah, or more accurately fioiu 
Turk, the son of the former (Yafiz-oglan), ancl pictcnd 
that he pitched his tents in tlie vicinity of Lake Issyk-kul 
(m Semnyetchensk) But, though Tuikish tubes did Ktlmo- 
wander so far to the west, ancl even farther, m i emote logical 
antiquity, it seems pretty ceitam that the ITiguiian tracli- alIuutltiS 
tion has preserved the memory of the tiue origin of the 
lace, that Turks and Mongols were originally diilbrcnt 
stems of a single people, and that these two members of the 
Ural-Altaic (qv) family were more closely related to each 
other than to any other member of tlio same family (Finno- 
I Ugnans, Samoyedes, Tungus-Manclius) The evidence for 
this rests, not on the ethnological system of Rashid ed-I)In, 
though it affords a secondaiy argument, but on the in- 
dubitable affinity of the Mongolian and Turkish languages 
and the similarity of the ethnological characters of the tv o 
laces Here, of course, we do not argue from the Osmanli, s, 
who have lost all their original race-cliai actors and have 
become il Caucasians ” of the best type, but rather, for in- 
stance, from tlie Kirghiz, who aie considered as the typical 
Tuiks of the piesent day, and are described by Ujfalvy as 
being midway between the Mongol and tlie Caucasian. 

We must now turn our attention to tlie wanderings of tlio 
Turks and their subsequent fate,— a rather difficult task, 

4 Hie results of a coinpausou of the skulls of wild and domesticated 
Tuikeys are given by Di Sliufeldt m Jo urn. of Cornu. Medicine and 
Smgeuj, July 1887. 

5 Constantine Porphyi ogemtns palls the Magyars Turks, even m 

contradistinction to the tiuly Turkish Putohouegs, 
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owing to tlie want ot accurate intoi illation Tlie Olily 
truly historical lecoids aie to be found m tlie Chinese 
chronicles aucl encyclopaedias, 1 wheie, however, the Tuikish 
proper names appear m such distoited foims as to be un- 
lecognizable , yet, till the 6th century of our eia, no other 
accounts ai e available. 

It is generally admitted that the fust Tuikish people 
mentioned by the Chinese aie the Hiong-nu, who, wander- 
ing to the west, occupied tlie countiy south of the Altai 
Mountains and expelled (about 177 jbc) the foimci 
occupants of those legions, the Yue-chi, 2 Kan-goi, and TJsun 
(U-ssun), — tubes of unknown nationality, but possibly 
also Tiuks 3 The Hiong-nu weie identified by Deguignes 
with the Huns, tins denomination being used m a political 
or collective sense, and including, besides the Huns proper, 
the Ephthahtcs oi White Huns, Avais, Bulgais, Magyais, 
Khazais, and Petclienegs, who aie styled by seveial scholars 
Huiinic or Scythian peoples, — ateim of no scientific value 
whatever, as the main body of these peoples consisted 
really of Mongol-Tuiks oi Emno-Uguans. As, however, 
separate ax tides have been devoted to most of these 
ethnical names, we abstain from fuithei details, as also 
from discussion of the question of the Turkish ongin of 
the Magyais and the Khazars, though that of the fotmei 
seems to us as impiobable as that of the lattei is ceitani 4 * 
Be this as it may, the Hiong-nu are, so to speak, proto- 
Tiuks, and tho lustoiy of the Tuiks pioper begins with 
tho Tu-ldu, the Chinese equivalent of the word Turk 
Oiigmally a division of the Hiong-nu, almost extupatecl 
by wais, but mu aculoualy saved fiom complete destruction, 
the Tu-km settled south of the Kin-Khan (Altai 2) Moun- 
tains, and were miners aud iron-smeltoia in tho service of 
tho Jueii-Juen 6 (“lea Tartaros Geou-gen ” of Deguignes) 
About 552 A D , however, they conqueied their foimer 
masters and founded a mighty empire under puncos who 
took the title of Hi khan In those Tu-kiu Deguignes re- 
cognized the Tuiks who entered into friendly relations with 
Byzantium, and to whom Justin II sent two ambassadors, 
— Zemarchus (568) and Valentinus (575), The narratives 
of these ambassadois are preserved m the fiagments of 
Menander Protector ; and (comparing the variations of tlie 
corrupt text with the record of Tabari) from him we learn 
that at the first date the reignmg prmce was Smjibulus 
(Arabic Sinjibu) 6 Prom the Greek and the Arabo-Peisian 
accounts it seems that Sinjibu put an end to the empire of 


1 Translated m the well-known works of Deguignes, Yisdelou, &c ; 
fm a Frencli tianslation by Stamsl Jnlien of the accounts of tlie 
Pien-i tien, l efemng to the Tu-lau, see /own Asiat, 1864, p 325 sc/ 

a Comp Burma, vol xviu lip 592-4, 600, 603 

3 Itadlofr, for lubtanee, thinks that the name U-ssun, ami peihaps 
remnants of the people denoted by it, survive m the present Umns, 
a division of tho Great Houle of tlie Kirghiz At the tune of 
Alexander the Great’s expeditions against the Soytluans beyond the 
Jttxavfcos, we imd in that region certain traces of tlie Turkish language 
m names of places aud poisons (cp vol xvm. p 582, note 4.) It 
is therefoie ceitam that long before the ago of the Hiong-nu Tuikish 
tribes had spread to the borders of the Jaxartes, and even along the 
northern coast of the Caspian to the nveis Ural and Volga But the 
ethnical denominations of antiquity — Scythians, Parthians, Massagetre, 
Sucre, &c. — do not convey to our mmcl clear ethnical distinctions, so 
that the true nationality of these peoples has been, much debated 
Neither are the pie-Semvtio cultiue of Babylonia and the supposed 
“Turanian" ongin of the Acoads facts of such chaiacter that from 
them we can nifer the presence of Turks in these regions m remote 
antiquity 

4 On the Petchonegs see below. 

B From their Chinese name it may he inferred that the Juen-Juen 
wore a Mongolian people, in which case the Avars, who aie supposed 
to have been a division of them, weie also Mongols. 

6 See Noldeke, Oeschichte der Parser unci Ardb&r, p 158. The first 

part of this name is without doubt the Turkish sun/tl, silngd, which 
means “lance," a Turkish proper name of the same kind as Kilij = 

“ swoifl,” which in its Persian form, Nr/ek, was afterwards borne by a 
prince of Transoxiana, often mentioned ni the accounts of the Arabic 
conquest. 
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I tlie Epbtlialites or Hartals m those legions. He shared 
tlie conqueied country with Ivhosiau I , tlie Oxus becoming 
the frontier between Iian and Turnn The niemoiy of the 
empue of Smjibu and of its political strength has been 
pieserved by the Aiabic authois Ibn Ivlioidadbeh and 
Mas'udi, who mfoiiii us that the Tuikish tube of the 
Kailuks, settled m the piovmces of Feighana and Shash 
(Tashkend), weie of old the mightiest of all the Tuiks, and 
that their sovereign, tlie khakan of kliakSns, was obeyed 
by all the neighbouring princes. To them they reckon tho 
mythical Afiasiab and the lnstoucal Shawa 7 It is un- 
certain at what epoch the empne of the Kailuks came to 
an end, but the Chinese asseit that about 650 they i educed 
the inhabitants of the 111 and Jaxaites temtory, though 
they weie unable to piotect them afteiwaids against the 
imoads of the Aiabs undei Kotaiba b Moslim (706-714) 

The latter defeated the aimies sent to their aid under 
Kmbogha Noyon, a sister’s son of the Chinese empeioi 8 
It is also doubtful if tlie so-called Afrasiab kings or Ilek- 
khans, who reigued m the 10th century at Kashgar and 
Balasaghun and conqueied (999) the dominions of the 
Samamds m Tiatisoxiana, belonged to the Karluks, as is 
supposed by Gngoneff and Lercli, or to the Uigurs, as 
otheis think 

The name Uiguis is very common dunng the Mongolian The 
penod, and Rashid ed-Din and otheis use it (by an ana- Uigu 
chronism) in speaking of remote antiquity, though it is 
wholly unknown to the Aiabic geogiaphers, and, as Vambery 
has shown, to the Uigurs themselves, — nay, even impossible 
in the old Turkish language, m which the form would be 
Ulkui The name Ugur, Ogui, or Ogor of Byzantine 
authois is really different, but Gngoneff has lecogmzed 
the name m the corrupt Arabic form of Tagazgaz, which 
must be lead Toguz- Ugur, Q the “Nine Ugius,” to dis- 
tinguish them from another division of the same tribe, 
the On-Ugur or “ Ten Ugurs ” In the time of Ibn KIioi- 
dildbeh and Mas'udi these Turks had gamed the supiemacy 
amongst their brethren, and had tlieir residence at Kushan, 
which has been identified with the Kiao- chang of the 
Chinese Accoidmg to their accounts, the Kiao- chang 
foim the southern division of the Hui-khe (Hoei-ke of 
Deguignes), and were settled before the Christian eia south 
and east of the Tian-Slian up to the Pamir plateau and 
the Kuen-Lun The Arabic authors make them adherents 
of Mamchaiism , but, as the original Turkish Shamanism 
has developed into a duahstic system, this statement may 
rest on a paitial misapprehension It seems, however, 
certain that Buddhism reached these Turks on its way 
towards China, for we know that this religion spread m 
the 2d century b c throughout the adjacent kingdom of 
Bactna, and was still flourishing when Hwen-T’sang visited 
(7th century) those regions. Thus we can understand why 
the old Ural-Altaic lehgion beais a Sanskrit name The 
northern division of the ITui-klie, which remained unknown 
to the Arabs, wandered from the Selenga region to the 
sources of the Yenisei, vanquished the Tu-km (745), and 
founded an empire from the Selenga to Lake Balkash, 
till they were overthrown (841 ) by the Ha-kas (identified 
with the Kirghiz). These northern Uigurs are called by 
the Chinese Kao-che, Chi-le, Di-li, and Te-le The history 
of the southern branch is unknown, for the chronological 
data of Rashid ed-Dlii and Abu-’l-Ghazi are contradictory 
and useless, though their statements that the pimee boio 
the title of Idi-kut and submitted to the Mongols have 
full historical weight. That the Uigurs rose during the 


7 Cp Mas'udi, ed. Pans, i 288 , Noldeke, ut stop , p. 269, n. I 

8 The title Noyou, if the present writer’s conjecture on the text of 
Talian, u 1195, is right, proves that Kurboglia was a Mongolian prince. 

9 Before this Beinaud had conjectured that the Tagazgaz weie the 
.same as the Uiguis, hut failed to correct tlie Aiahic corruption. 
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Mongolian epoch to a certain supremacy by higher culture 
ib attested by Eashld ed-Dln and Jowaini, who often men- 
tion Uigunan hooks 

Tlie The Petchenegs (Gr TLar^ivaKat, Har^ivaKiraL , Mag- 

Pet ch- yar Besetiyo , Lat Btssem) were of old, as Constantine 

eaegs Porphyrogenitus tells us, settled about the lower Ural and 
Volga, hut were driven thence (894-899) by the Ghuzz 
(Ouzoi) A part of them returned afterwards to their 
ancient abode, but the great majority wandered westward 
and settled on both sides of the Dnieper, driving the 
Hungarians before them to the Carpathians Here they 
annoyed the neighbouring peoples by their raids, and en- 
gaged readily m the Eussian expeditions against the Greek 
empire, till the policy of the Byzantine court incorporated 
laige numbers of them with its own armies, sometimes 
with fatal result, as was experienced by Romanus Diogenes, 
when these auxiliaries passed to the camp of his antagonist 
Alp Arslan. At the period of the first crusade the Christian 
armies met with them on their maich through Servia and 
Bulgaria , but the Petchenegs are not mentioned after the 
13th century The learning of Orientalists has discovered 
faint traces of the language once spoken by them m the 
Turkish dialect of the Bosnians 1 

The Comans or Cumam (Buss Poloivtze , Magyai Palocz and 

Comans. Kim) is a term chiefly used by Europeans for the Turkish 
tribes that occupied Moldavia and the adjacent regions of 
south Bussia The origin of the name is unceitam , but 
it seems to be Turkish, though it rarely occurs m Oriental 
records The most probable conjectuie legardmg the 
people denoted by it is that they were a mixture of Ghuzz 
and Petchenegs Oriental authors know much more of 
their neighbours to the east, the Kipchaks, a very common 
name of Turkish clans down to the present day Some- 
times both names are combined Rubruqms speaks of the 
Coman Ivipchaks Anna Comnena informs us that the 
Comans spoke the same dialect as the Petchenegs, a dialect 
well known to European scholars from the so-called Codex 
Cumanicus 2 On the ai rival of the Mongols m these 
regions, the Kipchaks suffered great haidships, and large 
numbers of them were sold as slaves throughout the 
Mohammedan world From them sprang the Bahnte 
Mameluke sultans of Egypt (1250-1380) The Comans 
sought lefuge amongst the Hungarians and became Chris- 
tians , hut then aruval, causing internal dissensions m 
Hungary, greatly favoured the advance of the Mongolian 
aims The remnants of the Comans, Kipchaks, and other 
Puikish tribes continued to dwell in southern Bussia under 
Mongolian rule (see Mongols), whilst otheis became merged 
with the Hungarians 

The The Gliuzz dwelt originally m the far East amongst the 

Ghuzz Toguz-Ugur, but migrated in the reign of the caliph Al- 
Mahdl (775-785) to Tiansoxiana, where they adhered to 
the cause of the famous Al-Mokanna c , not from religious 
piedilection, but to satisfy their love of war and plunder 
In the same manner they afteiwaids served every warlike 
punce m their neighbourhood, and entered like other 
Turks into the service of the caliphs The main body of 
the life-guard of the 'Abtusids consisted of Turks, and 
some individuals rose very soon to high commands En- 
ti listed with the admmistiation of distant provinces, they 
founded independent princely houses, such as those of the 
Tulunids and Ikhshids in Egypt (vol vu p 750) and the 
Ghaznavids (see Ghazni) In the meantime fresh bands 
of the Ghuzz poured from the east and the north into 
Turkestan, the legion becoming overstocked with a nomadic 
population Some of them sought and found an outlet to 
the west by occupying the temtory of the Petchenegs and 
joimng the Turkish population of southern Bussia , but 
1 Comp Blau, Bosnisch- Tui kische Spmchdenbnaler (Leipsic, 18681 
p d15 - Edited by Geza Kuun, Buda-Pesth, 1880-83 ’ 


the gieat majonty, seeing the mined state of the empne 
of the caliphs, crossed the Oxus and oven an the noitliem 
and eastern provinces of Peisia How these loose desul- 
toiy hands weie guided to subsequent victones, and 
moulded with the peoples amongst whom they settled into 
regular political bodies, has been already nanated undei 
Seljhks (qv) 

Meanwhile they underwent a great change m their out- Turk- 
ward appearance, habits, &c , as Bashld ed-Dln i elates, maus 
owing to the influence of the an and the water, and, we 
may add, to frequent intermarriage with the inhabitants 
of the countries invaded by them After some generations 
the change was great enough to strike their Iianian neigh- 
bours, who called them Turkmans (Turcomans), 3 a teim 
implying lesemblance to Turks It is theiefore quite 
natural that the modern Osmanlis should have become 
Caucasians, for, if Bashld ed-Dln m the 13th century 
noticed the difference between a Turkman and a genuine 
Turk, the six centuries which have elapsed since amjily 
suffice to have obliterated all original Ural-Altaic charac- 
teristics The old name Ghuzz, originally, as it seems, 
the Turkish Oghuz (an eponymous heio of whom Turkish 
chronicles tell many fables) was wholly superseded by the 
new name Tuikman and by other political names 

During the Seljukian period there arose m Transoxiana Empne 
the empire of the Kharizm shahs, founded by Mohammed of Klui- 
b Anushtegln, upon whom the government of Klianzm 1/111 
(Khiva), — which down to 995 had belonged to princes of 
Iiaman descent — was conferred (1097) by the Seljuk 
prince Barkiyarok His son Atsiz became independent 
(1138), but his empire seemed destined to early rum by 
the arnval of the Kara-Chitai, who defeated the Seljuk 
prince Smjar (1141) and became for a time supreme 
masters of Turkestan. Nevertheless the Khauzniiau 
dynasty held its place as a tubutaiy sovereignty, and 
developed great power under the pnnees Takasli and 
Mohammed his son The foimei defeated and killed 
(1194) the last Seljuk prince of Tialt, and the latter ex- 
tended his dominion from the Caspian to the Indus and 
from the Jaxartes to the coast of 'Oman His cunning 
antagonist, the 'Abbasid caliph An-Nfisir, invoked the aid 
of J englnz Khan, who scarcely required this invitation to 
attack Mohammed The sack of Bokhara was followed 
m the same year (1220) by that of the other pnncipal 
cities of Transoxiana and by the per sedition of tlie un- 
happy prmce, who died in a foigotton island of the Cas- 
pian His son Jelal-ed-Din was dnven towaids India, but 
by a change of fortune ascended once more the throne of 
his fathers, till the new Mongol klian, Ogdai, sent fresh 
aimies against him and forced him to seek refuge m the 
Kurdish Mountains, where he was murdered (1231). The 
fate of the Turks of Tiansoxiana was shared by tlieir 
brethren m Asia and Europe, and new Mongol-Turldsli 
empires arose, of which an outline lias been given under 
Mongols As the Mongol rule grew' weaker, there arose 
m Persia and on the frontiers of Asia Minor the Turkman 
dynasties of the Ak Koyun-lu, the Kara Koyun-lu, the 
Zu I-kadria, and the Ramazan Oglu, whose history is closely 
connected either with that of tlie lisc of the Ottoman 
power (see below) or with the history of Persia (see vol. 
xvm p 632 sq ) 

At tlie present day the Tuikisli people occupy a very extensive Model, 
aiea, tlie centre of wlncli lies m Klava, Bokhara, and Khokand, tubes 
and wiucli stretches from the lower Lena in Siberia to the Danube 
and, from the Crimea t o Kerman and India._ Politically they he- 
3 The term “Turkman" occuis m Arabic chronicles of the Soluiluan 
penod, and even in Mokaddasi, p. 274 Rashid ed-Dln theiefore 
exaggerates m stating that it only came into use in his lifetime But 
Yamberys statement that it was applied of old to the descendants of 
ugnuz is contradicted by the genuine Persian text of Rashid ed-Dln 
and the unanimous testimony oflustory. His objections against the 
popular etymology mentioned above are, however, not quite unfounded. 
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long to Russia, Tiukey, Pei sia, China, and Afghanistan In 1 eligion 
the great majouty aie Mohammedans, a lew tubes m Russia aie 
baptized Chnstians , and some otheis adheie to the ougmal Sha- 
manism, which has also influenced the leligious conceptions of the 
Clmstiaii and Mohammedan Tuiks The puncipal Tuikish peoples 
aie the following (I ) By a populai distinction the Tuiks of 
Tatars Sibena and Russia, with some colonies m Tuikey, aie styled Tatais 
(see Tartars), though the Yakuts of noithein Sibena aie not usu- 
ally included m this teim. The Yakuts, who aie peihaps a nnxtuie 
of Tuikish and Tungus tubes, deviating from the oulinaiy coiuse 
of Turkish wandenngs, aie settled about tlielowei Lena, and number 
piobably 200,000 (Rittig, 80,000 , Lansdell, 210, 000). 1 They aie 
Knglnz nominally Cln istians 7ll ) On the Knghiz (Ivai a -Kirghiz and 
Kazaks) and Kaia-Kalpaks see Kirghiz , but note that the Iup- 
cliaks, named tlieie as a sepaiate tube, leally foim a subdivision of 
the Kazak-Kiighiz, and are peihaps akin to the Kitai-Kipcliaks, 
Uzbegs who aie leclconed to the Uzbegs (III ) Uzbeg is a political, not 
an ethnological denomination, ongmating fiom Uzbeg Khan of the 
Golden Houle (1312-1340) It was used to distinguish the followeis 
of Slmibani Klian (16th century) fiom his antagonists, and became 
finally the name of the nilnig Tuiks m the khanates as opposed to 
the Saits, Tajiks, and such Tuiks as enteied those regions at a 
later date and aie known to be Kirghiz, Kaia-Kalpaks, oi Taiaujis 
The U/begs are tlieicfore a mixed laee of different Turkish tubes. 
According to Kostenko, 3 they number 201,972 m the Russian pio- 
vinces of Sir-Dana, Feigliana, IZeiafshan, and Amu-Daua, and 
Yambiuy conjoctiues that tlieie aie 1,000,000 nioie m Bokliaia, 

700.000 m Kluva, and 200,000 under Afghan supremacy, giving a 
total nuinboi of about 2,000,000 They are agiicultuusts or inhabit 

Eastern the cities , a few aie senu-nomads (IY ) The eastern Tuiks on the 
Tuiks. southern slopes of the Tian-Shan Mountains at ICashgai, Ust- 
tui’fau, Ak-su, Sairam, Kutclia, Yarkand, Kliotan, &c , are the rem- 
nants of the ancient Uigurs , and of the samo origin aie the Taianjis 
( = agriculturists), settled m the 111 valley and elsewhere The 
number of the latter is given as about 50,000 , that of the foinici 
may bo estimated fiom the statements of Foisyth 3 and Kuropatkm• 1 
at about 1,000,000 lor tlio whole distant, the groat majouty being 
Tiuk- Turks and the lest Mohammedan Chinese (Sungans) (Y ) The 

mans Turcomans (properly Turkmans) inhabit the steppe east of tho Cas- 

pian and south of tlio Oxus fiom Astiabad to tho Paropamisus 
The term is sometimes taken to include their bietliicn in. Peisia 
ami Asia Minor, who will be troated sopaiately Tho following .lie 
tlio principal tribes — (1) the Telia, udois and Imrailia, m tlionorth- 
wosteru part of tho U&t-Urt to the Gulf of Karnbogliaz ; (2) tho 
Yomuts, extending fiom Kluva acioss tho Ust-Uit to tho Caspian, 
and along tho sca-boaul to Porsia , (3) tho Golden, on Persian ter- 
ritory, between tho upper Gorgon and Atiek j (4) tho Tokkcs, tho 
most numerous tribe at tho prosont day, divided into tho Aklial 
Tekkes and tho Mcrv Tekkos, so named aftoi tho centres wlieic 
their greatest numbers are found ; (5) the Sakais, on tho loft bank 
of tlio Oxus, to tho east of Tcharjm, considered by Yambery as a 
division of the Tekkes , (6) the Sanks, at Pcnjdoli and Yul-utan 
on tho north-western slopes of the Paropamisus, (7) the Salois, 
ono of tho oldest Turkmau tribes, who suffcied greatly fiom the 
Tekkos, till they finally migiated (1857) to ZurabFid m Persia, and 
loft their former districts to the Tekkes and Sanks; (8) the Eisaris, 
on tho Oxus about Khoja Sahh , and (9) tho Ali-elis, about Andkhrn 
Their total number, inclusive of somo Tuikmans who do not belong 
to any of these tubes, and are scattered throughout the provinces 
of Syr-Dana, Amu-Daua, Zorafshan, and Astrakhan (about 16,000), 
is estimated by Yambery at about 1,000,000, and by Giodekoffat 

1.170.000 Tlio Turkmans are, with few exceptions, nomads, and 
wore formerly the terror of their neighbours, who fcaied them as 
tho “man-stealmg Tuiks” , but since Morv has been annexed to 
Russia (1884) they have been compelled to abandon their pmlatoiy 
habits 6 (YJ.) Tho Tiukisli nomads scattcicd throughout Persia 
are paitly the descendants of the Ghuzz tribes that invaded tho 
country at tho Soljuluan period ; otheis havo migiated thither m 

Iliyat. the following centimes. They are known by the name of Ilat oi 
Iliy at (meaning tribes or peoples) and consist of several tubes, 
having each its own chieftain, the IlkhanI, appointed by the shah 
An accurate list of tho names of these tribes does not exist ; but 
the most poweiful and most numerous are the following (1) Tho 
Kajars, who dwelt in Transcaucasia down to the time of Abbas the 
Great, by whom one division of them was compelled to settle at 
the south-east corner of the Caspian near Astiabad. To this division 
belongs the present dynasty of Persia, (2) The Afsbars or Aushars, 
a vovy numerous tube, m the province of Adorbaijan (Azei'byan) 
A division is also settled m the mountainous regions of the Anti- 
tauvus : its members are nominally subjects of the Ottoman empire 
but really independent (3 ) The Shekakis and Shah-sewen The 
l Op R. Petri, “Neueres liber clio Jakuten." in Peterm Mitth., 1887, vol. 
xxxiii p, 102 sq, 3 Turkestanslcii Krai, St Petersburg, 1880, p 838. 

3 Report of a Mission to Yarkand, 

«l Kashgwrla, tiansdated by W E Gowan, Calcutta, 1882 
s Op. N Petiusovilch, Tho Turcomans, translated by R, Micholl , O’Donovan, 
The Men Oasis, London, 1882 , and the journals of travellers in those legions, 
Vamb&'y, Schuyler, Lessai, &c 


latter is not a tubal, but a political name, meaning those who lo\e 
the shah, i o , paitisans oi the Saiawi dynasty (1499-1736) and the 
Slff'ite faith (4) The Kaia Koyun-lu, ueai the town of Klioi, the 
lemnants of the once poweiful tubo named above Besides these, 
many other names aie lecorded of tubes wandeung m tlie Trans- 
caucasian legions and in. the piovmces of Adaibaijan and Mazen- 
deran, but many of them aie very uncoitam All these Tuiks are Tn 
comprehended under tlie geneial denomination of Adaibaijam soi 
Tuiks, they aie nomads oi semi -nomads and speak a peculiai Pe 
Turkish dialect, the Tuik Azen oi AdaibaijFuii Tuikish Some 
specimens of it have been published by Chod/ko, Berge, Melgunoff, 
and Baibier de Meyuaul In tlie southern piovmces of Persia aie 
settled the (5) Kaslikais, (6) Abul-weidis, (7) Kaia-Gozlus, (8) 

Bahai -lu, and (9) Inan-lu To tlie fiist named aieieckoned by some 
the Khalaclies, 6 an old Tiukisli tube winch was alieady settled near 
Heiat befoie tlie Seljuluan peuod and lias given use to some Indian 
dynasties Yambery thinks that the total number of Iianian 
Tuiks may amount to about two millions, oi, if we add the Caucasian 
Tuiks undei Russian supiemacy, tluee millions 7 (YII) The Osn 
Osmanlis, under winch term aie comprehended all the Tuilush sub- li& 
jeets of the sultan of Tuikey, consist chiefly of th e following elemen ts 

(1) Turkmanian tribes and Turks of eveiy description, who pouied 
mto Asia Mmoi aftei tlie defeat of Romanus Diogenes (1071) , to 
these we may also leckon the Ottomans propel, though they did not 
enter tho countiy till aftei the downfall of the Khauzinian empne 
The Mongolian invasion drove tho obscure aneestois of this tlie 
most lllustuous Tuikish dynasty to Asia Minor, whence they 
giadually spiead to the province of Kliodawendikyar (Bithyma) 

(2) Tatais soatteieil amongst the lest of the population, hut foimmg 
a large colony in the Dobiudja. In pait they occupied their present 
settlements before tho conquest of Constantinople , but others have 
immigrated mto Asia Minor during the last two centuries fiom tho 
Cinnea and Caucasus, since the Russian conquests of those legions. 

They have fared veiy badly undei Tuikish lule, as is attested by 
Captain "Wilson That tribes of Tuikish ongm w'ere settled m 
Eutopo longbefote the use ot the Ottoman power is known fiom 
the Byzantine authors, who mention a colony of them (about 30,000) 
as oaily as the 10tli century m the Vardar valley m Macedonia 8 

(3) Tlie so-called Kizil-baslns or “Rod Heads,” a nickname of the 
ShTitio Tiulusli immigrants fiom Persia, who aie found chiefly m 
the plains from Kava-liissar along Tokat and Ama&ia to Angora 
During the wais with Porsia the Turkish sultans forced them to 
settle here They are agueultmisls and highly praised by several 
travellers for their honesty and Jabonous habits (4) Turkmenian 
tribes — Yuiuks and Gotehebes (voids meaning “nomads” anil 
chaiactenstic of their most distinctive quality), — who occupy tlio 
mountains m summer anil descend into the plains in win tei, though 
some aie settled m the plains of Cilicia near Tarsus and Adana, the 
rest being semi-nomads. Reclus estimates the total number of 
Turks m Euiopo at 1,500,000 and 35,000 Tatais. Foi Asia Mmoi 
statistics aie wanting , hut P do Tcluliatelief, tlio chief authority 
for matteis lelatmg to this peninsula, thinks that 6,000,000 is a fan 
estimate for the total population, including Gi celts, Armenians, 

Kuids, &c , but excluding the islands It appears theiofoie neces- 
sary to reduce the already moderate number of O&manlis given by 
Yamb4ry (10,000,000) to about 6,000,000 

Language. 

The Tuikish, oi, as some prefer to Say, the Turco-Tatar language, Dialect 
is a member of the Uial- Altaic family (see Ural-Altaic 1 ) ami cal van 
compiehends many dialects, which diflei considerably m tlieii ties 
vocabulary and m a loss degree also m tlieir grammar "Tho study 
of these dialects has made gieat advances during the 19th cen- 
tury Abel Remusat m 1820 knew only of four, viz , tlio Uigunan, 

Jagatai, Tatar, and Osmanli Beresme m 1848 distinguished nine- 
teen, grouped round three types, viz., (1) Jagatai dialects (Uigur, 

Coman, Jagatai, Uzbegian, Turkmani, Iiazaiu literary language) ; (2) 

Tatai dialects (Iuighizian, Bashkin, Hogai, Kunn, Karatchai, Kara- 
Kalpaki, Meslitchoryaki, and Sibenan) , (3) Turin dialects (Deihendi, 
Adaibaijam, Kiimmi, Anadoli, and Rutmli) Bohtlmgk (1851) added 
tlieYalcuti, and Shaw (1877) the Eastern Turki. Radloff (1882) 
subdivided the one Sibenan dialect of Beresme into more than a 
dozen different dialects On phonetic principles the last-named 
proposes the following classification, which seems, howevei, not 
quite satisfactory: (1) Oriental dialects (Altai, Baraha, Lebed, Tuba, 
Abakan, Kuarik, Soyon, Karagass dialects, and Uigur) , (2) Occi- 
dental (Kirgluzi, Iitish, Bashkn, and Yolga dialects, with numerous 
subdivisions); (5) Central- Asiatic (Taranji, Jagatai, &c) ; and (4) 
southern (Turkmani, Adaibaijam, Caucasian, Anadoli, Knmmi, and 
Osmanli) It would be prematuie to criticise this system till tho 
author publishes the second pait of Ins giammar, which will treat 
of the real etymological phenomena of tlie north Turkish dialects 

8 Cp. tlie Tahakat i-Nftsvrl, by Major Baveity, p 553 sq , where tlie name is 
incorrectly written Khali 

7 Cp Lady Shell, Ohmpses of Life and Manners m Persia (Loudon, 1850), and 
various articles by Yon Seullitz in the Rvsn&che Revue, Ac. 

8 Cp Loiean. “Ethnogiaphie dei Euiopaisclien Tiukei," ni Peterm Errnnz 
Heft i (ISfal), p 88 
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On the phonetical characteristics of each of these dialects ample 
mfoimation is given in Ins PhonetiL der noicllichcn Tin l Spy adieu 

These gieat dialectical vaneties aie easily accounted for by the 
want of a common Turkish literaiy language undei stood eveiy- 
w here The most developed and lehned Tmkish tongue, that of 
the Osmanlis, w Inch is veiy litli m liteiaiy monuments, has 
admitted too many Aiabie and Peisian words, giammatieal foims, 
and even vhole sentences, and has been too much spoiled by the 
precepts of Persian ihetonc, to pioduce a popular literature With 
the exception of some tales and novels, this liteiature has lemamed 
an exotic production, unintelligible even to the people who aie sup- 
posed to speak the same language (see Turkey, p 656 above) The 
Jagatai and Uzbegian dialects would have answered the purpose 
bettei, and piesent the best type of a (hypothetical) geneial 
Turkish language, of which the most prominent featmes may 
he heie given 

The Aiabie alphabet is m general use, though some tubes 
Russia make use of Russian and otlieis m Asia Mmoi of Aimenian 
and Gieek chaiacteis But the oldest Tuikish alphabet, the 
Uigurian, is a duect ti ansformation of the Synac, and has fouiteen 
chaiacteis When and by whom it was invented is unceitam , 
the Aiabie authoi of the Fihtist does not mention it, and the 
TJiguiun 1ISS which we possess date for the most part fiom the 
15th eentuiy It is commonly supposed to be the w oik of iNestoi mn 
missionaries, who may have pleached the Gospel amongst the Tuihs 
as early as the 6th oi 7 th eentuiy 1 In the age of Sinjibu the Tuiks 
seem to have used the Sogchan chaiacteis m then political mtei- 
couisewith Byzantium, but as a rule they remained llliteiate till 
their conversion to Islam As the Semitic languages aie ehaiac- 
tenzed by the tluee-radical system and the constancy of the con- 
sonants, all Uial- Altaic languages aie dominated by the law of vowel 
harmony and agglutination W e have thei efoi e m Tuikisli a double 
lange of vowels, commonly eight in nuinbei, of which a, i, o, u 
denote thehaid or guttural and a, i, o, u the soft or palatal rowels, 
the vowels m every sejiaiate woid being of the same lange The 
i only is m most dialects mdiffeient The laiv of agglutination is 
denved fiom the same pnneiple, but has regaid, not only to the 
vow els, hut also to the consonants ancl the syllables , it is an abuse 
of the teim if it is taken to mean thatm Tmkish no leal etymology 
exists, hut only an agglutination of themes and loots 

As legaids the etymology we obseive the absence of gendei, of 
a sepaiate foim foi the dual, and of the nominative m the nouns 
Theie are commonly five oblique eases — genitive, dative, accusa- 
tive, commoiative, and ablative — though Bolitlingkh.is shown that 
m the Yakut dialect, lvhich distinguishes ten cases, the genitive is 
wanting The adjective, unless used as substantive, is uninflected 
both as attribute and as piedicate , the compaiative is foimed by 
the suffix -mi (-? cl), and takes the compared noun m the ablative , 
the supeilative lias no specific form, though a peculiar intensive 
is formed by piefixing to the adjective (though m wntmg alway T s 
as tivo Avoids) a syllable beginning with the same consonant, anil 
ending in a labial ja oi m foi instance, lap l ay a, “intensely black” , 
lip lizil, “intensely led ” The decimal system lias pi evailed ovei 
an original septunal system The aiticle does not exist The 
lelative pionoun has been horiowed fiom the Peisian in many 
dialects , it is absent in the oiigmal Tmkish. The theme of the 
verb is seen m tlie impeiative, fiom which aie denved vanons 
paiticiples and gemnds, used either sepaiately oi combined with 
pionominal suffixes These combinations supply the foims of the 
simple tenses and moods, though difleient dialects use diffei ent foims 
of paiticiple and gerund for this purpose Compound tenses and 
moods aie expressed by means or auxiliary verbs The theme of 
the imperative may, by the addition of a simple consonant, vowel, 
oi syllable, be modified into a negative, passive, leflexive, recipiocal, 
impossible, causative, oi doubly causative foim, winch aie con- 
jugated m the same mannei as the oiigmal foim The causative 
foims again admit of a passive negative, &c , so that m fact the 
number of possible veibal foims derived fiom a single theme has 
been calculated by Shaw at 29,000 There aie no piepositions, only 
postpositions 

In syntax tlie older of the Avoids and clauses of a penod is 
almost the mveise of AA r liat seems natuial to us, tlie subject and 
its piedicate being placed at tlie end, Avhile all hypothetical, causal, 
pioinbitive, — in slioit all suboidmate — clauses come fiist In tlie 
simple style of llliteiate peasants, and in popular lomances and 
tales, this method presents no inconvenience as legaids easy undei- 
standmg, but m the aitificial, often excessively long penods of ail 
Osmanli stylist, it presents seiious difficulties to a European readei 
Bibliography —(a) Geneial Avoiks on the histmy and etlmogiaphy of tlie 
■pud® Deguignes, Histovre des JIuns, VamLeiy, Das Turkenvoll (Leipsic, 
18 s 5>, Ursprung der Magyaren (Leipsic, 1SS2), ancl seveial othci publications 
(Leipsio, 1884) , W Gngoueff, Zmlewjcdieme K Rim a 
Wostotscimiih KiUnsU Turkestan , Neumann, JDie Vclkcr des sudlichen Russland 
(Leipsic, 1847) We may arid the historians of the Mongols— D'Olisson, 
JioAimtJi, ancl others— the numeious journals of travellei s amongst Tin lush 
peoples, ancl aei'-eial articles m the Russische Mevue, Journal of the Royal Asuitu. 


1 For details about the spread of Chiistiamty amongst the Turks, 
see Yule, Cathay and the Way thither , l 90-100. 


Soe , Lc. A full hihliogiapliy of a\ oiks relating to Centi al Asm maj he found 
m V J Mejott, Recueil du Turkestan (&t Peteisbiug, 1S7S 84), and a useful ex- 
cerpt at the end ot vol n of Lansdcll’s Rubtsian Centi al Abia Otliei walks. 
liaAe already been cited m the com se of this article 

(b) For the study of Tuikish dialects tlie subjoined books may be used (1) 
Osmanli the giammars and dictionai les of Redliouse, Mallouf, Zenkei , Bailuei 
de Meynard, Xc (2) Uigur the Avoiks of Klaproth , Abel Remusat Uechei < lies 
SU7 les Langues Taitai es (Pans, 1820), and Yambery, TJigui isiha Spiathnionv- 
inente und das Kudatl.it Bilik. (Innsbruck, 1870) (3) Jagatai tlie dictionaiy ot 

Pavet de Courteille, and Vambeiy, Jagataische SpraUistudien (Leipsic, 18o7) (4)> 
JSastei n Turki Shaw’s grannnai and vocabulaiy {Join Ray As hoc ofBcnqal, 
1877) (5) Tatai dialects tlie grammars of Kasimbeg-Zenkei (Leipsic, 1818), 

Ilmm&ki (Kazan, 18b9), and Radloff (Leipsiu, 18S2), Dictionaiy of TiojanJi 
(Kazan, 1S83), the cluestomatlnes of Beiesme (Kazan, 1S57), Teientiell, and 
specially Radloff, Pi oben dei Volkditcratur del tuihiscl ai S/ n c S iSibnien s 
(at Peteisburg, 1S72) And (t>) Yakut i Bolitlmgk, Lie Sprache der Jakntcn (fet 
Peteisburg, 1851) (M T II) 

TURMERIC, the tubeious root of Curcuma long a , L , 
an herbaceous perennial plant belonging to the natuial 
order Zmgiberacess It is a native of southern Asia, being 
cultivated on a large scale both on the mainland and 
m the islands of the Indian Ocean Tuimenc has been 


used from a i emote peuod both as a condiment and as a 
dye stuff, and to a more limited extent as a medicine In 
Em ope it is employed chiefly as a dye, also as an mgie- 
dient m cuny powxlei and as a chemical test for alkalies 
The root is piepaied by cleaning it and drying it m an oven 
There are several varieties (Madias, Bengal, Gopalpiu, 
Java, China, and Cochin tuimenc), diffenng chiefly m si/e 
and colour and to a slight degiee m fiavoui Some of 
these consist exclusively of the ovate centi al tubois, tech- 
nically known as “ bulbs,” and others of the somewhat 
cylindrical lateial tubers, which aie distinguished m trade 
as “ fingers ” Both aie hard and tough, but break with a 
short re&mous or waxy fracture, which varies m tint from 
an orange brown to a deep reddish brown 

Tuimenc has a cliaiactenstic odoui and an aiomatic taste Tlie 
aroma it oives to a complex essential oil, wku.li consists pnnei- 
pally of an alcohol called turmciol (foimnla 0 ia TI 28 0), wlu.cli difleis 
fiom carvolm being unable to combine with liydiogcn sulphide , 
tlie otliei constituents of tlie oil have not been deteimmed The 
coloiu is due to cm cumin, C 14 H 14 0 4 , of vlncli the dmg contains 
about 0 3 per cent It possesses the piopeities of an acid, loiming 
ied-biOAvn salts with alkalies and being pi capitated fiom alkaline 
solutions by acids When puieitfonns yelloAV ciyst.il 8 having a 
xamlla ocloui and exhibiting a lino blue coloui m icllected light 
It is soluble m alcohol, m cliloiofoim, and in alkaline solutions, 
but only spanngly m lvater Papei tinged with a tincture of tur- 
menc exhibits on the addition of an alkali a leddi&h biOAAii tint, 
w Inch becomes violet on drying Tins peculiauty vias pointed out 
by Yogel in 1815, and since that date tuimenc has been utilized 
as a chemical test foi detecting alkalinity In India tlie ding in 
considered to possess cordial and stomachic piopcrtios a decoction 
made with milk and sweetened is used as a remedy for colds. 
Externally it is employed in skin diseases and m the foim of a 
cooling lotion for relieving the pain of conjunctivitis , the fumes 
of the burning tubeis directed into the nostuls loliovc congestion 
in cases of coiyza The cultivation of turmeric is earned on most 
successfully m light ncli soil m Avell-Avateied distucts The plant 
is easily propagated by offsets An acio yields about 2000 lb 
Turmeue is said to gioiv m laigo quantities on the slopes of lulls 
boidemig tlie plains of the Beni m Bolivia anil also m Panama 
Seveial species of Curcuma and of allied genera yield yelloAvisli 
aromatic roots In Sierra Leone a kind of tuimenc is obtained 
fiom a species of Qanna 

TURNER, Charles (1773-1857), an English engraver, 
was born at Woodstock m 1773. He entered the schools 
of the Royal Academy in 1795 ; and, engraving m stipple 
in the manner of Baitolozzi, ho was employed by Alderman 
Boydell His finest plates, however, arc m mezzotint, a 
method m which he engraved J. M. W Tuinei’s Wreck 
and twenty-four subjects of his Liber Studiorum, Reynolds’s 
Mailborough Family, and many of Raeburn’s best portraits, 
including those of Sn Walter Scott, Lord Nowton, Dr 
Hamilton, Profs Dugald Stewart and John Robison, and 
Dr Adam He also worked after Lawrence, Slieo, and 
Owen. He was an admirable engraver, large, broad, and 
masterly m touch , and ho reproduced with great fidelity 
the characteristics of the various painters "whose works he 
translated into black and white. In 1828 he was elected 
an associate engraver of the Royal Academy. He died in 
London on 1st August 1857. 
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TURNER, Joseph Halloed William (1775-1S51), 
one of the gieatest painters of the English school, was bom 
m London on 23d April 1775 His father, William Turner, 
a native of Devonshire, kept a barbel’s shop at 26 Maiden 
Lane, m the parish of St Paul’s, Covent Garden , he was 
“a elieeiful, talkative little man, with small blue eyes, 
a panot nose, projecting chin, and a fiesh complexion 
indicative of health ” Of the painter’s mother, Maiy 
Marshall oi Turner, little is known, she is said to have 
been a person of ungovernable temper and towards the end 
of her life became insane Apparently the home m which 
Turner spent lus childhood was not a happy one, and this 
may account for much that was unsociable and eccentric in 
Ins character. The earliest known drawing by Turner, a 
view of Margate Chuich, dates from his ninth year It 
was also about this time that he was sent to his first school 
at New Bicntfoid Of education, as the term is generally 
understood, he received hut little His fathei taught him 
to read, and this and a few months at New Brentford and 
afterwards at Margate wei c all tlie schooling he ever had , 
he never masteied his native tongue, nor was he able m aftei 
life to learn any foreign language Notwithstanding tins 
lack of scholarship, one of lus strongest characteristics was 
a taste for associating lus works with personages and places 
of legendary and historical interest, and ceitam stones of 
antiquity seem to have taken root in Ins mind very stiongly 
By the timo Turner had completed his thirteenth year his 
school days were ovei / and his choice of an artist’s career 
settled. In 1788-89 lie was receiving lessons fiom Palice, 
ec a iloial di awing master,” from T Malton, a perspective 
draughtsman, and fiom Hardwick, an architect Pie also 
attended Paul Sandby’s drawing school in St Martin’s 
Lane Part of his time was employed in making drawings 
at homo, which ho exhibited for sale m Ins father’s shop 
window, two or three shillings being tlie usual price He 
eolourod prints for ongi avers, washed in backgrounds for 
aichiteets, went out sketching with Girtm, and made draw- 
ings in the evenings for Dr Munro “ for half a crown and 
his supper.” When pitied m after life for the miscellaneous 
character of his early work, his leply was “Well* and what 
could be better practice 1 ?” In 1789 Turner became a 
student of the Royal Academy He also worked for a short 
time in the house of Sir Joshua Reynolds, with the idea, 
apparently, of becoming a portrait painter ; but, the death 
of Reynolds occurring shortly afterwards, this intention 
was abandoned. In 1790 Turnei’s name appears for the 
first time in the catalogue of the Royal Academy, the title 
of his solitary contribution being “View of the Arch- 
bishop’s Palace, Lambeth.” About 1792 he received a 
commission from Walker, the engraver, to make drawings 
for his Copper-Plate Magazine , and this topographical work 
took him to many interesting places. The natural vigour 
of Ins constitution enabled him to cover much of the ground 
on foot He could walk from 20 to 25 miles a day with 
case, his baggage at the end of a stick, making notes and 
memoranda as he went. He rose early, worked hard all 
day, wasted no time over his simple meals, and lus homely 
way of living made him easily contented with such rude 
accommodation as he chanced to find on the road. A year 
or two after he accepted a similar commission to make 
drawings for tho Pocket Magazine, and before his twentieth 
yoar ho had travelled over many parts of England and 
Wales. None of these magazine drawings are remarkable 
for originality of treatment or for artistic feeling. 

Up to this time Turner had worked in the back room 
above his father’s shop. His love of secretiveness and 
solitude had already begun to show itself An architect 
who often employed him to put in backgrounds to his 
drawings says, “he would never suffer me to see him 
draw, but concealed all that he did m his bed-room.” 


N E R 

On another occasion, a visitor entering unannounced, 
Turner instantly covered up lus drawings, and, in reply to 

the intimation, “ I’ve come to see the drawings fm 

the answer was, “You shan’t see ’em, and mmd that next 
time you come thiough the shop, and not up the hack 
way ” Probably the increase in the number of his engage- 
ments induced Turner about this time to set up a studio 
for himself m Hand Court, not far from his father’s shop, 
and there he continued to work till he was elected an 
associate of the Royal Academy (1799) 

Until 1792 Turner’s piactice had been almost exclusively 
confined to water colours, and his early works show how 
much he was indebted to some of his contemporanes 
There aie few of any note whose style he did not copy 
or adopt. His first exhibited oil picture appeared m the 
Academy m 1793 In 1794-95 Canterbury Cathedral, 
Malvern Abbey, Tmtern Abbey, Lincoln and Peterboiougli 
Cathedials, Shrewsbuiy, and King’s College Chapel, Cam- 
bridge, weie among tlie subjects exhibited, and during the 
next four years he contributed no less than thuty-nine 
works to the Academy In the catalogue of 1798 he first 
began to add poetic quotations to the titles of his pictuies , 
one of the very first of these — a passage fiom Milton’s 
Paradise Lost — is in, some respects curiously prophetic of 
one of the future characteristics of his art 
“ Ye mists and exhalations that now use 
Fiom lull oi steaming lake, duslcy oi grey 
Till the sun paints your fleecy shuts with gold, 

In honour ot the woild’s gieat autlioi use ” 

This and seveial other quotations m the following 
years show that Turner’s mind was now occupied with 
something more than the merely topogiaphical element of 
landscape, Milton’s Paradise Lost and Thomson’s Reasons 
being laid under frequent contribution for desciiptions of 
sunrise, sunset, twilight, or thunderstorm Turner’s first 
visit to Yorkshire took place in 1797. It seems to have 
biaced his powers and possibly helped to change the student 
into the painter Until then his woik had shown veiy 
little of the artist m the highei sense of the term . he 
was little more than a painstaking and tolerably accurate 
topographer, but even under these conditions he had begun 
to attract the notice of his brother aitists and of the critics 
England was, at the tune, at a low point both in liteiature 
and art. Among the artists De Loutheibourg and Morland 
were almost the only men of note left. Hogarth, Wilson, 
Gainsborough, and Reynolds had passed away. Beechey, 
Bourgeois, Garvey, Earington — names well-nigh forgotten 
now — were tlie Academicians who painted landscape The 
only formidable rivals Turner had to contend with were 
De Loutherbourg and Girtm, and after the death of the 
latter m 1802 he was left undisputed master of the field 

It is not therefore surprising that the exhibition of his 
works in 1798 was followed by bis election to the assoei- 
ateship of the Royal Academy. That he should have 
attained to tins position before completing his twenty- 
fourth year says much for the wisdom and discernment of 
that body, which further showed its recognition of his 
talent by electing him an Academician four years later 
Turner owed much to the Academy. Mr Ruskm says, “ It 
taught him nothing.” Possibly it had little to teach that 
he had not already been able to learn for himself , at all 
events it was quick to see his genius and to confer its 
honours, and Turner, naturally generous and grateful, 
never forgot this. He enjoyed the dignity of Academician 
for nearly half a century, and during nearly the whole of 
that period he took an active share m the direction of the 
Academy’s affairs. His speeches are described as “con- 
fused, tedious, obscure, and extremely difficult to follow ” ; 
but at council meetings he was ever anxious to allay anger 
and bitter controversy. His opinions on art were always 
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listened to -with, lespect , but on matteis of business it was 
often difficult to know wliat be meant His fuend 
Cbantrey used to say, “ He bas great thoughts, if only he 
could express them ” When appointed professor of per- 
spective to the Royal Academy m 1808, this painful lack 
of expression stood greatly in the way of his usefulness 
he was often at a loss for words to express his ideas, and 
when he had lecourse to his notes he found difficulty m 
reading them Mr Ruskm says, “ The zealous care with 
which Turner endeavouted to do his duty is proved by 
a senes of large drawings, exquisitely tinted, and often 
completely coloured, all by his own hand, of the most 
difficult perspective subjects, illustrating not only directions 
of line, but effects of light, with a care and completion 
which would put the work of any ordinary teacher to utter 
shame 55 In teaching he would, neither waste time nor 
spare it “ If a student would take a hint, Turner was 
delighted and would go on with him giving hint after 
hint ; if he could not follow, he left him. Explanations 
aie wasted time , a man who can see understands a touch , 
a man who cannot misunderstands an oration M With his 
election to the associateship of the Academy m 1799, 
Turner’s early struggles may he considered to have ended 
He had emancipated himself from hack work, had given 
up making topographical diamngs of castles and abbeys 
for the engravers — drawings in which mere local fidelity 
was the principal object — and had taken to composing as 
he diew Local facts had become of secondary importance 
compared with effects of light and colour He had reached 
manhood, and with it he abandoned topographical fidelity 
and began to paint his dreams, the visionary faculty — 
the true foundation of his art — asserting itself, nature 
being used to supply suggestions and materials 

His pictures of 1797-99 had shown that he was a painter 
of no oidiuary power, one having much of the poet m him, 
and able to give expression to the mystery, beauty, and 
inexhaustible fulness of nature His work at this penod 
is described by Mr Ruskm as “ stern m manner, reserved, 
quiet, grave m colour, forceful m hand ” 

Turner’s visit to Yorkshire m 1797 was followed a year 
or two later by a second, and it was on this occasion that 
he made the acquaintance, which afterwards ripened into 
a long and staunch friendship, of Fawkes of Farnley Hall 
From 1803 till 1820 Turner was a frequent visitor at 
Farnley The large number of his drawings still pieserved 
theie — English, Swiss, Geiman, and Italian, the studies 
of rooms, outhouses, porches, gateways, of birds shot 
while he was there, and of old places m the neighbour- 
hood — prove the frequency of his visits and his affection 
for the place and for its hospitable master A caricature, 
made by Fawkes, and “ thought by old friends to be very 
like,” shows Turner as <c a little Jewish -nosed man, in an 
ill- cut brown tail-coat, striped waistcoat, and enormous 
frilled shirt, with feet and hands notably small, sketching 
on a small piece of jiaper, held down almost level with his 
waist ” It is evident from all the accounts given that 
Turner’s personal appearance was not of a kind to com- 
mand much attention or respect This may have pamed 
his sensitive nature, and led him to seek refuge m the 
solitude of his painting room Had he been inclined he 
had abundant opportunity for social and friendly intercourse 
with his fellow-men, but he gradually came to live moie 
and more m a state of mental isolation, keeping himself to 
himself, entirely absorbed in his art “This man must 
be loved for his woiks, for his person is not stiikmg nor 
his conversation brilliant,” is the testimony of Dayes, the 
water-colour painter (and G-irtm’s master), m 1804. Turner 
could never make up his mind to visit Farnley again after 
his old friend’s death, and his voice would falter when he 
spoke of the shores of the Wliarfe 
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Turner visited Scotland m 1800, and in 1801 oi 1802 he 
made his first tour on the Continent. In the following 
year, of the seven pictuies he exhibited six were of foieign 
subjects, among them Bonneville, the Festival upon the 
Opening of the Mintage of Macon, and the well-known 
Calais Pier m the National Gallery The last-named 
picture, although heavily painted and somewhat opaque 
m colour, is magnificently composed and full of energy. 
A better idea of its masterly composition can be formed 
from Mr Seymour Haden’s vigoious etching than from 
the picture itself, which is now gieatly darkened by tune 

In 1802, the year in which Turner became a Royal 
Academician, he took his old father, who still earned oil 
the barber business m Maiden Lane, to live with him 
The powder tax, imposed m 1795, drove out wigs and 
spoiled the old man’s trade £C It is precisely,” says Mr 
Hamei ton, “when the painter wins the full honouis of the 
Academy — honours which give a lecognized and envied 
position in London society — that he takes his father home , 
a meaner nature would have tried to keep the old man at 
a safe distance ” Tumei’s relations with his father were 
of the most dutiful and filial kmd to the last 1 

In 1804 Turner made a second tour on the Continent, 
and in the following year painted the Shipwreck and 
Fishing Boats m a Squall (m the Ellesmere collection), 
seemingly m direct rivalry of Vandeivelde, m 1806 the 
Goddess of Discord m the Garden of the Hespeiides (m 
rivalry of Poussin), and m 1807 the Sun rising through 
Yapour (m rivalry of Claude) 2 The last two are notable 
works, especially the Sun In after years it was one of 
the works he left to the nation, on the special condition of 
its being hung beside the Claudes m the National Galleiy. 
In this same year (1807) Turner commenced Ins most 
serious rivalry. Possibly it arose out of a desne to break 
down Claude worship, the then prevailing fashion, and 
to show the public that there was a living aitist not un- 
worthy of taking lank beside lum That the Liber Studi- 
oiuvi was suggested by tlie Liber Vet it at is of Claude, and 
was intended as a duect challenge to that master, is be- 
yond doubt. There is, however, a certain dcgiee of un- 
fairness to Claude m the way m which the challenge was 
given Claude made diawmgs m brown of Ins pictures as 
they left the easel, not for publication, but mciely to servo 
as private metnoianda Turner’s Liber diawmgs had no 
such pm pose, but were intended as a direct appeal to tlio 
public to judge between the two aitists The first of tlio 
Liber drawings were made m the autumn of 1806, the 
others at intervals till about 1815. They arc of tlio same 
size as the plates and carefully finished m sepia. About 
fifty of them are now to be seen m the Turner looms of 
the National Gallery The issue of the Liber began in 
1807 and continued at n regular intervals till 1819, when 
it stopped at the fourteenth number Turner had resolved 
I to manage the publishing business himself, but in this ho 

1 Turner’s father died m 1830, ami the loss of “pooi old Dad,” as he 
used to call lum, left a terrible void Tie had lived m Ins son’s house 
for nearly thnty years, looking aftei tliefiugal affaus of his household, 
and making himself useful m various ways. It is said that he used to 
prepare and strain lus son’s canvases and varnish them when finished, 
winch may explain a saying of Turner’s that “las father used to 
begin and finish lus pictures for lum ” lie also attended to the 
galleiy m Queen Anne Street, shoved in visiters, and took care of the 
dinner, if he did not lumself cook it. Turner was never the same 
man after Ins father’s death, living a life of almost complete isolation. 

2 This spirit of nvaliy showed, itself early m lus career lie began 
by pitting himself against Ins contemporaries, and afterwards, when 
lus powerb weie more fully developed, against some of the old masters, 
notably Vandervelde and Claude Duung these years, while he kept 
up a constant nvaliy with aitists living and dead, he was continuing 
his umestmg and untiring study of natnro, and, while soenungly a 
mere follower of the undents, was accumulating that immense store of 
knowledge which m after years, when his true genius asserted itself, 
he was to use to such purpose. 
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■was not very successful He soon quauelled with. Ins 
engravei, F. C Lewis, on the giound that he had raised 
Jus chaiges from five guineas a plate to eight He then 
employed Charles Turner, who agieed to do fifty plates at 
the latter sum, but, after finishing twenty, he too wished 
to raise his price, and, as a matter of course, this led to 
another quarrel Reynolds, Dunkarton, Lupton, Say, 
Dawe, and other engravers were afterwards employed — 
Turner himself etching and mezzotinting some of the 
plates Each part of the Liber contained five plates, the 
subjects, divided into “ historical,” “pastoial,” “manne,” 
Arc , embracing the whole lange of landscape ait Seventy- 
one plates m all were published (including one as a gift of 
the aitist to his subscribers) • ten other plates — more or 
less completed — intended for the fifteenth and sixteenth 
numbers were never published, the work being stopped for 
want of encouragement Absence of method and business 
habits may account for this. Turner is said to have 
got up the numbers m his own house with the help of a 
female scivant The plates, which cost the subscubers 
only five shillings apiece, were so little esteemed that m 
the early quarter of the 19tli centuiy they were sometimes 
used foi lighting files So much Ms fashion, 01 public 
taste, changed since then that a fine proof of a single 
plate has sold for *6210 The merit of the plates is un- 
equal , some — for example, Solway Moss, Inverary Pier, 
Hmcl Head Hill, Ben Aithur, Rizpali, Junction of the 
Severn and Wye, and Peat Bog — are of great beauty, 
wlnl o a few are comparatively tame and uninteresting. 
Among the unpublished plates Stonehenge at Daybreak 
and Rhoop Washing, Windsor Castle take a high place 
The Liber shows strong traces of the influence of Cozens 
and Gn tin, and, as a matter of course, of Claude In most 
of the designs the predominant feeling is serious, in not a 
few, gloomy, oi oven tragic A good deal has been written 
about Turner’s intention, and tlie “lessons” of tho Liber 
Studiorum Probably Ins only intention in. the beginning 
was to show what he could do, to display Ins art, to rival 
Claude, perhaps to educate public taste, and at the same 
time make money If lessons were intended they might 
have been better conveyed by words. “ Silent always with 
a bitter silence, disdaining to toll Ins meaning,” — such is 
Mr Ruslan’s explanation, but surely Turner had little 
leason for either silence or contempt because the public 
failed to see m landscape art the means of teaching it great 
moral lessons The seventy plates of the Liber contain an 
almost complete epitome of Turner’s art. Already m this 
work are seen strong indications of one of his most lemark- 
ablo characteristics — a knowledge of the principles of struc- 
ture in natural objects : mountains and rocks are drawn, not 
with topographical accuracy, but with wliat appears like an 
intuitive feeling f oi geological formation j and trees have 
also tho same expression of life and growth in the drawing 
of stems and branches. This instinctive feeling in Turner 
for the principles of organic structure is treated of at con- 
siderable length in the fourth volume of Modem Painters, 
and Turner is there contrasted with Claude, Poussin, and 
some of the Dutch masters, greatly to their disadvantage. 

After 1797 Turner was little concerned with mere topo- 
graphical facts : his pictures might be like the places re- 
presented or not , much depended on the mental impression 
produced by tho scene. He pxefened to deal with the 
spirit, rather than with the local details of places. A curi- 
ous example of the reasonableness accompanying his exer- 
cise of the imaginative faculty is to be found m his crea- 
tions of creatures he had never soen, as, for oxample, the 
dragon 1 m the Garden of the Heaperides and the python 

•t “ The strange unity of vertebrated action and of a tiue bony con- 
tour, infinitely varied m every veitebra, with this glacial outline, 
togethei with tho adoption of the head of the Ganges crocodile, the 
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in the Apollo, exhibited m 1811. Both these monsteis 
aie imagined with such vividness and reality, and the 
sense of power and movement is so completely expressed, 
that the spectator never once thinks of them as otheiwise 
than representations of actual facts m natuial history It 
needs but a little comparison to discover how far Turnei 
surpassed all his contemporaries, as well as all who pre- 
ceded him, m these respects. The imaginative faculty he 
possessed was of the highest Older, and it was further 
aided by a memory of the most retentive and unerring 
kind A good illustration of this may be seen at Farnley 
Hall m a drawing of a Man-of-War taking m Stoies 
Some one, who had never seen a first-rate, expi essed a wish 
to know what it looked like. Turner took a blank sheet 
of paper one morning after bieakfast, outlined the ship, 
and finished the drawing m three horns, Fawkes sitting 
beside him from the fiist stroke to tlie last The size of 
this drawing is about 16 m by 11 in. Mi Ruskni thus 
describes it t- 

“The hull of a, fiist-iate occupies neaily one half of the pictuie 
to the right, her bows towaid the spectatoi, seen m sharp pei- 
spective hom stem to stem, with all hei poit- holes, guns, anchois, 
and lowei rigging elaboiately detailed, two othei ships of the line 
in the middle distance drawn with equal piecisiou, a noble Ineezy 
1 &ea, full of delicate di awing m its waves, a store ship beneath the 
hull of tlielaigei vessel and sevoial other boats, and a complicated 
cloudy slcy, all diavrci fiom memoiy, down to the smallest lopo, m 
a drawing-room oi a mansion in tlio middle of Yoikslme ” 

About the year 1811 Tuinai paid his first visit to 
Devonshue, the county to u Inch his family belonged, 
and a cuiious glimpse of his simple manner of life is given 
by Redding, who accompanied linn on some of Ills ex- 
cursions On one occasion they spent a night together 
in a small load-side mn, Turner having a gieat desire to 
see the country around at sunrise 

“Turner was content with bread and cheese and been, toleiably 
good, for dinner and suppei m one. In the little sanded room, wo 
conveised by the light of an attenuated candle and some aid from 
the moon until nearly midnight, when Turner laid his head upon 
the table and was soon fast asleep. Tlnee or four horns lest was 
thus obtained, and we vent out as soon as the sun was up to ex- 
ploie the surrounding neighbourhood It v as m that eaily morning 
Tumor made a sketch of the pictuie Glossing the Biook ” In 
another excursion to Boiough Island, “the morning was squally 
and tlie sea 1 oiled boisterously into the Sound Off Stakes Point 
it became stormy, om Dutch boat lode biavely ovei the funovs 
Two of the party were ill Turnei was all the while quiet, watch- 
ing the troubled scene Bolt Head, to seawaid, against which the 
waves broke with fury, seemed to absorb Ins entire notice, and ha 
scaicely spoke a syllable While the fish w ere getting ready Tuiuei 
mounted neaily to the highest point of the island rock, and seemed 
writing lather than drawing. The wind was almost too violent 
for oi tiier purpose." 

This and similar incidents show how careless of comfort 
Turner was, and how devoted to his art The tumult anil 
discomfort by which he was surrounded could not distract 
his powers of observation , and some thirty years later 
there is still evidence of the same kind. In the catalogue 
of the exhibition of 184-2 one of his pictures bears the 
following title, “ Snow-Storm • steam-boat off a harbour’s 
mouth making signals in shallow water, and going by the 
lead. The author was m that storm the night tlie ‘Ariel ’ 
left Harwich ” 

From 1813 till 1826, in addition to his Hailey Street 
residence. Turner had a country house at Twickenham 
He kept a boat on the river, also a pony and gig, m which 
he used to drive about the neighbouring country on sketch- 
ing expeditions The pony, for which Turner had a great 
love, appears m his well-known Frosty Morning m the 
FTational Gallery. He appears to have had a great affec- 

flsh-eater, to show bis sea descent (and this m the jenr 1806, when 
hardly a single fossil saurian skeleton existed within Turnei ’s reach), 
renders the whole conception one of the most curious exertions of tlie 
imaginative intellect with which I am acquainted m the arts " (Ruslan, 
Mod. Painters, vol v. p. 818). 
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tion for ammak, and one instance of Ins tenderness of | 
lieai t is given by one who often joined linn m the amuse- 
ment of fishing, of which Turner was very fond “ I was 
often with him when fishing at Pet worth, and also on the 
banks of the Thames His success as an angler was great, 
although with the worst tackle m the woild Every fish 
he caught he showed to me, and appealed to me to decide 
whether the size justified him to keep it for the table or 
to return it to the river , Xus hesitation was often almost 
touching, and he always gave the prisoner at the bar the 
benefit of the doubt ” 

In 1813 Turner commenced the senes of drawings, forty 
m numbei, for Cooke’s Southern Coast This work was 
not completed till 1826 The price he at fiist received 
for these diawmgs was <£7, 10s each, afterwards raised 
to £13, 2s 6d 

Crossing the Brook appealed in the Academy of 181o 
It may be regarded as a typical example of Turner’s art 
at this period, and marks the transition from his eailier 
style to that of his maturity It represents a piece of 
Devonshire scenery, a view on the river Tamar. On the 
left is a group of tall pine-trees, beautifully designed and 
drawn with great skill and knowledge of structure, in. the 
foreground a couple of children, with a dog carrying a 
bundle m its mouth across the biook, and beyond, a vast 
expanse of richly -wooded countiy, with glimpses of a 
winding liver, an old bridge, a mill, and other buildings, 
and, m the far distance, the sea Both in design and exe- 
cution this work is founded upon Claude Some critics 
consider it one of Turner’s greatest works , but this is 
open to question 1 It can hardly be called a work m full 
colour it is limited to greys and quiet greens for the 
earth and pale blues for the sky It is a sober but very 
admuable picture, full of diffused daylight, and m the 
painting of its distance better than any master who had 
preceded him. The fascination of the remote, afterwaids 
so distinctive an element m Turner’s pictures, shows itself 
here. Perhaps nothing tests the powers or tries the skill 
of the landscape-painter more seveiely than the lepiesenta- 
tiont of distant effects They come and go so rapidly, aie 
often m a high key of light and colour, and so full of 
mysteiy and delicacy, that anything approaching to real 
imitation is impossible Only the most retentive memory 
and the most sensitive and tender feeling will avail 
These qualities Turner possessed to a remarkable degree, 
and as his powers matuied tkeie was an ever-increasmg 
tendency in his art to desert the foreground, where things 
were definite and clear, m order to dream m the infinite 
suggestiveness and space of distances Dido Building 
Carthage also belongs to this period. It hangs beside the 
Claudes m the National Gallery It pertains to the old 
erroneous school of historical painting To wei mg masses 

of Claudesque architecture piled up on either side, poiticoes, 
vestibules, and stone pines, with the sun m a yellow sky, 
represent the Caithage of Turner’s imagination With 
all its faults it is still the finest work of the class he ever 
painted Carthage and its fate had a strange fascination 
for him It is said that lie legarded xt as a moral example 
to England m its agricultural decline, its increase of luxury, 
and its blindness to the insatiable ambition of a powerful 
rival He returned again to this theme m 1817, when he 
exhibited his Decline of the Carthaginian Empire Host- 
ages Leaving Caithage for Borne, — a picture which Mr 
Buskin describes as “ little more than an accumulation of 
academy student’s outlines coloured brown.” 

In 1818 Turner was m Scotland making drawings for 


1 Crossing tlie Brook was a great favourite 'with. Turner. It was 
painted for a patron, who, dissatisfied with it, left it on the painter’s 
hands The price asked (£500) seems to have been part of the objec- 

tion Turner subsequently refused an offer of £1600 for it 


the jPj ovincial Antiquities foi which Sir Walter Scott 
supplied the lettei press, and in 1819 he visited Italy foi 
the first time One of the 1 ©suits of this visit was a gieat 
change m his style, and from this time Ins works became 
remaikable foi their colour Hitherto he had painted m 
browns, greys, and blues, using red and yellow sparingly 
He had gradually been advancing fionx the sobei giey 
colouring of Vandervelde and Ruysdael to the mellow and 
richer tones of Claude His works now begin to show a 
heightened scale of colour, giadually increasing m richness 
and splendour and reaching its culminating point m such 
works as the Ulysses, Child© Harold’s Pilgrimage, the 
Golden Bough, and the Lighting Temeraire All these 
woiks belong to the middle jienod of Turner’s art (1829- 
39), when his poweis were entnely developed and entirely 
unabated Much of his most beautiful woik at this penoA 
is to be found in his water-colour diawmgs those exe- 
cuted for Whitaker’s History of RichmonchJm e (1819-21), 
foi Cooke’s Southern Coast (1814-26), for The Rivers of 
England (1824), for England and Wales (1829-38), Pro- 
vincial Antiquities (1826), Rogers’s Italy (1830), fecotts 
Worls (1834), and The Rivers of France (1833-35) aie m 
| many instances of the greatest beauty Of the Bichmond- 
shire drawings Mi Buskin says, “The foliage is uch and 
maivellous m composition, the lock and hill di awing in- 
superable, the skies exquisite m complex form.” 

But perhaps one of the greatest services Turner rendered 
to the art of England was the education of a whole school 
of engi avers TPs best qualities as a teacher came fiom 
the union of stiength and delicacy m Ins work , subtle 
and delicate tonality was almost a new element for the 
engraver to deal with, but with Tinner’s teaching and 
careful supervision his engravers by degrees masteied it 
moie or less successfully, and something like a new de- 
velopment of the art of engraving was the lesult No 
better proof can be found of tlie immense advance made 
than by comparing the woik of tlie landscape engravci & of 
the pre-Turnenan penod with tlie woik of Miller, Goodall, 
Willmoie, Cooke, Wallis, Lupton, C Turner, Brandard, 
Cousen, and others who woiked under his guidance The 
ait of steel engraving reached its highest development in 
England at this time Rogers’s Italy (1830) and lus Poems 
i (1834) contain perhaps the most beautiful and delicate 
of the many engravings executed after Turner’s drawings 
They are vignettes, 2 a form of art which Turnoi understood 
better than any artist ever did before, — perhaps, wo might, 
add, since The Alps at Daybreak, Columbus Dihcovoj mg 
Land, and JDatur Horn Qmeti may be given as examples 
! of the finest 

In 1828 Turnoi paid a second visit to Italy, this lime 
| of consideiable duration, on the way visiting Mines, 

! Avignon, Marseilles, Genoa, Spczzia, and Siena, and m tlie 
followmg year he exhibited the Ulysses Beading Polyphe- 
I mils, now m the National Gallery. It marks the beginning 
, of the central and best peuod of Tumei’s power This 
' work is so well known that description is hardly needed. 
The galley of Ulysses occupies the centre of the picture ; 
the oars are being thrust out and the sailors flocking up 
the masts to unfurl sail, while Ulysses waves the blazing 
olive tree in defiance of the giant, whose huge form is 
seen high on the cliffs above; and the shadowy horses of 
Phoebus are traced in the slanting rays of tlie rising sun. 
The impression this picture loaves is one of groat power 
and splendour. The painting throughout is magnificent, 
especially m the sky Leslie spea ks of it as (( a poem of 

2 f ‘ Of all the artists who evci lived T flunk it is Tinner who treated 
the vignette most exquisitely, and, if it were necessary to find some par- 
ticular reason for this, I should say that it may Imvo been beeftuso there 
was nothing harsh or rigid in lus genius, that forms and colours melted 
into each other tenderly m liis dream-world, and that his sense of 
gradation was the most delicate ever possessed by man ” (Hamerlon) 
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matchless splcudotii and beauty 55 Fiona tins period on- 
waid till about 1840 Turnei’s life was one of unceasing 
activity Nothing is more astonishing than his prodigious 
feitility, lie lose eaily, worked from morning till night, 
entirely absorbed in his ait, and gradually became more 
and more solitaiy and isolated Between 1829 and 1S39 
lie sent fifty-five pictures to the Royal Academy, painted 
many others on pnvate commission, made over foui 
hunched chawmgs for engraveis, besides thousands of 
studies and sketches from nature His mdustiy accounts 
for the immense quantity of work he left behind him 
Tlieie is not the slightest evidence to show that it arose from 
a desire to make money, winch he never caied for m com- 
panson with his art He has been accused, perhaps not 
without some cause, of avance and meanness in his busi- 
ness dealings, and many stones aie told to his disci edit 
But in private he often did generous things, although 
owing to Ins reserved disposition his virtues weie known 
only to a few His faults on the other hand — thanks to 
the malice, oi jealousy, of one or two individuals — were 
fieely talked about and, as a matter of couise, greatly ex- 
aggoiated “Keep it, and send your cluldieu to school 
and to chtu ch,” were the words with which he declined 
lepayment of a considerable loan to a poor diawmg-master’s 
widow On anotliei occasion, when intei rupted m his 
work, ho loughly clud and dismissed the applicant, a poor 
woman, but she had hardly left lus door befoie he followed 
lu?i and slipped a £5 note into her hand His tenants m 
Harley Street were m aneais for years, but lie would never 
allow his lawyer to clistiam ; and if fuither proof of his 
generosity weie needed his gieat scheme for bettenng the 
condition of tlio unfortunate m Ins own profession should 
sulfico. On one occasion he is known to have taken down 
a picture of liis own fiom the walls of the Academy to 
mako room foi that of an unknown artist 

The first of Turner’s Venetian pictures (Bridge of 
Highs, Ducal Palace and Custom House, Venice, Canaletti 
Painting) appeared in the Academy m 1833 Compared 
with the sober, prosaic work of Canaletti, Turner’s pictures 
of Venice appear like poetic dreams Splendour of colour 
and carelessness of form generally charactenze them 
Venice appeared to him “a city of rose and white, using 
out of an emerald sea against a sky of sapplme blue ” 
Many of these Venetian pictures belong to his later manner, 
and somo of them, the Sun of Venice Going to Sea (1843), 
Approach to Venice (1844), and Venice, Evening, Going to 
the Ball (1845), to lus latest, As Turner grow older his 
love of brilliant colour and light became more and moie 
a characteristic. In trying to obtain these qualities he 
gradually fell into an unsound method of work, treating 
oil as if it had been water-colour, using both indiscrimi- 
nately on the same canvas, utterly regardless of the result 
Many of his finest pictures are already m a ruined state, 
more wrecks of what they once were 

The Fighting TdmcSrane Tugged to her Last Berth to 
be Broken up (see vol xxi p 441, fig, 43) was exhibited in 
the Academy of 1839. By many it is considered one of 
his finest woiks Turner had all his life been half a sailor 
at heart : he loved the sea, and shipping, and sailors and 
their ways , many of his best pictures are sea pieces , and 
the old ships of Collingwood and Nelson were dear to him 
Hence the pathetic feeling he throws aiound the fighting 
Temhraire The old three-decker, looking ghostly and 
wan m the evening ligfit, is slowly towed along by a 
black, fiery little steam tug, — a contrast suggesting the 
passing away of the old order of things and the advent of 
the now; and behind the sun sets red m a thick bank 
of smoke or mist The Slave Ship, another important sea 
picturo, was exhibited m the following year, and in 1842 
Peace * Burial at Sea, commemorative of Wilkie. 
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Turner had now reached Ins sixty-seventh year, but no 
very marked traces of declining power are to be seen m 
his work Many of the water-colour drawings belonging 
to this period are of great beauty, and, although a yeai oi 
two later his other powers began to fail, lus faculty foi 
coloui remained unimpaired almost to the end He paid 
his last visit to the Continent m 1843, wandering about 
from one place to another, and avoiding his own countiy- 
men, an old and solitary man At Ins house in Queen 
Anne Street they weie often ignorant of his whereabouts 
for months, as he seldom took the trouble to wnte to any 
one Two years later (1845) his health gave "way and 
wrth it both mind and sight began to fail The woiks 
of his declining period exeicised the wit of the critics 
Turner felt these attacks keenly He w r as naturally Jund- 
heaited and acutely sensitive to censuie “A man may 
he weak m lus age,” he once remaikecl, “ but you should 
not tell him so ” 

After 1845 all the pictures shown by Turner belong to 
the period of decay, — meie ghosts and shadows of what 
once had been. In 1850 he exhibited foi tbe last time 
He had given up attending the meetings of the Academi- 
cians , none of his fi lends had seen him for months , and 
even his old housekeeper had no idea of lus wheieabouts 
Turner’s mmd had evidently given way for some time, and 
with that love of secrecy •which m later years had grown 
into a passion he had gone away to hide himself in a 
corner of London He had settled as a lodger m a small 
house m Chelsea, overlooking the nvei, kept by lus old 
Mai gate landlady, Mrs Booth To the children m the 
neighbourhood he was known as “Admiial Booth ” His 
slioit, sailor -like figure may account for the idea that he 
was an impoverished old naval officer. He had been ill 
for some weeks, and when lus Queen Anne Street house- 
keeper at last discovered lus hiding-place she found him 
sinking, and on the following clay, the 19th December T 851, 
he died He w T as buried in St Paul’s cathedral, m deference 
to a wish he had himself expiessed. 

He left the laige foi tunc ho had amassed (about £140,000) to 
found a chanty foi the “maintenance and suppoit of male decayed 
ai lists, being bom in England, ancl of English paients only, and 
of lawful issue ” His pictures he bequeathed to the nation, on con- 
dition that they were to be exhibited m rooms of their own, and 
that those rooms were to be called “Turner’s Galleiy ” The will 
and its codicils were so confused that aftei years of litigation, during 
which a laige part of the money was wasted m legal expenses, it 
was found impossible to decide what Tuuiei lenlly wanted. A 
compionnse was effected m winch the wishes of eveiybody, save 
those of tlie testatoi, weie consulted, Ins next-of-kin, whom he did 
not mean to get a single farthing, inheriting the bulk of lus pro- 
perty The nation got all the lectures and cliawmgs, and the Royal 
Academy £20,000 

It is unnecessary lieie to do moie than allude to the charges 
wlucli have been brought against Turner’s moral cliaractei Like 
most men of note he had lus enemies and detractors, and it is to 
beaegietted that so many of the stones they set m ciiculation 
should have been repeated by one of Ins biographers, who candidly 
admits having ‘ spaied none of lus faults,” and excuses lnmself for 
so doing by “ what he hopes ” is Ins “ undeviatmg love of truth ” 
The immense quantity of work accomplished by Turner dux mg Ins 
lifetime, work full of tho utmost delicacy and refinement, pioves 
the singularly fine condition of his neivous system, and is perhaps 
the best answer that can be given to the cliaige of being excessively 
addicted to sensual gratification In lus declining yeais he possibly 
had recouise to stimulants to help lus failing powers, but it by no 
means follows that he went habitually to excess m their use Ho 
nevei lost an opportunity of doing a kindness, and undei a rough 
and cold extenoi theie was more good and woitli hidden than the 
world imagined. “During tlie ten yeais I knew him,” says Mi 
Ruskm, “years m wluc.li he was snfleuug most fiom the evil- 
speakmg ox tlie woild, I nevei heard him say one depreciating 
woid of any living man or man’s work , I nevei saw him look an 
nnkmd or blameful look , I nevei knew him let pass, without 
sorrowful lemonstiance, oi endeavour at mitigation, a blame lul 
woid spoken by another. Of no man but Turner, whom I liavo 
ever known, could I say this ’’ Twt.cc during Ins eailiei days there 
are circumstances leading to the belief that lie had thoughts of 
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marriage, but on botli occasions it ended in disappointment, and 
Ins home aftei las father died was elieeiless and solitaiy, without 
solace 01 comfoit of any kind 

If Tuinei had died early las leputation as an aitist -would have 
been veiy diffeient torn what it ultimately became He would 
not have been recognized as a colounst, It was only aftei the year 
1S2Q that colour began to asseit itself stiougly m his work. He 
painted for many a yeai m greys and greens and browns, went 
■steadily thiough “ the subdued golden choid,” and painted yellow 
mists and suns using through vapotu , but as time went on that 
was no longei enough, and he tried to paint the sun in Ins strength 
and the full glories of sunshine The means at the painter’s dis- 
posal aie, however, limited, and Turner, m his effoits aftei brilliancy, 
began to indulge m reckless experiments in colour He could not 
cnduio e\ en the slightest restraints which technical limitations im- 
pose, but vent on trying to paint the unpamtable As a watei- 
colour paint ei Turner stands pre-eminent , he is uncpiestionahly 
the gi eat eat master m thatbianeh of ait that ever lived. If Ins 
woik is compared with that of Bairett, or Yailey, or Cozens, 01 
Sandby, or any of the eailier masters, so gieat isTuinei’s supeuoi- 
lty that the art in his hands seems to be lifted altogethei into a 
higher region 

In 1843 a champion, m the peison of Mi Ruskm, arose to defend 
Turner against the unjust and ignorant attacks of the piess, and 
what at first was intended as a “shoit pamphlet, lepiobatmg the 
manner and style of these critics,’’ grew into the five "volumes 
known as Model n Painters. The wider employs all his eloquence 
and Ins gieat cntical faculty to piove how immeasui ably supeuoi 
Turner was to all who had erei gone before, baldly restuetmg Ins 
supieraaey to landscape art, and placing lum among the “seven 
supieme colourists of the vvoild ” Two lives of Tuinei have been 
written, one by Mi Thornbury, the othei by Mr Haineiton The 
work of the latter deserves the highest commendation , it gives a 
cleai and consistent lmtoiy of the gieat aitist, and is chaiactenzcd 
by refined thought and critical insight An excellent little book by 
Mi W 0 Monkhousa should also be noticed (G RE) 

TURNHOUT, a town of Belgium, in the province of 
Antwerp"), 25 miles east-north- east from Antwerp and 6 
from the Dutch frontier, stands in the middle of a wide 
plain It is a prosperous manufacturing and commercial 
centre, the chief industries being the weaving of cottons 
and linens (especially ticking), lace-making, paper-making, 
brick-making, dyeing, bleaching , there is also an establish- 
ment for the rearing of leeches The population of the 
commune in 1876 was 15,743 

TURNING. See Lathe. 

TURNIP See Agriculture, vol. i pp 365-368, and 
Horticulture, vol. xu p 288. 

TURNIP-FLY, Turnip-Flea, or Earth Elea-Beetle, 
the name applied to seveial species of Haltica which infest 
turnip fields and do considerable damage to crops. The 
genus belongs to the family Chrr/somehdse, and includes 
about 100 species The turnip-fiy most usually met with, 
Haltica nemorum, is scarcely 2mm m length and of a 
shining black colour, with two oeh- 
reous yellow longitudinal bands run- 
ning along each wing-case; the bands 
are slightly sinuous and bend inwards 
at the hinder end. Of the eleven- 
jointed antennae the first three seg- 
ments are yellow and the remainder Turnip fly {Haltica. 
black The coxse are black, the rest ‘nemorum) 
of the legs having a yellowish hue. The coxoe and 
tibiae are stout and formed for leaping, especially m the 
posterior pair of legs The remaikable power of jumping 
has given rise to the name tmmp-flea. The females are 
slightly longer and decidedly stouter than the males 

Another species, H conannct, has a greenish yellow or 
brassy appeaiance, and the tibise of the two posterior legs 
are armed with a thorn -like hook. A third species, II 
consobnna , is of a dark blue colour above, whilst another 
species, H. obscurella , often very abundant, is of a lighter 
blue colour, and larger than those mentioned above 
The life hasten y of Haltica nemorum may be taken as an example 
of that of the genus The beetles begin- paining during Apnl, and 
continue all through the summer The female lays but few eggs, 
usually one a day. The eggs are deposited on tbe under suiface of 
a leaf, close undei one of the projecting veins ; they possess a pro- 
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tective coloiu mg The development witlun the egg lasts ten days, 
at the end of which a small laiva cieeps out, and at once eats its 
way through the lower epideimis of the leaf into the me&oplyyll and 
theie foims long winding buuows The laiva oi maggot is of a 
yellowish coloui and somewhat cylmducal m fonn It has thieo 
pans of legs anteuoily and a pan of pio-legs at its hindei end Tlie 
most anteuor and the most postenoi segment beau a black spot 
The mouth is piovided with a pan of mandibles, by means ot 
which the larva eats its way thiough the soft tissue oi the leaf 
This laival condition lasts about six days , the maggot then leaves 
the leaf and btuies itself some one oi two inches beneath the suiface 
of the eaitli , here it turns into a clnysalis From tins the full- 
grown. beetle emeiges aftei an interval of fourteen days, and it is m 
this stage of its life-lnstoiy that it pioves most destiuctive to the 
tuimp ciop Seveial htoods may be produced each season , tlie 
beetle lives thiough thewmtei shelteied undei fallen leaves, pieces 
of wood, clods of eaith, &e , until the waimtli of spung awakens it, 

| when it soon begins to lay eggs 

Since the chief damage to the ciop is due to the perfect beetle 
devounng tbe young leaves of the tiuurp plant, one of tlie most 
lmpoitant methods ot dealing witli tlie pest is to eiisuxe a strong 
and healthy glowth of the plant, by means oi manuung, wntenng, 
&e Another preventative is the lemoval of sneli weeds as the 
shepheid’s purse and chailock, winch liaiboui the insect m gieat 
numbeis, and the lemoval of any stubble m which it might pa&s 
the wmtei "When a ciop is badly attacked di essnigs of soot and 
gas -lime mixed with sulphur and lime, oi of soot oi lime alone, 
piove efficacions, but these must be applied whilst the dow is on 
the leaves or the “fly” will escape, 

TURNSTONE, tlie name long given 1 to a shore-bird, 
from its habit of turning ovei with its bill such stones as 
it can to seek its food m the small ciiibtaccans or othei 
animals lurking beneath them It is the Tt im/a interpret, 2 
of Linnaeus and Strepsilas interpret of most later writcis, 
and is remarkable as being peril axis the most cosmopolitan 
of bards, for, though properly belonging to the northern 
hemisphere, there is scarcely a sea- coast m the world 
on which it may not occur it has been obtained from 
Spitzbergen to the Strait of Magellan and from Romt 
i Barrow to the Cape of Good Hope and New Zealand — 
examples from the southern hemisphere being, howevei, 
almost invariably m a state of plumage that shows, if not 
I immaturity, yet an ineptitude foi lepioduction. It also, 
though much less commonly, lesorts to the margins of 
! inland rivets and lakes , hut it is very rarely seen except 
m the neighbourhood of water, and salt water for xu of ei encc 

Tbe Turnstone is about as big as an ordmaiy Snipe , but, com- 
pared with most of its allies of the groux> Limicola\ to which it be- 
longs, its foim is somewhat heavy, and its legs arc short Still it 
is busk m its movements, and its vai legated plumage makes it a 
leasing bird Seen in fiont, its white face, stuped with black, and 
load blaek goiget attiact attention as it sits, ollen motionless, on 
the locks , while m flight the white of the lower pai t of the back 
and white band across the wings aio no less conspicuous oven at a 
distance A neaiei view will levoal the rich chestnut of tlio mantle 
and uppei wmg-coveits, and the combination of coloui ft thus ex- 
hibited suggests the term “ toi toise-shell ” often applied to it — the 
quill-feathers being mostly of a daik brown and its lower parts puro 
white The deeper tints are, however, peculiar to the nuptial 
plumage, or aie only to bo faintly traced at other times, so that m 
wmtei the adults — and the young always — have a much plainer 
appeaiance, asliy-gicy and white being almost the only linos observ- 
able. Fiom the fact that Tui m tones may bo mot wi ill nt almost any 
season in vauous parts of the world, s and especially on islands as 
tlie Canaries, Azoies, and many of those m the British sons, it has 
been mfened that these birds may brood m such places In some 
oases this may pioyc to bo true, but in most evidence to that oiToct 
as wanting In America tlie breedmg-iangc of this species lias not 
been defined In Europe thoio is good reason to suppose that it 


1 The name seems to appeal fust m "Willughby’s Onnikologfa (p. 
231) m 1676 , but lie gave as an ahai that of Beit- Dottrel, under winch 
name a drawing, figmed by him (pi. £8), was scut to him by Sir 
Thomas Browne 

2 Liimams {Oil. och Golhltlnd&ka lime, p. 217), who first met with 

this bud on the island of Gothland, 1st July 1741, was under the mis- 
taken belief that it was there called Tolk ( = in terpres). But that name 
pz oporly belongs to tlie Redshank: from Lho cry of warning to 

otliez animals that it utters on the approach of danger. 

3 The authors of The Water Birds of Hnrth America (i. p. 123) m 
z e Terence to thvs fact inbc the ingenious question, ** Do birds, after they 
have become old, effete, or barren, prefer to stay m a warm climate 1 ’’ 
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includes Shetland , but it is on tlie north -western coast of tlie 
continent, horn Jutland to the extieme uoith of Noiuay, that the 
greatest munbei aie leaied Tlie nest, eontiaiy to the habits of 
most Limitolce, is geneially placed under a ledge of lock which 
sheltcis tlie bud fioin obsei ration, 1 and therein aie laid foui eggs, 
of a light olive-gieen, closely blotched with blown, and liaidly to 
be mistaken foi those of any othei bad A second species of Turn- 
stone is admitted by some autliois and denied by otlieis This is 
tlie 8. viclanotephalus of the Pacific coast of North Amenca, which 
is said to be on the aveiage laigei than 8 mte) pies, and it nevei 
exhibits any of tlie chestnut eolounug 

Though the genus St) epsilas seems to be rightly placed 
among the Characlruclse (cf Plover), it occupies a some- 
what abnoimal position among them, and m tlie form of 
its pointed beak and its variegated coloration has haidly 
any very near 1 elati ve. (a N ) 

TURPENTINE consists of the oleo-resms -which exude 
fiom certain tiees, especially fiom some conifers and from 
the terebinth, tree, Ihstacia Tei ebvn thus, L It was to the 
product of the latter, now known as Clnan turpentine, that 
tlie term was fiist applied The teiebmtk tiee (reppuv8os 
of Thcoplnastus) and its resin (fh)rivrj npfxCvQivr]) were 
well known and highly prized from the eailiest times j 
Tlie tiee is a native of the islands and shores of the Medi- 
tciianean, passing eastward into Central Asia, but the 
lesmous exudation found m commerce is collected m the 
island of >Scio Chian turpentine is a tenacious semi-fluid 
tianspaient body, yellow to dull brown m colour, with, an 
agieeahlo lesmous odour and little taste On exposure 
to tlie an it becomes diy, haul, and brittle. In their 
gcnoial characters, turpentines are soft solids 01 semi-fluid 
bodies, consisting of a mixture of one or moie resins with 
essential oils, which, although differing in physical pro- 
perties, have a composition corresponding to the formula 
C l0 H 1(i They also contain minute quantities of oxygenated 
oils. Fonneily they had considerable reputation m medi- 
cine, aud they still continue to be employed in p las tons 
and ointments , but their great use is m the aits, for -which 
they aro separated by distillation into losm or colophony 
(see Hosin', vol xx p 852) and oil or siurit of tuipentme 

Crude 01 common turpentine is the commercial name which 
embraces the oleo-resm yielded by scveial comfeious tices, both 
European and Amoucan The puncipal European product, some- 
times distinguished ns Bordeaux tuipentme, is obtained fiom the 
sea pine, Pmus manhma , m the Landes department of Fiance 
Guide turpentine is furthei yielded by the Scotch fir, P sylvcstiis, 
throughout northern Europe, and by the Corsican pine, P Laricio, 
in Aubtua and Corsica In the united States tlio turpentine- 
yioldmg pines aie the swamp jime, P. pedustms, aud the loblolly, 
P Ttedn, both inhabiting North and South Carolina, Georgia, anil 
Alabama Venice tuipentme is yielded by tlie laicli tiee, Lmive 
eunpirct, from which it is collected principally m Tyrol 8 'to as- 
lant tuipentme is obtained from the baik of the silver fir , but 
it is collected only in small quantities Less known, tvnpeutines 
aro obtained from tlio mountain puie, P Pumtho, tlie stone pine, 
P (Jambi a, tlie Aleppo pine, P halepensis, &e The so-called 
Canada balsam, from Abies balsamea (see Balsam, vol iu p 293), 
is also a tine tiupentiuo 

Oil of iwpcntwe as a commercial product is obtained fiom all 
or any of those oloo -resins, but on a large scale only from crude 
or common turpentine Tlio essential oil is rectified by ledistilla- 
tion with V ator and alkaline carbonates, and tlio watei which the 
oil causes ovei with it is removed by a further distillation ovei 
calcium chloride Oil of turpentine is a colourless liquid of oily 
consistence, with a strong characteristic odour and a hot disagiee- 
able taste Its boiling point ranges from 162° to 172° C at oidinary 
temperature , its sp gr is between 0 856 and 0 870 ; and m optical 
pi opovtios it rotates the piano of polarized light both to light and 
left m varying degrees according to its sources It is soluble m 
alcohol, ether, benzol, other essential oils, and the fixed oils, and 
itsel f is a solvent of reams and caoutch ouc On exposure to the an it 
dries to a solid resm, and when oxidized m the piesence of water 
gives olf pci oxide of hydrogen — a reaction utilized m the preparation 
of a disinfectant called “samtas ” Oil of turpentine is largely 
used in tlie preparation of varnishes, and as a medium by painters 
in tlioir “fiat" colouts. 

1 There is little external difference between tlie sexes, and the 
brightly-contrasted colouis of the lien-bird seem to require some kind 
of concealment. 


TURPIN, archbishop of Rheims and the supposititious 
authoi of Historia Kan oh Magm et Rotholandi , is piobably 
to be identified with Tilpm, who was archbishop of Hheims 
towards the end of the Sth century This Tilpm is alluded 
to by Hincmar (845-882), his third successor m the see. 
According to Flodoard (ob 969), Charles Martel drove 
Ragobert, bishop of Rheims, from his office, putting in 
his place a wainoi-cleik, Milo The same writer repre- 
sents Milo as discharging a mission among the Vascones oi 
Basques, the very people to whom authentic lnstoiy lias, 
ascribed the great Carohngian disaster at Bonces valles It 
is possible that we owe the warlike legends that have 
accumulated lound the name of Turpin to some confusion 
of his identity with that of lus martial jiredecessoi. 
Flodoard says that Tilpm was originally a monk of St 
Denis , and we know fiom Hincmar that, alter his appoint- 
ment to Rheims, he occupied himself iu secuung the re- 
storation of the metropolitan rights and landed property 
of his church, whose revenue and prestige had been im- 
paired under Milo’s rule He was, accoidmg to the latter 
authonty, elected m the days of Pippin, the son of Charles 
Mai tel, i e , between 752 and 768 He died, if we may 
trust the evidence of a diploma alluded to by Mabillon, m 
794 Hmcmai, who composed his epitaph, makes him 
bishop for forty years and more, from which it is evident 
that he was elected somewhere about 754 Flodoard, 
howevei, states that he died in the foity-seventh yeai of 
lus bishopnc Tilpm was present at the synod of Rome 
m 769 , and Pope Hadrian, at the request of Charlemagne, 
sent him a pallium and confirmed the lights of his church 
( Gcdha Christiana, ix 28-30) According to Flodoaicl, 
he substituted monks for canons m the monastery of St 
Remigius ; and 17th-century tradition ascribed to him 
an ancient pontificate, still extant m Harlot’s days (17th 
century). 

The above is a summaiy of all that authentic history anil tinst- 
worthy tiachtion teaoli about the antlioi to whom the common voice 
of tlio Middle Ages ascribed the Kistona Cciroh Magm. A short 
account of tlio w oik lias been given elsewhere (Roland, Legend 
of) But, populai as this pi oduction was during the Middle Ages, 
it was lather the ciystallization of earlier Roland legends than tlie 
source of later ones Potthast lias enumerated about hity codices 
without by any means, aeconling to M Gaston Pans, exhausting 
tlio list The lattei wratei has made Hie PJistoi m Kai oh the 
subject of a special study ( De Pseudo- Turpuio, Pans, 1S65), which 
may he lecommendod as a model of brilliant though cautious 
scliolaislup The gieat popularity of the pscudo-Tiu pm seems to 
date from the latter half of the 12tli century , and M Pans enumer- 
ates at least five Fiench translations belonging to the 13fch, ami 
one into Latm verse of about the same age Mr Waid ( Cat of 
Romances, 519) has recently expressed a doubt as to whether tho 
Turpin chiomcle was completed at Yienne 

TURQUOISE, a blue or bluish green mineral, valued, 
when, cut and polished, as an ornamental stone The 
finest variety occurs m Persia, whence it originally reached 
western Eui ope by way of Turkey, and thus came to be 
called by the "Venetians, who imported it, tarchesa, and 
by tlie French turquoise It is chemically a hydrated 
phosphate of aluminium, associated with a variable pro- 
portion of hydrated phosphate of copper, to which it owes 
much of its colour. The green tints of certain varieties 
appear to be due to admixtui e with salts of iron A fine 
blue Persian turquoise, analysed by Prof A H. Chuich, 
yielded — alumina 40 19, phosphorus pentoxide 32 86, water 
19 34, cupric oxide 5 27, ferrous oxide 2 21, and manganous, 
oxide 0 36 The most valued tint of the tuiquoise is a 
delicate blue, inclining slightly to green , in many speci- 
mens the green becomes more pronounced with age 
Although the turquoise is practically opaque, sections may 
be ground so thm as to admit of examination by trans- 
mitted light. Its microscopic structure was first studied 
I by Prof. Fischer of Freiburg (Baden), after wards by H 
I Bucking of Stiasburg, and recently by C'larko and Dillei. 
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Tliin sections are almost colourless. Between crossed j 
Nicols they show either a fibrous texture or a finely-granulai 
aggregate of doubly -refracting particles without definite 
crystalline outlines The mineral has never been found 
crystallized, but occurs as veins, nodules, stalactitic masses, 
and incrustations Lai ge pieces aie exceedingly rare The 
specific giavity of turquoise is about 2 75, and its hardness 
below 6 j it takes a fair polish and exhibits a feeble lustie 
It is usually cut en cabodion or with a low convex surface, 
and m the East is frequently engiaved with Persian and 
Aiabic inscriptions, generally passages from the Koran, — 
the incised characters being m many cases gilt. Such 
objects aie worn as amulets The turquoise has always 
been associated with curious superstitions, the most com- 
mon being the notion that it changes colour with variations 
m the state of its owner’s health, or even in sympathy 
with his affections 

Peisia is the chief centie of the tuiquoise tiade, where the same 
mines have been woiked foi at least eight centuries The finest 
stones aie found near Nishapui m Khoiasan (see Persia, vol xvm 
p 622) Tavernier, writing in the 17th. century, states that the 
best turquoise, resell etl foi the sole use of the shah, was obtained 
from the mine which he descnbes as the Victlle Rocha, while mfeuoi 
stones w ei e got fi om the Nouvelle JRoihe These tei ms still sui vive, 
all turquoise of fine coloui being said m trade to be fiom the M old 
lock,” and that which is pale, oi changes tint on exposure, is fiom 
the “ new i ock ’ ’ Accoi ding to a recent l epoit by Consul Benjamin 
at Teheran the best turquoise is found at Abu Biah, and all the 
Khoiasan mines are farmed by a few piomment officials, who pay 
to the shah au annual rent of about £6500 Dr Tietze has lately 
described specimens of the matiix of the mineral bi ought to Vienna 
from Persia by General Schindler These show that the turquoise 
occurs, not m clay-slate, as is often stated, but m a porpliyntic 
tiachyte oi tiachytic bieccia, and m loose fiagments m the neigh- 
bouring alluvium The mineral is also found m Kei man m 
southern Persia, but the stone is of pale colour, tending to fade, and 
the mines which yield it aie now nearly abandoned In 1849 Majoi 
C Macdonald found turquoise m Wady Maghara and Wady Sidieli, 
neat Sr.N'Ai (q v ), wlieie, according to MrH Bauerman, it lines the 
open joints of a feriugmous sandstoue, and is also embedded m 
small ochieous nodules m the lock itself The redder the rock tlie 
finer the coloui of the associated turquoise As the coloui is liable 
to fade, the Aiabian turquoise has not a good name among jewellers, 
and tlie woikmgs were abandoned by Macdonald in 1865 In 
Wady Maghara theie aie lelics of extensrve mining operations, pie- 
suinably for tuiqnoise, of so eaily a date that the rock was wiought 
by flint implements The early inhabitants of Mexico made much 
use of this mmeial for inlaying obsidian ornaments, and for mosaic 
work with lion-pyutes It was piobably one of the stones known 
•as chcilchihiutl In 1858 Piof W P Blake called attention 
to the occuirence of turquoise at Ceullos, about 22 miles south- 
west of Santa Be, m New Mexico, where mining opeLations foi this 
mmeial weie carried on tivo centimes ago The tuiqnoise vanes 
in coloui fiom sky-blue to apple- gieen, and is found as nodules and 
small veins m a felspatlnc lock of miciogiamtic texture, piobably 
of eiuptive ongm The mines of Ceullos are no longei ivoikeil 
A smnlai green mineral is found at Tuiqnoise Mountain in Cochise 
county and at Mineral Paik, Mohave county, Anvona It also 
occurs to a small extent m southern Nevada, wheie it is found as 
blue grains disseminated thiough a saiidstone In Euiope, the 
turquoise is found at Oelsmtz m Saxony and near Jordansmuhl m 
Silesia, oceuinng at the lattei locality m clay-slate Under the 
names of calicos and callcuna Pliny descubed a gieen mineral which, 
if not oui turquoise, seems to have been veiy closely lelated to it 
A hught gieen mineral, wrought into beads, and found Avith stone 
hatchets m ancient giaves at Men-ei Hioeck (Rock of tlie Fairy) in 
Brittany, was descubed in 1864 by M Damoui, who, seeking to 
identify it ivith Pliny’s calicos, levived this name Dana afteiwaids 
brought the woi d into haimony Avith our mmeralogical nomenclature 
by Aviitmg it callamite The mineral in. question is a hydrated 
phosphate of aluminium, appaiently identical with Breithaupt’s 
van&cite By many mineralogists the tiue toiquoise is called 
•calaite (see vol xvi p 405) 

Turquoise is commonly imitated by enamels, but of late some 
ingenious eounteifevts have been made with the same chemical 
composition as tlie uatuial stone To increase the deception, 
pieces of ochieous mattei aie mseited at the back of the aitificial 
turquoise, to imitate the natuial matiix. In oidei to distinguish 
between the genuine stone and its imitations, Pohl recommends that 
a splinter should he stiongly heated in a platinum capsule, when 
the true tuiquoise is leduced to a brownish black powdei or a finable 
mass with a decrepitating sound , the false turquoise does not de- 
crepitate, but either fuses to a glass or is reduced to a frit. 


Foi iecent mfotmation on the turquoise, see “ Das Voikommen dei TuikisC 
bei Xischapur in. Peisien,” by Di E Tietze, ni Vahantll cl U ffcojofir Jlot/f-an- 
stalt No 6, 1SS4, p 93, “Mikioskopi&clie Unteisucliung des Turk is, by 11 
Bucking, m Zeitsch f Krystallog , vol n , IS7S, p 163 , "Erne cinfaclie und 
siehere Untei sehei dungbAveise der ecliten Tuikise von cleieii N apli ahmnngeu, 
m N Jnhrb f Mmeralogie, 1878, p 3i»4 , “Tuiqon. from New Mexico by b 
W Clarke and J S Dillei, m Avici ic Join n Science, Sept l&Sfi, p 211 , _ Re- 
vision of Mineral Phosphates, No iv , Calaite," by A H Cluuoli, m Chun, 
Kctos, x p 290 , and note in Jonrn Soc A) ts, xv\ii , 18S4, p 10S4 

TURRETIN, or Tijrretini Tlnee theologians of tins 
name figure m the history of Genevan theology 

1 Benoit Turretin (1588-1631), the son of Francesco 
Turretim, a native of Lucca, Avho settled m Geneva m 
1579, was horn m that town on 9th November 1588 He 
was oi darned a pastor in Geneva m 1612, and became 
professor of theology m 1618 In 1620 he lepiesented 
the Genevan Chuich at the national synod of Alais, when 
the decrees of the synod of Doit were introduced into 
France, and m 1621 he was sent on a successful mission 
to the states geneial of Holland, and to tlie authorities 
of the Hanseatic towns, with leference to the defence of 
Geneva against the threatened attacks of the duke ot 
Savoy He published m 1618-20 a defence of the Genevan 
tianslation of the Bible. Benoit Turretm died at Geneva 
on 4th March 1631 

2 Francois Turretin (1623-87), son of tlie piecedmg, 
was bom at Geneva on 17th Octobei 1623 Aftei study- 
ing theology in Geneva, Holland, and France, he became 
a pastor m Geneva m 1647 , after a brief pastoiate at 
Leyden, he again leturned to Geneva as professor of 
theology in 1653 He was one of the most influential 
supporters of the Foi mulct. Consensus Helvetica, drawn up 
chiefly by Heidegger, m 1675, and of the particular typo 
of Calvmistic theology which that symbol embodied His 
Institutxo Theologies Flencticse (3 vols. 4to, Geneva, 1680-83) 
lias passed through frequent editions, the last reprint 
having been made m Edinburgh in 1847 F Tiuretm 
died at Geneva on 28th September 1687 He was also 
the author of volumes entitled Z>e Satisfactions Chiisti 
JDisputationes (Geneva, 1666) and Fe Necessana Secesswne 
Nosh a ab Eulesia Romano, (Geneva, 1687) 

3 Jean Alphonse Turretin (1671-1737), son of the 
piecedmg, was born at Geneva on 13th August 1671 
He was educated at Geneva and in Holland, and aftei 
travelling m England and m France was leceived into 
the “Venerable Compagme des Pastern s 11 of Genova m 
1693 In 1697 he became professor of clnncli lnstoiy 
Dui mg the next foity yeais of his life ho enjoyed gieat 
influence m Geneva as the advocate of a moie libeial 
theology than had pi evailed undei the piecedmg genera- 
tion, and it was laigely through Ins mati union! ahty that 
the use of the Formula Consensus Helvetica as a symbol 
was discontinued m 1725 He also wrote and laboured 


for the promotion of union betiveen tlie "Reformed and 
Lutheran Churches, his most important work m this con- 
nexion being Nubes Testium pio J foderuto et Panjfco de 
Rebus Theologicis Judicio , et Instituenda intet Ft otesiiuiles 
Concordia (Geneva, 1719). Besides this ho wi oto Coyita- 
tiones et Dissertationes Theoloyicea. , on tho principles of 
natural and revealed religion (Geneva, 1737), and com- 
mentaries on Thessalomans and Romans weio published 
posthumously. He died at Genova on 1st May 1737 

TURTLE. See Tortoise 

TUSCANY (Hal Toscana ), one of tho .sixteen compaiti- 
menti of the kingdom of Italy, contains eight piovmces — 
Arezzo, Florence, Grosseto, Leghorn, Lucca, Massa-Cairaia, 
Pisa, and Siena — and has an area of 9287 square miles, 
with a population of 2,208,869 in 1881, In 1859, im- 
mediately before it united with tho kingdom of Sardinia, 
the grand-duchy of Tuscany, exclusive of Massa-Carrara, 
which then belonged to Modena, but including tho islands 
of Gorgona, Elba, Pianosa, Formica, Montecristo, Giglio, 
and Gianutra, as well as the duchy of Lucca (united to it 
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in IS 47), lxad an area of 8625 square miles and a popula- 
tion of 1,806,940 See Italy, vol xm pp 489-490 

EixiuitiA {q v ) was finally annexed to Rome in. 351 s c (see 
Ruins), and constituted the .seventh of the eleven legions into 
which Italy was, ioi administrative -[imposes, divided by Augustus 
Undei Constantine it was united into one province with TJmbiia, 
an auangement winch subsisted until at least 400, as the Notitia 
speaks ol a “ cousulans Tuscise et Uinbiise ” In Ammianus Mai- 
cellinus tlieie is implied a distinction between “Tuscia submhicana” 
and “Tuscia auuonana,” the lattei being that poition which lies 
to the am 111 of the Amo Aftei the fall of the Western enipue 
Tuscia, with othei piovincos of Italy, came successively uudei the 
sway of Heudians, Ostiogoths, and. Gieclc and Lombard dukes 
Undei the last-named, “ Tuscia Langohaidoium,” compn&mg the 
distnets of Yiteibo, Cometo, and Bolsena, was distinguished fiom 
‘ Tuscia Regni,” which lay moie to the noxth Undei Chailemagne 
the name o£ Tuscia or Toscana became lestncted to the lattei only 
One ol the eailiest ol the Fiankisli marquises was Boniface, eitliei 
lust oi second of that name, who about 828 fought with success 
against the Saiacens m Afnca Adalbeit I , who succeeded him, 
in 878 espoused the cause ol Cavloman as against lus hi otliei Louis 
III of Fiance, and sulfeied excommunication and lmpiisonment 
m consequence Adalbeit II (the Rich), who inarned the ambitious 
Beitha, daughter of Lothau, lung of Louame, took apiommentpait 
m the politics of lus day A subsequent maiquis, Hugo (the G-ieat), 
became also duke of Spoleto m 989 The male hue of mai quises 
ended with Boniface II (oi III ), who was murdeied m 1052 IIis 
widow, Beatnce, m 1055 maiued Godliey, duke of Louame, and 
governed tlio country till liei death m 1076, when slie was succeeded 
by Mvhlda (q v ), lioi only child by her Inst husband Matilda 
died in 1111 without issue, bequeathing all liei extensive possessions 
to the chinch The consequent stiugglo between the popes, who 
claimed the mliontaiice, and the emperors, who maintained that the 
countess had no right to dispose ol nnpciial fiefs, enabled the piin- 
cipal oiLies ol Tuscany giadually to assoit thou independence anti 
govern themselves uiutoi consuls and oldcis of their own selection 
The most impoitaiitof these Tuscan lepublica oi self -governed com- 
munes wore Flmonoo, Fisa, Siena, Aiozzo, Pistoia, and Lucca 
So mu account of tlio manner in which they weie all giadually 
ahsoihed by Floiencc mil bo found under Flohisnce and Medici. 
The title of grand-duke of Tuscany was oonfoued on Cosmo do’ 
Medici by Pius V m 1 567, and tlio empoioi (Maximilian II ), after 
withlio) cling lus consent lor some years, ultimately confirmed it 
Lo Cosmo’s successor m 1576 In 1735, in view of tlio eliildlcs&ncss 
of Giovim Gnstono, the last of tlio Media, the succession of Fianois, 
duke of Louaine, af Lei wards ompcior Francis I., was airauged for 
by treaty. In 3 705 ho was succeeded as grand-duke by Ins second 
sou Leopold (hoe Leopold II), who, on becoming emperor m 1790, 
handed Tuscany ovei to Ins second son Fouliuand, thud giand-duko 
of the name. The duchy w'aa occupied by the French m 1799, ceded 
to Louis, pi moo of Paima, by the convention of Madrid in 1801, and 
annexed to the Fiencli empire m 1808 Ferdinand, however, was 
reinstated m 1814, and on Ins death in 1824 was succeeded by Ins 
.sou Leopold, second giaud-duke of the name, who was deposed by 
the constituent assembly on 16tli August 1860. See Italy 

TUSCULUM, an ancient Latin city, situated in a com- 
manding position on one of the eastern ndgos of the Alban 
Hills, neat tlie site of tlio modern Frascati (q v ) It lias 
a very beautiful and exteusivo view of the Campagna, 
witli Borne lying fifteen miles 1 * * distant to the north-west, 
on the west tlio sea near Ostia, and the long range of the 
Sabine Hills on the uoith-east According to tiadition, 
the city was founded by Telegonus, the son of Ulysses and 
Oil co, lienco Horace ( Epod , i. 30) speaks of it as “Cixesea 
niuenia” and Ovid (Fast, ni 91) as “Telegoni rnoenia 33 
(see also Prop., ui 30, 4, and Sil. Ital , xu 535). The 
legendary descent of one of the chief Tusculan families, 
the gens Mamilia, from Ulysses through Telegonus is com- 
memorated on some denarii struck by the Mamilian gens 
m the later years of the Boman republic , these have on 
tlio rovoiso a figure of Ulysses recognized by his dog Argo 
When Tarquimus Supcrbus was expelled from Borne lus 
cause was espoused by the chief of Tuseulum, Octavius 
Mamihus, who took a leading part m the formation of the 
Latin League, coinposod of the thirty principal cities of 
Latiura, handed together against Borne. Mamihus com- 
manded the Latin army at the battle of Lake Begillus, a 

1 Dionysius (x. 20) states that Tuseulum was ouly 100 stadia (about 

124 miles) from Rome , hut the lifteenth milestone on the "Via Latum 

was close to the walls of Tuseulum. 
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piece of water which then lay immediately below the Colies 
Tusculam, but is now diied up At tins battle (497 no) 
Mamihus was killed, and the piedomxnance of Borne among 
the Latin cities was practically established Fiom that 
tune Tuseulum became an ally of Borne, and on that account 
fiequently incurred the hostility of the other Latin cities 
In 378 b a , after an expiession of complete submission to 
Borne, the people of Tuseulum received the Boman fian- 
chise, and thencef 01 th the city continued to hold the lank 
of a mumevptum Several of the chief Boman families weio 
of Tusculan origin, e g , the gentes Mamilia, Fulvia, Fonteia, 
Juventia, and Porcia ; to the last-named the celebrated 
Catos belonged Duung the impenal period little is re- 
corded about Tuseulum ; but soon after the transference 
of the seat of empne to Constantinople it became a very 
important stronghold, and foi some centuries its counts 
occupied a leading position in Borne and were specially 
influential in the selection of the popes. Duung the 12th 
centuiy there were constant struggles between Borne and 
Tuseulum, and towards the close of the century the 
Bomans, supported by the German empeior, gamed the 
upper hand, and the walls of Tuseulum, together wdh the 
greater part of the city, were destroyed. 

Extensive remains still exist of the massive walls, which &ur- 
loundedtlie city, and of its aix — a separate citadel — which stood on 
an abiupt lock, appioaclied only on one side, that to wauls the city, 
with which it was connected by long walls The walls are built of 
laigo blocks of the native “lapis Alhanus ” 01 pepeiuio, some of 
them as much as 5 feet long by 3 feet thick They piobably belong 
to the eaily republican x>eiiod , lestoiations in concrete laced with 
“opus loticulatum ” of tlie l&L centuiy 1 ? 0 can be traced in many 
plaees 

Duung the lattei years of tlio lepulilic and undei the empne 
Tuseulum was a lavounte site foi the countiy villas ot wealthy 
Romans That of Lucullus was very laige and magnificent , othei 
handsome houses weie built there by Julius Caesar, L Classes, 
Q Metellus, Marcus Biutus, and others A palace w r us erected 
by Tiberius near Tuseulum on the W'ay to Rome, close to the Via 
Latina 

Tlie most interesting associations of the city are those eo unacted 
with Ciceio, whose favourite lesidence and letieat foi study and 
literary woilc w r as at Tuseulum It was here that he composed lus 
celebrated Tusculan Disputations and other philosophical works 
Much has been wiitten on the position of lus villa, but Us true site 
still remains doubtful Its giounds aie known to have adjoined 
tlie more splendid villas of Lucullus and the consul Gahimus (see 
Cic , De Fm , m 2, and Fi 0 Dom , 24) The most probable site is 
that now maiked by the Villa Rufinella to the west of Tuseulum, 
where the lull is divided into two ridges. The scholiast on Hoince, 
Epod , 1 30, states that Ciceio’ s villa was “ad lateia supeiioni,” 
the plural probably being used 111 allusion to the double mlge 
The otliei theory, which places tlio site at Grotta Ferrata, some 
distance fartliei to the west, has little evidence to support it 
Although Ciceio (Pro Best 10 , 43) speaks of his own house as being 
insignificant m size compared to that of Ins neighbour Gabnuus, 
yot we gather from othei notices m vanous parts of lus woiks 
that it was a building of no mean size and pietension It compiised 
two gymnasia {Div, 1 . 5), with covered pm ticus for exeiciso 
and philosophical discussion ( Tusc Disp , 11 3) One of these, 
which stood on higher ground, was called “the Lyceum,” and 
contained a libiaiy (Div ,11 3) , the otliei, on a lower site, shaded 
by rows of tiees, was called “the Academy,” The mam building 
contained a coveied porticus or cloister, with apsidal recesses 
{cxedim) containing seats (see Ad Fam , vn 23) It also had 
bath-iooms {Ad Earn,, xiv 20), and contained a number of woiks 
of art, both pictures and statues in bronze and marble (Ep ad 
Att ,1 1, 8, 9, 10) The central atrium appears to have been small, 
as Cicero speaks of it as an. atiiolum {Ad Quint F) 111 1). The 
cost of this and the othei house which he built at Pompeii led 
to his being burdened with debt {Ep. ad Att , 11 1) Nothing 
now exists which can be asserted to be part of Ciceio’s villa with 
any degree of certainty. The so-called “ scuola di Cicerone,” near 
the line of the ancient wall of Tuseulum, is the substiuctui e 
of some building foi mod m the usual Roman way by a senes of 
vaulted chambeis, and is clearly latei in. date than the time ol 
Cicero Other remains of houses exist 111 and neai the city, hut 
nothing is known as to then ln&toiy or ownership 

Riuns of two theatres still exist One of them, which is not 
earlier than the beginning of the 1st centuiy, between the city and 
tlioarx, is fairly perfect, and still possesses most of its ancient seats, 
divided into four cunei by three flights of steps Only traces lomain 
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of the other theatre, -which abutted against the long walls that 
delended the road fiom the city to the ait Remains of an arnphi- 
theatie of no gieat size can be ‘traced, dating probably from the 3d 
century There is also a laige jnscma, near the hist-mentioned 
theatre In the vicinity of Tusculum a number of intei estmg tombs 
have been disco veied at vanous times , some, as foi example that 
of the Fum, contained valuable inscriptions of the 4th and 3d 
eentunes B c 

The city was supplied with water by the Aqua Crabia, and neai 
it weie the springs which fed two of the Roman aqueducts — the 
Aqua Tepula and Aqua Yirgo (Fiont , JDe Aq , 8) 

For further information the reader is referred to Compagm, Memorie Storiche 
dell' Antico Tusculo , Cmma, Descr dell' Antico Tusculo , Gell, Topogr of Rome 
anil its Vicinity , and Nibby, Dmtorin diRomct, vol m 

TUSSER, Thomas (c 1527-1580), poet, was the son of 
William Tusser by Isabella, daughter of Thomas Smith of 
Rivenhall, Essex, where he was born about 1 527. Not- 
withstanding strong reluctance on his part he was sent m 
his early years to a music school, and became chorister in 
the collegiate chapel of the castle of Wallingford He was 
aftei wards admitted into the choir of St Paul’s, and went 
thence to Eton, where he was under the tuition of Nicholas 
Udall In 1543 he was elected to Kang’s College, Cam- 
bridge, and soon aftei wards exchanged to Trinity Hall 
On leaving the university he was for about ten years at 
court, probably m some musical capacity He then 
settled as a faimer m Suffolk, near the river Stour, an 
employment which he seems to have regarded as combin- 
ing the chief essentials of human felicity Subsequently 
he lived successively at Ipswich, West Dereham, Norwich, 
and London There he died m April 1580, and -was 
buried m the church of St Mildred m the Poultry His 
monument was destroyed m the fire, hut the quaint epitaph 
is preserved m Stow’s Survey of London A marble tablet, 
on which the epitaph is inscribed, has been erected to 
him in the church of Mannmgtree, Essex 

Tusser’s poems oa husbandly have the ehaim of simplicity and 
duectness, and then practical saws weie appaiently relished, for 
in his lifetime they went thiough a number of editions They 
are A Sundieth Good Pomtcs of Susbandric, 1557, 1561, 1562, 1564, 
and 1570, A Dialogue Wyuynge and Tk? ywynge, 1562, ASundiethe 
Good Pomtes of JGusbuadne lately mar? teil unto a Hundiethe Good 
Pomtes of Suswvfry> 1570, Five Sundieth Pomtes of Good Sus- 
bandne united to as many of Good Wifene, 1573, 1576, 1577, 1585, 
1586, 1590, 1593, lepnnted with memoir by William Mavoi, 1812, 
by Aubei, 1873, and by the English Dialect Society, 1879 His 
metrical autobiography, printed m the Appendix to Five Sundieth 
Pomtes, 1573, w T as lepublished in 1846 along with lus will, which 
would seem to refute the sarcasms which, became cunent, that he 
had not been successful m piactismg his own maxims One of 
these leferences is contained m a -volume of epigiams by H P , The 
More the Me? i iei , 1608 One of the epigiams entitled Ad Tusserum, 
begins thus — 

“ Tus.sei, they tell me, when thou vvert alive, 

Thou, teaching thrift, thyselfe could'st never thrive " 

Possibly Tussei obtained the leputation of being pool from his 
practice of thrift , hut m any case, if lus will lepi esents his woildly 
condition, at the time of lus death, he was not m poveity m his 
latei yeais 

TVER, a government of central Russia, on the upper 
Volga, bounded by Pskoff and Novgorod on the W and N , 
Yaroslavl and Vladimn on the E , and Moscow and Smo- 
lensk on the S , it has an area of 25,225 squaie miles 
Lying on the southern slope of the Valdai plateau, and 
intersected by deep valleys, it has the aspect of a hilly 
legion, but is m reality a plateau ranging from 800 to 
1000 feet m height Its highest parts are m the north- 
west, where the Volga, Western Dwuna, and Msta n&e m 
marshes and lakes The plateau is chiefly built up of 
Carboniferous limestones, Lower and Upper, underlain by 
Devonian and Silurian deposits, which appear only m the 
denudations of the lowei valleys The whole is coveied 
by a thick sheet of boulder-clay (the bottom-moraine of the 
Scandmavo- Russian ice -sheet) and subsequent lacustrine 
deposits A number of asar (see vol x p 368) occur on 
the slopes of tlie plateau Ochre, brick, and pottery clays, 
as also limestone for building, aie obtained, and theie are 
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chalybeate springs The soil, which is clayey for the most 
part, is not fertile as a rule 

Neaily the whole of Tver is wateied by the uppei Volga (350 
miles) and its ti ibutanes, seveial of which (Yazu/a, Ditbna, Sestia, 
Tvertsa, and the tnbutaues of tlie Mologa) aie navigable The 
Vyshnevoiotsk system of canals connects tlie Yolga (navigable 
some 60 miles fiom its source) with the Baltic, and the Tikhvin 
system connects tlie Mologa with Lake Ladoga Tlie Msta, which 
flows into Lake Ilmen, and its tubutary the Tsna, watei Tvei m 
the noith-we&t, and the Western Dwma uses m O&tashkoiY This 
network of liveis highly favours navigation as many as 3000 boats 
yearly pass tin ongli the Yyslmevolotsk system, and com, Imseed, 
spirits, flax, hemp, timbei, metals, and mamifactiu ed waie to the 
annual value of £1,500,000 are shipped fiom, oi bi ought to, the 
uver poits of tlie government Lakes, ponds, and maislies aie 
numeious m tlie west and noi tli-west, Lake Seligei — the souice of 
the Yolga — -and Lake M&tmo being the most lmpoitant The 
foiests — comfeious in the noith and deciduous m the south — aie 
rapidly disappearing, but still covei 890,000 acies The climate is 
continental , the aveiage yeaily temperatuie at Tvci (11° 5 Fain ) 
is the same as that of Oiel and Tamboff (Januaiy 11°, July 67°) 
The population (1,646,683 in 1883, as against 1,567,300 m 1872) is 
unequally distributed, and in the distucts of Kalyazm and Kashin 
attains a density not much less than that of tlie moie highly 
favoured black-eailh provinces of south east Russia (16 and 17 pei 
squaie mile) Apait liom. some 100,000 Kaielians and a few Polos 
and foieigneis, the people aie all G-ieat Russians Some tiaces of 
Finnish Yes and of Lithuanians are found m tlie noitli-east and 
south The official letuins give the numbei of Raskolmks as 25,000 
Only 157,110 aie urban, but agncultm e is not tlie chief occupa- 
tion While bailey and oats aie expelled, lye is imported The 
ci ops for 1883-1885 aveiaged 2,8S9,400 quaiteis of com and 4,078,400 
bushels of potatoes Cattle-ieai mg does not prosper, and tlie in- 
crease shown by the letuins foi 1883 (351,630 homes, 583,670 
cattle, and 373,780 sheep) as against those of 1872 is simply due to 
bettei legislation Clieese-making has lecently been introduced oil 
the co-operative pnnciple (2168 cwts of clieddar exported to Bntaiu 
m 1881) The fishenes in the lakes and livers aie pioduetive The 
peasants aie principally engaged m vanous manufactures The 
total production of the largei manufactui es m 1883 was valued at 
£2,237,250 (tanneries £244,460, cottons £803,270, distillones 
£320,010, flour-mills £263,500), and that of the potty trades earned 
on in combination with agueultiue (piepaiation of pitch, tai, and 
tuipentine, boat-bmldmg, cousti action of cais, sleilgea, wheels, 
boxes, tubes, and wooden \ e&sels, and cabinet-making) was estimated 
m 1884 at £3,000,000, giving occupation to 101,400 poisons Cei lam 
blanches of the leathei industry are important, Kmuy and O&lasli- 
koff sending to the maiket £650,000 woitli of boots annually The 
small woiksliops of Tvei and the suiiounding distnct woilc some 
4500 cwts of non into nails eveiy yeai, and tlie Osta&likoil smiths 
use some 7000 cwts of non annually m the manufactui e of hatchets, 
scythes, sickles, and diffeient agncultui al implements Weaving, 
lace-making, leathei embioideiy, stocking-making, felting, and tlie 
like are also impoitant petty trades, sevoial of these being organized 
on co-opeiative principles by the zemstvos The laihvay horn St 
Peteisbuig to Moscow ciosses Tvei, and sends oft two branches to 
RzliefF and to Rybmsk, all tlnee lines being among the busiest m 
Russia The uvei tiaflic also is considerable The duel centies 
of trade, besides tlie city of Tvei, are Bye/holsk, R/lieff, Kaslnn, 
OstashkofF, Toisliok, Kiasnyi Kliohn, and Ve&iegonsk during its 
fan The pi ovmcial assembly of Tvei is one of the most ] >i eminent 
m Russia foi its efloits in the cause of education ami sanitary 
impi ovement In 1883 there weie 997 pmnaiy schools with 47, 68l> 
scholars (8500 gnls), 17 gymnasia and piogymnasia (1697 boys and 
1263 guls), and two normal schools for teachers The government 
is divided into twelve distucts, the chief towns of winch, vv ltli then 
populations in 1884, aie — Tver (see below), Bye/lietsk (5890), 
Kalyazm (5200), Kashin (5730), Koitoliova (2275), Oslaslikoft (9900), 
Rzheff(26,480), Stantsa (2700), Torsliok (12,910), Vosiegon&k (3070), 
Yyshmy Volotcliok (11,590), and Zubtsofr (3160) 

TVER, capital of the above government, lies 102 miles, 
by rail to the north-west of Moscow, on both banks of the 
Volga (here crossed by a floating bridge) at its junction 
with the Tveitsa Tlie low light bank is protected from 
inundations by a dam As a whole tlie town is but poorly 
built The oldest church elates from 1564, and tlie cathedral 
fiom 1689 An impeiial palace, the courts, and the post- 
office lank among its best buildings. A public garden 
occupies the site of the former fortress. The population, 
was 39,100 m 1884. The manufactures, chiefly of cotton,, 
employ 5900 workmen (5710 at the cotton nulls), and a 
number of nail-making workshops employ some 800 men, 
while more than 1000 women are engaged m the domestic 
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manufactoiy of hosiery for expoit to Moscow and St 
Petei shrug The traffic of the toun is considerable, Tver 
being an intermediate place for the tiade of both capitals 
with the provinces of the tipper Volga 

TVoi elates its ongin fioin 1180, w lien a foit was erected at the 
mouth of the Tveitsa to protect the Suzdal puncipality against 
Novgoiod In the 13tli cenLiuy it became the capital of an m 
dependent puncipality, and remained so until the end of the 15tli 
centm y Milch ail Y ai oslavovitelppi nice of Tvei, was killed fighting 
against the Tatai % as also was Alexandei Mikhail ovitch, who boldly 
fought foi the independence of Tvei against Moscow It long le- 
maiued an open question whether Moscow 01 Tvei would ultimately 
gam the supiemacy in Gieat Russia, and it was only with the help 
of the Tatai s that the punces of the foimei eventually succeeded 
in bieakmg down the independence of Tver In 1486, when the 
city was almost ontuely burned down by the Muscovites, the son of 
Ivan III became punce of Tver , the final annexation to Moscow 
followed foui yeais later In 1570 Tvei had to eniluie, foi some 
reason now difficult to understand, the vengeance of Ivan the 
Tcmhle, who oidciecl the massacre of 90,000 inhabitants of the 
puncipality In 1609-12 it was plundeied both by the followeis of 
the second false Demetrius and by the Poles 

TWEED, a river in. the south of Scotland, has its rise 
in the south-west corner of Peeblesshne, not far from the 
Devil’s Beef Tub in Dumfiiesshire The stream flowing 
fiom Tweed’s Well, about 1500 feet above sea-level, is 
generally regarded as its source, although the honour is 
also claimed for other streams issuing from a higher eleva- 
tion For the first 36 miles of its course it intersects the 
county of Peebles — fiequently on this account called 
Tweeddalo — in a noith-easterly direction, passing between 
verdant hills separated by valleys watered by its numerous 
affluents Having passed seveial picturesque keeps and 
castles, it leaches the town of Peebles, slioitly befoie which 
it receives tlio Lyno Water from tlio north and the Manor 
Water from the south The valley now widens; the 
scenery becomes softer and richer, and the river, bending 
in. a more easterly direction, passes Innerleithen, where it 
receives the Leithen from the north and the Quair from 
the south It then crosses Selkirkshire m a south-easterly 
direction, and, having received the Ettrick from the south 
on the holders of Roxburghshire, flows northward past 
Abbotsfoid, forming for about 2 miles the boundary 
between the counties of Selkirk and Roxburgh After 
receiving the Gala, the Tweed ciossos the north-western 
corner of Roxburghshire past Melrose and its abbey, and, 
after being joined by the Leader from the north, winds 
past Drybuigh abbey round the south-western corner of 
Berwickshire The remainder of its course is m a north- 
easterly direction through Roxburghshire past Kelso, where 
it receives the Teviot from the south, and then between 
the counties of Boiwiclt and Northumberland, past Cold- 
stieam and Norham castle to the town of Berwick, wheie 
it reaches tlio North Sea It receives the Eden Water 
from the north at Edemnouth, the Leet Water from the 
north at Coldstream, and the Till from Noithumberland 
between Coldstream and Norham castle The last 2 miles 
of its couise before reaching Berwick are m England 
Though tho lattor pait of its course is through a compara- 
tively level country, the scenery along the river is full of 
charm, owing to the picturesque variety of its finely wooded 
banks. The associations connected with the keeps and 
castles of the Tweed have supplied materials for several 
of Sir Walter Scott’s poems and romances , and its varied 
beauties have been sung by Hogg, Leyden, Thomson, and 
many others The bed of the river is pebbly and sandy, 
and, notwithstanding discolorations from manufactures, the 
stream, from its clear and sparkling appearance, is still well 
entitled to the name of the “ silver Tweed ” The total 
area drained by it is about 1870 square miles, and its total 
length is 97 miles. Next to the Tay it is the largest river 
in Scotland, The Tweed has, however, no estuary, and its 
traffic is chiefly confined to Berwick. But for a short dis- 
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tance up the nvei some navigation is earned on by baiges 
The nvei is one of the best m Scotland for tiout and salmon 
fishing 

See Sir Thomas Dick Laudei’s Scottish Jlivei ? anil Piof Yciteh’s 
River Tweed, 1884 

TWEEDS. See Woollen and Worsted Manufac- 
tures 

TWELVE TABLES See Roman Law, vol xx p 
679 sq , and Rome, vol xx p 737 

TWENTY-FOUR PARGi.NAS, the metropolitan dis- 
trict of the lieutenant-governorship of Bengal, India, takes 
its name from the temtoiy oiigmally ceded to the East 
India Company, which contained twenty-four pargdnas or 
sub-districts The distuct lies between 21° 55' 20" and 22° 
57' 32" N lat and 88° 6' 45" and 88° 20' 51" E long It 
has an area of 2124 squaie miles, and is bounded on the 
north by NadiyA, on the noith-east by Jessore, on the south 
and south-east by the Sundaibans, and on the west by the 
river Hiiglf (Hooghly) The country consists for the 
most part of a vast alluvial plain within the delta of the 
Ganges, and is everywhere watered by numerous rivers, 
all blanches of the Hfiglf In the northern portion tho 
soil is very rich, but the southern or seaboard part con- 
sists of the network of swamps and inland channels known 
as the Sundarbans The Hiigli and six othei streams ai e 
navigable by the largest boats throughout the year The 
district is well supplied with canals, the most important 
being Tolly’s Nala (10 miles long), which connects the 
Hugli with, the Bidyddhhu The Twenty-Four Par g Anas 
was once famous for its spoit, but owing to the extension 
of cultivation game is now scarce Tigers aie seldom met 
with ; leopards are more numerous , thoie are several 
v&ueties of deei. The distuct lias many roads, and is 
tiaversed by the Eastern Bengal Railway and the Calcutta 
and South-Eastern State Railway. 

In 1881 the population of the ilistnct, exclusive of Calcutta, 
numbered 1,869,859 (males 976,430, females 894,429), embiacmg 
1,153,040 Hindus, 701,306 Mohammedans, and 13,976 Christians 
The ten following municipalities had each a population ot upwards 
of 10,000 — South Subuihan, 61,658 , Agaipara, 30,317, Baiangar, 
29,982, Nailvati, 21,533; Navahgauj, 17,702, Basuihat, 14,843 , 
South Dam Dmn, 14,108 , Badiuia, 12,981; Rajpore, 10,576, and 
Baiasat, 10,533 The administrative headqnaiteis of the distuct 
aio at Ahpui, a southern suburb of Calcutta Rice fonns the staple 
ci op of tho district ; other ciops are pulses, oil seeds, sugar cane, 
tobacco, &c Its puncipal exports are nee, sugar, pibi leaf, fish, 
potteiy, &c , the imports compnso pulses of alL kinds, oil-seeds, 
spices, turmeric, chillies, cloth, cotton, &c The objects of the rmal 
manufactures aic sugai, cotton eui tains, biass and iron woilc, horn 
sticks, and cotton and tasar silk cloth The gross revenue of the 
distuct in 1885-86 amounted to £338,895, of which the land-tax 
contubuted £165,181 The distuct was ceded to the East India 
Company by treaty by the nawab udzmi of Bengal in 1757 Since 
then several changes have been made m its boundaries, tho latest 
m 1863 

TWICKENHAM, a town of Middlesex, England, is 
situated on the north bank of the Thames and on the 
London and South-Western Railway, 11^ miles south-west 
of London by rail It is a straggling and irregular town, 
but has many fine suburban villas, and the district is noted 
for its sylvan beauty Opposite the town there is an eyot 
m the liver about 8 acres m extent, called Eel Pie Island, 
much resorted to by boatmg parties The parish chuich 
of St Mary was rebuilt in red brick m very plain style 
after the fall of the old one in 1713, but the picturesque 
western tower of the 14th century still remains It con- 
tains many interesting monuments, including one to Pope, 
who was buried in the nave The principal public build- 
ings are the town-hall and assembly rooms (built m 1876, 
and containing the free library established m 1882), the 
economic museum, the royal naval female school for the 
daughters of naval and marine officers, the Montpellier 
lecture hall, the metropolitan and City of London police 
orphanage, the almshouses of the London Carpenters’ Com- 
XXIII. — 8 s 
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pany, and. a branch of tlie national lefnge for the homeless J 
and destitute The population of the urban eamtaiy dis- 
trict (area 2415 acres) m 1871 was 10,533, and m 1881 
it was 12,479 

Tv, ickenliaiu at Domesclay was included m Islevi oi th Anciently 
iti\as called Tottenham oi Tuicanham The manor was given 
m 94L by King Edmund to tlie monks of Chiist Oilmen, Cantei- 
biuy, fiom whom it had been pievioudy taken, but it was again 
alienated, for it was lestoied to the same monks by Edred m 948 
In the leigu of Henry YIII. it came into the possession of the 
ciown. and by Chailes I was assigned to Henrietta Maria as pait 
of hex’ jointure It was sold during the Pi otectoi ate, but after 
the Restoration the queen mothei lesumed possession of it In 
1670 it was settled for life on Catherine of Braganza, queen of 
Chailes II It still remains m possession of the ciown, but smce 
the death of Catheime has been let on leases In the neighbour- 
hood are many residences of literaiy or histoncal mteiest Pope’s 
villa, wheic he lived fiom 1717 till bis death m 1744, has been 
lemoved Among old mansions of mteiest still lemammg aie 
Strawbeiry Hill, the residence of Hoiace Walpole, nmv mueh 
altered, Maible Hill, built by Geoige III foi the countess of 
Suffolk, and subsequently lesided m by the maiquis of Wellesley , 
Oilcans House, built in the leign of Queen Anne by Johnstone, 
occupied for some time by the duke of Oileans, and fiom 1879 to 
1383 as a club house , Yoik House, said to have been the residence 
of Jamas II when duke of Yoik, bestowed by Chailes II oil Lord 
Clarendon when be married tlie duke of Yoik’s daughter, and m 
modern times resided m hy tlie Comte de Pa,ns i and Twickenham 
House, foimeily the lesidence of Su John Hawkins, authoi of 
the Sisto/y of Music, and the meeting place of the “ Liteiary Club ” 
Of the old manor house of Twickenham, to which Cathenne of 
Aragon is said to have letned aftei hei divoice fiom Hemy YIII , 
and which was subsequently the lesidence of Catheime of Braganza, 
queen of Charles II , the only lemains aie a lum called the Aiagon 
towei Twickenham Paik House, foi some time the lesidence of 
Loid Chancellor Bacon, has been demolished 

TWILIGHT The light of what is called the "sky” 
depends upon the scattering or reflexion, of direct sunlight 
in the earth’s atmosphere, mainly if not entirely due to 
those fine dust particles which (as we have recently learned) 
form the necessary nuclei for condensation of aqueous 
vapour Were it not for these particles the sky would 
appear by day as it does m a clear wiuter night, and the 
stars would be always visible Alpine climbers and 
aeronauts, when they have left the grosser stiata of the 
atmosphere below them, find this state of things approxi- 
mated to , and even at the sea-level the blue of the sky 
is darker wheu the air contains but few motes After the 
sun has set, its rays continue foi a time to pass through 
parts of the atmosphere above the spectator’s horizon, and 
the scattered light from these is called twilight It is, of 
course, most brilliant m the quarter where the sun has set 
Before sunrise we have essentially the same phenomenon, 
but it goes by the name of u dawn ” The bulliancy of 
either depends upon seveial conditions, of which the chief 
is, of couise, the degree by which the sun has sunk below 
the horizon But the amount of dust m the air affects the 
phenomenon m two antagonistic ways it diminishes the 
amount of sunlight which reaches the upper air after pass- 
ing close to the earth and it increases the fiaction of this 
light which is scattered to form twilight. Hence no general 
law can be laid down as to the duiation of twilight , but it 
is usual to state (roughly) that it lasts until the sun is about 
18° under the horizon If we make this assumption, it is 
a simple matter of calculation to solve questions as to the 
duration of twilight at a given place at a given time of 
year, the maximum duration of twilight at a given place, 
&c In the older works on astronomy such questions were 
common enough, but they have now little beyond anti- 
quarian interest The more complex phenomena of twi- 
light, such as the “ after-glow,” &c , probably depend upon 
the precipitation of moisture on the dust particles as the 
air becomes gradually colder. This will of course alter the 
amount of scattenng , but it may also lead (by reflexion 
from strata of such particles) to an increase m the amount 
of light to be scattered. 


TYCHO B11AHE See Biiaiie 

TYLDESLEY with SHAlvEllLEY, a town of Lan- 
cashire, England, is situated on a considerable eminence, 
II miles west-noi tli-west of Manchester and 199 north-west 
of London (by the London and North- Western Bail way) 
The church of St George, a handsome building m the Eaily 
Pointed style, erected m 1827, has lately undergone 
restoration Public baths were bruit m 1876 A public 
cemetery was formed m 1S78 The town is tlie growth 
of the 19th century and depends upon its cotton-nulls 
and the large collieries m the neighbourhood It is 
governed by a local board of health of sixteen members. 
The population of the urban sanitary district (aiea 2490 
acres) in 1871 was 6408 and in 1881 it was 9954 

At Domesday Tyldesley foimed pait of tlie manor of Wamngton 
One of its piopnetois, Su Thomas Tyldesley, uas a distinguished 
Royalist His son Edwaid in 1672 sold the nianoi to Ralph Astlej , 
and fiom the Astleys it passed in 1728 to Thomas Johnson of 
Bolton In 1823 it became the piopeity of Geoige Oimeiod, 
authoi of the Bistoiy of Cheshire 

TYLER, John (1790-1862), tenth president of the 
United States, was accustomed with pude, but with tlie 
support of conjectuie lather than evidence, to claim 10 - 
lationship with Wat Tyler of the reign of Itxchard II. 
The earliest of Ins American ancestois was Hemy Tylai, 
a reputed native of Shropshire, England, who m 1652 
settled at Middle Plantation, Va , on tlie outsknts of 
what is now the city of Williamsbuig J oliu Tyloi was 
the son of Judge John Tyler, some time governor of 
Virginia, and was born at Greenway in that State, 29th 
March 1790 In 1802 lie entered the grammar school of 
William and Mary, where, though fond of fun and frolic 
and cultivating an inherited taste for tlie violin, lie made 
good progress m bis studies After graduating in 1806 
he entered on the study of law, and m 1809 was called to 
the bar, where his pi ogress fiom the first was rapid He 
became a member of the State legislature m Decembei 
1811 In 1813 he laised a company m defence of llich- 
mond, m command of which he subsequently served with 
the fifty-second regiment at Williamsbuig and Providence 
Eoige. In December 1816 he was elected to the house 
of representatives at Washington, wheie he displayed 
much readiness and skill m debate as an uncompromising 
advocate of popular lights. In 1825 he was elected 
governor of Virginia by a large majority, and the follow- 
ing year was re-elected unanimously In 1827 lie was 
chosen a senator He opposed Clay on tlie taiiff question 
m 1 832, delivering a speech against the jirotective duties 
which lasted three days , but lie voted for Clay’s Com- 
promise Bill of 1833. He was the only senator who voted 
against the Force Bill on 20th February of tins year, a 
singularity of conduct which somewhat damaged Ins repu- 
tation in Virginia. Although opposed to the establish- 
ment of the United States Bank, he supported the resolu- 
tions ml835 censunng President Jackson for the removal 
of the deposits, on the ground that tlie procedure was un- 
constitutional In consequence of a vote of the Virginia 
legislature instructing him to vote for the expurgation of 
these resolutions fiom the senate journal he resigned, 2 1st 
Februaiy 1836. His action led tho Wliigs to bring him 
forwaid as a candidate for the vice-presidency, but ho 
only received forty-seven votes. For some time after 
this he ceased to take an active part in politics ; removing 
m the end of the year fiom Gloucester to Williamsburg, 
where he had better oppoi trinities for legal practice, ho 
devoted his chief attention to his prof ossional duties. At 
the Whig convention which met at Harrisburg, Penn- 
sylvania, 4th December 1839, ho was nominated again for 
the vice-presidency on tlie Harrison ticket, and elected in 
November 1840 On the death of Harrison, soon after 
his inauguration m 1841, Tyler succeeded him. His elc- 



TYN- 

vation to tlie presidency was tlras accidental in a double 
sense, for lie had been nominated for the vice-pi esidency 
to reconcile the extreme faction His policy m office (see 
United States) was epposed to the paity who nominated 
him and was on Democratic lines In 1845 he was suc- 
ceeded by Polk, and he spent the remainder of his life m 
letneinent fiom active duties He was nominated m 1861 
for the lowei house of the permanent congress, but died 
at Richmond on the 18th of the following January 

See L G Tylei, Life and Times of the Tylct .s, 2 vols , 1884 

TYNDALE, William ( c 14S4-1536), translator of the 
New Testament and Pentateuch (see English Bible, vol 
viii pp 384, 385), -was born in Gloucestershire, possibly 
m the parish of Slitnbndge, about the year 1484 Of his 
early education nothing is known , about his twentieth 
year he went to Oxfoid, where tradition has it that he 
was entered of Magdalen Hall He afterwards resided 
at Cambndgc Ordained to the priesthood, probably 
towards the close of 1521, he entered the household of 
Sn John Walsh, Little Soclbuiy, Gloucestei shire, in the 
capacity of chaplain and domestic tutor Here he spent 
two years, and m the course of his private studies began 
to contemplate seriously the work of translating the New 
Testament into English ITis sympathy with the “new 
learning,” which he had not concealed m conversation 
with the higher clergy of the neighbourhood at Sn John’s 
table, led to his being summoned before the chancellor of 
Worcester as a suspected heietic, and “with the goodwill 
of his master” ho left for London m the summer of 1523 
Tlieio lie pi cached a little at St Dunstan-m-the-West, 
and woiked at las translation, living for some months in 
the house of Humphiey Monmouth, an alderman , but 
finding publication impossible m England ho sailed for 
Hamburg in May 1524 After visiting Luther at Witten- 
berg, ho settled m Cologne, where he made some progress 
with a quarto edition of his New Testament, when the 
mtorfeionee of the authorities of the town compelled his 
Ilight to Worms. The octavo edition (see vol. vm p 
384) was here completed in 1526. Where Tyndale resided 
in the interval between 1526 and 1530 — the year of publica- 
tion of his translation of the Pentateuch — is not known , 
Ins Tar able of the Wicked Mammon (1527), Obedience of a 
Christian Man (1528), and Practice of Prelates (1530), all 
bear to have been printed at “ Marlborowe in. tlie land of 
Hesse” or “Marborch” Erom 1530 onwards he appeals 
to have lived chiefly m Antweip, but of his life there 
hardly anything is recorded, except that as a marked man 
lie was continually the subject of plots and intugues, and 
that at last ho was arrested and thrown into prison in the 
castle of Vilvoide, some six miles from Brussels, in 1535 
Having boon found guilty of heresy, he was put to death 
by strangling, and lus body afterwards burnt at the stake 
on October 6, 1536. 

The Wo ks of Tyndale were first published along with those of 
Tumi (q.n) and Barnes, “throe worthy Maityis and principal 
Teachers of the Church of England,” by John Daye, in. 1573 (folio) 
His Doctrinal Treatises and Introductions to Different Portions of 
the Holy Scripture weie published by the Paiker Society m 1848 
For biography, see D emails, William Tyndale (London, 1871) , 
also the Introduction to Mombert’s cuticai reprint of Tymlalc's 
Pentateuch (New York, 1884), where a full bibliography is given 
There seems no reason to doubt that the tiauslation of Joshua, 
Judges, Samuel, Kings, and Chronicles m Matthow’s Bible is sub- 
stantially the work of Tyndale. 

TYNE, a river m the north-east of England, is formed 
of two branches, the North Tyne, rising in the Cheviots 
on the borders of Roxburgh, and the South Tyne, rising 
at Tynehead Fell, at the south-eastern extremity of Cumber- 
land. The North Tyne flows south-eastwards by Belling- 
3 >am, a short distance below which it receives the Rede 
from the north, and 2 miles above Hexham it is joined by 
the South Tyne, which before the junction flows north- 
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ward to Haltwhistle, and then eastwaid, receiving the 
Allen from the right a short distance above Haydon 
Budge The united sti earns then have a course of about 
30 miles eastwards to the sea at Tynemouth For a con- 
siderable part of its course the Tyne flows tlnough a 
pleasant and richly cultivated country, but m its lower 
leaches the presence of coal pits has almost completely 
robbed the scenery of its natural charms, and the foimei 
sylvan retreats of monks and abbots are now occupied by 
blast furnaces and shipbuilding yards, and similar scenes 
of busy industry, which line both banks of the river fiom 
Newcastle to the sea The river is navigable to Blaydon 
for small craft, and to Newcastle, 8 miles from its mouth, 
for large vessels 

The coal tiade of the Tyne is tlie most lmpoi tant m England, 
and foi its geneial shipping tiade the uvei mnks next m nnpoit- 
ance to the Thames and the Meisey The pmicipal poits aie 
Newcastle and North and South Shields, hut below Newcastle the 
livei is every whei e studded with pieis and jetties About a 
seventh of the whole tonnage of vessels built m England is built 
on tlie Tyne, the most mipoitant works being those of Janow 
Eoi boat-racmg the Tyne vies m celebuty with the Thames 

TYNEMOUTH, a municipal and parliamentary boiough 
of England, m Northumberland, includes the townships of 
Chirton, Cullercoates, Noith Shields, Preston, and Tyne- 
mouth This last, the principal watering-place on this 
pait of the coast, is picturesquely situated on a promontory 
on the north side of the Tyne at its mouth It is connected 
with Newcastle, 8 miles to the west-soutli-west, by a branch 
of the North-Eastern Railway, its distance fiom London 
is 273| miles by rail The town has rapidly increased 
within recent years, and contains many well-built streets, 
squares, and villas On the point of the promontory theie 
is a small battery called the Spanish batteiy, and neai it a 
monument has been erected to Lord Collingwood "Within 
the grounds to which the gateway of the old castle gives 
entrance are tlie rains of the ancient priory of St Mary 
and St Oswm — the principal remains being those of the 
church A pier, half a mile long, serves as a breakwater 
to the harbour Among the principal public buildings are 
the assembly rooms and the aquarium (1872) The muni- 
cipal buildings of the borough of Tynemouth aie situated 
in Noith Shields, where are also the custom house, a 
master mariners’ home, a seamen’s institute, and a sailors’ 
home founded by the late duke of Noith umberland 
Shipbuilding is carried on, and there are rope and sail 
works. The fish trade is of considerable importance and 
employs several steam and sailing boats. The population 
of the municipal and pailiamentary borough of Tynemouth 
(incorporated m 1849 •, area 4303 acres), divided into the 
three wards of North Shields, Percy, and Tynemouth, was 
38,941 m 1871, and 44,118 m 1881 

Tynemouth was a fortress of the Saxons, and was anciently known 
as Penbal Ciag, “tlie head of the lampart oil tlie lock ” IP ora 
lemams found in 1783 it is supposed to have been a Roman station 
Tlie first eliuich was built of wood by Edwin, king of Northumbna, 
about 625, and was rebuilt m stone by Ins suecessoi Oswald in 634 
The body of Oswm, king of Deiia, was bi ought hither for bunal 
m 651, and on this account Tynemouth came to be m great repute 
as a place of hunal both foi loyal and ecclesiastical persons The 
monasteiy was repeatedly plundered and burnt by the Danes, 
especially during the 9th centuiy After its destination by 
Healfdeanem 876 itwasiebuiltby Tostig, eail of Northumheiland, 
who endowed it with considerable revenue , but, having been 
gi anted in 1074 to the monks of Jarrow, it became a cell of Dm ham 
Malcolm III , king of the Scots, and lus son Edwaid, who woie 
slam in battle at Alnwick on 13th November 1093, were both in- 
terred in the monasteiy In 1095 Eail Mowbiay, having entered 
into a conspnacy against William Rufus, converted tlie monastery 
into a castle, which he strongly fortified By William Rufus the 
piiory was conferred on St Albans abbey, Hertroidslure It was 
sunendeied to Heniy YIII on 12th January 1539, and the site 
and remains were granted by Edwaid VI m 1550 to the earl of 
Warwiok, afterwards duke of Northumberland In 1644 the 
castle was taken by the Scots under the earl of Leven The town 
enjoyed various immunities at a very early penod, winch were 
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afteivaids tke subject of some dispute Edwaid I lestoied to it 
sec ei al fiee customs of which it had been depnved Afteiwaids it 
lcceived a eonfu illation of its vanous foimei cliaiteis by Etlwaid 
II and Bichaid II 

TYPE-FOUNDING. See Typography 

TYPE-WRITING See Writing Machines 

TYPHON, oi'Typhoeus, son, according to Hesiod {Theog , 
820 sq ), of the Earth, and Taitaius, is described as a grisly 
monstei with a bundled dragons’ heads "who was conqueied 
and cast into Taitaius by Zeus According to Ihad n 282, 
he lies in the land of the Arum (Cilicia) Other legends 
place his prison undei ./Etna oi m other volcanic regions 
and make him the cause of eruptions The myth, theie- 
fore, as we have it, rests on a personification of volcanic 
forces He is the fathei of dangerous winds (typhoons), 
and by later writers is identified with the Egyptian Set 
(see vol vn p 717) 

TYPHUS, TYPHOID, and RELAPSING FEVERS 
These are conveniently consideied together, as they con- 
stitute the important class of continued fevers, having 
certain characters m common, although each is clearly dis- 
tinguishable from the otheis. The following is a general 
account of the moi e salient f eatui es of each 
Typhus Fever 

Typhus 1 is a continued fever of highly contagious nature, 
lasting for about fourteen days and characterized mainly by 
great prostiation of strength, severe nervous symptoms, and 
a peculiar eruption on the skm It has leceived numerous 
other names, such as spotted, pestilential, putrid, jail, 
hospital fe'ver, &c It appears to have been known for many 
centuries as a destructive malady, frequently appearing m 
epidemic form, m all countries m Europe, under the con- 
ditions to be afterwards referred to The best accounts 
of the disease are those given by English wnteis, who 
nan ate its ravages m towns and descnbe many “black 
assizes,” m which it was communicated by prisoners 
brought into court to the judges, juiyinen, comt-officials, 
ifec , with fatal effect, producing oftentimes a widespieacl 
consternation Typhus fever would seem to have been 
observed in almost all parts of the woild , but, although 
not unknown m warm countries, it has most frequently 
prevailed m temperate or cold climates 

The causes concerned m its production include both the 
predisposing and the exciting Of the former the most 
powerful of all aie those influences which lower the health 
of a community, especially ovei crowding and poveity 
Hence this fever is most frequently found to affect the 
poor of large cities and towns, or to appear where large 
numbers of persons are living crowded together m unfavour- 
able hygienic conditions, as has often been seen m pnsons, 
woikhouses, &c. Armies m the field are also liable to suffer 
from this disease, for instance, during the Cumean War 
it caused an enormous mortality among the French troops 
Some high authorities, including Dr Murchison, have 
held that such conditions as those referred to are capable 
of generating typhus fever by themselves, and the apparent 
occasional de novo origin of this disease has doubtless the 
support of many striking facts which would appeal to 
favour this view (see Pathology, vol xvm p 803) In 
the light, however, of lecent reseal ches into the relation 
of specific disease germs to the production of fevers and 
other infectious maladies, theie is increasing difficulty in 
maintaining this position, and the direction of opinion 
is decidedly towaids the view that, however much insani- 
tary conditions and overcrowding act as causes piedispos- 
mg to the reception of the disease, the introduction into 
the system of a living organism or germ is necessary to 
the manifestation of the phenomena of the fever Never- 
theless no specific organism has yet been clearly id entified 
1 Fiom Tufas, smoke or mist, m allusion to tlie stupor of the disease 


[ in the case of typhus fever Tins disease is now much less 
fiequently encountered m medical piactice than foimeily, 

— a fact which must mainly be ascribed to the gieat 
attention which m recent times has been dnected to 
improvement m the sanitation of towns, especially to the 
opening up of crowded localities so as to allow the free 
cnculation thiough them of fresh an In most laige 
cities, however, limited epidemic outbuists of the disease 
occui fiom time to time, under the conditions of ovei- 
ciowdmg and poverty, although the mci eased facilities 
possessed by local authonties for lecogmzmg such out- 
breaks, and for the piompt isolation or lemoval of infected 
peisons to hospitals, operate m geneial effectually to 
pievent any extensive spiead of the fever All ages arc 
liable to typhus, but the young suflei less seveiely than the 
old The disease appears to be communicated by the ex- 
halations given off fiom the bodies of those suffeimg fiom 
the fevei, and those most closely m contact with the sick 
aie most apt to suffer This is shown by the frequency 
with which nuises and physicians take typhus from cases 
under then caie As m all infectious maladies, theie is 
often obseived m typhus a maiked proclivity to suffci m 
the case of individuals, and m such instances \eiy slight 
exposuie to the contagion may convey the disease Typhus 
is highly contagious throughout its whole couise and even 
m the eaily period of convalescence The contagion, how- 
ever, is lendeied less active by the access of fiesli air; lieueo 
this fever rarely spreads m well- aired rooms oi houses 
where cases of the disease are under treatment As a rule 
one attack of typhus confeis immunity from risk of others, 
but numeious exceptions liaio been recorded 

The course of typhus fever is characteiized by ccitam Course 
well-marked stages (1) The stage of mrubation, or the oi tins 
period elapsing between tlio leception of the fovoi poison f ' nov ’ 
into the system and the manifestation of the special 
evidence of the disease, is believed to vary from a week to 
ten days Duung this time, beyond feelings of languor, 
no particular symptoms are exhibited. (2) Tlio invasion 
of the fever is m general well marked and severe, m tlio 
form of a distinct ngoi, or of feelings of chilliness lasting 
for houis, and a sense of illness and prostration, together 
with headache of a distressing character and sleeplessness 
Feverish symptoms soon appear and the temperature of 
the body rises to a considerable height (103°-105° Fain*), 
at which it continues with but little daily variation until 
about the period of the cnsis It is, howcvci, of mipoit- 
ance to observe certain points connected with the tem- 
perature during the progress of this fevei Thus about 
the seventh day the acme of the fever heat has been 
reached, and a slight subsidence (1° or less) of the tem- 
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Terapeiatuie clmit of typhus fever 


perature takes place in favourable cases, and no further 
subsequent rise beyond this lowered level occurs When 
it is otherwise, the case often proves a severo ono. Again, 
when the fever has advanced towards the end of the second 
week, slight falls of temperature are often observed, prior 
to the extensive descent which marks the attainment of 
the crisis The pulse in typhus fever is rapid (100-120 
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or moie) and at fiist full, but later on feeble Its condi- 
tion as indicating the stiengtli of the heart's action is 
watched with anxiety The tongue, at first coated with a 
white fui, soon becomes biown and dry, while soides (dried 
mucus, &c ) accumulate upon the teeth ; the appetite is 
gone and intense thnst prevails The bowels aie as a lule 
constipated, and the uime is diminished m amount and 
lngh-eolomed The physician on examination may make 
out distinct enlaigement of the spleen (3) The thud 
stage is chaiacteuzcd by the appearance of the eruption 
winch geneially shows itself about the fourth or fifth day 
01 later, and consists of daik red (mulbeny colouied) spots 
or blotches varying m size from mere points to thiee or 
four lines m diametei, very slightly elevated above the 
slim, at fiist disappearing on pressure, but tending to 
become both darker m hue and moie peimanent. They 
appear chiefly on the abdomen, sides, back, and limbs, 
and occasionally on the face Besides this, the character- 
istic typhus rash, there is usually obseived a geueral faint 
mottling all over the surface The typhus lash is rarely 
absent and is a veiy important diagnostic of the disease 
In the mote severe and fatal foims of the fever, the rash 
has all through a very dark colour, and slight subcutaneous 
lumiorrhagos (petecliue) aie to be seen in abundance. Aftei 
the appoaiance of the eruption the patient's condition 
sooms to bo casiei, so far as legards the headache and 
discomfort winch marked the outset of the symptoms j 
but this is also to bo ascribed to the tendency to pass into 
the typhous stupor which sup civ ones about this time, and 
becomes moie marked throughout the course of the secoud 
week Tho patient now lies on his back, with a dull dusky 
countonanoo, an apathetic or stupid expression, and con- 
tracted pupils. All tho febrile symptoms already mentioned 
are fully developed, and delirium, usually of a low muttering 
kind, but sometimes wild and maniacal (delirium fa vox) is 
piosont both by night and day. The peculiar condition to 
which the term “ coma vigil " is applied, in which the 
patient, though quite unconscious, lies with eyes widely 
open, is regarded, especially if persisting for any length of 
time, as an unfavourable omen Throughout the second 
week of tho attack tho symptoms continue unabated ; but 
tliero is in addition great prostration of sti engtli, the pulse 
becoming very feeble, the breathing shallow and rapid, 
and often accompanied with bronchial sounds (4) A 
crisis or favourable change takes placo about the end of 
tho second or beginning of the third week (on an average 
the 14th day), and is marked by a moro or less abrupt 
fall of tho tom.peiatu.re (vide chart) and of the pulse, 
togothor with slight perspiration, a discharge of loaded 
urine, tho lulurn of moisture to tho longue, and by a 
change m the patient's look, which clears up and shows 
signs of returning intelligence Although the sense of 
weakness is extreme, convalescence is in. gcneial steady 
and comparatively rapid. 

Typhus Awcr may, however, proyo fatal during any stage of its 
pj ogress and in tho early convalescence, either fiom sudden failino 
of tho heart’s action — a condition which is specially apt to arise — 
from the supervention of some nervous symptoms, sueli as meningitis 
or of deepening coma, oi from some other complication, such as 
bronchitis thither, a fatal lesult sometimes takes place before 
tlio crisis from sheer exhaustion, particularly in the case of those 
whoso physical or nervous energies have been lowered by hard 
work, inadequate nourishment and sleep, or intemperance, m all 
■which conditions typhus fever is apt to assume an unusually 
seiiovtH form 

Occasionally troublesome sequoias remain behind for a greater or 
less length of time as the effects of the fever Among these may be 
mentioned mental weakness or irritability, occasionally some form 
of paralysis, an inflamed condition of the lymphatic vessels of one leg 
(the swelled leg of fever), prolonged weakness and ill health, &c 
Gradual impi ovoment, however, may be confidently anticipated 
and oven ultimate lecovery, 

Tho mortality from typhus fovor is estimated by Murchison and 
others as averaging about 18 pei cent, of the casos, but it varies 
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much accoi cling to the seventy of type (paitieulaily m epidemics), 
the pi enous health and habits of the individual, and >eiy specially 
the age, — the piopoition of deaths being m sticking l elation to 
the advance of life Thus, while in clnldien nuclei fifteen the 
death late is only 5 pier cent , in peisons ovei fifty it is about 46 
per cent 

The tieatment of typhus fevei includes the prophylactic measures Trea 
of attention to the sanitation of the moie densely populated poi- mewl 
tions of towns The opening up of cioss stieets xnteisecting those 
which aie close- built and nauow, vheieby fiesli an is fieely 
admitted, has done much to banish typhus fevei fiom districts 
wlieie pieviously it was endemic Eiutliei, the enfoieement of 
the law legulatmg the numhei of peisons accommodated m common 
lodging-houses, and the application of the poweis now vested m 
local autlioi lties foi dealing with cases of ovei ci on dmg even y when e, 
and foi isolation and tieatment of the infected, have liad a like 
salutaiy eflect Wlieie typhus has bioken out m a ciowdcd chs- 
tnct the piompt lemoval of the patients to a fevei hospital and the 
thoiougli disinfection and cleansing of tho infected houses are to he 
lecomm ended Wheie, on the other hand, a single case of acci- 

dentally caught typhus oecuis m a membei of a family inhabiting 
a w ell-aned house, the chance of it being communicated to others 
m the dwelling is but small, nevettlieless eveiy piecaution in the 
nay of isolation and disinfection should be taken 

The tieatment of a typhus patient is conducted upon the same 
gcneial pi maples as have been illustrated m otliei feveis (see 
Scarlet Fever, Smalli'ox) Complete isolation should be mam- 
tamed tlnoughout the illness, and the sei vices of a day and a night 
muse piocmed, who should keep a stuet watch and pieseive a record 
of the tempeiatuie and othei obseivalions, the tunes of feeding and 
the form of nourishment admmistcied, as well as eveiy othei fact 
noticed, foi the physician’s lnfouuatiou Due attention should be 
given to the ventilation and cleansing of the side chamber The 
mam element in the treatment of tins fevei is good nui .sing, and 
especially the legular administration of uutument, of which the best 
foim is milk, although light plain soup may also bo given Tho 
food should be admimsteied at stated mtoivals, not, as a into, 
oftenei than once m one aucl a half oi two lioius, and it will fre- 
quently bo neeessaiy to louse tlio patient fiom Ins stupoi loi this 
pmpose Sometimes it is impossible to admunstci food by the 
mouth, in which case rccoiuso must be lmd to nutrient encmata 
Alcoholic stimulants aro not often required, except m tho case of 
elderly and weakly persons who have become greatly exhausted by 
the attack and aie tlncatomng to collapse. The best indication for 
thoii use is that furnished by the condition of tho circulation when 
the pulse shows unsteadiness and undue lapuhty, and tho first 
sound of tlio heart is hut indistinctly lieaid by tlio stethoscope, 
the piompt administration of stimulants (of winch the best form 
is puie spmt) mil often succeed m aveitmg danger. Should theii 
use appear to increase the restlessness oi uolnium they should ho 
discontinued and tho diffusible (ammoiuaeal oi ctlieieal) forms 
tued instead. 

Many other symptoms demand special treatment Tli o hcadaeh o, 
which persists lor days at tlic commencement and is w ith many a 
very distiessing symptom, may be mitigated by l amoving the hair 
and applying cold to the head The sleeplessness, with or without 
delmum, may bo combated by quietness, by a moderately darkened 
l oom (although a distinction between day and night should bo made 
as l’Qgauls the amount of admitted light), and by soothing and 
gentle dealing on the pait of the nurse Opiate and sedative 
medicines m any form, although recommended by many high 
authonties, must ho given with great caution, as then use is often 
attended with danger m this fever, wlieie coma is apt to supervene 
When lesoited to, probably the safest form is a combination of tho 
luomide of potassium or ammonium with a guarded amount of 
cliloial The waiter has seen alarming elleets follow the administra- 
tion of opium Occasionally the deep stupoi calls for remedies to 
rouse the patient, and these may be employed in the form of mustard 
or cantliarides to the surface (calves of legs, nape of neck, ovei 
region of lieait, &c ), of the cold affusion, or of enomata containing 
Uu pontine Tho height of the tompeiatuie may be a serious 
symptom, and antipyretic lamedies appear to have but a slight influ- 
ence over it as compaied to that winch they possess m typhoid fevei, 
acute iheumatism, &c The cold bath treatment, which has been 
recommended, cannot be earned out without senous risk to life m 
the necessary movement of the patient It is a well -recognized 
rule that persons suffering fi om typhus fever ought not to he moved 
up in bed for any purpose after the first few days Gold sponging 
of tlie hands ana feet and exposed parts, or cold to the head, may 
often considerably lowei the temperature Tlnoughout the whole 
pi ogress of a case tho condition of tho bladder requires special 
attention, owing to the patient’s drowsiness, and the legulai use 
of the catheter becomes, as a lule, neeessaiy with the advance of 
the symptoms 

The complications and results of this fever fall to be dealt with 
according to the methods of treatment applicable to then diameter 
and extent 
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Typhoid ok Enteric Fever 
Typhoid or enteric fever (evrepov, the intestine) is a con- 
tinued fever characterized mainly by its insidious onset, by 
a pecuhar course of the temperature, by marked abdominal 
symptoms occurring m connexion with a specific lesion of 
the bowels, by an eiuption upon the skin, by its uncertain 
duration, and by a liability to relapses 

This fevei has received various names, such as gastric 
fever, abdominal typhus, infantile remittent fever, slow 
fevei, nervous fever, &c Dr Murchison, in reference to its 
supposed origin m putridity, uses the term “ pythogenic 
fever,” hut this designation has not been generally adopted 
Up till a comparatively recent period typhoid was not dis- 
tinguished from typhus fever For, although it had been 
noticed that the course of the disease and its morbid ana- 
tomy were different from those of ordinary cases of typhus, 
it was believed that they merely represented a variety of 
that malady The distinction between the two diseases 
appears to have been first accurately made m 1836 by 
Messrs Gerhard and Pennock of Philadelphia, and still 
more fully demonstrated by Dr A. P Stewart of Glasgow 
(afterwards of London) Subsequently all doubt upon the 
subject was i amoved by the careful clinical and pathological 
obseivations made by Sir William Jenner at the London 
Nature fever hospital (1849-51). A clear distinction has been 
established between the tv o fevers, not only as regards their 
typhoid. pp enomena or morbid features, but equally as legards their 
origin While typhus fever is a disease of ovei crowding 
and poverty, typhoid may occur where such conditions are 
entirely excluded , and the connexion of this malady with 
specific emanations given off from decomposing organic or 
feculent matters, oi with contamination of food or water 
by the products of the disease, is now almost universally 
admitted Alike m sporadic cases and m extensive epidemic 
outbreaks the existence of insanitary conditions in house 
drainage, water supply, &c , can m the majority of instances 
be made out The question whether such conditions alone 
will suffice to beget this fever — oi, m other words, its cle 
novo origin — has, as in the case of typhus, been much dis- 
cussed, and an affirmative opinion expressed by some high 
authorities But the same lemark must again be made as 
to the difficulties m the way of maintaining such a position 
m view of the evidence of the part played by microbes m 
infective processes 

Causes of That all insanitary conditions in respect of diamage of 
its out- houses and localities furnish the most ready means for the 
break introduction of the contagion of typhoid there is a general 
agreement, as there is equally that the most certain means 
of preventing its appearance or spread aie those which 
provide a thoroughly trustwoithy and secure drainage, a 
safe method of disposal of sewage, and a pure and abundant 
water supply Typhoid fever is much less dnectly com- 
municable from the sick to the healthy than typhus The 
infective agent appears to reside m the discharges from the 
bowels, m which, particularly when exposed and under- 
going decomposition, the contagium seems to multiply and 
to acquire increased potency Thus m sewers, drains, <fcc , 
m association with putiefying matter, it may increase in- 
definitely, and by the emanations given off from such de- 
composing material accidentally escaping into houses, or 
by the contamination of drinking water m places where 
wells or cisterns are exposed to fecal or sewage pollution, 
the contagion is conveyed. Of the precise nature of the 
contagious principle we have as yet no full information, 1 
but theie appears to he stiong reason for believing that a 
specific microbe or organism plays a part in the propagation 
of the disease Still it is obvious that for its successful 
1 A bacillus frequently noticed in certain tissues m cases of typhoid 
fever lias not yet been, satisfactorily proved to be an oigamsra character- 
istic of that disease, nor even to be constantly present 
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implantation m and effect upon the system a peculiar con- 
dition of preparedness or receptivity to the moibific agent 
must be presupposed to exist m the individual, legal ding 
which also our knowledge is of the vaguest There is 
abundant evidence that one of the vehicles for the con- 
veyance of the contagion is food, especially milk, which may 
leadily become contaminated with the products of the disease 
where an outbreak of the fever has occuired m a dany 
Typhoid fevei is most common among the young, the majoiity 
of the cases oecurnng between the ages of fifteen and twenty-five 
(Murchison) But childien of any age may suffer, as may also, 
though more raiely, persons at or beyond middle life It is of as 
fiequent occunence among the well-to-do as among the pool The 
gi eater numbei of cases appeal to occui m autumn In all countries 
this fever seems liable to pievail , and, while some of its featuies 
may be modified by climate and locality, its mam charactcis and 
its results aie essentially the same eveiywheic 
The moie impoitant phenomena of typhoid fever will he bettei I'atbo- 
undeistood by a brief leferenee to the pnncipal pathological changes logical 
which take place duung the disease These l elate foi the most pait changes 
to the intestines, m which the moi bid pi ocesses ai e highly ch aractei - of 
istic, both as to then natuie and then locality The changes (to typhoid, 
be piesently specified) are evidently the lesult of the action of the 
contagium on the system, and they begin to show themselves fiom 
the very commencement of the fevei, passing tlnough vanous stages 
duung its continuance The poition of the bowels m which they 
occui most abundantly is the lowei pait of the small intestine) 

(ileum), wheie the “solitaiy glands ” and “ Peyei’s patches ” on the 
mucous suiface of the canal become affected by diseased action of a 
definite and piogiessive chaiacter, which stands m distinct lelation 
to the symptoms exhibited by the patient m the couise of the fever 
(1) These glands, which in health aie compaiatively indistinct, 
become m the commencement of the fever enlaiged and prominent 
by mfiltiation due to mflaniniatoiy action m their substance, and 
consequent cell piolifeiation This change usually affects a large 
extent of the ileum, but is moie marked m the lover portion near 
the ileo-csecal valve (see Anatomy), It is genet ally held that this is 
the condition of the paits duung the first eight oi ten days of the 
fever (2) These enlaiged glands next undeigo a piocess of slough- 
ing, the mflaniniatoiy products being cast off either in fragments oi 
en masse This usually takes place m the second week of the fevei 
(3) Ulceis are thus formed varying m size accoidmg to the gland 
masses which have sloughed away They may be few oi many m 
number, and they exhibit certain cliaiacteustic appeal ances Thus 
they are fiequently, but not always, oblong m shape, with then long 
axis m that of the bowel, and they have somewhat tlun and ragged 
edges They may extend thiough the thickness of the mtostmo to 
the peiitoneal coat and in then progiess eiode blood-vessels oi pei- 
foiate the bowel This stage of ulceiation exists fiom the second 
week onwards duung the lemammg period of the level, and even 
into the stage of convalescence. (4) In most instances these ulcers 
heal by cicatuzation, leaving, however, no conti action of the calibre 
of the bowel This stage of healing evidently occupies a consider- 
able time, since the piocess does not advance at an equal late m 
the case of all the ulceis, some of which have been later m forming 
than otheis Even when convalescence has been apparently com- 
pleted, some unhealed ulceis may yet lemam and prove, partieulaily 
m connexion with emus in diet, a cause of relapse of some of the 
symptoms, and even of still more seuous or fatal consequences 
The mesenteuc glands external to, but m functional relation with, 
the intestine, become enlarged during the piogiess of the fever, blit 
usually subside aftei lecovery. 

Besides these changes, which are well recognized, otheis moie oi 
less impoitant aae often piesent Among these may he mentioned 
one which the piesent wntei has repeatedly ohseivcd m the sevoro 
and piotracted forms of this fever, namely, marked atrophy, thin- 
ning, and softness of the coats of the intestines, even aftei the 
ulcers have healed,— a condition which may not improbably he the 
cause of that long- continued impaiiment of the function of the 
bowels so often complained of by persons who have passed tin ough 
an attack of typhoid fever Other changes common to most feveis 
are also to he observed, such as softening of the muscular tissues 
generally, and partieulaily of the heart, and evidences of complica- 
tions affecting chest or othei organs, which not uufiequontly arise 
The swelled leg of fever sometimes follows typhoid, as docs also 
peuosteal inflammation 

The symptoms characterizing the onset of typhoid fever are very Progress 
much less maiked than those of most other feveis, and the disease of the 
m the majoiity of instances sets m somewhat insidiously Indeed, disease, 
it is no uncommon thing foi patients with this fever to go about 
for a consideiable time after its action has begun. The most marked 
of the eaily symptoms aie headache, lassitude, and discomfort, to- 
gether with sleeplessness and feveiishness, particularly at night , 
this last symptom is that by which the disease is most readily de- 
tected in its eaily stages The peculiai course of the temperature 
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is also one of the most impoitant diagnostic evidences of this fevei 
Duiing the fiist week it lias a morning lange of model ate febule 
use, but m tlie evening tlieie is a mailced aseent, with a fall again 
towaids moining, each nioining and evening, liowevei, showing 
respectively a lnghei point than that of the pievious day, until 
about tlie eighth day, when in an aveiage case the highest point 
is attained. This vanes aeeoiding to the seventy of the attack , 
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but it is no unusual tiling to legister 104° or 105° Falir in tlie even- 
ing and 103° or 104° m the morning Duiing the second week the 
daily range of temperalme is comparatively small, a slight morning 
i emission being all that is observed In tlie tlnid w-celt the same 
condition continues more oi loss , hut ficquently a slight tendency 
to lou eiing may be discerned, particnlaily m the morning tempera- 
ture, and tlie febrile action giadually dies down as a nile between 
tlie twenty -fust and twenty- eighth days, although it is liable to 
loom in tlie form of a lclapso. Although the patient may, duuug 
the earlier days of the fevei , be able to move about, ho feels languid 
and uneasy , and usually befoio the first week is over ho lias to take 
to bod, and soon the effects of the attack become moio appaient 
Ho is restless, hoi, and uncomfortable, paiticiilarly as the day ad- 
vances, and ln.s checks show a red flush, especially m tlie evening 
or after talcing food The aspect, however, is different from the 
oppressed stupid look which is pxosent m typhus, anil more resem- 
bles the appeal unco of lioctic Tlio pul so m an ordinal y case, al- 
though more rapid than normal, is not acccleiatcd to an extent 
con ^spending to the height of the temperature, and is, at least 
in the earlier stages of tlio fever, raiely above 100° In seveie and 
piotraotod cases, where thoio is cviclenco of extensive intestinal 
ulecsialion, tlio pulse becomes rapid and weak, with a dim otic char- 
acter indicative of cardiac fooblonoss. The longue has at first a 
thin whitish fiu and is led at tlio tip and edges It tends, liowevei, 
to become dry, brown or glazed looking, and fissured transvoiscly, 
while sordes may bo pi csont about the lips and teeth Them is much 
thirst and m some cases vonntmg. Splenic and hepatic enlarge- 
ment maybe made out Fiona an early period m tlio disease abdo- 
minal .symptoms show themselves with greater oi less distinctness 
and are frequently of highly diagnostic significance The abdomen 
is somewhat distended or tumid, and pain accompanying some 
gmglmg sounds may be elicited on light pressure about the lowei 
part of tlio light side close to tlie groin, — the region corresponding 
t o that portion of the intestine m which the morbid changes already 
referred to ai e progressing. Diarrhoea is a frequent but by no means 
con, slant symptom. "When present it maybe slight m amount, or, 
on tlio other hand, extremely profuse, and it conosponds as a rule 
(o the seventy of the intestinal ulceration. The discharges are 
highly charactenstic, being of light yellow colour resembling pea 
,x<mp m appearance Should intestinal luemorrhago occui, as is not 
uu frequently the case duiing some stage of the fever, they may bo 
<laik brown, or composed entuely of blood. Tlio urine is scanty 
and high-coloured. About tlio beginning, or during the course of 
tlio second week of the fever, an eruption ficquently makes its 
appearance on tlio slan. It consists of isolated spots, oval or lound 
m sliapo, of a pale pink or rose eoloui, and of about ono to one and 
a half IiUGS m diameter. They are seen chiefly upon tlio abdomen, 
chest, and back, and they come out in crops, which continue for 
four or five days and then fade away. At first they aie slightly 
olovated, and disappear on pressure. In some cases they aie very 
fmv in number, and their presence is made out with difficulty ; but 
in others they aro numerous and sometimes show themselves upon 
the limbs as well as upon the body. They do not appear to have 
any relation to the soventy of the attack, and m a very consider- 
able proportion of cases (particularly in children) they are entirely 
absent. Besides this eiuption tlieie are not unfrequently numei- 
ous very faint bhush patches or blotches about half an inch in 
diameter, chiefly upon the body and thighs. When present the 
roso-colourcd spots continue to come out in crops till neaily the 
end of the fever, and they may reappear should a relapso subse- 
quently occur. These various symptoms peisist throughout the 
tlmd week, usually, however, increasing in intensity The patient 
becomes prostrate and emaciated ; the tongue is dry and brown, the 
pulse quickened and feeble, and the abdominal symptoms more 
marked ; while nervous distuibance is exhibited m delirium, m 
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tiemois and jerkmgs of the muscles ( subsultus temlinum), m tliou si- 
ness, and occasionally m “coma vigil ” In seveie cases the ex- 
haustion leaches an extreme degi ee, although even m such instances 
the condition is not to be regarded as hopeless In favourable cases 
a change foi the bettei may be anticipated between the twenty -fiist 
and twenty-eighth days, moie usually the lattei It does not, how- 
evei, take place asm typhus by a well-nmiked crisis, but latliei 
by what is termed a “lysis” oi gradual subsidence of the febrile 
symptoms, especially noticeable m the daily decline of both 
moining and evening tempeiatuie, the lessening of dianlicea, and lm- 
pioveinent in pulse, tongue, &c Convalescence pi oceeds sloivly and 
is apt to be lnteiiupted by i elapses (due not unfiequently to enois 
in diet), which are sometimes as seveie and piolonged as tlie oiignial 
attack, and aie attended with equal oi even gieatei l isles. Should 
such i elapses lepeat themselves, the case may be proti acted foi two 
oi tluee mouths, but tins is compaiatively raie 

Death m typhoid fever usually takes place fiom one oi othei of Cause 
the following causes (1) Exhaustion, m tlie second oi thud weeks, death 
or latei. The attending symptoms aie increasing emaciation, w calc- typlic 
ness of the pulse, and cadavene aspect Sometimes sinking is 
sudden, pai taking of some of the chaiacteis of a collapse (2) 
Hannon liage fiom the intestines The evidence of this is exhibited, 
not only m the evacuations, but in the sudden fall of tempeiatuu 1 
and rise m pulse-iate, together with gieat palloi, faintness, and lapul 
sinking Sometimes liannoiiliage, to a dangeious and even fatal 
extent, takes place fiom the nose (3) Peifoiation of an intestinal 
ulcei. Tins gives use, as a rule, to sudden and intense abdominal 
pam, togcthei with vomiting and signs of collapse, viz , a lapul 
liiekenng pulse, cold clammy skin, and the mailced fall of tempera- 
ture. Symptoms of pentomtis (see Peritonitis) quickly supra vene 
and add to the patient’s distress Death usually takes place within 
24 liouis Occasionally peritonitis, apart from perforation, is the 
cause of death. ( 4) Occasionally, bu 1 1 ai ely, hy pel pyi exia ( excessive 
fc\ ei) (5) Complications, such as pulnronaiy or cerebral inflamma- 
tion, bedsores, &c. 

Coitam sequelra aie sometimes observed, the most important 
being the swelled leg, penostitis affecting long bones, general lll- 
hcalth, and amemia, with digestive difficulties, often lasting foi a 
long time, and sometimes issuing in phthisis Occasionally, aitei 
seveie cases, mental weakness is noticed, but it is usually of com- 
pel ativcly short duiation 

The moitality in typhoid fevei varies with tlio chaiacter of the Moi- 
oulbrcak, the geueial health and suirouiidmgs of the individuals tality 
attacked, and othei conditions At ono time it was logaided as, 
on an average, about the same as that of typhus , but nuclei modem 
methods of tieatment tlie chances of recovery are much greatoi, anil 
the death-iate maybe stated as about 12 per cent, oi peihaps some- 
what less 

The tieatment embraces those prophylactic measures which aim Tieat- 
at preventing the escape of sewer gases into dwelling-houses by meut 
caiofnl attention to the drainage and plumb ei -work, and also secuie 
an abundant supply of pure water foi domestic use (see Hygiene, 
Sewerage, and Ventilation) When an outbiealc of the fevei 
occuis m a family, all such matteis should be specially inquired 
into, and the sources of milk supply carefully scrutinized The 
discharges from the bowels of the typhoid patient should bo at once 
disinfected with caibolic acid oi other similar agent, and the greatest 
care taken as to their disposal, with the view of obviating any n&k 
of contamination of drinlang- water, &o The general management 
is conducted upon the same principles as are observed m the case 
of typlms, except that m typhoid fever very special care is neces- 
sary in legaid to diet Milk, the gieat value of which as a fevei - 
food was fiist cleaily set foith by Prof Gairdner, is of eminent 
service m typhoid, but it must be administered with due regard to 
timo and to tlio digestive poweis of the patient. When given too 
frequently oi m too great quantity it may, by its impel feet digestion, 
prove a source of mutation to tlie bowels Even when given with 
every caie it may fail to agree, as is proved by the presence of un- 
digested curd in the ovacuations In such a case its admixtuie 
v ith lime water oi with peptonizing agents may render its digestion 
less difficult, but sometimes its use must for a time be suspended 
It is, however, rare that milk cannot be borne when carefully ad- 
ministered Bailey watei oi simple soups, such as chicken biotli, 
beef-tea, &c , are occasionally useful either as substitutes for or 
adjuvants to milk. All through the fever the patient should be 
fed at regular peiiods — not, as a rule, oftoner than once m one and 
a half or two hours — although in the intervals watei or other fevei- 
flpntr may be given from tune to time In convalescence the diet 
should still be largely milk and soft matters, such as custards, light 
puddings, meat jellies, boiled bread and milk, &c , but othei solid 
foods, with the exception of fish, should be foi a long tune avoided 
In changing the diet it is of importance to note its effect upon 
the tempeiature, which may sometimes be considerably disturbed 
from this cause, even after the apparent subsidence of all febule 
action Stimulants, although unnecessary m a large proportion 
of cases, aio occasionally called for when there is great exhaustion, 
and m piolonged attacks Then effect, however, should be care- 
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fully watched They are usually best administered m the form of 
pui e spit it 

The moie piominent symptoms which mark the com se of typhoid 
fe\ei frequently call foi special tieatment Thus, when the fever 
continues long, with little hieak m its course, the employment of 
lemedies to contiol its action (antipyretics) may often be lesoited 
to with benefit Such drugs as quinine, salicm, sahcylie acid, and 
salicylate of soda, kaum, antipynn, antifebim, &c. (m ten to thiity 
giain doses of one 01 othei), may fiequently bieak m upon the con- 
tinuity of the fevei, and by maikedly low ering the tempeiatme 
leheve foi a time the body fiom a source of waste, and aid m 
tianqiulhzing the excited neivous system The times for their 
administration are citliei one 01 two horns befoie the usual maximum 
tempeiatuie 01 duimg the period of 1 emission These lemedies 
may, however, fail, 01 by inducing sickness or gieat piostiation and 
depression of the cuculation requne to be discontinued. Foi a 
sumlar pui pose the cold hath is lecommended by many high 
authouties and is legulaily employed in Geimany The method 
leco mm ended by Liebermeistei is this. “When the tempeiatme 
uses above 104° Fahi , the patient should be placed m a bath of 
about 94°, which is gradually cooled down by the addition of cold 
water to 68° Fahr , and lemarn lmmeised foi twenty or thiity 
minutes, the limbs being all the while gently nibbed He should 
then be put back mto bed ” Anothei method is that of Dr Biand 
of Stettin “When the patient’s tempeiatme attains 302° Fain , 
lie should be placed m a tepid hath ot 70° and allowed to leinum 
till a sense of coldness oi shivenng is pi oduced, winch usually 
occuis in horn five to twenty minutes ” By such means no doubt 
the tempeiatme can often be ledueed 2° oi 3° Fahr , hut it is veiy 
apt to use again and the bath must then be lepeated It is claimed 
by the advocates of this method of tieatment that it has been suc- 
cessful m diminishing gieatly the mortality of typhoid fevei, "but 
they hold at the same time that its success in laige measuie depends 
upon its employment fiom au eaily stage in the disease British 
physicians are much divided upon the point, many high authouties 
agreeing m its maiked utility, while otlieis no less eminent legaid 
it as fraught with danger from the fiequent movement of the 
patient fiom bed, the shock to the system, and the li&k of Inemoi - 
lhage, pneumonia, or other complications, and as a plan of tieat- 
ment difficult of being earned out m ordinary piaetice Although 
employed in some feiei hospitals and with apparent success, it has 
not yet commended itself foi general adoption Other methods of 
applying cold, while probably less effectual than the bath, axe much 
more available, as, foi example, the tepid or cold pack, the frequent 
sponging of portions of the body with cold water, oi the applica- 
tion of icebags to the head The present wuter has lesoited to 
these methods m many cases of typhoid fever, with the effect of 
maikedly lowenng a high temperature When dianlicea is ex- 
cessive it may he lest rained by such remedies as chalk, bismuth, 
Dovei's powder, &c Hamionhage is dealt with by preparations of 
eigot, oi by acetate of lead, gallic acid, oi other styptics In the 
e\ent of perfoiation of the bowel opium is the only means avail- 
able to lessen the distress attending that fatal occurrence 
In the convalescent stage, and even aftei apparently complete 
lecovery, the utmost care should he observed by the patient as to 
diet, all haid anil indigestible substances being dangeious from 
their tendency to nutate or leopen. unhealed ulceis, and hung on 
a relapse of the fevei or cause a sudden peifoiation Lastly, the 
general health demands caxeful attention for a length of time, 
in new of the remoter risks of chest and other diseases aheady 
alluded to 


Relapsing fevei is highly contagious, and appeals, like typhus, Causes of 
to be readily communicated by the exhalations fi om the body. With oi igma- 
lespect to the nature of the contagion, ceitam important and mtei- tion 
estwg observations have been made In 1873 Obenneiei discoveied 
m the blood of persons snffenng fiom relapsing fevei minute 
oiganisms in the ioim of spnal filaments of the genus Sjuiocluvta 
(see vol xxi p 399, fig 1, n), measmmg in length T Ju to T A,x 
inch and m breadth -rrhir to tnrfanr inch, and possessed oi lotatoiy 
oi twisting movements. This oigamsm has received the name ot 
Spu ilium obcimcien It appeals to he piesent m abundance dur- 
ing the height of the febiile symptoms, ami is not seen duung the 
intei val until the i elapse is impending, ivlien it is again piesent as 
befoie This observation lias been confirmed by numeious uivesti- 
gatois, and it has been found that inoculation with the blood 
containing these Spn ilia piodueed the symptoms of l elapsing fevei 
in both men and annuals Compaiatively little is as yet known ot 
the life-histoiy of these oiganisms, and the question whether tlioy 
aie to he legaided as the pume sornce of the disease oi as meie 
accompaniments affoids giound foi difference of opinion (see Paih- 
ology, vol xvm p 403) , nevertheless then discoveiy and the con- 
ditions of then presence aheady mentioned aie notewoitliy facts in 
lefeience not only to the pathology of tins fevei but also to the 
geneial doctrine of mfectiveness m disease-pi ocesses The most con- 
stantly lecognized faetoi m the oiigm and spiead of i elapsing fever 
is destitution , but this cannot he legarded as more than a predis- 
posing cause* favouung the leeeption and propagation of the morbific 
agent, since in many lands widespiead and destructive famines havo 
pi evaded without any outbreak of this fevei Instances, too, havo 

been lecoided wheie epidemics w r eie distinctly associated with ovei- 
ciowdiug lather than until privation. Relapsing fevei is most 
commonly met with in the young One attack does not appeal to 
pioteet fiom otlieis, but lathei, according to some authorities, on- 
gendeis liability 

The extiome contagiousness of lelapsmg fevei has occasionally Its con 
been shown hy its spieadmg widely when mti oduced into a distuct, tngious- 
even among those who had not become predisposed by destitution ness, 
or other depressing conditions The contagion, like that of typhus, 
appeals to be most active m the immediate vicinity of the patient 
and to he gieatly lessened by the access of flesh air. It is capable 
of being conveyed hy clothing The incubation of the disease is 
about one week The symptoms of the fever then show themselves 
with great abruptness and violence hy a ligoi, accompanied with 
pams in the limbs and seveie headache The febrile phenomena 
aie veiy mailied, and the tempeiatme quickly uses to a high point 
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Relapsing Fever. 

Tins is a continued fever occasionally appearing - as an 
epidemic in communities suffering from scaicity or famine 
It is characterized mainly by its sudden invasion, with 
violent febrile symptoms, which continue for about a week 
and end m a crisis, but are followed, after another week, 
by a return of the fever. 

This disease has leceived many other names, the best 
known of winch are famine fever, short fever, synocha, 
bilious relapsing fever, recunent typhus, and spirillum 
fever As m the case of typhoid, relapsing fever was long 
believed to be simply a form of typhus The distinction 
between them appears to have been first clearly established 
m 1826, m connexion with an epidemic m Ireland Out- 
breaks of relapsing fever have occurred m all parts of the 
world at times and in places where famine has arisen ; but 
the disease has been most closely observed and studied m 
epidemics m Great Britain and Ireland, Germany, Poland, 
Russia, America, and India It has frequently been found j 
to prevail along with an epidemic of typhus fever I 


(105°-107° Fahr ), at which it continues with little variation, while 
the pulse is lapicl (100-140), full, and strong Thine is intense 
thirst, a cliy blown tongue, bilious vomiting, tenderness over the 
liver and spleen, and occasionally jaundice Sometimes a peculiar 
bionzy appearance of the skm is noticed, hut tlioie is no ehararlor- 
islic rash as m typhus There is much prostiation of .strength. 

After the continuance of these symptoms foi a ponod of fiom live 
to seven days, the tempcratuie suddenly falls to the normal point 
oi below it, the pulse becomes correspondingly slow, and a profuse 
peispnation occurs, wdnle the severe headache disappears and tlio 
appetite letums. Except foi a sense ol weakness, the patient feels 
well and may even letxun to work, but m somo cases there remains 
a condition of gieat debility, accompanied with rheumatic pains in 
the lunhs This state of freedom fi om fever continues for about a 
week, when theie occuis a well-markcil relapse with scarcely less 
abruptness and seventy than m the first attack, and the w'liolo 
symptoms are of the same character, hut they do nob, as a rule, 
continue so long, and they tonnmate in a crisis m three or four 
days, after winch convalescence pioceeds satisfactorily Second, 
third, and even fourth relapses, however, may occur m exceptional 
cases 

The mortality m relapsing fever is comparatively small, about 5 Mor- 
per cent, being the aveiage death-rate m epidemics (Murchison), tality, 
The fatal cases occur mostly from the complications common to &e. 
continued fevei s. The treatment is essentially the same as that 
for typhus fever (see above). (,T. 0. A ) 
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Part I — Historical 

T YPOGRAPHY (writing liy types) is the art of print- 
ing (cast-metal) movable types on papei, vellum, Ac 
It is quite distinct, not only from wilting, but from xylo- 
graphy or wood-engiavmg, i e , the art of cutting figuies, 
letters, or woids on blocks of wood and taking nnpiessions 
from such blocks, by means of ink or any otkei fluid 
coloured substance, on paper or vellum 
Ecuhest Possibly the earliest attempt to descube tlie ait of typogiaphy 
delim- is that m the Duncttus issued by Peter Sehoeffei, pel haps before 
tious 1156, the colophon of u Inch says that it was finished “Aite nova 
lmpiimeudi sou cai aoteuzandi [fiom dim ado — lettei] absque 
calami e\aiatione ” Fust and Sclioeffer m the Mamz psaltei of 
1157 said that it was formed hy an “ admventio aitihciosa linpn- 
mendi ac caiactenzaudi absque calami ulla exaratione ” The colo- 
phon of the Oatholicon of 1460 is more pieeise, and says that the 
hook was printed “non calami, still, aut penme sufhagio, sed mu a 
patronamm foimai unique concoidia, piopoicione, ac modulo ” In 
1 162 Albieeht Phstei had “gediuekot ” the Font Histoi les In the 
JaIci Sextus JDeu ctahum, published in 1465, Fust and Sclioefiei 
say that it -was completed “non atiamento [“atramento commum," 
lu the Justiinanuh of 1468 and 1472], plumali canna ncquo anea, 
sed artihoiosa (iuadam adinveiitione lmprnnoudi sou caractenzandi,” 
a pluaso winch they slightly vaned m Ciceio’s Ojfiua, issued m 
the same yoat “non atramento, plumali canna neque anca, sed 
aite quadam porpulcia ” The edition of St. Jerome’s Epistles of 
14.70 is said to have been completed by an "ais lmpiessoria,’’ the 
JDecnium Qmtiani of 1172 by an “ars qmedam mgomosa lmpri- 
nioudi," tlie Dyalogus of 1478 by an “ais magistia ” AYo find 
fuitlioi — “ars sancta” oi “ divma," “nova ais soiibeiidi,” “novum 
cvscnbendi genus prope divinum," “scul])toua aielietyporiun ais," 
“ais liuiilica lonn.indi,” “ais excusona," “nova lmpnmendi latio,” 
“ars piussunc," “chaleotypa ais," “ clialcogiaplna" (1172 and 
later), “clialcogiaplna excusona improssonaquc," “hbraua un- 
presHio," “ ompvyntynge " (Caxton, 1482), “pionteiei” (Seliocllei, 
1192), “ tiuokory ” (1505), ‘ ! impression dcs livrcs ” (1498), and 
“pioulon.” 

Printers. The oarly printers called themselves, or woio called by others, 
“lilnormn prothoearagmatioi ” ( tfmmm llhytlm , 1468), “nnpies- 
horos libioium," “oxsculptor libioium" (Jenson, 1471), “clial- 
cographus ” (1173, Ham, 13036), “magisler aitis lmpiossoritv,” 
“ booekpnntcr " , and during the 16th century wo find them still 
froiiueutly called “ clulootypus ” and ‘ ' ehalcographus " 

Typos. Tlie types wcio at first designated moio by negative than positive 
expressions In 1468 they were called “caiagnm," later on “cai- 
acter” or “cliaiactev," “aiolietipai notes ” (1473, Ham, 13036), 
“seulptoria arehetyponun ars,” “chaleotypa ais,” “formal,” “ai- 
tilu'iosibbim.e unprinioudoruiu libiorum formic ” We soon hear 
also of the process and material hy wlueli they weie produced 
The GmmnuUim of 1468, published hy Sclioeffer, says that it was 
“ cast ” (bum iusus libellus) In 1471 “ amea fomulce ” are spoken 
of , and Bomardus Ceimmus and lus son say that they had minted 
the Vngil “oxinoHsis ante oalibo earaetoiihus ot delude fusis litens" 
(with lolteib first out into stool and then cast) In 1473 Fuedueh 
Cvuusnor at Nuremboig says that ho had “ cut” (sculpsit) the work 
of Diogenes (Ham, 6192) Johan Zomei of Ulm says m 1474 that 
he had paifcolod a hook, not noth the iron, hut with letters of metal 
(slaguois eiu'aetmbus). In 1474 Joli. Pli do Lignaimne speaks of 
“motallicue forma'.” In 1476 Ilusner of Strashiug represents the 
Nidor as bang printed with “lotteis cut of metal (littens sculptis 
artiliciali corto conatu ox cere) ” Nicolas Jenson printed in 1480 
with letters “cut and cast” (sculptis ac conllatis) 

Word Tlie woid typographies does not seem to occur befoie 1488, when 
“typo- xfc was usod in the preface of P, Stopliaiius Dulcnuus Seal® to the 
graphy.” Astronomieon of Mamlius, piiuted m that year at Milan hy Antomus 
Zarotus ; 1 in 1498 Erasmus uses it in a letter (dated 13th Feb ) to 
Chnstianus, a Lubeck merchant ; s and m 1517 Johan Sclioeffer 
applies the word to himself m the colophon of the JSneas Sylvius 
published by him. But of the use ox the woid typographia no 
cailier instance is known than 1520, m which year Gerardus Novio- 
magus ( = Gcldenhaimus) in his Zurnh atiuneula de Batavorum 
Insula (prof, to Nicol, Buscoducensis, dated 1520) says • “inventa 
Uonnanorum . , . bombarda videlicet, typographia, pyxis char- 
taquo nnutica ; ” and Johan Schott, a punter of Stiashiug, m the 
(kogr, Ftolem. published hy him, describes his grandfather, Johan 
Moutoliu, as “primus typographic inventor.” Gerardus, it may 
ho added, borrowed the whole passage from Pet. Montanus (li 1 
Adag ., published a. 1504), who has c halcogiaphia instead of typo- 
1 Maittaire, Annettes Typogr , i. 508, note 1. 

2 Opp , iii. col. 24. 
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giaphia Meeiman indeed 3 speaks of a use of the w ord typogiaphia 
(oi at least of typogiaphus) eailiei than 1520, and i e ferns to tlie pieface 
of Bemardiuus Yeionensis in the edition of Tibullus, Catullus, and 
Pi opcitius published at Yemce m 1493 by Syinon Bevil.iqua, “at 
least," Meei man adds, “as it (the pieface) is lead in the Annul 
Typogt of Maittane, i 560, 2d ed ” But on page 560 III ait t an e 
quotes thefiist two lines of Beinaidmus’s pieface (till chat) and 
then adds “Guccis cliaiaeteubus destitutus, typogiaphus necesse 
liabuit hiatus in. commentauo Inc like lelniqucie,” which is evi- 
dently Maittane’s own lemailc, not that of Beinaidinus The pie- 
sent wntei at least has been unable to find such a passage in the 
Tibullus 

Although the art of writing and that of block-printing 
both diffei widely fiom printing with movable metal types, 
yet this last piocess seems to have been such a giadual 
transition from block-printing, and block-printing m its 
turn to have been such a natuial outcome of tlie many 
tuals that were piobably made to produce books m some 
more expeditious manner than could be done with kaiicl- 
wiitmg, that a cursoiy glance at these two processes will 
not seem out of place, all the less as a discussion on tlie 
oiigm and progiess of typography could hardly he under- 
stood -without knowing the state of the liteiary develop- 
ment at tlie time that printing appealed. 

The ait of printing, % e , of impressing (by means of First 
certain foims and colouis) figuies, pictures, letteis, words, attempts 
lines, whole pages, Ac , on other objects, as also the art of at l innt ' 
engraving, which is msepaiahly connected with printing, 
existed long befoie the 15th centuiy. Hot to go back to 
remoter essays, tlieio is reason to suppose that mediaeval 
kings and pnnees (among others William the Conqueioi) 
had their monogiams cut on blocks of wood oi metal m 
order to impress them on their ckartcis Such impiessions 
from stamps are found instead of seals on charters of the 
1 5tli century. Manuscripts of the 12th century show 
initials which, on account of their uniformity, are believed 
to have been impressed by means of stamps or dies 4 But 
the idea of multiplying representations from one engraved 
plate or block or other form was unknown to the ancients, 
whereas it is predominant m what we call the art of block- 
printing, and especially m that of typography, m which 
the same types can he used again and again. 

Block-pimtmg and puntuig with movable types seem to have East 
been practised m China and Japan long befoie they w r eie known m Asiatic 
Em ope. It is said that in the year 175 the text of the Chinese punting 
classics was cut upon tablets, which weie erected outside the um- 
veisity, and that impressions were taken of them, some of which 
are said to he still in existence Printing fiom wooden blocks can 
be traced as far hack as the 6th centuiy, when the founder of tlie 
Suy dynasty is said to have had the reinaius of the classical books 
cugiaved on w r ood, though it was not until the 10th centuiy that 

S uited books became common In Japan tlie eailiest example of 
ock-prmtmg dates from the ponod 764-770, when the empiess 
Shiyau-toku, m puisuance oi a vow, had a million small wooden 
toy pagodas made for distubntion among the Buddhist temples and 
monasteries, each of which was to contain a dharani out of the 
Buddhist Sciiptures entitled “ Yimala nirbhasa Sutia,” printed on 
a slip of paper about 18 inches in length and 2 m undth, which w*as 
rolled up and deposited in the body of the pagoda under the spue 
In a journal of the penod, under the yeai 987, the expi ession 
“printed” hook ” {sun-hofi) is found applied to a copy of the Bud- 
dhist canon hi ought back from China by a Buddhist priest This, 
of course, must have been a Chinese edition ; but the use of the 
teim implies that punted hooks were already known m Japan It 
is said that the Chinese printed with movable types (of clay) from 
the middle of the 11th centuiy The authorities of the British 
Museum exhibit as the eailiest instance of Coiean hooks printed 
with movable types a work printed m 1337 To the Coieans is 
attributed the invention of copper types in the beginning of the 
15th century , and an inspection of hooks healing dates of that 

3 Ong Typogr., i p 32, note cm. 

4 Passavant, Le Peintre-Graveur, l. 18, Leipsic, 1860-64 , John 
Jackson, Wood-Engiavmg, London, 1839 ; Buclier, Qesch. dei techn 
Kdnste, p. 362 sq 
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Dypold Label (Laubei), a teachei and tianscubei at Hagenau in 15th- 
Geimany, is known to have carried on a busy tiade m manu&cnpts centum 
just about the time of the invention of punting His prospectuses, books, 
m handwutmg of about the middle of the 15th century, announce mitten 
that whatever books people wish to have, laige 01 small, “geistlich 
odei weltlich, hubsch gemolt,” ai e all to be found at Dypold Laubei ’& 
the scribe He had m stock Gesta Romanotum, nut den Viguien 
gemolt, poetical works (Pm ami, Tt istem, FreidanJc) , romances of 
chivalry (Do Witfam Ritto ; Von ewie Getrmocn Ritter do sin 
eigen Ho tze gab uttib emer schonen Ftoivcn loillcn , Do Ritto unto 
dem Zubo ) , Biblical and legendary woiks (A Rimed Bible , A 
Psalter, Latin and Goman, Episteln und Fiangehen dutch das 
Jot , Vita Christy , Das gantze Passional, wmtet teil und summei teil , 
devotional books ( Bellial , Der Selen Tt ost , Do Rosoikt antz , Die 
zehn Gebot nut Glosen , Small Bette - Buchei ) , and books foi the 
people (Gate beweht te Artznien-Bucha , Gemolte Loss Bucket, ic, 
toi time- telling books , SchacMzabel gemolt) The lowei educational 
books consisted for the most pait of the Abecedatia, containing the 
alphabet, the Lord’s prayer, the creed, and one 01 two piayeis , the 
Donatus, a short Latin giammai extracted from the voik of yEIius 
D onatus, a Roman giammanan of the 4th centuiy, and distinctly 
mentioned in a school ordinance of Bautzen of 1418 , the Docti i m le, 
a Latm grammar m leonine veise, compiled by Alexandei Gallus 
(oi De Vfila Dei), a minonte of Buttany of the 13th centuiy , the 
Swmnula Locjiea of Petrus Hispanus (afteiwaids Pope John XXI ), 
used m the teaching of logic and dialectics , and Dionysius Cato’s 
Disticha de Monbus, and its supplement called Fautus, with the 
Floretus of St Bemaid, used in. the teaching of moials As helps to 
I the cleigy m then attempts to educate the lowei classes, and as a 
means of assisting and promoting puvate devotion, there weic 
pictuie books accompanied with an easy explanatoiy text, for the 
most part ^presentations of the mystic relation between the Old 
and Hew Testaments (typology) Among these books tlie BMut 
Paupetum 2 stands fiist It lepresents pictoiially the life and 
passion of Chust, and there exist MSS of it as eaily as the 13th 
century, in some oases beautifully illuminated. 3 A uchly lllurui- 
| nated MS. of it, executed m the Netherlands e 1400, is m the 
British Museum (piess-maik, King’s, 5), and also fragments of one ol 
the 14th century (press-mark, 31,303). A remodelling and develop- 
ment of this work is the Speculum Humanee Salvations, a woik m 
rbyxne of the 14th century, which in foity-ftve chapters represents 
the Bible history interwoven with Mauolatry and legend Of this 
work the Paris national libraiy and aisenal library each possesses a 
MS composed m 1324, wheieas the Bntish Museum has nine MSS 
(six being illuminated) of the 14th and 15th centimes, wntten m 
the Netherlands, Germany, Fiance, and England, one (press-maili, 

16,578) beaung the distinct date 1379 and another (piess-maik, 

Egeiton, 878) that of 1436 A woik of a similar natme is the 
Apocalypm , of which at least two lecensions with lllustiations may 
be pointed out. One gives the text as we know it, with oi without 
commentary, foi which cf But Mns , 17,333 (Ficncli), 18,633 
(Fiench, but wntten m England), Reg 2 D xm , and 22,493 
(Fiench),— all four eaily 14th centuiy Another is moio a short 
histoiy or biogiaphy of St John, but the illustrations follow those 
ofthefoimer woilc very closely, cf Brit Mus, 19,896 (15th century, 

Gennan) It is this last lecension which agices with the block- 
book to be mentioned heieaftei Other devotional woiks me the 
Ais Mm tendi, the Antichrist, and othei works which will be found 
mentioned among the block-books 

Block-Printing or Xylography, 

When all this ■writing, transcribing, illuminating, Ac., Block - 
had reached their period of greatest development, the art printing, 
of printing from wooden blocks (block-printing, xylography) 
on silk, cloth, &c , vellum, and paper made its appearance 
in Europe It seems to have been practised, so far as wo 
have evidence, on cloth, <fcc , and vellum as early as the 1 2th 
century, 4 and on papei as far back as the second half of 
the 14th century, while it was largely employed m the 
early part of the 15th m the pioduction of (1) separate 
leaves (called briefs, from breve, scriptum), containing either 
a picture (punt, prent , shortened from the Fr emprini \ 
empremte , and already used by Chaucer, C T , 6186, six- 
text, D 604, pnnte, prente, preente, and m other early 
English documents ; also called in colloquial Gorman Ilelge , 

Helglein , or Halge) or a piece of text, or both togothei , 
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peuod seems to show that they used such types, even if they did 
not invent them 1 

Fiom such evidence as we have it would seem that 
Europe is not indebted to the Chinese oi Japanese for the 
ait of block-punting, nor foi that of printing with movable 
types 

In Europe, as late as the second half of the 14th cen- 
tury, every book (including school and prayer books), and 
every public and private document, proclamation, bull, 
letter, tfcc , was written by hand , all figures and pictures, 
even playing-cards and images of saints, were drawn with 
the pen or painted with a brush In the 13th century 
theie already existed a kind of book trade. The organi- 
zation of universities as well as that of large ecclesiastical 
establishments was at that time incomplete, especially m 
Italy, France, and Germany, without a staff of scribes and 
tianscnbers ( senptores ), illuminators, lenders, sellers, and 
custodians of books (stationani hbrot um , hbi am), and per- 
gamenai ii, i e , persons who prepared and sold the vellum 
or parchment required for books and documents. The 
books supplied were for the most pait legal, theological, 
and educational, and aie calculated to have amounted to 
above one hundred different works As no book or docu- 
ment was approved unless it had some ornamented and 
illuminated initials or capital letters, there was no want 
of illuminators The workmen scribes and transcriber 
were, peihaps without exception, cahgraphers, and the 
illuminators for the most part artists. Beautifully written 
and richly illuminated manusciipts on vellum became 
objects of luxury which were eagerly bought and treasured 
up by princes and people of distinction Burgundy of 
the loth century, with its rich literature, its wealthy 
towns, its love for ait, and its school of painting, was m 
this respect the centre of Europe, and the libraries of its 
dukes at Brussels, Biuges, Antwerp, Ghent, &e , contained 
raoie than thiee thousand beautifully illuminated MSS 

In speaking of the writing of the manuscripts of the 
15th and two preceding centuries, it is essential to dis- 
tinguish, in each country, between at least fom different 
classes of wilting, and two of these must be again sub- 
divided each into two classes All these different kinds of 
vmtmg were, m the first instance, taken as models for 
cutting such poitions of text as were intended to illustrate 
and explain the figures m block-books, and afterwards as 
models for the types used in the printing of books and 
documents 

(1) The bool hand, that is, the oichnary waiting of legal, theo- 
logical, and devotional books, was used by the official tiansenbexs 
of the universities and chuiches These men had leceived a moie 
oi less learned education, and consequently mote oi transcribed 
hooks with a ceitam pietence of understanding them and of being 
able to write with greatei rapidity than the oidmaiy caligiapher 
Hence then wilting maybe called (a) the own end or cursive book 
hand, of which a good many illustrations may be found in Wilh 
Schum, Fxempla Codicum Amplon Erfurtensvwn, Quite distinct 
fiom this cm lent wutmg, and much clearei and more distinct, is 
(6) the uptight oi set book hand, winch was employed by some 
writers who worked for universities and chuiches, and also by a good 
many who may be piesumed to have woiked m laige cities and cona- 
meicial towns for schools and the people in general without uni- 
versity connexion (2) In the church hand (Gothic or black letter) 
weie pioduced tianscupts of the Bible, missals, psalters, and other 
woiks intended for use in churches and private places of worship. 
This wutmg we may again subdivide into two classes,— (a?) the orna- 
mental ot cahqraphic writing, found exclusively in books intended 
for use in chuiches or foi the pnvate use of wealthy and distin- 
guished pei sons, and (b) the ordinal y upright oi set chut ch hand, 
employed for less ornamental and less expensive books (3) The 
letter hand may he said to he intermediate between the set liteiaiy 
book hand and the set literary chrnch hand, and to diffei but little 
fiom eitliei It was employed m all public documents of the 
nature of a lettei (4) The court oi chatter hand was used foi 
cliarteis, title-deeds, p apal bulls, &c. 

1 See Em Satow, “On the Early Hist of Printing m Japan,” m 
Tuint Asmt Soc of Japan, x 48 sq ; and Stan Julien, “Documents 
sur l’Art dTmprimei,” &c , in Journ Asiat , 4 me ser , ix 505. 


2 We find this title applied to at least three woiks, — (1) the well- 
known block-book, of which we speak below, (2) a treatise “in qua do 
vitus et virtutibus agitm,” and (3) a work m rhyme by Alexandei 
Gallus 

3 See Laib and Schwarz, Bibha Pauperum, Zurich, 1867. 

4 Weigel, J nfange, l 10 




and of ( 2 ) whole block-books, sometimes consisting of half 
pictuie and half text, 01 wholly of text, or altogether of 
pictuie 1 It is, however, certain that about 1400 xylo- 
giaphy was known all over Gei many, Flanders, and Holland 

In these blocks, as m wood-engiavmg now, the lines to be printed 
weie in lelief The block, aftei the pictuie or the text had been 
engraved upon it, was hist thoioughly wetted with a thm, wateiy, 
pale biown matenal, much i esemblmg distempei , then a sheet of 
damp papei was laid upon it, and the back of the papei was caie- 
fully nibbed with some kind of dabber 01 burnisher, usually called 
a ft otton, till an impiession fiom the lidges of the caived block had 
been turn sfei ied to the papei In this fashion a sheet could only 
he punted 011 one side (anopisthogt aplnc) , and m some copies of 
block-books we find the sides on which tlieie is no printing pasted 
togethei so as to give the work the appeal ance of an oidmaiy book 
Theie aio only a few block-books which do not possess this char- 
actenstic, as the Legend of St Set vutius m the loyal libiaiy of 
Biussels, Las Zeitgloeklem m the Bambeig libiaiy {ef Falkenstcm, 
]i 19), Las gcuthch uiul welthch Rom at Althoip and Gotha {ef 
Falkenstem, p 46) , but these belong to the end of the 16th centuiy, 
and tlierefoie to a latoi penod than the oidmaiy block-books. Con- 
sequently, if a man wanted to set up as apimtei of briefs oi books, 
he needed no apparatus but a set ol wood-blocks and a mbbei. 

Founeily it was the gencial opinion that playing -caids had 
been the first pioducts of xylogiaphy , but the eailiest that have 
been pieseived to us aie done by hand, while the punted ones date 
horn the 15tli century, tlieiefoie fiom a penocl ui which woodcuts 
wcie alicady used foi other pm poses It is believed that some of 
the wood engravings and block-books weie printed m nionasteiies 
Block- In a necrology of the Franciscan inonasteiy at Noidlingen, which 
pi mtci s. comes down to the beginning of the 15tli centuiy, this enliy oecuis 
“VII. Id Augusti, obut Fratcr h Luger, laycus, optimus incisor 
ligiionun”; and on some of tlio ongiavings we find the aims of 
certain monasteries, which may, however, meiely mean that they 
weie printed foi, not in, those monasteries The legisteis of Ulm 
mention sc veial wood-ongiavcis {formschneidct ), — m 1398 a eoitam 
ITlnoh ; m 1441 Ilcmueh Potoi von Eiolzlieim, Joerg, and auothei 
Heinrich ; m 1442 Ulueh and Lionhait; m 1447 Claus (Nicolas), 
S to del (Christopher), and Johann , m 1455 Wilhelm , m 1461 
Meistoi Uluch, &c In a legistei of taxes of Nordlmgeu we find 
from 1428 to 1452 a certain Wilhelm Kogoler mentioned as bnef- 
tnlcko , m 1453 lus widow is called alt brief truckcnn ; and m 
1461 Ilia hi other W llholm is regia tei cd for the same craft At Mamz 
thote was a printer, Jlenno Cruse, in 1440. At Nurembeig we find 
in 1449 Hans, a foimschneidet, while lus son Junghans exercised 
the same lndustiy from 1472 to 1490 Hans von Pfedeishcim punted 
at Frankfoit m 1459, and Petoi Schott at Strasburg m 1464 A 
corlaui George Glockondon exeicised the same trade at Nurembeig 
t’ll 1474, w'lion ho died, being succeeded by a son and afteiwards 
by a grandson. In Flandeis a Jan de Printeie was established at 
Autwerp m 1417 ; and printers and wood cngiavers (houte bild~ 
snyters ) worked tlieie m 1442 ( Pnmlegcs of the Coiporation of St 
Luke at Antwerp) At Bulges printers and beeldetnakets (malceis, 
engravers of images) were cnumeiatod m 1454 among the membeis 
of the fraternity of St John the Evangelist The punters of playnig 
cauls seem to have constituted a separate class These entnes show 
that about the middlo of the 15th centuiy there weie men who 
exercised the ait of wood-engraving and printing as a trade oi craft 
1 1 seems also coi Lam that wealthy persons and religious institutions 
were wont to possess sets of blocks, and, when, occasion arose, they 
printed a set of sheets foi piesentation to a fnend, or m the case of 
monasteries foi sale to the passing pilgrim. A punter of briefs or 
block -books had no need to serve an apprenticeship, any neat- 
lianilod man could print foi himself We loam fiom the mventoiy 
of the possessions ol Joan de Ilmsborg, bishop of Liege (1419-1455), 
and his sistoi, a nun m tlio convent of Bethany, near Mechlin, that 
they possessed “mnini mstuimontmn ad lmpnmendas seuptnras et 
ymagincs," and “ novoin pmito lignoe ad nnpiimendas ymagmes 
cum quatuordecim alus lapideis puntis ” Those entries would 
seem to indicate that people pui chased engiavecl blocks of wood 
or of stone from the woodcutter rather than hooks fiom a printer 
Bally The earliest dated woodcut that we know of is the St Christoph ei 
dated of 1423, preserved m the binary of Lord Spencer at Althorp. The 
woo<l-en* Mary engraving, which is pieserved at Brussels and appaiently 
gravmgs. beats the date mceccxviu , is now declaied to he of 1468, the date 
having been falsified, The next date after that of the St Chustopher 
is 1437, found on a woodcut pieserved in the imperial library at 
Vienna. It was discovered in 1779 m the monastery of St Blaise m 
the Black Forest, and represents the martyrdom of St Sebastian, 
with fourteen linos of text. Tlio date, however, is said by otheis 
to refer to a concession of indulgences. A woodcut, preserved m 
the library nt Vienna, which represents St Nicolas de Tolentmo, 
has the dato 1440, but written in by hand ; as the saint was canonized 

i W« Imvo also evidence that sometimes tlie picture or figures weie punted 
ft om blocks, snaco being loseivecl for the text, to be added afterwaids by hand 
(see Bernard, Origtm, i 102) 


m that yeai, it may lefei* to that event. Anotliei m the Weigel 
collection lepiesenting the beaiing of the cioss, StDoiotliea and 
St Alexis, has the date 1443, also wntten m by hand, though the 
woodcut is considered to belong to that penod These aie the only 
known wood-engiavmgs with dates anteuoi to the second half ot 
the 15th centiuy But there exist a good many woodcuts winch, 
horn the style ot the engiavmg, aie piesumed to be of an eaihei 
date, and to have been punted paitly m the fouiteentli and paitly 
in the hist half of the lath century J. D Passavant 2 enumeiates 
twenty-seven, all of Gennan ougm and pieseived m vaiious libiaues 
m Gei many, while m the Collectio Weiqchanct (vol l ) no fevei 
than 154 aie lecoided, some of which are to be ascnbed to the 
Netheilands We know of the existence of at least five engiavmgs 
which may he aseubed to the Netheilands — (1) lepiesenting the 
Virgin Maiy, with Dutch mscuptions, in the museum at Beilin , 

(2) lepresentmg the Vngm Maiy spoken of above, m the libiaiy at 
Biussels, (3) repiesentmg St Anthony and St Sebastian, m the 
Weigel collection; (4) a St Hubei t and St Enstatius, m the loyal 
libiaiy at Biussels , (5) lepiesenting the Child Jesus, in the libiaiy 
at Beilin , (6) the Mass of St Gregoiy, with indulgence, m the 
Weigel collection {of i 195) 

Of block-books of probable German ongin the following aie Block- 
known — books of 

(1) The Apocalypses, oi Historic/, 8 Johamus Evangelists, cjvsque German 
Visiones Apocalypticse (Geim Las Ruth der hciymhchen Ofjniba- ougm 

t unqen Sand Johans). Of this woik six oi seven editions aio said to 
exist, each containing foity-eight (the 2d and 3d edition fiity) lllus- 
tiations, on as many anopisthogiapluc leaves, which seem to liaie 
been divided into tlnee quues of eight sheets each The first 
edition alone is without signatuies. 

(2) Ass Monendi Of this woik some authois tlimlc that theie 
aie eaily Gei man editions, among otlieis that spoken ol below' as the 
2d Dutch edition Ceitamly Gei man is the edition of Hans Spoici 
of Nuremberg, 1473, m the public libiaiy at Zwickau, of anotliei by 
Ludwig zu Ulm, m the Pans national library, and of that desenbed 
m Oolledio Weigel (n 16), where also othei, but opisthogi aplnc, 
editions aio descubcd 

(3) AtsMcmoiandi , thirty leaves, folio, punted on one side, fifteen 
leaves being letter-picas auu fiiteen plates 

(4) Salve Reqma, beats the name of its engravei, Lienliait 
j c/u Rogenspurck It is composed of sixteen leaves , two loaves 
| (signatuio a) aie wanting m the only copy known of it, uluch was 

m the Weigel collection (u 103) 

(5) Vita Chnstt , thirty-tv o leaves, sm 8vo Two copies in the 
Pans library (Sothoby, u. 148) 

(6) The Ten Commandments for Unlearned People ( Die zelm Bolt 
fib die mgelernte Leut). Ten loaves are proseived m the libvaiy 
at Heidelberg hound up with a manuscript (No 438). 3 

(7) The Passion of Our Lord , sixteen leaves, m the Weigel 
collection (Sotheby, u 141). 

(8) The Antichrist {Der Enndchnst ) ; tw T enty-six leaves, small 
folio (Sotheby, n. 38 , Weigel, n 111) Copies, Lord Spencer and 

(9) The Fifteen Signs of the Last Judgment , twelve engravings, 
usually bound up with the engiavmgs of The Antichrist (Sotheby, 
u 42) Copy, Lord Spencei Tlieie is also an edition published 
at Nurembeig m 1472 by Jungliannss Prifimaler 

(10) Symbolum Apostolicum , small quarto, seven leaves printed 
on one side only, and containing twelve woodcuts with Gorman 
mscuptions. The only copy of it known is preserved m the libiaiy 
of Munich (Sotheby, u. 148) 

(11) The Legend of St Mam ad , foi ty-eight leaves The only copy 
known is pieseived m the Munich libiaiy (Sotheby, n. 150). 

(12) The Acht SchalUieiten , of which eight leaves weie m the 
Weigel collection (l, 112 , Sotheby, u 154) 

(13) The Fable of the Sick Lion , twelve leaves, pieseived m the 
libvaiy at Heidelberg (No 438 ; see Sotheby, u 159, pi Ixxxvi ) 

(14) Dcfensonum, Inviolatse Vvt gimtatis b Manse Virginia , six- 
teen leaves foi. The unique copy is in the British Museum On 
the fiist leaf are the initials of the punter F[rieducli] W[altlieren] 
and the date 1470 (Sotheby, n. p 63) 

(15) The same work, twenty-seven leaves, large folio, with the 
imprint “Johannes eysenluit impiessoi Anno ab incamacois tlrnue 
M° quadrmgentesimo septuagesimo j° ” {cf. Sotheby, u 72) Copy 
m the British Museum. 

(16) The Dance of Death {Dance Macabre , Der Doten Dantz) , 
twenty -seven leaves (Sotheby, n 156) 

(17) DuKwist Ciromantia of Di Johan Haitlieb (Sotheby, ii 84) 

(18) Der Beichtspiegel o\ Confessionale , eight engravings (Sotheby, 
ii 145). Copy m the royal binary at The Hague 

(19) The Apostles’ Greed , seven leaves, folio Copy at Wol- 
fenbuttel 

(20) The Credo, in Geiman , twelve leaves, quarto Copy an the 

r oyal library at Munich 

a De Peintre Gtaveut, i. 27 sg 

i See Joh Geffcken, Der Bildercatechisrims des 16 Jahrh , Levpsic, 1856, quarto , 

Sotheby, n 160 
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Pi opugnacula, sen Turns Sapientm , one sheet, piano, But Mus 
(Sotheby, n 164) 

01 Block -books of Netheilandisli ongin aie — 

Nethei- (1) Biblm Paitpei um , foity leaves (each bearing a signatuie , a 
1 mthsh to v, ct to v ) As many as seven editions have been distinguished 
ongni by Sotheby (i 43 , see also Holtiop, Monmi Typ , p 3) 

(2) Ais Mot icnch , 1 twenty -foui leaves, small folio, thu teen con- 
taining text, eleven plates (see Sotheby, n 69 , Holtrop, p 8) 

(3) Canticmn Canticonnn, Bistm ici sen Pi omdentm J3 Vvrgvms 
Manas ex Ccintno Canticonim , , sixteen leaves, in fol (Sotheby, l 
77 , Holtiop, p 6) 

(4) Libu Iieyiua, seu Histona Davidis , twenty leaves, folio 
(Sotheby, i 120b) Some consider this to be a German \\ oik 

(5) Em at m in super Fata Master, by Henricus de Pomeno, ten 
leaves, small folio (Sotheby, n 137, Holtiop, p 10) 3 

(6) Temptationes Ecinonis Te rnptantis Hommcni de Septem Peccatis 
Mo I tahbus , a single large folio leaf punted on one side Two copies, 
one m British Museum, the othei m the libiaiy at "Wollenbuttel 

(7) Vita Qh) isti , oi the Lijeand Passion of Christ , tint ty-six cuts, 
originally printed in a pi ess on six anopisthogiaplnc leaves, 8vo 
In the libiaiy at Erlangen (see Campbell, Annates, 746) 

(S) Eistoi la Standee Qi ucis , a fiagment of one leal (with signatuie 
g), pieseived m the Weigel collection (u 92), which seems to he a 
pioof-sheet only. 

(9) Alphabet in figuies (Holtrop, p 11 , Sothehy, i 122) 8 

(10) Pornci imi Sgni ituaU, by Hemieus de Pomeno oi Hemy 
Bogaeit; twelve leaves, having twelve woodcuts accompanied by 
MS text, m the libiaiy at Brussels (Holtrop, Mon Typ , p 9) It 
bears, the date 1440 m two places, but some contend that this 
lefeis to the date when the book was written, 4 not when the engiav- 
mgs were printed 

Besides the woiks of Sotheby, Holtiop, and Weigel, already 
quoted, consult W M Conway, The JVoodcutteis of the Netherlands 
m the 15th Centum/, Cambridge, 1884; Hemeken, Idee Genet ala, 
Leipsie, 1771 , J. Ph Berjeau, Facsimiles of the Biblm Paupet um, 
Uanhcum Cunticonm, Speculum, London, 1859-1861, and Id, 
Gatal Illustie des Livies Xylogi , London, 1865 

Early P? mting at Maim 

When we, for the moment, leave out of sight the 
question as to when, where, and by whom the art of 
printing with movable metal types was invented, and take 
our stand on well-authenticated dates m such printed 
documents as have been pieserved to us, we find that the 
first printed date, 1454, occurs in two different editions of 
the same letters of indulgence issued in that year by Pope 
Nicholas Y. m behalf of the kingdom of Cyprus 
Nicholas These two editions aie distinguished lespectively as the 31 -line 
Y ’s m- and the 30-lme indulgence The formei, of which tlnee difieient 
diligence issues with the printed date mcccclun , and a fourth with the 
of 1454 punted date nice cel v , aie known to exist, claims pnonty 5 from 
a chionological point of view over the lattei, of which one issue 
with the printed date mececluu , and two issues with the punted 
date mcccelqmnto, aie known to exist, because one of the sold 
copies that has been preserved was issued at Eifurt on 15th Novem- 
bei 1454, wheieas of the 30 hue indulgence the eailiest sold copy 
that has as yet come down to us was issued at Cologne on 27th 
Febniaiy 1455, though it distinctly has the punted date mcccclun , 
hut alteied with the pen to nicccclimj In the 31-lnie indulgence 
occur (1) a laige church type usually legal ded as identical with 
that of the 36-lme Bible, and used for the lubrics of the absolutions, 
for the woid w r ith which the document commences, and foi the 
Christian name of the pope’s legate , (2) a smaller text or buef type, 
which was afterwaids veiy closely mutated, if not actually used, at 
Eltville, m punting the 1472 edition of the Vocctbulanus ex quo 
and an edition of the Sumvict de Articuhs Fidci of Thomas Aquinas, 
(3) a laige initial V and two laige initials M, which differ from 
each other In the 30-lme indulgence occur (1) a large chuicli 
type, which is used as m the 31-lnie indulgence, and is usually le- 
gaided as identical with that of the 42-lme Bible ; (2) a smallei text 
or buef type, of which as yet no fuither tiace has been found , (3) 
a large initial TJ, and two laige initials M, winch diffei fiom each 
othei, tile hist being identical with the initial M of the second 
absolution of a 33-line indulgence punted by Petei Sehoeffer in 
1489 for “Raymundus Pcyiaudi, arelndiaconus Alnisiensis m 


i Hemeken enumeiates six editions, of winch one has mscnplionfe m Gennan 
See also an article by Gniehard, in Bull dv, Bibliophile, Pans, 1841 
■ See also w M Comvay, Notes on the Em citiim su pen Pater Noster, 1887. 

3 Theie is one copy in tlie British Museum and anothei ui the binary at Bat. el 

tins last having the date 1464 engi aved on the letter A, which is mutilated m the 
Gennan A S ™ llai Pieseived at Dresden seems to be a copy made m 

4 Mi W M Gomvay is of a different opinion, see Notes on Exercitmm 
numoi tier testifies to having seen another copy unaccompanied hy MS (“Notes 
sun llmpninene, m Bull Acad, Boy ile Bdg , vol vm 1841) 

AY lu f‘ J !’® nces be drawn from this pnority, as it merely lests on the 
date of a sold copy that has come to light 


eeclesia Xanton,” who issued it at the ordei of Pope Innocent 
VIII , “pio tuicione oithodove hdei conti a Tin olios ” These two 
difieient editions aie usually legal ded as having been punted at Mamz 
Mainz , and, so long as theie is no evidence to the continiy, we may pi mting. 
assume that such w as leally the fact But w e must at the same time 
conclude that about Novembei 1454 theie veie at least two uval 
pnnteis at vvoik there, — (1) the pnntei of the 31 -line indulgence, 
whose name has not yet tiauspned, but who may have been Johan 
Gutenbeig, peihaps subsidized by Johan Fust , (2) the pnntei of the 
30-lme indulgence, who was no doubt l’etei (Schoeflei) de Gemss- 
lieym, on account of the connexion of this indulgence with that 
of 1489, which was unquestionably punted by him Latteily lour 
wntten copies of the same indulgence have been found, winch le- 
spectively bear the dates, — Eiankloit, 10th A pill 1454 (m the pos- 
session of Hen Lais, Wiesbaden) , Eiankfoit, lltli Apnl 1454 
(Fiankfoit archives) , lltli July 1454 (]>laee unknown , Daimstadt 
ai chives) , Labeck, 6th Octobei 1454 As then dates piecede by 
a few weeks only tlie earliest known punted date (15tli Nov emhei 
1454), they maik, peihaps, the exact time when punting made its 
appeaiance at Mamz m an already advanced state oi pei lection 
In following up the basis affouled by the above indulgences wc Eaily 
may give a short chionological view of the eaily punting at Mam/, types and 
so far as it is at piesent know r n, refemng foi minute details to J II books at 
Hessels,- Gutenbeig Was he the Inventoi of Punting ? 1882, p Mamz 
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Turns 1 (large ehuicli type) and 2 LonlSpencei’slihiaiv, hi (lie But 
(smallei Brief type), used by an un- Mus , at Jena, Leipsu*, Auluup, 
known pnntei, 1454 &c 6 

(i) 31-line indulgence , tluee diffei ent Tuts 3 (laige chinch type) and i 
issues (A, B, C), with the punted (smaller buef type), used by Pule: 
year mcccclun , and one issue (L>) Scliucllei do Geiusslicjm, 1151 1155 
w ltli the punted jearmcccclv All a \ ao-lma lndubmuco emu issue (At 
punted on vellum Of issues A * > 

and B no sold copies have yet coma 2nd two issues with the 

w,«i i+ni 1 punted on vellum Of issue A 

eight sold copies ai e known to exist gold 1 Go! mio on Pali 27 

Nov 1 tS 'Srso U55 eS ilso X1B5, tii Jinlod ^IntoTiCCckm 
foui unused copml have been d.s tTmfeSii HC Of muYb 12 

covered^ Of issue D ten soldcojnes ^o^ith dates S' 11 2d 

20 1455, me m the Boilm libiaiy 
and the But Mus 01 l 


with dates fi om Mai 7 1405 toApi 
30 1435 and foui unused copies ai e 
known 


22anilApi 4_ , 

(Oulemann) and Woltenbuttel An 

(n ) Manmg wuhlei die Dm U An al C0 W ls at llanw u 

manac ioi Jan 1455, m 4to, 5 “ v 

leaves, 20 and 21 uneven lines Tv rr 8, continual (till about 1407) , 

The only copy known was dis of type 4 no fiutluu tm.ee is found 

corned at Augsbmg, and is now ( u ) Donatio, at 24, 25, oi 20 lines, 21 
m the Munich libiaiy (?) leaves, ono leaf (tlie 8th or 

(m ) Conjunctions et Oppoutionci. Solis otli?) m the Mama libiaiy 

etLmuv A calendai foi 1457, (m ) Donatio, of J2 lines, l-l (!) leaves, 
a sheet, punted on one the 10th (v) m the Mam/ libnu y 

side The uppei half of the only (, v ) Donatus of 03 lines, two leaves 
copy known was discovered at m the Pans bln aiy 

Mainz, and is now m the Pans (v ) DomUts oi ,15 lines, lolio, punted, 
, , , aeemding to the colophon, “pei 

(iv ) Be) Cisianas (not Cislanns) su Poinim de Gemsslieym, in tube 
Dutsche A broadside sheet, pi mtul Moguntmn cum sius eapitalilms.” 
on one side, 30 linos, besides (vi ) 12-lmo Bible (also cal led M a/anno 
sepniate head -hue The Tioss Bible), pimtetl beloie Abu 10 

copy, mentioned m Suppl to 115o, as tlm hinder oi the napei 

Burnet's Manuel (1878, sv “Cis copy m the Pans hlnaiy states 

lanus "), was bought m 1870 foi the that lie finished its lubneatnm 

Cambridge s umveisity libiaiy on that day 2 vols fol , 041 leaves 

(v ) and (vi ) Ponatus Two difieient of 2 columns of 42 lines ouch, ov 
editions °f!4 (?) !eav es each, 27 lines cept that m some copies the 

(B Mus , O 18 e 1, Nos 2 and 5) columns of pp l u contain 40 linen 

(vii ) Donatusotm fines, 12 (?) leaves, only, wlulo the 10th page lias 2 

a fiagment of the 8th O m the columns of 41 lines each? though 

, the dilleieneu in the number ol 

(vui) 3b -line Bible 2 vols fol, 882 lines makes no djfloreuco m tlie 

leaves, with 2 columns of 3b lines space wlueh they occupy 7 

each on a page Smuo hihllo (vu ) 42-lme Canhra ml Ilatutims 
giapheis call this the Pflstei Bible, The hist and only loar known m 

assuming that Pflster printed it m the Pans lihuuy. It is prmfed 
The Pans libiaiy possesses a ]iapei on vellum, and couoHponds in 

copy, and also a sepaiate copy of e\ery i espeet to tlie 12 line Bible, 

the last leaf, winch hems the MS having double columns, 42 lines, 
date 1451 Otliei copies exist m Ac 

The above four types and the books printed with them (besides 
a few othei s printed by Alhieclit Elista at Bandung) aro the only 
ones that stand in close connexion with the question regarding the 
introduction, or the possible invention, of printing at Mainz. It lias 
been pointed out above that one of tlie initial M's of the 30-lino 
indulgence of 1454 occurs again m an indulgence of 1489, printed 
by Sclioeffer , lienee types 3 and 4 and the books printed w ilk them 
must be ascribed to this printer, m spite of the fact that the capital 
F found m the indulgence does not seem to oecm again in tho 42- 
lme Bible No fui tiler trace of the buef typo 4 lias yet been found, 
and peihaps Sehoeffer molted it down for Ins other types. As 
Dcnoeffei, m the colophon of the Bonatus (v ) wlucli bonis las 


l ™ cc Gutanbero, p jco, and Bern an? Orintne, ji 33 

hergf l70° tllCr e ° PieS ’ seeBe ™ ord > Origins, 1 . 104, 177-1P2; and IIiwls, Gutmi- 
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name alone, says that it Mas punted “cum suis capitalibus, ” and 
as these capitals giadually disappeai aftei 1459 and the tjpe of the 
42 lino Bible is no longer found after 1456, ive must presume that 
the seven incunabula mentioned above weie imnted by Petei 
Schooffor alone before he enteied (m 1457) into paitneislnp with 
Johan Fust 1 

Tlieie is no such ceitamty as legaids types 1 and 2 and the books 
punted with them If the 31-line indulgence may be assumed to 
have boon punted at Mainz, its pnutei was m all probability Johan 
Gutenbeig, though it would seem fioin a lawsuit of 1455 (see p 690 
below) between linn and Fust that m that year Guteubcig had not 
3 et punted anything, and m 1454 (1455) Fust evidently called him 
to account foi not having pioduced anything Ceitam cucum- 
stances point to Albrecht Pfistei as the puntei of the eight incuna- 
bula in the left-hand column Fust, he undoubtedly punted with 
tjpo 1 m that city as eaily as 1461, for on 14th. Februaiy of that 
year lie issued m that type an edition of Bonei’s Fdclstcm (88 
leaves, fol , with wood engiavings), and punted with the same type 
at least eight othei woiks, 2 one of which was issued m 1462, the 
seven ollicis without a date Secondly, most of the copies of the 
36-hno Bible weie at one time or another pieseived m the libianes 
of Bavaria, and a gieat liumbei of fragments have been diseoveied 
m monasteries in that countiy, even m a register of the abbey ol 
St Michael at Bambeig of the yeai 1460. Tluully, a transfer of 
type from Gutenberg to Pfister is contiaiy to all analogy m the 
infancy of printing, when cveiy puntei stalled with a type of his 
own making But, as tlieie is no duect evidence as to who leally 
possessed types 1 and 2 befoie 1460, wo have not felt justified m 
assigning the 31-liuo indulgence and the othei seven incunabula 
(including tho 36-line Bible) to Piistei 

It is alleged that, m consequence of the lawsuit between 
Gutenberg and Fust, (ha founei was deprived of all tools, &c , which 
lie had made, or is supposed to have made, with the money which 
file latter had advanced to him, and that afterwaids a ceitam Di 
Ilomeiy or Huinory, a syndic of Mamz, lent linn flesh money to 
enable linn to establish an othei punting oflice This allegation is 
made on tho stiengtli of a letter of obligation (of 26tli Febiuaiy 
1468), given by Di Homery to Adolph, the aiclibisliop of Mam/, 
hy winch ho acknowledges to have received from tho said aieh- 
lusliop “several founs, lottois, mstinnients, implements, and otliei 
things belonging to tho woik of punting, which Johan Guteubcig 
had left after Ins death, aiul which had belonged and still did be- 
long to him (Dr Ilomcry) ” It is presumed that with these types, 
which wo may call tho Mamz typo No 5, Guteubcig punted (i ) 
Joannes do Balbis, Gath ol icon, 1480, 373 leaves, folio, 2 columns of 
66 lines each, copies of which exist m the Cambridge university 
hbraiy, three iu tho Butisli Museum, two m the Pans library, m 
Lord Sponeci’s library, m the Wolfenbuttel and Mamz libianes, 

, (u ) Mattluens do Cracovia, Tractaius Rationis, 22 leaves, 
4to, 30 lines, three copies of winch are m the Butish Museum, one 
at Althorp, one m the Cambridge lilnary, two m tho Pans libiaiy, 
<feo, ; (iu and iv ) Thomas Aquinas, Summa da Aiticulis Fidci, 
two editions in 4to, tho hist of 13 leaves and 34 lines, --two copies 
of which are in the British Museum, one m Loid Spencei’s, the 
Cambridge library, &c — and the second of 12 leaves and 36 lines, 
—copies m tho British Museum and tho Pans libiary ; and (v ) in- 
dulgence of 1461 of 15 lines 

On 18th January 1165 Adolph II, archbishop of Mamz, ap- 
pointed “Johan Gudenbeig, on account of Ins grateful and willing 
sin vice, his seivant and courtier (dhiencr md hojjgesmd) for life, 
promising to .supply lnm with clothing and each yeai 20 ‘maltei’ 
of corn and 2 ‘ ludor ’ of wine ” It has always been inferred from 
this that Gutenberg had quitted Mamz and gone to Eltville (Elfeld) 
to reside at tho aiclibishop’s conit, and that, his dignity as com tier 
preventing him from printing lumself, he passed the Oathohcon 
typos on to Henry Bechtermuncze at Eltville But recent le- 
searchos have shown that Gutenberg lemamed at Mamz till his 
death in 1468 We certainly find in 1467 the Catholicoii type with 
some additions (already found m the indulgence of 1461) at Eltville 
near Mamz, m the hands of Henry and Nicholas Bechternmnczc 
and Wigandus Spyes de Oithenberg, who finished on 4th November 
of that j ear (vi ) Vocabvlat lus ex quo (a Latm-German vocabulary) 
in 4to, 166 leaves, 85 lines, the only known copy of which is m 
the Pans libiary, ancl (vii.) Voeabulai ms ax quo, second edition, 
Willi colophon dated 5th June 1469, 4to, 165 leaves, 35 lines, copies 
of winch exist m Loid Spencer’s libiary, at Blenheim, and mthe 
Pans library Now it is asked how the Bechtermunczes could 
have been using the Gcdhohcon type in 1467, if we assume that it 
was tins typo to which Homery lefeis m his letter of obligation as 
being in lus possession. Some, therefore, conclude that the Catholi- 
cou and tho four other woiks in the same type weie printed at 
Mamz by Henry Bechtermuncze, who may afterwaids have tians- 
forred his printing office to Eltville In that case it is difficult to 
see what typo Homery could refer to, unless it were type 2, a close 
imitation of which, if not the actual type, was uspd by Nicholas 
l See for details, Hossels, Gutenberg, p. ICO sip 
9 See Hossels, Gutenberg, p 161 sg 
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Bechtemiunc/e at Eltville in puutmg (12th Maich 1472) a thud 
edition of the Voeabulai ms re quo, 166 leaver, 35 lines, copies of 
winch aie pieseived m the Pans and Hambuig libianes, and an 
edition of Thomas Aquinas, Smnma de Aiticulis Fidet , 12 leaves, 

35 lines (Munich libiaiy) 

It is necessaiy to point out that foi neaily seventy yeais eight 
books — (1) Prognostication or Ottlendai , (2) Heimann de Saldis, 
Speculum Sacci datum , (3) Tiactatus da Gelebratione Missanim , (4) 
a woik m Geiman tieatmg of the necessity of councils , (5) Dialoqus 
■ into Hugoncm Cathoncm at Oliver mm supei Libaitate Pules instica , 

(6) Silndus de Aiena, JDctei minatio Dual urn Qimstionuin , (7) 

Id , Respomio ad Quotum Qumstiones , (8) LClaq spicgcl, oi New 
qrteutscht Rechtbuch — have been asenbed to Guteubeig on the 
stiength (a) of the date 1460, which was said to be found m the 
Prognostication m tlio Daimstadt libiaiy, and (b) of a so-called 
lubncation alleged to be m a copy of the Tiactatus de Oclebiatione 
Missai urn , m which “Johannes dietus a bono monte” and Johannes 
Numeistei aie lepiesented as offeung tins woik on 19th June 1463 
to tlie Cai tlmsians at Mamz But tho date in the Prognostication 
has been falsified from 1482 into 1460, and the lubncation m the 
Tiactatus is a foigery 3 The eight books aie now con&ideied to 
have been punted by Eihaid Bouwick. 

When we set aside the above woiks, there is no fuithei difficulty 
as regards the history of Mamz punting Fust and Selioeffei worked 
togethei from 1457 to 1466, staitmg in August 1457 with an 
edition of the Psaltemm, punted m laige missal types, which, as 
far as we know, i& the fiist punted book which bears a date, besides 
tlie place wheie it was printed and the name of tlie puntei s It 
was lepnntedwitli the same types m 1459 (the second punted book 
with date, place, and name of puntei), m 1490, and m 1502 (the 
last woik of Selioeffei, who had manufactured its types) In 1459 
Fust and Selioeffei also published Gnl Dmantua, Rationale Dimn- 
ot um Officiomm, with tlie small type (usually called Duiandus 
type) with which they continued to print long aftei w aids Iu 
1460 they published the Constitutions s of Pope Clement V , the 
text punted in a type (Clement type) about a thud laigei than the 
Duramlus This type was, liowcvei, m existence m 1459, as tho 
colophon of the Duiandus is punted with it 4 

Spr cad of Typorp nphy 

Having explained the eaily printing of Mamz, m so far as it Spies 
beats upon the controveisy (see below) as to wlieie and by whom ot tj) 
the art of punting was invented, we can follow its spiead to othei giapl 
countnes. Aftei Mamz it w r as fiist established m 1460 at Stias- 
buig, where the first printers weie, — 1 J ohann Mentelm, who com- 
pleted a Latm Bible m that yeai , according to a lubncation m a copy 
at Freiburg in the Breisgau , 2 Adolph Busch de Inguilen, who is 
presumed to be the punter of the undated books with a smgulaily- 
shaped B, B c 1464 , 3 Henucus Eggestem, 1471 , 4 Geoige 
Husner, 5 Martin Flach, &c In 1461 at Bambeig, where the first 
punter was Albiecht Pfistei, who m that yeai published Bonei’s 
Fdelstcin, though it is still doubtful whethei he did not punt 
earlier (see above) , 2 Joh Sensen schmidt, c 1480 1465 at 

Snbiaco , fiist and only puntei s Comad Sweynlicymand Arnold 
Pannaits, who completed m that year an edition of Ciceio, De 
Orator e, and Lactantius, and removed to Rome in 1467. 1466 at 
Cologne, the punteis being — 1 Hindi Zell, who published m that 
year Chrysostom, Super Psalmo Qumgnagcsimo Liber Pi imus, though 
it is presumed that he punted m 1463 , 2 Arnold Thei Hoernen, 

1470, 3 Johannes Koelhoff of Lubeck, 1470, who punted the 
Cologne Ghiomcle m 1499, 4 Nicolaus Gotz, 1474 , 5. Goiswmus 
Gops, 1475, 6 Petrus de Olpe, 1476 (not 1470) j 7 Conradus 
Winter of Honibmg, 1476 , 8 Joh Gtildenschaaf, 1477 , 9 Henucus 
Quentel, 1479, &c ® 1467 at Eltville , fiist punteis Nicolas and 
Henry Bechteimunczc and Wygandus Spyes de Ortlienbeig, who 
completed m that year a Vocabulanus ex quo 1467 at Rome , first 
punteis Conrad Sweynlieym and Arnold Pannarts from Snbiaco, 
who published an edition of Cicero’s Fpistolm ad Famihares, and 
Uliich Halm or Udalricus Gallus, who issued on 81st December 
1467 Turreciemata’s Meditationes 1468 at Augsburg, first printer 
Gunthei Zamei or Zeynei Same yeai at Basel, fiist printer Beit- 
hold Rot of Hanau. Same year at Manenthal ; Biothers of the 
Common Life 1469 at Yemce , punters, — 1 Johannes of Spires ; 

2 his brothei Vindehnus of Spires ; 3 Christopher Yaldarfei , 4 
Nicolas Jenson, &c The fuithei spiead of typography is indicated 
by the following data — 1470 at Nuiemberg (Johan Sensenschmidt, 

Fiied.r Creusner, Anton Koberger, &c ), Berona oi Beiomunster m 
Switzerland (Helyas Helye alias De Llonffen), Foligno (Emilianus de 
Orfimsand Johannes Numeistei ), Trevi (Johann Reynai d), Savighano 

3 See Hessels, Gutenberg, pp 107-114 

4 See farther Bern aid, Origins de l J Imprinter ie, i 21G sq 

s M Pluhppe, Ongvne de I’Impnmene a Pans, p 219, mentions two "books 
printed m this type, which contain manuscript notes to the effect that they 
were purchased in 1464 and 1467, so that Inguilen should he placed befoie 
Eggestem 

e Johan Yeldenei, Who is said to have punted at Cologne, was nevei estab- 
lished tlieie, hut at Louvam (1478-77), Utrecht (1478-81), and Culenhorg oi 
Kmlenbuig (14S8-84), see Holbop, Mon Typ , pp, 42, 47, 109 
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(Hans Ginn), Pant, (first punteis tlie tlnee partneis Ulncli Geung, 
Michael Fuburgpi, Martin Riant?), 1471 at Spues, Bologna, 
Feiraia, Ploience, Milan, Naples, Pavia, Tieviso, Savighauo ( ') , 

1472 at Esslmgen, Cremona, Mantua, Padua, Brescia, Paima, 
Momeale (Mondovi), Fivi7zano, Veiona, Iesi ( ? ), St TJismo (*) , 

1473 at Laumgeii, Ulm (peihaps as early as 1469), Meisebuig, Alost, 
Utieclit, Lyons, Messina, Buda , 1474 at loti vain, Genoa, Como, 
Savona, Tiuin, Yicenza, Valencia (’) , 1475 at Lubeck, Bieslau, 
Blaubeuien, Buigdoif, Tient, Ciaeow ( ? ), Modena, Reggio (m 
Calabna), Cagli, Caselle oi Casale, Pieve ( Piove) di Sacco, Peiugia, 
Piacenza, Saiagossa, 1476 at K,ostock, Bulges, Brussels, Angeis, 
Toulouse, Polliano (Pogliano) , 1477 at Reichenstcm, Deventei, 
Gouda, Delft, Westminster, Lucca, Ascoli, Palermo, Seville , 1478 
at Oxfoid, St Maartensdyk, Colle, Schnssenned (m Wuitembeig), 
Eichstadt, Geneva, Yienne, Trogen (*), Chablis, Cosenza, Piagne, 
Barcelona , 1479 at Eifurt, Wiuzbmg, Nimeguen, Zwolle, Poitieis, 
Toscolano, Pmerolo, Novi, Leiida, Segorbe, 1480 at London, St 
Albans (or m 1479), Oudenaide, Hasselt, Reggio (m Modena), 
Salamanca, Toledo, Nonantola, Fnuli ('*), Caen, 1481 at Passau, 
Leipsic, Magdeburg, Treves, Uiacb, Casale di San Yaso, Saluzzo, 
Albi, Rougemont ( s ) , 1482 at Reutlingen, Memmmgen, Metz, Pisa, 
Aquila, Antwerp, Promentour, Zamoia, Odense , 1483 at Leyden, 
Kuilenbuxg (Cnlenborg), Ghent, Chaities, Chalons-sm -Marne (2), 
Troyes, Gerona, Stockholm , 1484 at Bois-le-Duc, Siena, TJdme, 
Souemo, Winteibeig, Klosteineubmg, Rennes, Loudeae , 1485 at 
Heidelbeig, Ratisbon, Pescia, Yereelk, Tiegniei oi Lantieguet, 
Salins, Buigos, Palma, Xeres , 1486 at Munster, Stuttgait, Chia- 
tasco, Yogheia, Casal Maggiore, Abbeville, Bumn, Schleswig, 
1487 at Ingolstadt, Gaeta, Rouen, Murcia ; 1488 at Stendal, Viteibo, 
Gudisca, Besan^n, Constantinople , 1489 at Hagenau, San Cucufat 
(near Baicelona), Corn, Pamplona, Tolosa, Lisbon , 1490 at Oileaus, 
Grenoble, D61e , 1491 at Hamburg, Nozzano, Goupillieres, Angou- 
leme, Dijon, Lantenac , 1492 at Zmna, Valladolid, Lema ; 1493 
at Lunebuig, Caghau, Fieibmg (m Breisgau), Uibino, Aequi, 
1494 at Oppeuheim, Monteiey, Biaga , 1495 at Ficismgen, Fieiberg, 
Scandiano, Forll, Limoges, Schoonhoven (monastery Den Hem), 
Wadsteua, Cettmje , 1496 at Offenburg, Piovms, Gianada , 1497 
at Munich, Barco, Caimagnola, Avignon, 1498 at Tubingen, 
Perigueux, Schiedam, Tairagona , 1499 at Montserrat, Madnd, 
1500 at Olniutz, Pforzheim, Siusee, Perpignan, Valenciennes, Jaen 
Punting was introduced into Scotland m 1505 by the establishment 
of Audi ew Millar at Edinburgh, 1 and into Ireland, at Dublin, m 1551 
As for non-Euiopean countnes and towns, punting was established 
in Mexico m 1544, at Goa about 1550, at Tranquebai in 1569, 
Teicena mthe Azoies 1588, Lima 1585, Manila and Macao (China) 
1590, m Hayti m the beginning of the 17th centuiy, at Puebla m 
1612, Cambridge (Mass ) 1638, Batavia 1668, Tiflis 1701, Geiman- 
town 1735, Ceylon 1737, Halifax (Nova Scotia) 1766, Madias 1772, 
Calcutta 1778, Buenos Ayies 1789, Bombay 1792, m Egypt (at 
Alexandua, Cairo, and Gizeh) m 1798, at Sydney 1802, Cape Town 
1806, Montevideo 1807, Saiepta 1808, Valpaiaiso 1810, Astiaklian 
1815, m Sumatra and at Hobart Town and Santiago (m Clnh) m 
1818, in. Peisia (at Teheian) in 1820, and at Chios about 1821 2 

Till the moment (say 1477) that printing spiead to almost all the 
chief towns of Geunany, Italy, Switzeiland, Fiance, the Netliei- 
lands, Spam, England, not a single printer earned away with him 
a set of types oi a set of punches oi moulds from the master who 
had taught him, but, m setting up lus printing office, each man 
cast a set of types for his own use, always mutating as closely as 
possible the handwriting of some paiticulai manuscript which lie 
oi his pation desired to publish When we compare Sehoeffer’s 
30-lme indulgence of 1454 with a manuscupt copy of the same 
indulgence dated 10th Apul 1454, now m the hands of a piivate 
collectoi at Wiesbaden, we see that the types used m punting that 
document wexe specially cast for the puipose after the model of the 
handwutmg employed for tlie wutten copies We know also that 
the types of the 36-lme and 42-lme Bibles and those of tlie psaltei 
of 1457 aie the closest possible imitations of the ornamental chinch 
handwriting customaiy at the time of then pioduction. Also, when 
we compaie the 31 -line indulgence of 1454 with the Geiman block- 
hook called the JSnndtch ist, and both in then turn with the Geiman 
MSS of that peuod (especially the manuscupt poitions m the 
punted copies of the indulgences), we see that the cuttei of the 
text type of the indulgence, as well as the engiavei of the block- 
book, foimed his chaiacters aecoidmg to some Geiman handwntnm 
(book hand) of the period Tins imitation extended, not only to 
tlie shape of the letters, but likewise to all those combinations of 
letteis (double p, double f double s, st, ti, tu, ie, en, ct, si, de, co, 
ci, te, ce, or, ve, pa, fa, he, he, &c ) and contiactions (foi pro, -urn, 
-eni, -en, the-, uer, -lus, - bis , sad, am, tur, qui, qum, quod, seewulum, 
&c ) winch were then, and had been foi many centuries, m use bv 
scubes In most, if not all cases, the MSS, which the punteis 
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imitated weie indigenous to the place where they settled Thus 
the fiist printers of Subiaco, though they weie Geimans and had 
mostpiobably learned the art of casting types and punting at 
Mamz, cleaily cut their types after the model of some Italian FIS 
wffiich was free from any Gothic influence, hut written m a puie 
Caiolme mmuscle hand, diffeung but slightly from the Caiohne 
lmnuscles which the same punteis adopted two yeais attei wauls 
at Rome The fiist Pans punteis staited m 1470 with a type cast 
m the most exact mannei, on tlie model of the Caiolme mmuscle 
handwutmg then in vogue at Pans, John de Westphalia, who 
lutiodueed punting into Belgium, used from the beginning a type 
which he calls Venetian Wheie theiefoie there is a gieat snm- 
lanty, but no absolute identity, between tlie types ol two punteis 
(e g , SchoefFer and LTlr Zell), it should be attubuted to the simi- 
larity of the handwutmgs which tlie punteis followed lutlici than 
to any attempt on then pait to imitate each otliei’s types To tins 
umveisal system (cleaily discernible m tlie fiist twenty-five yeais 
of punting) of each pnntex setting up business with a new type 
cast by himself, theie aie, aecoidmg to the conjectmes of a good 
many bibhographeis, only two exceptions One is Albieelit Pfistei 
(see above) , the otliei is the Bechtei munezes of Eltvillc (see above) 

Another most impoitant featuie m the eailiest books is that the Uneven- 
pnnteis mutated, not only the handwriting, with all its coutnic ness of 
turns, combined letteis, &c, but all the otliei peculiauties ol the lines 
MSS they copied Theie is m the first place the unevenness of the 
lines, which veiy often serves as a guide to the approximate date 
of a book, especially when we deal wrtli tlie woiks of the same 
puntei, since each commenced wrth uneven lines, and gradually 
made them less uneven, and finally even This unci enness w ns 
una-voidable m manuscupts as well as m block-books , but m the 
earliest punted books it is xegaided as evidence of tlie inability 
of the punteis to space out their lines If this tlieoiy bo coueet, 
this inability was peihaps owing to tlie types being peifoiatod and 
connected with each otliei by a thiead, or to some other cause 
which has not yet been cleaily ascertained But it is not impos- 
sible that the unevenness w'as simply pait and paicel of the system 
of imitating MSS, and that only giadually (about 1473 or 1474, 
but in some cases latei) printers began to see that even lines 
looked better than uneven This seems clear wdieu we obseive that 
the imitation of MSS was earned so far that sometimes things 
which deviated from the woik of the scribe, but had accidentally 
been printed m, weie afteiwards erased and altered in conformity 
with the MS The Pam libiaiy, foi instance, possesses two copies 
of the Liber Epistolcti im of Gaspaunus Peigamensis (punted at 
Pans m 1470) m both of which tlie initial G ol the first line and 
the initial M of the foiuth line weie punted m, and, whilst they 
have been allowed to remain m one of the copies, m tlie otliei they 
weie legauled as a fault and leplacod by a rubucatcd L and M 
In the second place tlie initials of books oi tlie cliapteis of books Initials 
m MSS , and again on block-books and the eailiest products ol 
printing, weie always, or at least m most cases (they aie punted 
m the indulgences of 1454), omitted by tlie senbe and the printer, 
and afteiwaids filled m by the mbneator As the latter ai lists 
weie sometimes illiterate and veiy often filled up the gap by a 
wuong initial, w r e find m a good many MSS as w'dl as early printed 
books small letteis wutten eithei m the maigm oi m the blank lull 
foi the initial, to guide the uihncatoi In most cases wheie these 
letteis (which are now called initial diieetors) weie wutten iu tlie 
maigm, they were placed as much as possible on the edges oi the 
pages m Older that they might be cut away by the binder us 
unsightly , butm a vast number of incunabula they have remained 
till the piesent day 3 Aftei a few yeais these initial diroetons 
weie m a good many books printed m (m lower-case type) with 
the text In all cases, wliethei wutten or punted, they were meant 
to he coveied by the illuminated initial , but, as a matter of fact, 
the latter veiy seldom eoveis the initial director so completely as 
to make it invisible, and m a good many cases the intended illu- 
mination was nevei earned into effect 
With lespect to the hyphens, which w r oie used in the 1451 Hyphens, 
indulgences and the 36-lme and 42-lme Bibles, always outside the 
punted margin, some of the earliest punters did not employ them 
at the moment that they staited their pi esses, and m the case of some 
punteis the non-use or use of hyphens, and then position outside 
oi inside the punted margin, seive as a guide to the dating of 
their products After about 1472 they become more unifoim m 
tlieir shape and more generally used 
The use of signatiues is confined m MSS mostly to mark the Signa- 
qunes, and m bioek-books to maik each sheet or page ; they do lures, 
not occui m punted books befoio 1472 (at least in no eailioi took 
with a date), when they appear m Job. Nider’s Pi secepiorium 
Livinse Lecjis, published by Johan Ivoelhoff at Gologne, 

Catchwoids (custodes) weie used for the first tune about 1469 by Caleb - 
„ _ nnes ^P lie3 » Venice, m the first e dition of Tacitus. words, 


3 The university libraiy of Basel possesses a collection of the eailiest 1'ai 
books still bound m then oiigiual binding, in which those initial dnootms rn 
wutten not only on i the outer edges but on the innei sides of the pages, an 
so close to the back that they can only be seen by stretching the books wtd 
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Pagmu- Pagination 01 latliei foliation was fiist used by Am Tliei Hoemen, 
turn at Cologne m 1471, in Aduanub’s Libei de llemedus Foituitoi urn 
Casuum, having each leaf (not page) numbeied by figuies placed m 
tlie end of the line on the middle of each light-hand page. 

Slowness The piactice among eaily pnnteis of imitating and lepioducmg 
of pro- MSS was not abandoned till many yeais aftei tlie fiist pirntcd 
giess at book (145 4) made its appeaianee , and, looking at the books pimted, 
first. say fiom 1454 to 1477, fiom oui piesent standpoint of daily mi- 
piovement and alteiation, the pnntnig of thatpenod may be said 
to have been almost wholly stagnant, without any lmpiovement 
oi modification If some pnnteis (for instance, Sweynheym and 
Pamiaits at Snbiaco and Rome, and Nicolas Jenson at Yemce) pio- 
duced liandsomei books than otfieis, this is to be attnbuted to the 
beauty of the MSS mutated and the papei used xatfiei than to 
any supenoi skill Generally speaking, theiefoie, we shall not he 
veiyfai wiong m saying that the 'woikmanslup of Ketelaei and 
De Leempt’s fiist book, published at TJtieclit c 1473, and that of 
Caxton’s fust hook issued at Westminster m 1477, exhibit the 
veiy same stage of the ait of punting as the 1454 indulgences 
If theiefoie any evidence weie found that Ketelaer and De Leempt 
and Caxtou had leally punted then fiist books in 1454, tlieie would 
be nothing m the woikmanslup of these hooks to pi event us fiom 
placing them m that year And conveisely, if the indulgences of 
1454 had been issued without a date ox without any names to in- 
dicate their appio\imate date, then woikmanship -would mvanably 
induce bibliogi apheis to aseiibe them to cii cco 1470, it not somewhat 
latei Even aftei 1477 the alteiations in the mode of punting hooks 
pioceeded very slowly and almost impel ceptibly It came to he 
no longei a universal system for punters to begin business by east- 
nig a type foi themselves, but some received then types fiom one 
of then colleagues And, though tlieie weie still many vaneties 
of types, one soit began to make its appearance m two oi tlnee 
dill ei out places The combinations of letteis were the fiist to dis- 
appoai , but the contractions leniain in a good many books even 
of the 17tli contuiy 

Some tlie ones have been based on, and otfieis have been con- 
sidered to bo upset by, the supposition that the eaily pnnteis 
always loquned aa much type as pnnteis ol the piesent day, oi 
nt any late so much as would enable them to set up, not only a 
whole quire of 4 oi 5 sheets ( = 8 oi 10 leaves = 16 or 20 pages), 
hut even two quires ( = 40 pages) Consequently calculations have 
been made that, ioi instance, the pnntci of the 42-lme Bible lequued 
a fount of at least 120,000 chaiaeteis 1 But, though the Speculum 
Ihmansa Salvationis seems to have been printed by whole sheets 
(2 pagos), there aio numberless proofs that many eaily books were 
punted page by page, oven wliou m small 4to For instance, m 
some books it has been observed that poitions of the types with 
which tlie text of tlie fiist, second, or thud pages of a qune had 
been pi luted w r eie used to "lock up” tlie types employed foi tlie 
later pages of the same quue, as is evident from the blank impies- 
sions of such portions being found on these later pages Again, m 
some books two, tluee, or ioui blank leaves are found at the end, 
showing a miscalculation of the pnntei Moreover, the numerous 
ltmeiant pnnteis of the 15tli century, who established a piess foi 
a short time wlierevei they went, piove that the furniture of tlie 
earliest printing offices must have been of no gieat extent 

The Invention Gontrovei sy 

Conti o- Now that we have traced the art of printing from the 
versy as in0 ment (1454) that it made its appearance m a perfect 
tmrTof 11 " state at ^ a i nz > an( * have followed its spiead to all the chief 
punting, places of Europe till 1500, we must take notice of the 
controversy which has been carried on for nearly four 
hundred years as to when, where, and by whom the art 
was invented. For this purpose we will gather up into 
a chronological sequence (a) a few of the most important 
expressions used by the earliest printers m their colophons, 
(b) whatever documentary evidence there may be on the 
subject, and (c) some accounts of the earliest authors on 
the subject, (The letters A, B, &c, are for the sake of 
convenient reference ) 

Early The earliest testimony (A) to which wo may lefer is the notarial 
testi- instrument, dated 6th November 1455, of the lawsuit between Fust 
monies , and Gutenberg, whereby the foimei sought to lecovei 2026 guilders 
from tlie lattoi m repayment of 1600 guildeis (800 advanced in 
1450 or 1449 and anothei 800 m 1452), with the interest thereon 
Fust speaks here 2 of “ the work ” (line 24), and of “our common 
work” (hue 60), Gutenbeig speaks of “tools” m preparation, 
“woikinon’s wages, house-rent, vellum, paper, ink, &c ” (lines 37- 
40), of “such work” (41), and of “the work of the books” (42) ; 

l See Bernard, Origin a de I'lmpr., i. lt>4, who was a printer himself and speaks 

very strongly on this point , _ _ _ , , 

s We quote from the text of the instnn-nent as published by J. D Koehler, 
J Hhren Me Hung Johann Gutteriberg’s, Leipsic, 1741 


wheieas the judges speak of “the w oik to tlie profit of both ’* (49), 
and “then common use” (60) (B) In the earliest 3 book pub- F 

lulled with a date (the Mamz psaltei, issued 14th August 1457 by hi 
Fust and Petei Schoeffei) it is said that it was peifected at Mainz cc 
by an “admventio artificiosa impnmendi ae caiaeteiuandi absque pi 
calami ulla exaiatione” (lepeated and vaued latei , see p 681 above) fo 
(G) In 1460 the Catholicon was published at Mainz, without tlie 
name of the pi mfcei , hut the colophon, aftei stating that the book 
was punted at Mamz, winch town God’s nieicy had deigned to 
piefei above othei nations of the eaith, adds (D) that tlie book was 
punted and completed “ lion calami, still, ant pennse sufifiagio, sod 
nma pationaium foimai unique concoidia, piopoicione, efc modulo ” 
This woilc is consideied to have been pimted by Gutenberg, and 
the mention of God’s meiey is legaided as an allusion to the in- 
vention of puntmg The plnase is, howevei, also found m the 
Liber Sextus Dcci ctahum, m tlie Swmna of Thomas Aquinas, and 
m the Clementina, published lespeetively on I7th Decembei 1465, 
6tli Maicli, and 8th Octobei 1467, by Fust and Sclioeffer (E) On 
17tli January 1465 Adolph II , aich bishop of Mainz, by a public 
deciee, appointed Gutenbeig as Ins seivant in lewaid foi “Ins 
sci vices,” but he does not speak of him as the mveutoi oi puntmg, 
noi even as a pnntei (F) In the Gi ammatica Jlhythwica , published 
in 1466 by Fust and Schoeffei, the thud line oi tlie colophon inns 
“Hinc Nazaieui sonet oda pei oia Johanms,” which was ioimeily 
legaided as an allusion to Johann Fust or Johann Gutenbeig, but 
winch moie piohably lefeis to Joliann Biuimen oi Foils, the authoi 
of the grainmai (G) On 26th Fehmaiy 1468 Di Homeiy wrote to 
tlie aicfibisliop of Mamz the lettei quoted above, fiom winch it 
may he infrared that Gutenbeig had been a pnntei, though not a 
word is said as to his being the inventoi of puntmg (II) In 1468 
Schoeffei repnuted Fons’s Gh ammahoa, and m tlie colophon it is 
said “ At Moguntma sum fusus in tube libellus meque (tlie book) 
domus genuit uncle caiagma venit ” (I) Selioefiei published on 

24tli May 1468 the fiist edition of Justimam Jnvper Inshlutiomtm 
Juris Lifo i VI , cum Glosbct To this wei e added by w ay of colo] ilion 
some veises commencing “ Scema tabernaculi, &c m winch it is 
said that (the ornament of tlie chinch) Jesus “ hos dedit eximios 
sculpendi m aite magistios . Quos genuit ambos mbs Moguntma 
Johannes, libronun msigues pi othocaiagmaticos,” winch is legaided 
as an allusion to Johann Gutenbeig and Joliann Fust as fust 
pnnteis (K) In the same yoai (1468) Johannes Andieas, bishop 
of Alena, says, m the dedication of his edition of St Jeiome’s 
Epistles, published m that year (13th December) at Rome, to Pope 
Paul II., that “Germany is to be honoured foi evei as having been 
tlie mventress of the greatest utilities Caidmal Cusa wished that 
the sacred ait of pimtmg, which then (undei Caidmal Cusa, who 
died 11th August 1464) seemed to have ausen m Gennany, weie 
bi ought to Rome” (L) In 1470 Guil. Fiehet, m an octastiehon 
inserted in the Paris edition of 1470 of the Letteis of Gaspannus 
of Beigamo, exhorts Pans to take up the almost divine ait of writing 
(punting) which Gennany is acquainted with. In the same yeai 
Eihard Wmdsberg writes to the same effect in an epigiam mseited 
in the Epistolse Fhalandis published at Pans about 1470 (M) 

In 1471 Ludov Garbo speaks, in the dedication of the Letters of 
Pliny to Boiso, duko of Modena, of the Geimans having invented 
punting Nicolaus Gupalatmus speaka (Venice, 1471) of a Geiman 
being tlie inventor of pimtmg, and Nicolaus Peiottus of the art 
which had lately come from Germany (N) On 21st May 1471 
Nicolas Jenson published an edition of Quintilian, edited and 
revised by Ogiubene de Lonigo (Qmiubonus Leomcenus), who m the 
preface speaks of its punter as “ libianre aitis mnabilis inventoi, 
non ut senbantur calamo libu, sed veluti gemma imprmantiu, ae 
prope sigillo, primus omnium mgemose clemonstravit.” (O) About 
1472 the fiist three punters of Pans published Gaspannus Peiga- 
mensis’s Orthogi aplnse. Liber, to which is prefixed (m the copy 
of the univeisity of Basel) a lettei, dated 1st Januaiy, fiom Guil- 
laume Fiehet, puoi of tlie Soi bonne, to Robeit Gagxun, m which he 
says that “it is rumouied in Germany that not far fiom the city of 
Mamz a ceitam Johann Gutenberg (Johannes, cui cognomen Bone- 
montano) fiist of all invented the art of printing (lmpiessouam. 
artem), by means of which books ai e made with lettei s of metal, not 
with a reed (as the ancients did), nor with the pen (as is done at 
piesent).’’ (P) On 14th July 1474 Joh Philippus de Lignamme pub- 
lished at Rome Chronica Swnmorum TonUficiim Inypei atorumque, 
m which we find, between two entries, relating one to 14th July 
1459 and the othei to 1st October 1459, an undated paiagraph m 
which it is said that Jacobus witli the surname of Gutenbeig of 
Stiasburg and a certain other one named Fustus, “lmpnmendaium 
litfcerarum in membrams cum metallicis formis peiiti, tiecentas 
caitas quisque eorum per diem faceie mnotescnnt apud Moguntiam 
Germaine emtatem ” The same is said of Mentelm, and (under 
1464) of Conrad Sweynheym, Arnold Pannaits, and Udalncus Gallus 
(Q) On 23d May 1476 Petei Schoeffei issued the third edition of the 
Itishiutiones of Justinian, with the same imprint as m the edition 

3 The earliest is perhaps the Bona tvs issued hy Peter Schaeffer, possibly 
before 1456, the colophon of which says that it was finished. “Alia nova 
impruueiicli seu. caractemanch . , , absque calami evaiaiione ” 
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of 1468 (see testimony I), but with the addition that Mainz is the 
“ lmpiessoiue aitis mventnx elimatuxque puma ” (R) In 1478 an 
edition of the Fasciculus Temporum was issued at Cologne, m which 
it is stated undei the yeai 1457 that the punteis of hooks weie 
multiplied on eaith, denying the ongm of their ait fiom Mainz 
The eailiei editions meiely stated that the punteis of books weie 
multiplied on eaith (S) In 1483 Matthias Palmenus of Pisa pub- 
lished at Venice the Gkion Euseb , m which undei the yeai 1457 
it is stated that students one a gieat debt to Geimany, vtheie 
Johannes Guttenbeig zum Jungen, knight of Mam/, invented the 
ait of punting m 1440 (T) In the same yeai Jac Pliil Foiesta of 

Beigamo published Supplemcntum Chi omcoi urn, m which he says 
undei the year 1458 that the ait of printing books was hist dis- 
co\ eied m Geimany, accoi ding to some by Gnthimheig of Strasbui g, 
aceoulmgto otheis by Paust (see P), according to otlieis by Nicolas 
Jenson (see N) (V) On 6tb Maich 1492 Peter Sehoeffei published 
the Nude, sachsischc Chi omL of Goniad Botho, saying m the colo- 
phon that it was “ gepvent m Mentz, die eyn anefangk 

Prom is der prenteiy ’’ (X) At the end of 1494 two Heidelbeig piofessois, 
docu- Adam Wemhei and Joh Herbst, composed some Latin veises m 
mentary honour of Johannes Gensfieisch (a family name by which Gutenbeig 
evidence yas known, and which was turned into the Latin Ansicarus), whom 
they called ft pumus libiomm xmpressoi ” and “lmpiessoiue aitis 
mventoi primus ” 1 (Y) In 1499 Jacobus Wimplieling (bom at 

Schlettstadt 1450, died 1528) published (at Mainz, byP Fnedbeig) 
an Oratio m Menioi mm Mcusihi at Inghen (d 1396), m winch he, 
on leaf 22a, piaises Joannes Ansieaius in verse on account of his 
invention at Mainz (Z) These veises aie pieceded by an epitaph 
on Johann Gensfieisch, “ ai tis impi essonse mventoi ’’ and “lepertoi,” 
wutten m Latin by Adam Gelthus, a lelative of Gutenbeig (AA) 
In the same yeai Polydoie Veigil (De Invcntoi ibus Fc> inn, Venice, 
1499, lib u cap 7) says that a certain Potei [Sehoeffei i], a Geunan, 
invented m 1442 the ait of pnntmg at Mainz m Geimany, as he 
had heaid from the latter’s countiyman , this statement was re- 
peated m a Venice edition of 1503 In later editions “ Petei ” was 
altered to “Joh Gutenbeig” (BB) In the same yeai Koelhoff, 
punter at Cologne, published Ciomca mn der hilhger Stat van 
Cocllen , m w Inch on fol 312b it is said (1) The ai t of punting w as 
found fii&t of all m Geimany at Mamz about the year 1440 , (2) 
fiom that tune till 1450 the ait and what belonged to it weie investi- 
gated, (3) and m 1450, when it was a golden year (jubilee), they 
began to punt, and the first hook that they punted was the Bible 
m Latin, in a laige letter, lesemblmg that with which at piesent 
missals aie puntecl (4) Although the ait was found at Mamz in 
the mannei in which it is geneially employed now, yet the fiist pie- 
figuiation was found m Holland fiom out the Donatuscs which were 
punted there befoie that time, and fiom and out of them was taken 
the beginning of the aforesaid ait, and it was found much moie 
masteily and exact (sxibtdis) than that othei manner was, and has 
become moie and more aitistic (5) Omnibonus mote m a pieface 
to Quintilian, and m some other books too, that a 'Walloon fiom 
Prance, named Nicol Jenson (see 1ST), discoveied this ait ; but that 
is untiue, foi theie aie those still alive who testify that books w r ere 
printed at Venice before Nieol. Jenson came theie, and began to 
cut and make letters (6) But the fiist inventor of punting was a 
citizen of Mainz, named Junkei Johan Gudenbmeh (7) Prom 
Mainz the ait was introduced fiist of all into Cologne, then into 
Stiasbuig, and afterw’auls into Venice (8) The ongm andpiogiess 
* of the ait weie told to the waiter verbally by Ulucli Zell of Hanau, 
still puntei at Cologne (anna 1499), through, whom the said ait 
came to Cologne (GC) In 1501 Jacob Wimphelmg (see Y), who 
stated m his Oratio Querulosa conti a Tnvasores Sacei datum, Flam- 
mum , &e , published at Delft c 1495, that chalcogiaphy had been 
invented at Mamz, published a woik ( Qeimania , Stiasbuig, Joh 
Piuss, 1501) in which he says (on p 43) that the invention was 
made at Stiasbuig by Johann Gutenberg of Strasburg, and that it 
was pci fee ted at Mamz (DD) In 1503 Johann Sehoeffei (the son 
of Petei Sehoeffei and the grandson of Johann Fust) published an 
edition of Heimes Trismegistus, m which he l epresents himself as 
one of the most distinguished citizens of Mamz, descended from the 
most foitunate race who invented the ait of pnntmg (EE) In 
1504 Ivo Wittig, who was a relative of Gutenberg, and a canon 
and the keeper of the seal of the St Victor cathedial neai MViing 
(of which Gutenbeig had been a lay mernbex), erected m the house 
“ Zum Gutenberg ” a memoual stone and an epitaph to Joh Guten- 
beig of Mamz, “ qui pumas omnium htteras sere unprimcndas 
mvenit ” (FF) In 1505, m the German tian&lation of Livy pub- 
lished by J ohann Sehoeffei (see KK), the dedication to the emperoi 
Maximilian, which was probably written by Ivo Wittig (see EE), 
speaks of Johann Guttenbeiglc as inventor of pnntmg (1450) and 
Johann Faust and Peter Sehoeffei as impi overs of the art This 
work was repunted six times (1514, 1523, 1533, 1551, 1553) with 
the same dedication; but m 1509 the Brcviai nmn Moqwntmuin 
says that it was punted at the expense and trouble of Johann 
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Sehoeffei, whose giandfathei (i c , Johann Fust) w T a& the fiist m- 
ventoi and autlioi of the ait of pnntmg (see DD) (GG) In 1505 
Jacob Wimphelmg, m his Epithoma Go manorum (Stiasbuig, 1505), 
asseits (on leaf xxxvuib and xxxixa ) that in 1440 Johann Guten- 
beig of Strasbuig invented there the ait of pnntmg And m 1507, 
m his Catdl Episcoporuru Aigent (Stiasbuig, 1507), be says that 
the ait was invented, though m an nnpeifect mannei, by a ceitaiu 
Stiasbuigei, who afteivauls went to Mamz and joined otheis woik- 
mg and tiymg the same ait, wlieie it was, undei the guidance of 
Johann Gensfiei&ch, perfected m the house “bom montis ” (Guten- 
beig) This he lepeated m 1515 (HH) About 1506 Johannes 
Tuthemms wrote bis Chiomcon of Spanlieim, published at Fiank- 
foit m 1601, m which he says (p 366) that the ait of pnntmg 
hooks was discoveied afiesli at Mamz by Johan Gutenbeig, who, 
aftei having spent all Ins propeity m accomplishing the new in- 
vention, perfected it by the advice and assistance ot Johann Fust 
The first propagator of the new art was, after the mventoi, Petei 
Sehoeffei. (II) In 1515 Johann Sehoeffei published Joh. Tu- 
thenuus’s Compendium siva Eievianum Histonae Fiancoium, and 
said m the colophon that the book w T as published at Mamz, the 
fiist mventiess of the ait of punting, by Johann Sehoeffei, giatul- 
son ot the late Johann Fust, the fiist autlioi of the said ait, who 
finally fiom his own genius commenced to excogitate and fo investi- 
gate the ait m 1450, and m 1452 peifected it mid commenced 
puntmg, assisted by many necessary inventions of Peter Sdioeffei 
von Gemsheim, his seivant and adopted son Johann Fu&t and 
Petei Sehoeffei kept this ait secret, binding all their servants and 
domestics by oath never to reveal it , hut m 1462 it was spread by 
the same domestics into divers countries. (KK) On 9tli December 
1518 the emperor Maximilian accoided to Johann Sclioeflcr .the 
uivilege of pnntmg Livy (1518-1519), and says m it that “lie 'lms 
earned and been advised on the faith of woitliy testimonies that 
the ingenious invention of chaleogiapliy was effected by the puntei \s 
grandlatliei ” (LL) In 1519 Joh Thurmaycr Aventmus (1474-1534) 

[ wiote that “m 1450 Joannes Fan&tus, a German, a citizen of Mamz, 
invented a new land of wiitmg, called chaleogiapliy, and completed 
it m two years ; it was kept seciet by him and Peter Scliocffei, his 
son-in-law, but divulged m Geimany ten years afterwards by Faust’s 
servant, Johannes Guttenberger, a Strasbui gei ’’ (MM) In a pcdi- 

f ree of Louiens Janszoon Coster of Haarlem and lus descendants, 
iawn up not later than 1520, it is asseited that m 1446 “ho 
biought the fiist punt into the woild ” This document, of which 
the elate 1446 seems to have been altered into 1410, is piosorved 
m the Haarlem town libiaiy. (NIST) In 1520 Johan Schott, a 
puntei at Stiasbuig and giandson of Johan Mcntclm, the fiist 
punter of that town, published an edition of Ptolemy, at the end 
! of winch he punted the aims of his giandfathcr with the following 
legend “Insigne Schottoi um Familioe ab Fudonco Rom Imp III 
Joan. Mentelio pmno Typogiaphire Inventon ac sms aoncessmn . 
Anno Cliusti 1466 ” Apait from the assoition that Meiitolm was 
the inventor of puntmg, we may l emails that the emperor Fredouclc 
III laised Mentelm to the lanlc of a nobleman in 1466 and granted 
him new aims (OO) About 1533 the Neapolitan Mnnangelo 
Aceoiso, who had lesided at the court of Charles V , wiote on an 
edition of Donatus (m the possession of Aldus Manutius, jun ) that 
“Joh Faust of Mamz fn&t discoveied the art of printing with 
metal types, which afteiwards he made of lead , lus son Peter 
Sehoeffei added afteiwards much to polish the said ait Tins 

Donatus and Covfessionaha were printed fiist of all in 1450 Faust 

clenved the suggestion from a Donatus printed befoie m Holland 
fiom an engraved block." This pavagiapli is found on p. 411 of the 
Biblioth Apost Vdticana of Angelo Eocclia (Romo, 1591). Some 
consider its latter pait to have boon derived from the Cologne 
Chi omcle (BB), and it seems probable that it was a mixture of somo 
of the above testimonies (PP) In 1536 Johan Soliott (.see NN) 
published Histonen Handt-Buchlcm (Strasburg, 1536), iu which 
(on leaf b 1 and b 2 ) lie says that “Plans Montlin of Strasburg in- 
vented the ait, which, through infidelity, was brought to Mainz ” 
On the strength of this and other statements (CO, GG, NN) 
the bicentenary of the Stiasburg invention was celebrated there 
m 1640. (QQ) In 1541 Joh. Arnold (Bergel or) Bergellamrs, 
who had settled as press- read oi at Mamz two years previously, 
ublished his Encomium Chalcographiie, (Mamz, Fi Bcliom, 1541, 
to), m which the lawsuit betweon Fust and Gutenberg (A) is 
alluded to for the Jfiist tune Bergel had lead Tuthemrs books 
(HH), m which the invention is ascribed to Johann Gutenberg with 
two coadjutors, Johann Faust and Peter Schoeffor, which he (Bergel) 
had heaid confirmed m conveisations with Mamz citizens ; he had 
also seen some old tools prepared for the woik by the originators 
which were still in existence Gutenbei'g invented it in 1450 
(RR) About 1561 Jan Van Zuren (born at Haarlem m 1517) and 
Dirk Volkerts Coorahert (born at Amsterdam m 1522) established 
a pnntmg office at Plaarlem Of tho former it is alleged that he 
had compiled a woik on the invention of printing, winch is presumed 
to have been lost during the siege of Plaarlem m 1573- It was not 
publicly spoken of till 1628, when Peter Sciivenus published lus 
Laureci'anz war Laui ens Coster . Scnvcnus had only found the 


i These verses were not published at the time, but m the lath century by F 
der 1)tul Landesgcsch , m 168, fiom the contemporary 
JUS of Adam weinher, preserved, m the archives of Carlsiuhe 
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title, preface, and introduction, m winch. Van Zuren contended that 
the first foundations ol the ait weie laid at Haailem, and that it 
afteiwaids accompanied a foreigner to Mainz. In this mtioduction 
he does not mention the name ot the inventor, noi a date, but points 
in indefinite tenns to the house of the inventor as still existing 
(SS) In the same yeai (1561) Van Zuren and Coomhert published 
an edition of the Officia Ciccronts, m winch the lattei, in a de- 
dication to the magistracy of Haailem, lefeis to the nrniour that 
the ait of punting books was invented fust of all at Haailem, and 
was brought to Mainz by an unfaithful seivant and much improved 
theie He adds that veiy old and dignified peisons had often told 
him, not only the family of the mventoi , hut also his name and sur- 
name, and had explained the fn st crude way of pimtmg, and pointed 
out to him the house of the first punter (TT) In 1566 Luigi Guieeiai - 
dim, a Florentine nobleman who had visited the Netherlands and 
had le&ided many years at Antweip, finished a description of the 
Netherlands (published m 1567), in. which, alludnig to Haarlem, 
he speaks of the invention theie aceoidmg to the assertions of the 
inhabitants, the evidence of some authois, and other remembiances , 
the inventor died befoie the perfection of his art , Ins seivant went 
to Mainz, where he peifected the art, and lienee the lepoit that it 
was invented theie (VV) About 1568 (it is calculated) Hadnaims 
Junius wrote his Batavia, published at Leyden m 1588, with two 
prefaces, dated, the one fiom Leyden, 6th January 1575, the other 
from Delft ad annum salutis 1575 Oil p. 253 he says that the 
opinion that the foims of the letteis wlieieby books aie punted 
were first discovered at Mainz is veiy inveterate, hut old and 
eminent inhabitants of Haailem had assuied him that they had 
heard fiom tlieir ancestors that theie lived at Haailem, moio than 
128 years before, m a decent house then existing, neai the market- 
place, opposite the royal palace, Lourens (son of) Jan, sumamed 
Coster, who, while walking m the wood near Haailem, began to 
shape beeclion baik first into figures of letteis, by which, leveisely 
impi cased one by one on paper, ho composed one or two lines to 
serve as an example for the children of his son-m-law. "When tins 
succeeded, he began to contemplate gieatei things, and first of all 
invented, assisted by Ins son-m-law Thomas (son of) Petei, a more 
gluey and substantial kind of ink (as the oidmary mk was found 
to blot), with which ho punted whole tablets with pictures, with 
the letters added. Junius had seen hooks of this kind punted by 
Coster (tlio beginnings of Ins labours) on tlio rectos of the leaves 
only, not on both sides ; the book was wiitten (m Dutch) by an 
anonymous author, and entitled Speculum Nostrre Sulictzs, in winch 
care was taken that the blank versos could be pasted together, so 
that the blank pages should not piesont any unsightliness After- 
wards (Coster) changed the boechen chaiacteis into leaden, and tlie 
lattei again into tin ones Very ancient wine-pots cast of the 
remains of these types weie still to be seen in the house of Lourens, 
winch was afterwards inhabited by his great-grandson Gerald (son 
of) Thomas, who had died ail old man a few years before. "When 
the new meichandiso attiaeted puichascrs eveiywlieie, woikmen 
wero added to (Lourens's) household, among whom was a certain 
John (whether, as was suspected, Faust, or another of the same 
name, Junius did not inquire), who was hound to tlie woik of print- 
ing by oath. But, when he thought he knew the ait of joining 
tho letteis and of casting the types, &c , he stole away, when eveiy- 
hody had gone to church, the whole appaiatus of the types and the 
tools prepared by his mastei, and hastened to Amsterdam, thence 
to Cologne, until he amved at Mamz, wheie lie could remain in 
safety, and, having opened a work-office, issued within the space 
of one year, about 1442, tlie Doctrinale of Alexander Callus and 
the Tracts of Petrus Hispanus, punted with the same types which 
Lourens had used at Haarlem. Junius lecolleots that Nicolaus 
Gale, his tutor, a man of fiim memory and venerable old age, had 
told lum that as a boy he had often lieaid a ceitam bookbmdei 
Cornelia (a man of more than eighty yeais of age, who had been 
an under- workman m tlie same office) nai rating the story of the 
invention (as he had heard it from his master), the polishing and 
mciease of the crude art, &c,, and euismg those nights which he 
had passed, during some months, with the culput m one bed The 
burgomaster. Qumnus Talesius admitted to Junius that he had 
formerly heard nearly the same from the mouth of the same book- 
binder (XX) In 1628 Scuverius in his Zaurecram (see RR) placed 
the date of the Haarlem invention as far hack as 1428, and men- 
tioned as its inventor Lourens Janszoon, sheriff of Haarlem. He 
asserts that the art of printing appeared, “ not in. the mannei as 
it is used now, with letters cast of lead and tin, hut a hook was 
cut leaf for leaf on wooden blocks,” and the Haarlem inventor was 
robbed m 1440 by Johan Gutenberg Scnveuus based the date 
1428 upon a Hebrew Chronicle compiled by J oseph hen Men* (born 
1496, a. c 1575), and published m 1554 at Sabionetta by Cornelius 
Adelkind, where, under the year of the Jewish eia 5188 (=1428), 
the author mentions a hook (without giving the title) printed at 
Venice and seen by him. Senveiius, being convinced that this 
could only refer to a book printed at Haarlem, applied the entiy 
to a xylographic Bibha JPauperwn, of winch he gave a description, 
together with several other block-books and early punted books. 


(YY) In 1639 Boxhom pushed the date of the Haailem invention 
hack to 1420, leferimg, as his authouty, to the same Chionicle of 
Rabbi Joseph Since that time the date of tlie Haailem invention 
has been vanou&ly placed between 1420 and 1430 

Latei testimonies aie meie repetitions of earlier state- 
ments 1 We need not say much, about the story of Antonio 
Cambruzzi, who asserted that Pamfilo Castaldi invented 
printing atFeltre, m Italy, m 1456, and that Fausto Com.es- 
buigo, who lived m his house m order to learn the Italian 
language, learned the art fiom hun and brought it to 
Mamz, this story, however, has found so much ciedence 
that m 1868 a statue "was erected at Feltre m honour of 
Castaldi. Nor need we speak of ICuttenberg m Bohemia, 
where John Gutenberg is asserted to have been born and 
to have found the art of punting We may also pass over 
Johann Fust, later on called Faust (testimonies P, T, DD, 
FF, II, KK, LL, 00), as we know from the Mamz law- 
suit of 1455 (A) that he had simply assisted Gutenberg 
with loans of money. We may also pass ovei Johann 
Mentelm of Strasburg (testimonies NF, PP), onlyremarkmg 
here that he had already printed a Bible in 1460, and that 
he is mentioned m Stiasburg registers as a chrysographer 
or gold-wiiter fiom 1447 to 1450 ; but of his whereabouts 
between 1450 and 1460 there is no lecoid. That he had 
gone, or had been called, after 1450 by Gutenberg to Mamz 
has been asserted but not proved, and there is no reason 
why he should not be one of the two Johannes alluded to 
as the pi othocaragmafoci of Mamz m the Justinian of 1468 
(testimony I ) That Nicolas Jenson came to be legarded 
m certain circles and for a tune as the inventor of printing 
is owing to testimony N being misunderstood There re- 
main, therefore, to be considered the testimonies which bear 
on the rival claims of Haarlem and Mamz. The contro- 
versy between Germany and Holland was publicly started 
as eaily as 1499 by the Cologne Chronicle (testimony BB), 
that between the two towns mentioned not publicly before 
1561 (testimony EE), while no rival inventor to Guten- 
berg was mentioned publicly and in print earlier than 
1588 (testimony VV). 

Let tis first consider tire claims of Germany and Mainz as centied Cla 
m the peison of Henne ( = Hans or Joliann) Gensfleisch, called Gn 
Gutenbeig oi Gudenbeig, the lattei name deuved fiom his mother, bei 
whose maiden name was Elsa Wyricli, who lived m the f ‘ Hof zum 
Gutenbeig” at Mamz He is supposed to have been bom at that 
town about 1400 He is fiist mentioned in a Mamz document, 
dated 16tli January 1430 In a document of 28th Maich 1430 he is 
spoken of as being ‘‘not in Mainz ” Documents from 14tlx March 
1434 to 18th Septembei 1444 piove him to have been at Strasbuig 
timing that time, and documents dated respectively 17th Octobei 
1448, 6th November 1455, 21st June 1457, 10th Apul 1461, show 
that he was m or near Mamz on those days By a decree of 17th 
January 1465 the aiehbishop of that town aewaided lum foi “his 
services,” and m the bond of Dr Homery, dated 26th Februaiy 
1468, he is spoken of as dead There aie, moreover, six forged 
documents (including some relics of an ancient pi ess bearing the 
date 1441) respectively dated 24tli Maich 1424, 1437, 3d July 1453, 
20th July 1459, 19th June 1463, and an entiy in an anniversanum 
which has been applied to Gutenbeig, but does not concern him 
(see Hessels, Gutenberg). 

Infonnei yeais, when printing was believed to have been invented 
m 1440, the recoids of the Strasbuig lawsuit of 1439, between 
Gutenberg and some Stiasbuig artisans about certain industrial 
undei takings (as the art of polishing stones, the manufacture of 
looking-glasses), were considered to prove the invention of printing 
at Strasburg, not, however, by Mentelm, as had been thought by 
some (testimonies NN, PP), but by Gutenberg The records came 
to light about 1740, just when Schoepflin, the principal discovexei, 
had been commissioned to seaich for documents of this kind 
Doubts may be suggested as to their genuineness, but they have 
all perished, partly during the revolution of 1793 and partly during 
the siege of Strasburg in 1870 However, nobody would now 
assert that printing was invented in 1489 or at Strasburg , and 
those who still believe that Gutenberg was the inventor of printing 
refer to them only as showing that he was a mechanic as early as 
1439, and that lie understood the ait of pressing 2 

l Over a hundred of them have "been collected by G-ei. Meerman, Ongwes 
’Hessels^ Gutenberg, pp. 23, 185, &c, * 
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The first document that connects Gutenberg with the ait of punt- 
ing is the notai lal instillment of 6th November 1455 (testimony 
A) But it says nothing of an invention or a new mode of print- 
ing And j et the occasion was such as to make it almost imperative 
on Gutenberg to mention it, for he had spent 1600 guildeis of 
Fust’s money, apparently without printing anything, 1 and was on 
the point ot being robbed by the latter and having taken away 
from him all that he had made and done to give effect to his idea 
or invention In the next testimony (B), i e , the earliest Mainz 
books with printed dates (1457 to 1467), theie is evidence that the 
new art of printing is not only not kept seeiet but fully appreciated 
at Mainz, and its importance fully realized and advertised, but, 
though they speak of a “nova ais lmprimendi” and an “admventio 
impnmendi,” theie is not a syllable as to a Mainz invention or 
inventor In testimonies G and D (the Cathohcon of 1460) there 
is again not one void about an invention or an inventor, or about 
Mainz Yet Gutenbeig is supposed to have pimted the Cathohcon , 
and it is incredible that he, who had been wronged and lobbed 
by his two rivals (Fust and Schoeftei), should agiee with them m 
explaining and pioelaimmg the new ait, but never with one woid 
assert his claim to the honour and profit of the invention, if he had 
made any, and should even omit his name, wheieas lie saw his two 
rivals never neglect to punt then names in full on every book 
which they published Those who believe that Gutenbeig was 
the inventor of punting suggest that he kept silent, as otheiwise 
Ins ei editors would have seized his copies and his punting office 
But this explanation cannot he accepted , for the veibose colophon 
at the end of a gigantic folio book like the Cathohcon, published 
at a time when there were perhaps not more than three printing 
offices in the world, was calculated to draw attention to its pnntei 
and his residence, not to conceal him Testimony F (1466) is no 
longer regarded as having any reference to Gutenberg or the inven- 
tion of pnntmg H (1468) was formerly thought to mean : “ I, 
the book, am cast (i e , its types are cast) in the Mainz city, and 
the house whence the type came (= where the type was invented) 
produced me ” But of late yearn it has been shown that the author 
of the book, Johann Eons, was Peter Schoeffei’s press-eorreetoi 
And, as he no doubt lesided m Schoeffer’s house, the two lines evi- 
dently mean "I am a little book cast in Mainz, and I was horn 
( = written) in the same house whence the type comes 8 (= where I 
am punted) ” Testimony I (also of 1468) speaks of two Johannes 
(Gutenbeig and Fust) as the !< piothocaragmatici libioium quos 
gemut mbs Moguntma.” But this certainly means, not that the 
Just punters of books weie bom at Mainz, but that the two 
Johannes were the chief printers of books (bom) produced at Mainz 

When we now place together the clear documentary testimonies 
(A to I) of the fust fouiteen yeais of punting (1454 to 1468) at 
Mainz, we see that they all come fiom Mainz itself Everybody 
connected with the art speaks of it in the most public and un- 
reserved manner , its impoitance is as fully leahzed and adveitised 
during that peuod as it is in the piesent day , the Geiman nation 
is even congratulated on possessing it ; there is never any secieey 
about it , once (about 1456) it is even called a new art But, in 
the midst of all this publicity, the art which Mainz and Geimany pos- 
sess is never said to have been invented at Mainz The supposed 
Mainz inventor (Gutenbeig) even speaks himself on two occasions 
(m the lawsuit of 1455 and in the Cathohcon of 1460), but never 
says that he had made an invention- The archbishop, too, speaks 
publicly of Gutenberg m 1465 (testimony E), and lewards him for 
services, but does not speak of him as the inventor of printing, 
nor even as a printer Nor does Dr Homeiy, in Ins letter to the 
archbishop (testimony G), m which he reieis to Gutenberg’s print- 
ing apparatus, call him the inventor of punting. 

In 1468 we enter on a new phase in the history of the invention. 
Even if we i eject testimony I as being merely local, testimony K 
(1468) speaks of the art of punting as having ausen in Germany 
This testimony, however, does not come from Germany, nor fiom 
Mainz, but from Italy, and is supposed to owe its mspnation to the 
two German printers who had established a printing office at Subiaco 
m 1465, and m 1467 at Borne, and who most likely learned their 
craft at Mainz But, as the two printers are mentioned m the 
testimony, and as it does not speak of Gutenberg, noi of Mainz, it 
is far more likely that it was meiely derived from the colophons of 
Fust and Schoeffer, or from something that Caidmal Cusa had 
heard during Ins embassies in. Germany To the Mamz colophons 
we must also ascribe (a) the two testimonies of 1470 (L) and (b) 
the three of 1471 (M), all five of which come from Fiance and Italy 
At last, m 1472, we find m testimony O the invention of puntmg 
ascribed to Gutenberg of Maxim, but it is mentioned as a rumour, 
and comes from Fiance Guil Ficbet of Pans, who gives it, is 
supposed to have heard the rumour fiom the three German punters 

a In lme 42 Gutenberg distinctly declares that “lie hoped that he was nnder 
no obligation to Post to devote the fiist 800 guilders to the work of the books ,’* 
and, as Fust, by advancing the second 800 guilders m 1452, had become Guten 
berg’s partner, it seems clear that the former claimed in 1454, when the trial 
is calculated to have commenced, his money and interest because Gutenberg 
had as yet not punted anything 

J Ye rut is the present not the perfect tense 


who commenced puntmg at Pans in 1470 But, as two of them 
had lesided, immediately beloie they came to Palis, m the univei- 
sity of Basel, and are supposed to have learned then ait theie, 
the mmoui is ascribed to “Beitolff von Hanauwe,” who appears 
m the lawsuit of 1455 as Gutenbeig’s seivant, and who was printing 
at Basel m 1468 Peihaps it came rathei fiom mfoimation which 
Fichet obtained from the St Victor cathedral, near Mamz, as lie 
speaks of the art having been invented not fai from that town 
Testimony P (1474) again comes from Italy, from Borne, and. was 
perhaps derived from, one of the Geiman printers settled theie at 
that time. It meiely speaks of Gutenbeig, Fust, and Mentekn as 
punteis, but says not a word which even touches upon the invention 
of the art In testimony Q (1476) we have definite mention of 
Mamz as the invent! ess of the art , it is given as an addition to the 
Mamz colophon of 1468 (see I). In 1478 Mamz is again mentioned 
m a Cologne testimony (B), which gives evidence ot leseaich, as it 
is an amplification of an earlier one m which Mamz was not men- 
tioned Germany, Gutenberg, and Mamz aie again mentioned m 
the Venetian testimony S (1483), which gives for the fust time 
1440 as the date of the invention In the same year we have two 
eailier testimonies (P and FT) worked into one (T), to the effect that 
punting was invented either by Gutenbeig oi by Fust or by 
Jenson Testimony V (1492), which states that printing com- 
menced at Mamz, is piaetically equivalent to Q In 1494 and 
1499 ive have tlnee Geiman testimonies (X, Y, Z) as to Gutenberg 
being the inventot of punting, these, however, conic, not from 
Mamz, but from Heidelbeig Z is given by a relative of Gutenbeig, 

Adam Geltlius , and, as the lattei resided at Heidelberg, it is clear 
that he was the lealsouice of the othei two Heidelbeig testimonies 
(X and Y) Two yeais later, when Wimpkeling, the author of 
testimony Y, had left Heidelberg, he ascribed (GO) the invention 
ot puntmg to Strasbuig, though stating that Gutenbeig was tlio' 
inventoi Testimony AA is recorded above to show the great con- 
fusion that leigned m people’s minds about the invention. "VVe 
must add to these testimonies those of 1504 (EE) and 1505 (FF), 
which, aie owing to Ivo Wittig, a relative of Gutenberg, and a 
canon and the keeper of the seals of the St Yietor cathedral, 
neai Mainz, of which Gutenbeig had been a lay member according 
to its liber fi atermtatis Thus m the period from 1468 to 1505 we 
have (1) several vague statements made m Italy and Fiance as to 
the ait of printing being known or practised oi invented m Ger- 
many, statements which arose from the books and colophons pub- 
lished at Mamz , (2) one item of rumour in 1472 that Gutenbeig 
invented it neai that town , (3) two Mamz statements, of 1476 anu 
1492, and one Cologne statement, of 1478, that it was invented at 
Mamz , (4) three German statements, of 1492, 1494, and 1499, that 
Gutenberg had invented it , and (5) two Mamz statements, of 1504 
and 1505, to the same effect It is to be particularly noticed that 
the statements (2, 4, 5) which speak distinctly of Guteuborg being 
the inventoi can be clearly tiaced to Gutenbeig himself anu two oi 
his relatives 

Seeing then how slender the basis is for the tradition that Contra- 
printing was invented by Gutenbeig at Mamz, and that even this diction of 
slendei basis was not laid till fouiteen yeais aitei the art had Guten* 
been fully established and pioclaimed in that city, wo cannot be berg's 
surmised to find the tradition promptly contradicted This con- claims, 
tradietion was made m 1499 (testimony BB) in a Chronicle pub- 
lished at Cologne To facilitate the understanding of this testimony 
it is divided above into eight sections The fust (taken from Hart- 
mann Schedel’s Chiomcle, 1493), second, sixth, seventh, and eighth 
aie no doubt due to the compiler of the Chronicle , and must not be 
connected with the thud, fourth, and fifth, wlncli, according to 
the compiler, aie due to TJlnch Zell, a printer at Cologne, who had 
piobably settled there about 1463, and had most likely learned Ins 
art at Mamz, as he called himself “clerieus Moguntmus ” As 
Zell’s testimony leaves to Gutenbeig nothing but tlio honour of 
having perfected the ait, various attempts have been made to ex- 
plain away this account As long as no typographically printed 
Donatus had been found that could he fitted into Zell’s account, 
it was aigued that he meant Donatuses printed from wooden blocks , 
and this argument is bi ought forward oven at the present timo. 

But a practical printer like Zell must have been able to express 
himself to that effect if he had really meant to say so , ana, as 
block-prmtmg was not less practised m Geimany than m Holland, 
we could hardly assume that things printed m Holland would have 
mspned the German inventor rathei than the same tilings printed 
in Geimany That testimony OO speaks of a Donatus printed from 
wooden blocks may be ascribed to the notion arising at that time 
(c 1533) that block-prmtmg had given use to typography. It has 
also been asserted that Holland m the Chronicle means Flandeis ; 
hut the Chronicle is usually very correct in geographical matters 
It has also been suggested that Zell most likely learned his art m 
Fust and Schoeffei’s office and invented the passage to injure the 
reputation of Gutenbeig, wlio had been their enemy. Finally it 
has been said that Zell did not suggest or write the passage at all ; 
bat it is hard to see how this can be maintained m face of the com- 
piler’s own statement to that effect Therefore, all these sugges- 
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tions failing to weaken Zell’s testimony, we must see how fai it can 
be brought into harmony with othei circumstances and the testi- 
monies MM, BE, SS, TT, YY, XX, YY, which claim the honour of 
the invention for Haarlem m Holland Testimonies RE, and SS 
do not mention the name of the mventoi But the foimei is a 
mere mtioduction destined foi a complete book that was lost duiing 
the siege of Haarlem m 1573 before it was printed ; we are, theie- 
foie, not entitled to say that Yan Zuien did not know the name 
SS may have omitted the name, because the publication of Yan 
Znren’s woik was m contemplation at the time that it was wntten 
That GrUicciaidmi (testimony TT) m 1566 did not mention the name 
of the leputed Haarlem mventoi cannot be considered as an in- 
dication that it was not known or had not yet been “invented ” 
when he wrote, as lus accounts of the cities of the noithern 
Netherlands aie all very meagie and were for the most part 
derived fiom conespondence In Junius’s account (YY), however, 
we find every particular that could be desned He begins by re- 
ferring to the difficulty of vindicating the honour of the invention 
foi Haailem on account of the deep-iooted and general opinion that 
it took place at Mainz He then mentions that Louiens (son of Jan) 
sumamed Costei lesided at Haailem “more than 128 yeais ago” and 

S ves us to understand that m the year indicated by that phrase 
i invented the art of printing As Junius’s book was not pub- 
lished till after his death, m 1588, and the two piefacesm it are 
dated 1575 (he died 16th June 1575), the numbei 128 is supposed to 
go back from the date when he actually wrote Ins account, which he 
is calculated to have done about 1568 Thus we get the year 1410 
as the supposed date of the Haailem invention, though, if we based 
our calculation upon the date of the preface, the year 1446 or 1447 
•would have to he assumed But, as Junius adds that Coster’s types 
were stolen by one of lus seivants, who fled with them to Mainz, 
and establishing there a printing office punted within a year’3 time, 
in 1442, two books, lie must, if tins lattor date is collect, have 
meant 1440, By testimonies XX and YY we see that in. the 17th 
century the date of the Haarlem invention was first put back as 
far as 1428, then to 1423 , and since then it has usually been re- 
garded as 1423, especially aftoi it was discovered that the Haarlem 
wood wlioi o Costei is said to have cut lus wooden letters was destroyed 
dining a siege m 1426 

Tlio researches as regards tlio reputed Haailem inventor have 
hitherto not boon made m a manner adequate for scientific purposes. 
It would appear that by the pushing hack of the date of the inven- 
tion, m spite of Junius, to 1420-1428, two inhabitants of Haailom 
have been mixed up by the Dutch authors on the subject (1) 
Lourons Janszoon, who nevei bore the surname Costei, and whose 
oxistonco seems to be authenticated by documents from 1404 to 
1439, was sheriff, and a too merchant and innkeeper, and is sup- 
posed to have died m 1439 About 1870, however, researches 
brought to light that there liad been (2) a Lourens Janszoon Coster 
at Haarlem, duly authenticated by genuine official documents as a 
chandler and innkeeper, from I486 to 1483, who went away from 
Haarlem in the latter year The name of this man and some genea- 
logical paiticulars known of him fit into the story of Junius, 
though there are certain particulars m Junius’s account which 
cannot yet be pioperly explained 
Junius bases his account of the Haarlem invention on three 
books, a Dutch edition of the Speculum Rumanae Salvatioms, 
the Dodrmale , and the Tracts of Petrus Hispanus (Pope John XXI.). 
The first work, he said, was printed by Costei himself as a fiist 
specimen of Ins ait, and it would seem fiom his words that he con- 
sidered the work to be punted with, wooden types The two Dutch 
editions of the Speculum, however, were printed, Idee the two Latm 
editions of the same work, with movable metal type, though in one 
of the Latin editions there are twenty leaves the text of which is 
printed apparently from wooden blocks Tho Dodrvmle and the 
Tracts of Hispanus weie printed, Junius says, at Mainz by Coster’s 
workman with the types which he had stolen from Coster Of the 
Hispanus Tracts no edition has yet come to light that would answei 
to Junius’s description. But of the Dodnnale we have four edi- 
tions, all printed in the same type (i ) as the foui editions of the 
Spemlum , With these same types are printed no less than six 
editions of the short Latin grammar of JSlius Donatus ; and editions 
of this school-hook printed m Holland were, according to Zell m 
the Cologne Chronicle, the models for the printing at Mainz, which 
commenced about 1450 As there are no other editions of Donatus 
printed m Holland that could be placed before the year 1450, the 
claims of Haarlem and Holland are based on them ; and we will, 
therefore, briefly describe the types and books which must be con- 
nected with the Specula, Doctnnalia, and Donatuses jiist mentioned. 
In one of the editions of the Speculum m Dutch occur two leaves 
printed m a different type (ii ) from, the rest of the work This 
type is in its turn so very much like another type with which a 
work of Laui. Yalla (Facetiae Morales) is printed that we link it 
(in.) on to the two just mentioned. Then again type in. is, in 
some of its capitals, identical with a type (iv.) used for a woik of 
Ludovicus de Roma, Singulana Juris, at the end of which, on the 
last leaf, commences another work, printed in a different type (v ). 
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Type vi is identical with type v , except m its capital P, which is 
laigei We have also works punted m two diffeient types (vn, 
vm ) which both show such a great family likeness to each other 
and to types i to vi that it would not be advisable to sepaiate 
them without evidence that they do not belong to the same office 
With these eight types, which we cannot at present sepaiate, foity- 
seven diffeient books were printed, so fai as we know at piesent 
In type l — four editions (two in Latin, 1 two m Dutch) of the 
Speculum Rumanse Salvatioms, a woik which consists of woodcuts 
with explanatory text underneath , a Dutch version of The Seven 
Penitential Psalms ; one Donatus of 27 lines , two editions of 
Donatus of 28 lines ; a Liturgical Book in 1 6mo ; three editions 
of Donatus of 30 lines , one Donatus , in Pieneh, of 29 and 30 lines 
on a page , foui editions of Dodrmale of 32 lines , one Catoms 
Dishcha of 21 lines In type ii — two leaves only (49 and 60) of 
one of the Dutch editions ot the Speculum. In type m — Lauien- 
tius Yalla, Facetiae Mot ales, &c In type iv — four editions of 
Donatus of 24 lines ; Lnd (Pontanus) de Roma, Singulama Juns , 
Dud. (Pontanus) de Roma ff), Treatise on Canonical Lau> (*) In 
type v. — Pius II , Tiactatus ei Fpitaphia (punted at the end of 
the Singulana Juns) , Gaul de Sahceto, De Salute Coipons , one 
Donatus of 26 lilies , five editions of Donatus of 27 lines , one Doc- 
tnnale of 26 lines , one Docti male of 28 lines , one Dodrmale of 
29 lines , one Dodrmale of 32 lines , Catoms Disticha ; Guil de 
Sahceto, De Salute Corporis, together with Tun edemata, De Salute 
Animas ; Pius II , Tractatus de Amove, &c , Pindar of Thebes, Ihados 
Eomencm Fpitome, cum Pnefatione Pn II , another edition of the 
same woik In type vi — one Donatus of 26 lines ; one Donatus 
of 27 lines. In type vru . — one Donatus of 27 lines In type vm * 
— an Abecedanwn of two leaves and a Donatus of 31 lines 2 

Type v. must have been m existence befoie 13th September 1474, 
as tlieie is evidence that a copy of the Sahceto , punted in that 
type, was bought for the monastery of St James at Lille by its 
abbot Conrad du Moulin, who filled that office fiom the end of 1471 
to 13tli Soptembei 1474 As a woik m this type (the Ti acts and 
Epitaphs of Pius II.) is punted at tho end of the Singulana Juris 
m type iv., we may assume that this type existed a consideiable 
time befoie type v. As tlio books punted m types iv and v show 
gi eater pi ogress m style and woikmanslup than the books printed 
m typos l. to ui , wo must assign the latter to an earlier period 
than the fonnei. Tlieie is indeed positive evidence that type 1 
must have existed a considerable time before tho end of 1473, as 
fiagments of a Donatus printed m that type weie used by a book- 
binder at Haarlem to strengthen the binding of an account-book of 
the cathedral church m that town for the year 1474 Prom these 
facts alone we may safely assume that none of the forty-seven books 
can be dated after 1474, or, if any, only a few m types v and vu 
On the othei hand, four of the works m type v. cannot be dated 
before 1458, as they bear the name of Pius II , who was not elocted 
pope till that year When we considei that thei e are twenty differ- 
ent editions of the Donatvs printed m these types, and place an 
intei val of about eighteen months between the successive editions, 
we get a period of some thirty years from about 1445 to 1474 for 
the issue of the twenty editions. That we reach the year 1445 by 
such a calculation is pmely accidental , but there is evidence that 
m 1446 and 1451 printed* Doctnnalia •weie bought at Bruges and 
Valenciennes by Jean Le Robert, the abbot of Cambiay, according 
to two entries m his diary, preserved in the archives at Lille 
And, as we know positively that tlieie was no printing done at Mainz 
before 1454, nor anywhere else so eaily, we can only apply these 
entiles to the Doctnnalia printed m Holland in the same types as 
the foui editions of the Speculum (on which Junius based the tia- 
dition of the Haarlem invention), and six editions of the Donatus, 
which we may fit into Zell's account. That the editions of the 
Spemlum, of the Donatus , and of the Doctnnale m type l may be 
dated as early as 1445-1464 is clear when we compare them with 
the earliest pioducts of Mainz punting, for which the Donatuses, 
according to the Cologne Chronicle, served as models For instance, 
no difference m workmanship can be detected between the Donatuses 
printed in Holland and the three editions of Donatus m the 36-hne 
Bible type and the four editions of the same in the 42-lme Bible 
type, all seven presumably printed at Mainz and befoie 1456 Nor 
is the workmanship of the Specula (m type 1 .) or of the Facetiae 
Morales (m type in ) different from oi later than that of the Mainz 
Cathohcon of 1460. 


It has been pointed out above that the first products of the art 
of printing were not meant to be anything but faithful imitations 
of manuscript books, and that no material deviations from the 



i Twenty leaves of one of the Latm editions are apparently printed from, 
wooden, blocks, the text as well as the engravings 
* For a detailed list of these books, ana farther particulars regarding them, 
see J H Hessels, Haarlem,, the Birthplace of Printing, London, 1887, p 25 sq 
8 Theabbot speaks of Doctnnalia “gette” or “jettez enmolle,” and the phrase 
is, as Bernard (Ongime, i 97 sj ) shows by eight examples from 1474 — the year 
when printing is first officially spoken of m France— to 1593, and down to the 
present day, applied to typographically-printed hooks only 
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forty-seven books of -winch, we are speaking They are all without 
signatures, -without initial directors, without hyphens, without 
catcbnoids, that is to say, without any of those characteristics 
Vi Inch we see gradually, one after the other, come into almost 
general nse from 1473 (if not eailiei) to 1480. The four editions 
of the Speculum, aie all entirely punted anopisthographically, the 
woodcuts at the top of the pages as well as the explanatoiy text 
(m type l ) underneath, which would hardly he the case if the 
books had been punted after 1471, when the printing of woodcuts, 
together with text m movable types, had already been known foi 
eleven years. Their types have nothing m common with any of 
those used m the Netherlands after 1473, but remind us in every 
respect of the earlier period of the Dutch block-hooks and MSS 
They are all, so far as we know, without any colophon (except such 
a word as explicit), which would, for a collection of forty-seven 
books, be incompatible with a period after 1471, but not with the 
earlier period of the block-books and MSS. Moreover, out of the 
forty-seven books no less than thirty-five are printed on vellum, 
which is incompatible with a period after 1471, when printing on 
paper had become universal, but not with the earlier period of the 


Inven- There is, therefore, no reason whatever to discredit Zell’s state- 
taonat mentmthe Colog tie Chionicle of 1499, that the Donatuses printed 
Haarlem m Holland were the models, the “beginning” of the art of print- 
by mg, at Mainz, nor that of Hadiianus Junius m his Batavia, that 
Coster, printing was invented at Haailem by Lourens Janszoon Costei. 
The two statements were made independently of each othei That 
of Zell must be regarded as a direct contradiction of the vague 
rumouis and statements about an invention of printing at Mainz 
m Germany by Gutenberg, which gradually crept into print in and 
after 1468 m Italy and France, and which found their way into 
Germany about 1470, after Mainz and Germany had given the 
greatest publicity to the existence of the ait m their midst for more 
than twenty-two years, but had been silent about an invention 
and an inventor. And, though Zell accords to Mainz the honour 
of having improved the art and having made it more artistic, he 
denies it the honour of having invented or begun it, and this lattei 
honour was nevei claimed by that town before 1476. Junius’s 
account is the embodiment of a local tiadition at Haarlem, the first 
written traces of which we have in a pedigree (testimony MM) of 
the family of the reputed Haarlem inventor, which must have ex- 
isted at least as early as 1520 His account has been mduectly 
confirmed by the finding of several fragments at Haarlem, all belong- 
ing to the groups of books mentioned above, but still moie by the 
discoveiy of seveial fragments of the Donatuses printed m the 
Speculum type, all used as binder’s waste by Cornells, the book- 
binder, the very man whom Junius alleges to have been the seivant 
of Coster As the case stands at present, therefore, we have no 
choice but to say that the invention of printing with movable 
metal types took place at Haarlem about the year 1445 by Lourens 
Janszoon Coster. 


Early Types and their Fabrication. 

We must now take notice of two theories or traditions 


Wooden 

types, 


which have been current for a long time as to some in- 
tervening stage between the art of block-printing and the 
art of printing with movable cast types 1 One theory or 
tradition would have it that the inventor of printing, after 
the idea of single, individual, movable types had arisen in 
his mind, practised his new invention for some consider- 
able time with wooden types, and that he came only 
gradually to the idea of movable types cast of metal. 

Junius gives us to understand that in his opinion the Dutch 
Speculum was printed with such wooden types. Of Johann Guten- 
berg it was asserted that he printed his first Bible with wooden 
types The Mainz psalter, printed m 1457 by Joh. Fust and Peter 
Schoeffer, was alleged to have been printed with wooden types, m 
which case the 4th edition, published m 1502, and even the 5th 
edition of 1516, would be printed with wooden types, the same 
being used for them as for the editions of 1457 and 1459. Theod. 
Bibhander was the first to speak (in 1548) of such types and to de- 
scribe them . first they cut their letteis, he says, on wood-blocks 
the size of an entire page ; but, because the labour and cost of that 
wav was so great, they devised movable wooden types, perforated 
and joined one to the other by a thread. 2 Bibhander does not say 
that he had ever seen such types himself, but Dan Speckle or 
Speckhn (died 1589), who ascribed the invention to Mentehn, asserts 
that he saw some of these wooden types at Strasburg 3 Angelo 


1 We do not allude to Trithehn's assertion, that the Catkohcon of 1460 was 
printed from wooden blocks , for this story, which he declares he had heaid 
irom Peter Schoeffer, if it were true, would belong to the history of block- 
printing Nor need we speak of Beigellanus’s verses (1541), m which he dis- 
tinctly alludes to carved blocks 

lM8 <mr ^ n ' tatW * ^ atwne Communi 0m mum Lmgmnm et Liteumm, Zurich, 
3 Chron Argent., MS , ed Jo Schilterus, p 442. 


Roccha asserted in 1591 that he had seen at Venice types peiforated 
and joined one to the othei by a thiead, but he does not say 
whether theyweie of wood or of metal 4 In 1710 Paulus Pater 
asserted that he had seen wooden types made of the trunk of a 
box-tiee, and peiforated m the centre to enable them to be joined 
together by a thread, oiiginatmg fiom the office of Fust at Mainz 5 
Bodman, as late as 1781, saw the same types m a worm-eaten con- 
dition at Mainz, and Fischer stated m 1802 that these lelics 
were used as a soit of token of honour to be bestowed on worthy 
apprentices on the occasion of then finishing their teim. 

Besides those who believed m these wooden types from the fact 
that the letteis (especially m the Speculum) vaiy among themselves 
in a manner which would not be the case had they been cast fiom 
a matrix in a mould, there weie authois and practical pnnteis who 
attempted to cut themselves or to have cut for them some such 
wooden types as weie alleged to have been used by the eaily 
punters. Some of them came to the conclusion that such a pioeess 
would be quite piacticable , others found by experiment that it 
would, xn the case of smaE types, be wholly impossible Up to 
the present time no book or document has come to light which can 
be asseited to have been piinted with such single, movable, wooden 
types But nearly all the experiments to which we have alluded 
were made with the idea that the inventor of punting, or the eailiest 
piinteis, started, or had to stait, with as laige a supply of type as 
a modem punter. This idea is erroneous, as it is haialy any longer 
denied that, ioi a good many years after the fiist appeaiance of the 
art, punters printed then books (laige or small) not by qunes (qua- 
ternions or quinternions) but page by page 5 Therefoie, all con- 
siderations of the expeumenteis as to the impracticability of such 
wooden types, on account of the trouble and length of time requited 
for the cutting of thousands of types, fall to the ground in face of 
the fact that the eailiest pnnteis requued only a veiy small quantity 
of type, m spite of the peculiar forms (combined letters, letters 
with contractions, &c ) which were then in vogue. 

The other theory would have it that between block- Sculpto- 
prmting and printing with movable cast types there was fusi 
an intermediate stage of printing with “ sculpto-fusi ” types, type? * 
that is, types of which the shanks had been cast m a quadri- 
lateral mould, and the “faces,” i e., the characters or letters, 
engraved by hand afterwards. This theory was suggested 
by some who could not believe in wooden types and yet 
wished to account for the marked irregularities m the types 
of the earliest printed books. 

Geiardus Meerman, the chief champion of this theory, based it, 
not only on the words of Celtes ( Amoves , m 3), who in. 1502 de- 
scnbed Mainz as the city “quse prima seulpsit solidos ceie chai- 
acteres,” hut on the fiequent lecurience of the woid sculptus in the 
i colophons of the early printers (for Jenson and Husnei of Stiasburg, 
see p 681 above). Sensenschmid in 1475 said that the Code x Jus* 
timcmus was “cut” (msculptm), and that he had “cut” ( seulpsit ) 
the work of Lombardns, In Bsaltermm. Meeiman also explained 
the account of the invention of printing by Tuthemius 7 as mean- 
ing that, aftei the rejection of the first wooden types, the mventois 
discovered a method of casting the bodies only of all the letters of 
the Latin alphabet from what they called matnces, on which they 
cut the face of each letter , and from the same kind of matrices a 
method was in time discovered of casting the complete letters of 
sufficient hardness foi the pressuie they had to beai, which letteis 
they were before — that is, when the bodies only were cast — obliged 
to cut. 8 In this way Meerman explained that the Speculum was 
printed m scnlpto-fusi types, although xn the one page of which he 
gives a facsimile there are neaily 1700 separate types, of which 250 
alone are e’s. Schoepflm claimed the same invention for Stras- 
burg, and believed that all the earliest books printed theie were 
produced by this means. Both Meerman and Schoepflm agreed 
that engraved metal types (liter & in acre sculptm) were m use for 
many years after the invention of the punch and matiix, mention- 
ing among others so printed the Mainz psaltei, the Cutholicon of 
1460, the Eggestem Bible of 1468, and even the Prseceptonum of 
Nider, punted at Strasburg in 1476. But the great difficulty con- 
nected with the process of first casting the shanks and afterwaids 
engraving the faces of the types has become appaiont to those who 
have made experiments , and it seems moie probable that the terms 
sculpere, exsculpere, insculpere are only a figurative allusion to the 
first process towards producing the types, namely, the cutting of tho 
punch, which is artisticaUy more xmpoitant to the fabrication of 
types than the mechanical casting, — all the more as Schoeffer in 
1468 makes his Grammcitica Vetus ffliytfamca say, “lam cast at 


4 Re Bibliotheca Vaticana, Rome, 1691, p. 412 
8 Be Germania t Miraculo, Leipsic, 1710, p. 10 
« See, for instance, W Blades, Life of Canton, l. 39. 

7 Annalts Bmaugienses, n 421. “ Post h*c inventis succesaerunt subtiliora, 
mveneruntque modum fundendi formas omnium Latmi alphabeti literaram, 
quas ipsi matrices nommabant, ex qinbus rursum teneos sive stanneos cliarac- 
teres fundebant, ad omnem pressuram suffloientes, quos priiis manibus sculpe* 
bant. 8 Onglncs Typographic as, The Hague, 1765, Append., p. 47. 
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Mainz," an expiession which could hardly he anything hut a figura- 
tive allusion to the casting of the types, 
s Granting that all the earlier works of typography pre- 
- u served to ns are impressions of cast-metal types, there are 
still differences of opinion, especially among practical 
printers, as to the probable methods employed to cast them. 
It is considered unlikely that the inventor of printing 
passed all at once to the perfect typography of the punch, 
the matrix, and the mould Bernaid 1 considered that the 
types of the Speculum wete cast m sand, as that art was 
certainly known to the silversmiths and trinket-makers of 
the 1 5th century j and he accounts for the varieties observ- 
able m the shapes of various letteis on the ground that 
several models would probably be made of each letter, and 
that the types, when cast by this imperfect mode, would 
require some touching up or finishing by hand. He ex- 
hibits a specimen of a word cast for him by this process 
which not only proves the possibility of casting types m 
this manner but also shows the same kind of irregularities 
as those observable in the types of the Speculum. 

But lieie again it is argued that m types cast by this or any other 
punitive method theie would be an absence of uniformity m what 
foundeis term “height to paper ” Some types would stand higher 
than otheis, and the low ones, unless raised, would miss the ink and 
not appear m the mipiession The compaiative zarity of faults of 
this kind m the Speculum leads one to suppose that, if a pocess of 
sand-casting had been adopted, the difficulty of uneven heights had 
been surmounted eithei by locking up the forme face downwaids, 
oi by peiforating the types eitlioi at the time of casting or after- 
wards, and holding them m their places by means of a tluead oi 
wire. To this cause Ottley attributed the numerous misprints m 
the Speculum, to correct which would have involved the unthiead- 
mg ot oveiy line m which an orror occurred. And, as a still more 
striking proof that the lines were put into the foime one by one, 
in a piece, ho shows a curious punter’s blunder at the end of one 
page, wliero the wliolo of the last referenco-lme is put m upside 
down, thus: — 

U3oc fiuasi besfpot stlapennc citte met imetetme. 

A “ turn ’’ of this magnitude could hardly have occuired if the 
letters had boon sot in the forme type by type. 
i Another suggested mode is that of casting in clay moulds, 
u by a method very similar to that used m the sand process, 
jg and resulting in similar peculiarities and variations in the 
types, 

Ottley, who was the chief exponent of this theory, suggested 
that the types were made by pouring melted lead or other soft 
metal into moulds of earth or plaster, after the oidmary manner 
used from time immemorial m casting statues of bronzo and othei 
articles of metal. But the mould thus formed could hardly avail 
for a second casting, as it would be scarcely possible to extract the 
type after casting without breaking the clay, and, even if that could 
Tbo done, the shrinking of the metal m cooling would be apt to 
warp the mould beyond the possibility of further use. Ottley there- 
fore suggests that the constant renewal of the moulds could be 
offected by using old types cast out of them, after being touched 
up hy the gravel, as models, — a process which he thinks will 
account for the varieties observable in the different letteis, hut 
which would really cause such a gradual deterioration and attenua- 
tion in the type, as the woik of casting progressed, that m the end 
it would leave the face of the letter unrecognizable as that with 
which it began It would therefore be more reasonable to suppose 
that one set of models would be used for the preparation, of all the 
moulds necessary fox the casting of a sufficient number of types to 
compose a page, and for the periodical renewal of the moulds all 
through the work, and that the variations m the types would be 
due, not to the gradual paring of the faces of the models, but to 
the different skill and exactness with which the successive moulds 
would he taken It is evident that the sand and clay methods of 
casting types above described must be slow. The time occupied 
after the first engraving of the models in forming, drying, and clear- 
ing the moulds, m casting, extracting, touching up, and possibly 
perforating the types required for one page, would exceed the time 
required hy a practised xylographer foi the cutting of a page of 
text upon a block. But he that has gone through the trouble of 
casting separate movable types has a clear gam over the wood- 
block printer in having a fount of movable types, which, even if 
the metal m which they were cast were only soft lead or pewter, 
might be used again and again m the production of any other page 
of text, while the wood-block can only produce the one page which 
1 Ongi/ne de Vlmprmene, i 40. 


it contains Moreover, only one hand could labour on the xylo- 
giaphic block , but many hands could be employed m the mould- 
ing and casting of types, however rude they might be Bernard 
states that the artist who produced for him the few sand-cast types 
shown m his woik assured lnm that a woikman could easily pio- 
duce a thousand such letters a day. He also states that, though 
each letter lequned squaring after casting, theie was no need to 
touch up the faces 

There remains yet another suggestion as to the method P 
in which the types of the rude school may have been 1 ! 
produced This may be described as a system of what 
the founders of sixty years ago called polytype, which is a 
cast or facsimile copy of an engraved block, matter in 
type, &e 

Lambmet, 2 who is responsible for the suggestion, based upon a new 
translation of Tnthemius’s nariative, explains that this piocess 
really means an early adoption of steieotype He thinks that the 
first punters may have discovered a way of moulding a page of some 
work — an Abecedanum — in cooling metal, so as to get a matiix- 
plate impression of the whole page Upon this matrix they would 
poui a liquid metal, and by the aid of a lollei oi cyhndei press the 
fused matter evenly, so as to make it penetrate into all the hollows 
and corners of the letteis This tablet of tin or lead, being easily 
lifted and detached from the matrix, would then appear as a suiface 
of metal m which the letters of the alphabet stood out reversed and 
m lehef These letters could easily be detached and rendered mobile 
hy a knife or othei sharp instrument, and the operation could he 
i epeated a hundred times a day The metal faces so produced would 
he fixed on wooden shanks, type high, and the fount would then 
he complete. Lambinet’s hypothesis was endorsed hy Firmin- 
Didot, the renowned type-founder and planter of Lambmet’s day. 

But it is impossible to suppose that the Mainz psalter of 1457, which 
these wnters point to as a specimen of tins mode of execution, is 
the impression, not of type at all, hut of a collection of “casts" 
mounted on wood 

Whatever value there may be in the above theories with Shaj 
regard to the movable types of the first printer, eeitam it earl1 
is that the shape and manufacture of the types used 
as early as c. 1470 do not seem to have differed materially 
from those of the present types. 

This is evident (1) from the shape of the old types which weie 
discovered m 1878 m the bed of the nvci Sa8ne, near Lyons, 
opposite the site of one of the 15th-century printing houses of that 
city, and which there is reason to believe belonged once to one of 
those presses, and weie used by the early punters of Lyons , (2) 
from a page m Joh Wider ’s Lepra Morahs, printed by Conrad 
Hombnrch at Cologne m 1476, which shows the accidental impres- 
sion of a type, pulled up from its place m the couise of printing 
hy the ink-hall, and laid at length upon the face of the forme, thus 
leaving its exact profile indented upon the page ; (3) from an 
entnely similar page (fol. 4 b ) in Liber de Laudibus ae Festis Glonosae 
Vvrgvms , Cologne, c 1468. From the small circle appearing m the 
two last-mentioned types, it is presumed that the letters wei e pieieed 
laterally by a circular hole, which did not penetrate the whole 
thickness of the letter, and served, like the nick of modern types, 
to enable the compositor to tell hy touch which way to set the letter 
in his stick The fact that m these two cases the letter was pulled 
up from the forme seems to show that the line could not have been 
threaded. 

Ymo. Finesohi, JSTotizie Stonche sqpra la Stcmpena di Lip oh 
(Florence, 1781, p 49), gives an extract from the cost-hook of the 
Ripoli press, about 1480, hy which it appears that steel, brass, 
coppei, tin, lead, and iron wire were all used in the manufacture of 
types at that period 3 

The history and nomenclature of the earliest types are Historj 
practically a continuation of the history and nomenclature of the 
of the characters figured in the earliest block-books, wood- f arll f^ 
engravings, and MSS. For instance, Gothic type was first 7116 
seen about the year 1445 ; but it should not be forgotten 
that the Gothic writing, of which that type was an imita- 
tion, was already known and used about the second half 
of the 12th century. Again, the pure Boman type, which 
appeared about 1464, is nothing but an imitation of what 
in palaeography is called the Caroline minuscule, a hand- 
writing which was already fully developed towards the end 
oi the 8th century. Consequently, details as to the history 
and development of the various types properly belong to 
the study of Palaeography (q.v.). 

2 Origins de VImprimene, Paris, 1S10, 2 vols 8vo, i. 97 

3 On the above theories and types consult T B Reed, Old English, Letter 
Foundries, pp. 8 26. 
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The broad outlines of the history of the earliest types 
are as follows * — 

Gothic, Gothic type, of the angular or pointed kind, was hist used "by the 
Haarlem printer of the Speculum, Domius, &c (see specimen Ho 1, 
taken horn the British Museum copy of the Speculum Humanaz 
Salvationis, mixed Latin edition), piesumably c 1445. An entuely 
similar hut larger type (Ho 2, taken from the British Museum copy 
of Ludovicus [Pontanus] de Roma, Singula, m) was used, presumably 
by the same pnntei, a 1465-1470 Gothic type appeared in 
Germany as a chinch type m 1454, m the 31-lin.e mdulgence, pie- 
sumably printed by Johan Gutenbeig at Mainz (Ho. 3, flora the 
Gottingen copy), and in the 30-lme mdulgence (Ho 4, taken fiom 
the British Museum copy), printed by Peter Schoeffer at Mainz 
Type Ho. 3 was also used about the same time for the 36-lme Bible 
and type Ho 4 for the 42-lme Bible. Two much larger Gothic 
types appeared in the psaltei of 1457, published by Rust and 
Schoeffer (see Bemaid, Qngine, pi vn ) In Italy Gothic type 
appeals m 1468 (Ho. 5, taken fiom the British Museum copy of 
Cicero, De Oiatoie published at Rome hyUlr Hahn, 15th December 

1468, m small Roman type, with imprint in Gothic), but m a moie 
rounded form , it is practically the oidmaiy Italian writing influ- 
enced by the Gothic In France Gothic began to be used in 1473 , 
in England it appears first m Caxton’s type about the year 1480 1 
It was employed extensively in a great many of the earliest presses 
all over Europe, and continued to be used laigely at all tunes, 
especially foi Bibles, law hooks, royal pioelamations, &c., and even 
to this day it is the national chaiactei of Germany It is now 
usually called lett.e de forme, llacl letter or English in English- 
speaking countries, lettre Flamand in Holland, and fractur in 
Germany 

Bastard Bastard Italian or bastard Roman was introduced m 1454 at 
Italian Mainz in the 31-line (No 6) and 30-lme (Ho 7) mdulgence. It is 
or also called lettre de sorrrne, some think fiom the Summa of Thomas 
Roman. Aquinas, printed in the type of the Bible of 1462 by Fust and 
Schoeffer Varieties of this kind of type were, like the Gothic, 
much used by the earliest printers, as, for instance, the printer of 
the 1460 Qathohcon, i e., by Mentelin of Stiasburg, c. 1460, and 
by Ulrich Zell at Cologne, c 1466, &e In England it appeared m 
the first three hooks printed (1478, 1479) at Oxford (Ho 8, taken 
from the Butish Museum copy of Jerome’s Expositio m Siiribolum 
Apostolonm, wrongly dated 1468 for 1478) 

Roman. Roman type, the Caroline minuscule of palaeography, was first 
used in Germany about 1464, afc Strasbuig, by the printei whose 
fount of type is known by a peculiarly shaped R, and who on that 
account is usually called “the R piintei ” (Ho 9, taken from the 
British Museum copy of Durandus, Rationale, of which the Basel 
library possesses a copy which was bought in 1464). 2 In Italy it 
appeals m 1465 at Subiaco (see Bernaid, pi xn , Ho 19), at Rome 
m 1467 (op ait , pi. xn , Ho. 20), hut m all its purity at Vemce in 

1469, used by Johannes of Spires (op at , pi xn , Ho. 23), and at 
Pans in 1470 (op cit , pi. xm , Ho 25) In England it was not 
used befoie 1518, when Richard Pynson pimted Pace’s Oratio m 
Pace Nupernma (see facsimile in Reed’s Type Foundries, p 92). 

Burgun- Burgundian type, oi gros latarde or secretary, was fiist used about 
/han 1470-72 by Golard Mansion at Bruges (Ho 10, taken from the 
British Museum copy of La Controversy de Noblesse, c 1471-72) 
With a somewhat similai type (Ho 11, taken fiom the Bntish 
Museum copy of the Recuyell ) William Caxton is presumed to have 
printed, likewise at Bruges, a set of five hooks, of which the Recuyell 
of the History of Troye, a translation of a work by Raoul le F6vie, 
is the best known and was piobably printed c 1471.® To this same 
class belong the first type (Ho. 12, from the British Museum copy 
of the Dieted) used in England by William. Caxton for the printing 
of Dictes and Sayings of the Philosophers (18th Hovember 1477), 
and that used by the printer of St Albans (Ho. 13, taken from the 
Cambudge university libiary copy of Aug Dactus, JSleganae). It 
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No 1 —Speculum type, c 1445 O Ho 2 — Pontanus type, c 1470 0) 
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1 See Blades, Life of Caxton, pi. xvu 

* See Jules Philippe, L’Imvnmene & Pans, p 219 
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No. 8 —Jerome’s Expositio (1468), 1478 
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was an imitation of the manuscript hand t .C> CL,, 

of the English and Burgun<hau scribes ^ pteblG. 

of the 15th centui y, ana, after having fid C«0o WemOt* 

figured for a long time m several of the •(> m . 

eaily London and provincial piesses, was *1^0 WvCtflWlwtve pGtXI Y 
about 1534 entirely superseded by the No. 13 —Aug Dactus, Ele- 
English black letter To this class of ganoie, 1479 

type belong also the later lettre de cvmlite (c 1570), the script (lettre 
coulee , lettre de finance, Dutch geschi even schnft), set court, base secre- 
tary, and running secretary types. 

On the types before 1500, consult also the facsimiles in Holtrop’s Mon Typ, 
des Pays-Bas, The Hague, 1868 , R O Hawkins, First Books and Printers of the 
Fifteenth Century, New York, 1884 , William Blades, The Life of Caxton, London, 
1861-63 ; Bernard, Ongine de I'Impnmene, Pans, 1853, vol i , plates ui -xm 
Placidus Braun, Notitia de Libns ab Artis Typogr Inventions usque ad Annum 
1U79 Impressis, Augsburg, 1788 , H Noel Humphreys, Hist of the Ai t of Punt- 
ing, fol , London, 1867 The types after 1500 can best he learned from the 
catalogues of type-founders, among which those of Messis Enschede of Haarlem 
occupy a foremost place Of others we may mention — Indice dei CaratteH nella 
Stampa Vaticam, 4to, Rome, 1628 .Epreuves des Caracteres qui se trouvent chez 
Claude Lameste, 4to, Pans, 1742 , Epreuves des Car de la Fondcne de Claude 
Mozet, 8vo, Nantes, 1754 , Le s Cat de I’lmpnmene par Fournier le Jeune, 8vo, 
Pans, 1764 Proof van Letteren, Bloemen, &c , van Ploos van Amstel, 8vo, Amster- 
dam, 1767, Epreuve de Car de Jacques Fiangois Rosart, 8vo, Brussels, 1771 
Schnften . bey J H Pnntzler, 4to, Fiankfort-on-Mam, 1774, Epreuves del 
Car de la Fond deJL Joannts, 8vo, Pans, 1776 , Epreuves des Car de la Fond 
dej L, deBoubers, 8vo, Brussels, 1777 , Froeve van Letter enwcllc g eg ooten warden 
door J de (hoot, 8vo, The Hague, 1787, Pantogiaphie, by Edmund Pry, 8vo, 
London, 1799 , and Manuale Typographico, by G Bodom, 4to, Panna, 1818 


Subsequent to 1500 

Though the Cologne Chronicle of 1499 denies to Mainz Printers 
the honour of the invention of the art of printing, it was after 
right m asserting that, after it had been brought there 150 °* 
from Holland, it became much more masterly and. exact, 
and more and more artistic. During the first half century 
of printing a good many printers distinguished themselves 
by the beauty, excellence, and literary value of their pro- 
ductions. We may mention as such . — Johan Fust and 
Peter Schoeffer at Mamz , Johan Mentelin and Heinrich 
Eggestein at Strasburg ; Ulrich Zell at Cologne ; Sweyn- 
heym and Pannarts at Subiaco and at Borne, Nicolas 
Jenson at Venice; Anton Koberger at Nuremberg, Kete- 
laer and De Leempt at Utrecht ; Johan Veldener at 
Louvam, Utrecht, andKuilenburg; Gerard Leeu at Gouda; 

Johan of Westphalia at Louvain; and William Caxton 
(q v ) at Westminster. 

Very soon the demand for books increased, and with it 
came a reduction m their prices. This caused a decline 
in the execution of printing, which begins to be appreciable 
about 1480 in some localities, and may be said to have 
become general towards the end of the 15th century. At 
all times, however, we find some printers raise their art to 
a great height by the beauty of their types and the literary 
excellence of their productions. Among the later printers 
we may mention the Aldi of Venice (1490 to 1597; see 
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Mantttius, volxv p 512), G- B. Bocloniof Parma (1768- 
1813; see vol in p 849), John Amerbacli at Basel (1492- 
1516), John Froben at Basel (1496-1527, see vol ix. p 
791), John Baskerville at Birmingham (1750-1775 ; see 
vol m. p 421) , the lionse of Weckel, first at Paris (c 
1530-1572), afterwards at Frankfort, Christopher Plantm 
at Antwerp (1554-1589), but continued long after undei 
the firm Ojjicma Plawtmianci (see vol. xix p 176), the 
Elzevirs, first at Leyden, afterwards at Amsteidam (1580- 
1680; see vol vm. p. 156); Antoine Veiaxd at Pans 
(1485-1513) ; Josse Bade at Pans (1495-1535 ; see Badius, 
vol in. p 228) ; and the Estiennes at Pans (1502-1598, 
see Stephens, vol. xxn p. 534) 

History of Mode i n Types 

The Italic type 1 is said to he an imitation of the handwriting of 
Petiaich, and was mtiodiiced by Aldus Mauritius of Venice foi 
tlic purpose of pnntmg Ins projected small editions of the classics 
The cutting of it was entrusted to Francesco da Bologna, an aitist 
who is piesumed to be identical with the painter Fiance&co Fiancia 
or Raibolmi. The fount is a “ lower case ’’ only, the capitals being 
Roman m foim It contains a large number of tied letters, to 
imitate handwntmg, but is quite free fiom contractions and liga- 
tures It was first used m the Virgil of 1500 Aldus pioduced 
six diffeient sizes between 1501 and 1558 It was counterfeited 
almost immediately m Italy, at Lyons, and elsewlieie Onginally 
it was called Yenetian or Aldme, but subsequently Italic type, 
except in Germany and Holland, wheie it is called “cuisive ” 
The Italians also adopted the Latin name “ cliaiacteies cuism seu 
cancellarn ” In England it was first used by Wynkyn de Worde 
in Wakefield's Oialio m 1524 The cliaiactei was at fiist intended 
and used for the entire text of classical woiks "When it became 
moio general, it was employed to distinguish portions of a book not 
propoily bolongmg to the work, such as introductions, prefaces, 
indexes, notes, tlic text itself being m Roman Latoi it was used 
m the text for quotations, and finally solved the double pait of 
emphasizing ceitain words m some woiks, and in others, chiefly 
translations of the Bible, of marking wouls not lightly foinung a 
part of the text 

Greek typo ( minuscules ) first occurs m Ciceio, Be Officiis pimted 
at Mainz in 1465 by Fust and Schooffei. The fount used is rude 
and imperfect, many of the Zotteis being oidmaiy Latm. In the 
same yoar Swoynlioym and Pannarts used a good Greek letter for 
some ol the quotations m their edition of Zadantms (see, for in- 
stance, leaves 11a, 19a, 36a, 139, 140) ; but the supply was evidently 
short at first, as some of the largei quotations in the first part 
of the hook were left blank to bo filled m by hand The fiist 
book wholly printed in. Greek minuscules was the Grammar of 
Lascaris, by Paravismus, at Milan m 1476, m types stated to have 
boon cut and cast by Demetrius of Crete The fount contains 
breathings, accents, and some ligatures. The headings to the 
cliaptors are wholly m capitals. The Anthologia Grmca of Las- 
caris was punted at Floionco m 1494 wholly in Gieelc capitals 
(litter ia rnajuscultc), and it is stated in the piefaee that they weie 
designed after the genuine models of antiquity to be found m the 
inscriptions on medals, marbles, &c. But as late as 1493 Greek 
typo was not common, for m that year the Yoiucc punter Symon 
Bevilaqua issued Tibullus, Catullus, and Propertius with blanks 
left m the commentary for the Gieek quotations In England 
Greek letters appeared for the first time m 1519 m "W. de Worde’s 
edition of Whltonton’s Grammatica, where a few words are in- 
troduced cut m wood. Oast types were used at Cambridge in 
Galon’s Be Temperamcntis, translated by Linacre, and punted 
by Siberoh m 1521, who styles himself the first Gieek pnntei 
m England; but the quotations m the Galen are very sparse, 
and Siberch is not known to have printed any entire hook m 
Greek The first printer who possessed Greek types m any quantity 
was Reginald Wolfe, who held a royal patent as punter in Greek, 
Latm, and Hebrew, and punted m 1543 two Homilies of Chryso- 
stom, edited by Sir John Choke, the first Greek lecturer at Cam- 
bridge. In Edinburgh, m 1563, and as lato as 1579, the space 
for Greek words was left blank m printing, to be filled m by hand. 
In 1632 Cambridge applied to Oxford for the loan of a Greek fount 
to print a Greek Testament, and the same university made an 
offer in 1700 for the purchase of a fount of the king’s Greek at 
Paris, hut withdrew on the French Academy insisting as a con- 
dition that every work punted should bear the imprint “charac- 
tenbus Greecis e typogiapheo regio Parisiensi ” It should not he 
forgotten that the large number of ligatures m the Greek of that 
day made the production of a fount a serious business. The 
Oxford Augustin Greek comprised no fewer than 354 matrices, the 

i These paragraphs on the various types are for the most part taken from 

T B. Reed's History of the Old English Letter Foundries, London, 1887, p 50 sq 
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gieat pnmer 456, and even one fount shoved 776 diffeient soits 
The Dutch founders effected a giadual i eduction ol the Gieek 
typographical ligatures Eaily m the 19th centxuy a new fashion 
of Gieek, foi winch Poison was sponsoi and furnished the diavmgs, 
was mtiodueed, and has lemamed the pievailmg foim to this day 
The first Hebiew types aie generally supposed to have appealed I 
in 1475 m Petius Nigel’s Tractatus contra Perficlos J udseos (leaf 10), 

S inted by Coni ad Fyner at Esslmgen. De Rossi states that a 
ebiew woik m four folio volumes entitled Alia Tur mi of Rabbi 
Jacob ben Asher, was printed in 1475 at Pieve di Sacco in Austrian 
Italy, while m the same yeai, a few months earliei, Salomon Jaicln’s 
Comment on the Pentateuch appealed at Reggio in Italy, punted 
m the Rabbinical cliaiactei Numeious othei Hebiew woiks 
followed befoie 1488, in which yeai the fiist entire Hebiew Bible 
was punted, with points, at Soncmo, by a family of German Jens 
The fiist English book m which any quantity of Hebiew type was 
used was Dr Rhys’s Cambro Brytanmcse Cymreecseie Linguae Institu- 
tiones, punted by Thomas Oiwm in 1592, though already m 1524 
Gieek ekaracteis, but cut m wood, weie used by W de Woide m 
Wakefield’s Or alio But the Hebiew fount made use of m Walton’s 
Pohjglott in 1657 was piobably the fiist impoitant fount cut and 
cast m England, though theie were as yet no matuces theie for 
Rabbinical Hebrew In the beginning of the 18tli centmy Anistei - 
dam was the centie of the best Hebiew punting m Euiope 
The first book punted m Aiabic types is said to be a Biurnale Ax 
Grsecorum Arabum, pimted at Fano in Italy m 1514 2 Two yeais 
later P. P Ponus’s Polyglott Psalter , compusmg the Arabic veision, 
was punted at Genoa , and two yeais latei a ICor an m Ai abic is said 
to have been punted at Yeiuce In 1505 an Arabic Vocabulary at 
Gianada had the woids printed in Gothic letters with the Arabic 
points placed over them, and in other pi esses wheie theie weie 
no Arabic types the language was expiessed m Hebiew letteis or 
cut ui wood De Grngnes and othei s mention a fount of Arabic 
used by Giomois m Pans m 1539-40 to punt Postel’s Grammar 
In England some Arabic words weie mtiodueed in Wakefield’s Or atio 
of 1524, but appaiently cut in wood In Minslieu’s BuUor vn 
Lmguas, 1617, the Aiabic woids are punted m Italic diameters 
Laud’s gift of Oriental MSS to Oxford m 1635, and the appoint- 
ment of an Aiabic lectiuei, weie the fiist leal incentives to the 
cultivation of the language by English scholais. Pievious to this 
it is stated that the Raplielengms Arabic pi ess at Leyden had been 
piu chased by the English Oiientalist, William Bed well , but, if 
it was brought to England, it does not appeal to have been im- 
mediately made use of. The Aiabic woids in Thomas Greave’s 
Oratio de Lmgim Arahcse Utiktate, printed at Oxford m 1639, 
were wntten m by hand. 

Syuac type, probably cut m wood, first appeared m Postel’s Sjoru 
Zinguanm XII Alphabeta , punted m Pans m 1538 , but the 
chavacteis are so rude in foim ancl execution as to be scarcely legible 
In 1555, however, Postel assisted m cutting the punches for the 
Syriac Pesluto Hew Testament, punted at "Vienna m 4to, the first 
portion of the Scriptures, and apparently the fiist book, pimted m 
that language. In 1569-72 Plantm at Antweip included the Syuac 
Hew Testament m Ins Polyglott, and reissued it m a separate foim m 
1574 In England Syriac was usually expiessed m the eailiei woiks 
m Hebrew characters But m 1652, when the piospectus and pie- 
limmary specimen of Walton’s Polyglott were issued, we find Syuac 
type in use 

Of the Armenian chaiactei the press of the Yatican possessed a Arme 

f ood fount in 1591, when Angelo Rocclia showed a specimen m lan. 

is Bibliotheca Apostohca Vaticma A psaltei is said to have been 
pirated at Rome in 1565, ancl Rowe Mores mentions doubtfully a 
liturgy pirated at Cracow in 1549. Aimeman punting was practised 
m Pans m 1633 ; but the Aimeman bishops, on applying to France 
foi assistance in puntmg an Aimeman Bible in 1662, weie lefused, 
and went to Rome, wheie, as eaily as 1636, the piess of the Propa- 
ganda had published a specimen of its Armenian matrices The 
patriarch, after fifteen months’ residence m Rome, lemoved to 
Amsterdam, where he established an Armenian press, and punted 
the Bible m 1666, which was followed m 1668 by a separate edition 
of the Hew Testament In 1669 the piess was set up at Marseilles, 
wheie it continued for a time, and was ultimately removed to Con- 
stantinople. In England the first Armenian type was that presented 
by Dr Fell to Oxford in 1667. The alphabet given m the pro- 
legomena of Walton’s Polyglott was cut in wood. 

Of Ethiopic the earliest type appeared m Potken’s Psalter and Ethiop 
Song of Solomon, printed at Rome in 1513 The woik was reprinted 
at Cologne m 1518 in Potken’s Polyglott Psalter. In 1548 the New 
Testament was printed at Rome by some Abyssinian priests. The 
press of the Propaganda issued a specimen of its fount in 1631, and 
again in Kucher’s Prodromes Coptus in 1636. Erpenius at Leyden 
had an Ethiopic fount, which in 1626 was aequned by the Elzevirs. 

Usher attempted to piocure the fount for England , but, his attempt 
failing, punches weie cut and matuces prepared by the London 
founders for the London Polyglott, which showed the Psalms, 
Canticles, and Hew Testament in the Ethiopic version. 

2 See Panzer, vn 2, ’ ~ 
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Coptic Of Coptic the pi ess of the Propaganda possessed a fount, and a 
specimen -was issued in 16S6, in winch year also Kucher’s Prod m)ius 
Coptics appeared from the same pi ess. In England David Wilkins’s 
edition ol the Hew Testament was printed m 1716 fioni Coptic 
types east with matrices which Dr Eell had presented to Oxford m 
1667 The alphabets shown m the mti eduction and piolegomena 
to the London. Polyglott of 1655 and 1657 were cut in wood 
Baman- Of Samaritan the press of the Propaganda had a fount m 1636, 
tan and the Pans Polyglott, completed jn 1645, contained the entire 
Pentateuch m type the punches and matrices of which had been 
specially prepared under Le Jay’s dueetion The fount used for 
the London Polyglott m 1657 is admitted to have been an English 
production, and was probably cut under the supervision of Usher. 
Slavonic. With Slavonic type a psalter was printed at Ciaeow as eaily as 
1491, and reprinted m Montenegro in 1495 The only Slavonic 
fount m England was that given by Di Eell to Oxford, and this, 
Mores states, was leplaced in 1695 by a fount of the more modem 
Russian chaiacter, purchased probably at Amsterdam. The 0/atio 
Dominica, of 1700 gives a specimen of this fount, but renders the 
Russian. Hieronymian veision in copper -plate Modern Slavonic, better 
known as Russian, is said to have appeared first m portions of the 
Old Testament printed at Prague in 1517-19 Ten years latei there 
was Russian type m Venice A Russian press was established at 
Stockholm in 1625, and in 1696 there were matrices in Amsterdam, 
from which came the types used in Rudolph’s Gfra mmatica Bussica , 
printed at Oxford in that year, and whence also, it is said, the types 
■were procured which furnished the first St Petersburg press, estab- 
lished in 1711 by Peter the Great Moies notes that in 1778 there 
was no Russian type m England, but that Cottrell was at that time 
engaged in prepaung a fount It does not appear that this project 
was earned out, and the earliest Russian in England was cut by 
Dr Ery fiom alphabets in the Vocabulcma, collected and published 
for the empress of Russia in 1/86-89. This fount appeared in the 
Pantographia m 1799. 

Etruscan. A fount of the Etruscan charactei cut by William Caslon about 
1738 for Swmton of Oxfoid was apparently the first produced. 
Fournier ml766 showed an alphabet engraved in metal or wood 
In 1771 the Propaganda published a specimen of their fount, and 
Bodoni of Paima m 1806 exhibited a thud m his Oratio Dominica. 
Runic. Rume types were first used at Stockholm in a Runic and Swedish 
Alphabetanurii, punted m 1611 The fount, which was cast at 
the expense of the lung, was afterwards acquired by the univer- 
sity About the same time Runic type was used at Upsala and 
at Copenhagen Voskens of Amsteidam had matrices about the 
end of that eentury, and it was from Holland that Fiancis Junius 
is supposed to have procured the matrices which m 1677 he pie- 
sented to Oxford This fount appears in. the Oratio Dominica of 
1700, and m Hickes’s Thesaurus , 1703-5, and it remained the only 
one in England. 

Gothic Matrices of Gothic type were presented to Oxfoid by Francis 
Junius m 1677, and a fount of them was used for the Oratio Dominica 
of 1700 and in Hickes's Thesaurus. A different fountwas used for 
Chamberlayne’s Oratio Domnica, printed at Amsterdam in 1715. 
Caslon cut a fount which appealed in his first specimen in 1734. 
This and the Oxford fount were the only two in England m 1820 
Scandi- Founts of Icelandic, Swedish, and Danish were included in 
navian. Junius's gift to Oxford w 1677, and were, perhaps, specially pre- 
pared in Holland The fii st-named is shown in the Oratio Dominica 
of 1700 and in Hickes’s Thesaurus Printing had been practised 
in Iceland since 1531, when a Drevmy was punted at Hoolum, m 
types rudely cut, it is alleged, in wood. In 1574, howevei, metal 
types were provided, and seveial woiks pioduced Aftei a penod 
of decline, printing was revived in 1773, and m 1810 Sir Geoige 
MTfenzie reported that the Hoolum pi ess possessed eight founts of 
type, of which two were Roman, and the remamdei of the common 
Icelandic character, which, like the Danish and Swedish, beais a 
close resemblance to the German, 

Anglo- . For the Anglo-Saxon language the first type was out by John 
Saxon. Day m 1567, under the direction of Archbishop Paiker, and appeared 
in Jilfnc’s Paschal Homily vx that year and in the JElfredi JRes 
Q-estso of Asser Menevensis m 1574. Anglo-Saxon type was used 
by Browne in 1617, in Minsheu’s Ducto) m hnguas , and Havdand, 
who punted the second edition of that woik in 1626, had » 1623 
made use of the character in Lisle’s edition of AEUhc’s Homily. 

Insh, The first fount of Irish chaiacter was that piesented by Queen 
Elizabeth to O’Kearney in 1571, and used to print the Catechism 
which appeared m that yeai m Dublin, from the press of Franckton 
But the fount is only paxtially lush, many of the letters being 
ordinary Roman or Italic. It was used m several works during the 
early years of the 17th century, and as late as 1652 in Godfrey 
Daniel’s Ghnstim Doctrine, punted in Dublin The Irish semm- 
anes abioad weie bettei supplied with Irish type A new type 
was cut byMoxon, and appealed in 1681 m Boyle’s Hew Testament, 
punted by Robert Evermgham 

Music. The earliest specimen of music type occurs m Higden’s Poly- 
chromcm, punted by De Woide at Westminster in 1495 The 
square notes appear to have been formed of ordinary quadrats, and 


the staff-lines of metal rules unpeifectly joined In Caxton’s edi- 
tion of the same woik m 1482 the space had been left to he filled 
up by hand The plain chant m the Mainz psaltei of 1490, printed 
in two colours, was piobably cut m wood Hans Fioschauer of 
Augsburg printed music fiom wooden blocks in 1473, and the notes 
m Burtms’s Opusculum Musices, printed at Bologna m 1487, appeal 
to have been produced m the same mannei , while at Lyons the 
missal punted by Matthias Hus m 1485 had the staff only printed, 
the notes being intended to be filled ui by hand. About 1500 a 
musical press was established at Venice by Ottavio Petmcci, at 
which weie produced a series of mass-hooks with lozenge-shaped 
notes, each being cast complete with a staff-line In 1513 lie ie- 
moved to Fossombrone, and obtamed a patent from Leo X. foi Ins 
invention of types for the sole punting of figuiative song ( cantus 
figui atus). Before 1550 several Eui opean presses follow ed Fetiucci’s 
example, and music type was used, among other places, at Augs- 
buig in 1506 and 1511, Paima 111 1526, Lyons 111 1532, and Nurem- 
berg in 1549 In 1525 Pieire Hautm cut punches of Iozeiige-shaped 
music at Pans Round notes weie used at Avignon 111 1532, In 
England, aftei its fiist use, nnisic-punting did not become general 
till 1550, when Giafton punted Maibecke’s Book of Common Piayei, 
“noted” in movable type, the fora staff - lines being punted m 
led and the notes m black Theie aie only foui different sorts of 
notes used, — three square and one lozenge About 1660 the de- 
tached notes hitherto employed began to give place to the “now 
tyed note,” by which the heads of sets of quaveis could be joined 
But at the close of the 17th centuiy music-printing from type be- 
came less common, on account of the mti eduction of stamping and 
engiavmg plates foi the purpose. 

Printing for the blind (compaie vol. 111 p 826) was first intro- Printing 
duced m 1784 by Valentin Hauy, the founder of the asylum for for the 
blind children in Pans. He made use of a large senpt charactei, blind, 
fiom which impie&sions were taken 011 a prepaied paper, the im- 
piessions being so deeply sunk as to leave their maiks m strong 
relief and legible to the touch Hauy’s pupils not only read 111 this 
way, but executed them own typogiaphy, and m 1786 punted an 
account of their institution and labouis as a specimen of then pi ess. 

The hist school foi the blind in England was opened m Liverpool 
in 1791, but printing m raised chaiacters was not successfully ac- 
complished till 1827, when Gall of the Edmbmgh asylum printed 
the Gospel of St John fiom angulai types. Alston, the treasurer of 
the Glasgow asylum, mtioduced the ordinary Roman capitals m 
relief, and this system was subsequently impioved upon by the 
addition of the lower-case letters by Di Fiy, the type-founder, 
whose specimen gained the prize of the Edinburgh Society of Arts 
in 1837 Several rival systems have competed in England for 
adoption, of which the most important are those of Lucas, Fiere, 

Moon, Braille, Caiton, and Alston , the last-named, as perfected 
by Dr Fiy, seems likely to become the recognized method of print- 
ing for the blind in all European countucs 

As regards initials m the earliest punted books, sec above, p. 686. Initials. 
The tiouble and cost involved m the use of the initial director early 
suggested the use of wood-cut initials, and Erhaid Ratdolt of Venice, 
about 1475, is geneially supposed to have been the fiist printei to 
introduce the htersg florentes, called also lettns tow new es, ovtym 
tornahssim, which eventually superseded the liand-pamied initials 
Caxton introduced one 01 two lands m 1484 Among the earliest 
to be used are the so-called Lombardic initials oi capitals. The 
moie elaborate initials, such as those used in the Mamz indulgences 
and psalter, by Aldus at Venice, by Johann Schoeffer at Mainz in 
1518, by Toxy and the Estiennea at Pans, hy Froben at Basol, and 
by the othei gieat printers of then day, were known as lettres arises. 

Besides these, the oidmary ‘-'two-line letters" or laigo plain capitals 
came into use , and these were generally cast, whilst the ornamental 
letters weie for the most part engiaved on wood or metal. 

Type ornaments and flowers began, like the initials, with the Orna- 
lllummatois, and weie afterwaids cut on wood or metal. The first meats 
pnnted ornament 01 vignette is supposed to be the scutum or aims and 
of Fust and Schoeffer m their edition of the Bible of 1462. There flowers, 
is no vignette m the Subiaco Zactantius of 1465 (as stated by Mr 
Reed, Letter Foundnes, p 82). In Holtrop’s Jlfomm. Typogr. des 
Pays-Bas may be seen borders used by some of the earliest printers 
of Holland (1475-1490) which would not look had even m tlie present 
time Caxton m 1490 used ornamental pieces to form the border 
for his Fifteen 0's At the same time the Paris punters engraved 
still moie elaborate bolder jueces. At Venice entire frames were 
engraved in one piece, while Aldus as early as 1495 used tasteful 
head-pieces cut in artistic harmony with his lettres grises, Early 
m the 16th century we ohseive detached ornaments and flourishes 
which have evidently been cast fiom a matrix. 


rMZ atur 4 tfie works of Berjeau, Bernard, Blades, Hawkins, Hess els, 

w=rJi P i Noe i H T ipllre ? 9 ’ Kpeliler, Jules Philippe, T. B. Raocl, Solheby 
> already mentioned, consult also Bigmore and Wyman, 4 Ihblta- 
X? on ’ l? 80 ’ Geo Wolfe Panzer, Annates Typog .Nureni- 
A? Bepeitorfawn .BMiog , Stuttgart, 1820-88 ; Iloltrop, 
Cat lAirorum Sec XVo Zmpressonm in Bill Begia Zlagwm, The Hague, 1856 
p 4 9 Campbell, Ann de la Typog. Nkrlandaise m XV* Sibde, The jWue, 
18(4, Bob. Sinker, A Cat of the XV. Century Printed Books in the Library of 
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Tt mity College, Cambridge, Cambndge, 1876 , W Th Lowndes, Bibliographer's 
Manual, ed by Hem G Bohn, London, 1858, &c , J C Biunet, Manuel du 
Libraue, Pans, I860 (four earlier editions), Th I’ Dibdxn , Bibliotheca Spenceriana, 
London, 1814, &c , and his other works , Ennen, Katalog der Incunabcln in der 
Stadt-Bibliothel zuKoln , Schoepflm, Vindicim Tijpog , 1700 , Meerman, engines 
Typog , The Hague, 1765 , Dupont, Hist de I'lmpr , Pans, 1869 , Finmn-Didot, 
Hist de la Typog , Paris, 1882 , E Duverger, Hist de V Invention de I’lmpr , 
Paris, 1840 , P Lambmet, Ongme de Vlm.pt , Pans, 1810 , Cli Ruelens, La 
Ltgende de St Set vais, Biussels, 1873, 8vo , J P A. Madden, Lettres d'un Biblio- 
graphs, Pans, 1868 78, Wetter, ICrit Gesch dei Er Jindung der Buchdrucker- 
leans t, Mainz, 1836 ; A. de Vries, Jtclaircissemens sur VHistoire de I'lnv de I'lmpr , 
The Hague, 1843 , Jos Ames, Typogr Antiquities (augmented hy W Herbert), 
London, 1785-90 , T C Hansaid, Typographic, London, 1825, Thomas, Hist 
of Printing m America , Albany, 1874 , Th L Devmne, The Inv of Print , 
London, 1S77 , W Skeen, Early Typogr aphy, Colombo, 1872 , Sam Palmer, A 
General Hist of Print , London, 1732, W Young Ottley, Inquiry concerning 
the Inv of Print , London, 1S63, Henry Biadshaw, A Classified Index of the 
lo th Century Bools m the Collection of the late M J de Meqet , London, 1870 , 
Id , Hist of the Founts of Type and Woodcut Devices used by Printers m Holland 
m the Fifteenth Century, London, 1871 , Id , The Printer of the Histona S 
Albam, Cambridge, 1868, A Von der Linde, Haarlem Legend, London, 1870, 
Id , Gutcnber g, Stuttgart, 1881 ; Id , Gesch der Erfind der Buehdr richer hunst, 
Beilin, 1886, Schaab, Gesch der Erfind der Buchdrueherk , Mainz, 1830, K 
Falkenstem, Gesch der Buchdrueherk , Leipsic, 1856 , Lorek, Handb der Gesch 
der Buchdrueherk., Leipsic, 1882 , K Paulmann, lllustr Gesch der Buchdruch- 
erh , Vienna, 1882 , M Denis, Wien s Buchdruchergesch fas 1560, Vienna, 1782 , 
C R Hildebmn, A Century of Printing— The Issues of the Pr ess m Pennsylvania, 
168/pl786, Philadelphia, 1887 , and J Gaicia Icazbaleeta, Bibliog Manama del 
Siglo XVI , Mexico, 1887. The titles of otliei works on the invention, progress, 
and piocess of printing, &c , may be learned Rom the lists of books on such 
subjects m the woiks alieady quoted (J. H H ) 

Part II. — Practical. 

Punting lias been defined to bo tlie act, art, or practice of im- 
pressing letters, cliaracteis, oi figuies on paper, motli, or other 
matenal, the definition bomg based on tlie etymology (Old Pr 
empremdre, fiom Lat nnpnmore ) Technically the same definition 
might bo applied to such arts as those of calico and oilcloth print- 
ing, and even of moulding, embossing, coming, and stamping ; 
but m point of fact these aio never understood when the word 
“printing ” is employed Theie is also printing without pleasure, 
such as photographic printing. The use of a pigment or ink must 
be regarded as an indispensable elemont The application of the 
term is tlioieforo confined to the use of pressure and a pigment for 
litoiaiy and piclonal pui poses As thus defined, punting includes 
throe entirely different processes — not inaptly called the polygiaphic 
arts— viz., chalcography or copperplate punting (compare Engrav- 
ing, vol. viu. p. 439 sq ), Lithography (gu ) oi chemical stono- 
pnntxng, and typography or letterpress printing Tlie last-named 
is that to which the piosont aiticlo is confined. 

The difference between the three methods lies essentially in the 
nature or conformation of the surface that is inked, ana which 
afterwards gives a reproduction or image m reverse on the matenal 
to bo impressed. In copperplate punting the whole of a flat sur- 
faco is inked, and a portion of the ink sinks into an incision or 
trench, m which it still remains after the surface is cleansed 
When pressure is brought to bear, this ink is transferred to the 
paper, giving an impression of a line. In lithographic planting 
tho flat surface is protected except at certain places, where it is 
slightly coated with tlie ink, which practically leaves the stone 
quite level, but also marks a line when pressure is bi ought to bear. 
In typography the printing surface is m relief It alone leceives 
ink, the remainder being protected by its lower level Any kmd 
of pirinting done from a relief surface belongs to lettcrpiess print- 
ing, such as a woodcut, a casting in metal, india-rubber, celluloid, 
xylonite, &c (or “stereotype"), or a deposition by electricity (or 
“ electrotype ") The typographic method requires a surface that 
is more difficult to form than either of the other two In litho- 
graphy the suiface may bo obtained by merely writing or drawing 
on tlie stone ; m copperplate printing the line may be immediately 
incised into or scratched on tlie plate , but for letterpress printing 
the surface between the lines ra relief lias to be cut away. Hence 
tho tediousness of wood-engraving, m which all the suiface of the 
block has to be removed except those paits that are to he printed 
flora and which form the black lines m the impression, and the 
conformation of a type surface is similar 

Typography, however, has many compensating advantages. Im- 
pressions are taken with much greatei facility. The inking appli- 
ance glides over the lelief lines to be printed from, whereas it would 
cling to the entire surface of the stone or the metal , hence much 
greater pressure would be required m these cases, The unprintable 
part of tho stone in lithography has to he damped, so as to repel 
the ink ; the same portion has to he uikcd and then cleaned off in 
copperplate printing ; but in letterpress printing the ink only that 
has to be transferred to the paper needs to he applied to the type. 
When tlie design has been drawn on the stone or scratched into 
the copper, the result does not admit of any further application 
beyond that at first contemplated. But m letterpress printing the 
surface may be of a composite character. It may be formed of 
single pieces representing the several letters, and these, when once 
formed, may be employed in endless combinations. Only by such 
means are cheap newspapers and books possible. Before the in- 
vention of typography (as in the East to the present day), the dif- 
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feient pages of a hook weie printed from wooden blocks, cut after 
the mannei of a wood-engravmg Blocks of this kind aie of no 
use foi punting aftei then fiist puipose lias been fulfilled. They 
must necessarily he made veiy slowly and with much laboui. In 
forming a page of a book, on the othei hand, by the typogi aphic 
method theie need (excluding necessaiy wear and tear) only be the 
cost of “composing” the types and of “distubutuig" them into 
their proper receptacles, from winch they may be re-taken many 
times to foim other compositions 

Types their Matenal Characteristics 
Exclusive of such printing surfaces as wood-blocks and easts, the Book 
letteis, marks, and signs with which letteipiess printing is executed work 
are called types, a proportioned quantity of each of the letteis of fount, 
the alphabet in any one body or face forming a fount A book- 
woik fount contains single letters, diphthongs, ligatures (such as 
ff, fl), accented letteis, figures, fractions, points, reference marks, 

dashes or metal rules (as ), leaders (as . ), biaces (, — 1 — t), 

and signs (as &, £) It also includes quadrats, — pieces of metal of 
various widths, which do not print, but are used to compensate for 
the shortness of occasional lines, as at tlie close of a paragraph — 
and spaces, which separate woi ds and letteis Thei e ai e thus about 
226 separate characters in every ordinary English book -work fount 
The table used by type-foundeis to legnlate the numbei of each Bill of 
of the seveial sorts m a fount is called a hill of type. Tlie soits are type 
supplied by English type-founders m certain definite pioportions, 
depending upon the number of lower-case m’s A bill of 3000 m’s 
usually contains tlie following : — 


| Lower-case 

Figuies, &c 

Capitals 

Small Caps. 

m 

3,000 


4,500 

A 

700 

A 

450 

a 

9,000 

; 

800 

B 

450 

B 

270 

b . 

2,000 


600 

C 

.. 500 

O 

350 

c 

. 4,000 


3,000 

D 

550 

D 

350 

d 

. 5,000 

- 

1,000 

E 

.. 750 

E 

450 

e 

14,000 

! 

300 

E 

450 

F 

300 

f 

3,000 

1 

200 

G 

450 

G 

270 

g 

2,000 

5 

800 

H 

450 

H 

300 

h 

6,000 

( .< 

400 

1 

900 

I 

450 

l 

9,000 

[ •• 

200 

•T 

300 

J 

200 

3 

500 


250 

K 

300 

K 

200 

k 

800 

t ... 

100 

L 

550 

L 

300 

1 

5,000 

x . . 

100 

M 

650 

M . 

300 

n 

8,000 

§ . 

100 

N 

550 

N 

350 

0 

8,000 

II .. 

100 

O 

550 

O 

350 

P 

2,400 

11 

70 

P 

500 

P 

270 

q 

600 



« 

200 

Q 

120 

r 

7,000 

1 

700 

R 

500 

It 

330 

s 

8,000 

2 

600 

S 

. . 600 

s 

350 

t 

10,000 

3 

600 

T 

800 

T 

420 

u 

4,500 

4 

500 

U 

350 

IT 

240 

V 

1,500 

5 . 

500 

V 

... 350 

V 

200 

w 

2,500 

6 

500 

w 

550 

\V 

270 

X 

500 

7 

500 

X 

. , 200 

X 

. 120 

y 

2,500 

8 

500 

Y 

. 350 

Y 

200 

z 

300 

9 

500 

z 

.. 150 

Z 

120 

& 

300 

0 .. 

700 

M 

100 

.2E 

60 

ff . 

400 

£ 

200 

(E 

100 

CE 

60 

fi 

500 







11 . 

300 

4 . 

200 

i 

150 

STAGES. 

fa .. 

200 

h .. 

200 

i 

150 

Thick 

20,000 

ffi .. 

300 

a 

100 

I 

150 

Middle 

8,000 

®e . 

200 

e 

100 



Thm 

8,000 

ce 

. 100 



4 

50 

Hair 

3,000 

— 

500 

All other 100 

1 

50 

Em qds. 3,000 

— 

150 

accents 


4 

50 

En qds. 6,000 


— 100 



a 

50 




80 

&, lb, 50 

f 

1 

50 

' 

25 


100 

each 


4 

50 

, 1 

25 


100 


30 


50 

^ ‘ — 

-s 25 

Large quads, one-tenth of fount. Italic, one- tenth of Roman j 


Such a fount would weigh about 750 R> if of pica size, 480 lb if 
long primer, 400 lb if bourgeois, 330 R brevier, 280 lb minion, 220 lb 
nonpareil. The numbers of the respective letters aie based on the 
requnements of the English language , l other languages of course 
require different proportions Li Latin and Trench, for instance, 
q and u would be deficient, h m excess, and w needless The 
number of the respective letters may be, and sometimes is, appor- 
tioned by weig ht; for example, m one of the “schemes” of founts 
i Tliere is a tradition m one of the oldest English, foundries that this scale 
originated in a laborious calculation of the comparative number of different 
letters used in setting up a lengthy debate in the House of Commons, it being 
supposed then that the purest English was spoken there The scale is, however, 
frequently found defective in practice It is a curious fact, foi instance, that 
the matter of Charles Dickens’s works will empty the vowel boxes long before 
those of the consonants, and that Lord Macaulay’s statelier style will run with 
like persistency on consonants 
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used by type-fouudeis a fount of 125 Roman with, as its comple- 
ment, 10 lb Italic, includes 8 oz of E, ST, C , 9 oz of T , 8 lb of e , 
51b each of a, Ii, n, o, t ; and so on, down to 3 oz of z To estimate 
the quantity of type required foi a page, the numhei of squaie 
inches it contains is measured and divided by 4, the quotient being 
the appioximate weight of the mattei m pounds. In small founts, 
however, 50 per cent is added, and in large ones 30 to 40 per cent , 
to allow for the letteis geneially left in the cases, not being lequired 
in the job, and for soits, &c These figures, although useful, are 
only approximative, the piopoition of the seveial ingredients of 
type-metal used by diffeient founders foi the various sizes of type 
gieatly varying the calculation 

f Each of the paits of a type has a technical name In the an- 
nexed diagram (fig 1) of the capital lettei M the darkest space a, a, 
a, a, is called the face ; and only that part of the type touches the 
paper m printing The fac e is divided into the stem, marked 1, which 
comprises the whole outline of the type M , the sen/s, or the hon- 
zontal lines marked 2, which complete the outline i - 
of the letter , the heard, consisting of the bevel oi 
sloping part marked 5, 6, andthesfamMer orflatpoi- ; 

tion below 6. The shank is the entue body of the j — * n 

letter, cl, the front pait (that shown) being known 
as the Idly and the couespondmg part behind as 
the lack The spaces at Ti and 7i are the counters, 
which regulate the distances apait of the stems in 
a line of type. The hollow gioove extending acioss 
the shank at e, e is the mcl, which enables the work- 
man to lecognize the direction of the type and to 

distinguish different founts of the same body. The \ e (- — f e 

absence of this simple expedient would retard the 
operation of composing types by fully one-half The V 
earliest type-founders did not know the use of the Vx — — % 

nick In some letteis, such as j and f, a part of FlG 1 ty p e lal3tle<1 
the face overhangs the shank; this is called the 
lem The groove g divides the bottom of the type into two parts 
called the feet An impression from that pait of a type on which 
it stands would be as ^ Types must he perfectly rectangular, 
the minutest deviation, rendering them useless Any roughness at 
the sides is called burr, and any injury to them faces a latter 
Smoothness, sharpness of angle, and perfection of finish are also 
prime requirements, A line of types, when viewed along the hack, 
presents the appearance of a solid bar of metal. 

Types uhieh have the face cast in the middle of the shank, as a, 
r. c, e, m, &c., and thus leave an open space above them coiresponding 
to that below, caused by the beaid, aie known as short letteis . 
Those whose stem extends to the top of the shank, as b, d, f, &c , 
are called ascending letters. Those that have a stem extending 
over the shoulder, as g, p, &c , are called descending letters Those 
that aieboth ascending and descending, and extend over the whole 
of the shank, as Q and j, are long letters. Small letters and figures 
cast upon the upper part of the shank, as 1®, are called superiors ; 
those very low down on the shank are mfenois , as H, Types that 
are very heavy and massive m appearance aie called fat-faced ; 
those that are fine and debcate, lean-faced. A type whose face is 
not in proportion to the depth of the shank {e.g., a small pica cast 
on a pica body) is a lastard type. 

Types are of various sizes, ranging from those used in printing 
: pocket Bibles to those for large placards The variation is con- 
il fined to the supeificial dimensions of then’ ends, oi bodies, as they 
aie called Each body has a distinctive name The following 
are specimens of the principal bodies of oidmary types, and show 
the xelation of the vanous bodies one to another — 

Printing* 11 

Canon— 17$ lines to the foot 

Printi ng has b 

Double great primer— 25$ lines to the foot. 

Printing has been 

Double English— 32 lines to the foot 

Printing has been defined to 

Double Pica — 41$ lines to the foot 


Printing has been defined to be 

Gieat primer— 511 lines to the foot 

Printing has been defined to be the ac 

English— 64 lines to the foot 

Printing has been defined to be the act, art, or 

Pica— 714 lines to the foot 

Printing has been defined to be the act, art, or prac 

Small pica — S3 lines to the foot 

Punting has been defined to be the act, art, or practice of 

Long primer— S9 lines to tlie foot 

Pimting has been defined to he the act, ait, or piactice of i 

Bouigeois— 1024 lines to the foot 

Pimting has been defined to be the act, ait, or piactice of impie&s 
Bievier— 111 lines to the foot 

Printing has been defined to be tlie act, ait, oi piactice of impiessmg 
Mimon — 122 lines to the foot 

Printing lias been defined to be the act, ait, or practice of impressing letb 
Emerald— 138 lines to tlie foot 

Puntmg has been defined to he tlie act, ait, oi piactice of impiessmg lettei s, 
Nonpareil— 143 lines to the foot 

Printing has heen defined to be the act, ait, or piactice of mipicsfaiug lettus, chaiacfc 
Ruby — 166 lines to the foot 

Printing has heen. defined to be the act, art, or practice of impressing letters, ohaiacteiB, or fig 
Peail— 178 lines to the loot 

Printing has been defined to ho the set, art, or praotloo of impressing letters, diameters, or figures on paper, olotli, 

Diamond— 207 lines to the foot 

Printing liu Sttn. dtSned to tie tlio Ml, Mt, or jntolKt oi irapTMuing lotion, etiorniitoi*, or Sguror on popor, olotli, or otllo 

Gem— 222 lines to the foot. 

Printing lww been, defined to be the Act **t, or praetiea of iiujirewlng letters, olmraotfira or figure* on pap or, cloth, or other 

Brilliant— 239 lines to tlie foot. 

It is a confusing and inconvenient anomaly that the types made Size of 
by different English foundeis vary m size, although they beat the types, 
same name. The above figures refer to the types of Messis Mill er 
and Richard, the royal type-foundeis for Scotland, but other 
eminent makers supply, for instance, long priniei which is 894 
90, or 92 lines to the foot This has been lemedied m America 
by an agreement on the part of the foundeis to adopt one standaid 
pica, to divide that pica into a certain number of equal parts, and 
to cast all then types as multiples of one of these parts. They 
divide the pica into twelve points, and the point is the unit upon 
which the system is based There is also anothei piactical advan- 
tage in this multiple system each type bears a simple pioportion 
to the others, and theiefoie can be used in exact combination Thus 
pearl is 5, nonpareil 6, minion 7, bievier 8, bouigeois 9, long pinner 
10, small pica 11, and pica 12 points In Germany, France, and 
other countries of the Continent a uniform system of points has 
been adopted, based on a scale of 133 “ Ciceros ” (corpus 12) to 60 
centimetres. The types which most nearly correspond to those 
alxeady mentioned aie — 


Point Sizo in I 
Ems to Centi- 


reri a . jlgz m 1879 

Nonpaieille 6 135 12 2256 

Colonel 7 115 83 ’2632 

Petit 8 101 34 '3008 


Point Size m 
Ems to Ccnti- 
_ Pool metie 

Borgis 9 .. 90 08 8388 

Ganuond 10 . . 81 07 3759 

Cicoiol2 .. 07 50 4511 


The number of lines given to the foot m the ahovo specimens of 
bodies is the theoretic and piactically tlio only approximative 
standard. The height of types vanes slightly with different 
founders, the mean being H m. The old Scotch height is about 
nhi m. higher. Types lowei than the ordinal y dimension are said 
to be low topapei, and if simounded by higher types will not give 
a perfect impiession. Spaces and quadiats were formerly only three- 
fourths of an inch m height , "but, since eloctrotypmg has become 
so common, they are almost invariably cut high, i.e.. up to tlio 
shoulder of the type Six lines of pica and twelve lines of nonpareil 
each cover an inch m depth. It is, however, not possible to know 
the size of a type in a punted page by placing a rule measure upon 
it, as many books are not set solid the lines are not close together, 
but leaded out with pieces of lead, to make them cover a larger 
space. A communication of gieat importance contnbuted to a 
newspaper may be set up m the same type as the loading article , 
but 11 not leaded it will appear to the non -technical reader to he 
m a smaller character. 




Varieties 
of face. 


Type 

metal. 


Making 
of typos, 
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that is, of a pica m, — the square of the depth of pica As the lattei 
is one-sixth of an inch, the em is the same width, and a page of 
twenty-foui ems wide is equal to one 4 inches wide. The columns 
of this Encyclopedia aie 19 ems wide 
Aecoulmg to the purpose for which they are used, types are 
divided into two classes — hook type, including Roman and Italic, 
and job type, including a multitude of fanciful foims of letters, 
chiefly founded on the shape of the Roman and Italic letteis, and 
intended to he moie piomment, delicate, elegant, &e It is im- 
possible to enumerate all the vaneties of the lattei class, as addi- 
tions aie being constantly made and once populai styles always 
going out of fashion. The leading vaneties aie the antiques, which 
aie Roman letteis with stiokes of nearly unifoim thickness, as M, 
sansenfs oi grotesques, which have no serifs, as M , blacks, as , 
and scripts, which lepresent the modern cuisive or Italian hand- 
wiitmg, as cJl Black lettei is now only a jobbing type m English- 
speaking countries, although, as stated m the historical section of 
this aitielc, it was the first character used m printing It is stall 
used in Germany, with certain modifications, as the pimcipal text- 
lettei for books and newspapers A comparison of the numeious 
reproductions that have been issued of Caxton’s woiks with any 
modem line of black letter will show how greatly the form and 
style have been alteied within a period of four centunes The piesent 
style of Roman type dates only fiom about the fiist quarter of the 
18th century. Pieviously the appioved shape was as follows — 

Printing has been defined to be the act, art, or 

The use of this type was revived by Wlnttingham of the Chiswick 
Piess about 1843, and it has since become a favourite foim, under 
the name of old style Some of the punches cut by the fiist notable 
English type-founder, William Caslon (1692-1766), have been pre- 
served and types are being constantly cast from them. Nearly all 
founders now pioduco modernised old style. Poi the recent levival 
of old stylo piintmg, see p. 710 below 
Large letters, such as aie employed for large bills and posters, 
are made of wood, chiefly rock maple, sycamoie, pmo, and lime. 
These are cut up, planed to the roquned size, and then engraved, 
goneially by spoeial lnaolnneiy, tins being a business quite dis- 
tinct from that of lettei -founding The largei letteis aie designated 
as two line, tluce line, foiu line, &c , — meaning twice, thrice, or four 
times tho depth of face of pica oi great pinner, &c 
Typo metal is an alloy, of which load is tho principal ingredient ; 
but, owing to its softness, antimony and tin aio added (see vol. n. 
p. 129 anu vol. xiv p. 878) A patent typo metal (Beslcy’s) was 
uiventod in 1855 in which the mixture consisted of lead, regulus of 
antimony, tin, nickel, copper, and bismuth Nearly all type is 
now matte with some of these metals superadded. Ductility, hard- 
ness, and toughness are the prime lequisites of a type metal. 

Tho earliest pnnteis made their own typos, and the books printed 
from them can now be distinguished with almost as much certainty 
as handwriting can be identified Tho modern punter has recourse 
to the type-founder The fiist step in the making of type is cutting 
the lettei on tho end of a piece of fine steel, forming the punch (see 
fig 2), which is aftoi- 
wards hardened. This 
is an opoiation requir- 
ing groat caro and 
nicety (there being 
comparatively few 
adepts at it), in order 
that the various sorts 
in a fount may bo ex- 
actly uniform in width, 
height, and general 

proportions to each ^ _____ 

other. A separate Fia 2 _p imc * p IG s.— Drive. Fig 4.— Matrix 
punch is required for 

each ohaiacter m every fount of type, and the making of them 
is the most expensive branch of type-founding During the pro- 
cess of its manufacture the punch is frequently tested or measured 
by delicate gauges to insure its accuracy, When finished it 
is held over a light, the flame of which blackens the letter, and 
thus enables an impression, called a smoke proof, to be stamped 
on paper. When the letter is perfect, it is driven into a piece of 
polished coppei, called the drive or strike (fig. 3). This passes 
to the justifier, who makes the width and depth of the faces 
uniform throughout the fount. They must then be made to line 
exactly with each other. When completed, the strike becomes the 
matrix (fig. 4), wherein the face of the type is made. This method 
of making a matrix has until now been in almost universal use in 
Great Britain, It is, however, a very slow and costly process. 
In America the great majority of matrices are made otherwise. 
If tho design of the fount to be produced is original, it is often 
cut by hand or by an engraving-machine on the piece of metal 
which is to form the matrix. If, on the other hand, an existing 
fount has to be copied, the matrix is made by electro-deposition. 


NH 




A peifectly good type is selected, and inserted in a mould specially 
made, called a fusible moulding 5) Sufficient metal of a more 
fusible natuie than the 
type is cast xound it, and 4 
foims a shape similai to\ 
that of the ordmaiy mat- * 
nx. This fusible cast is 
then placed m a box pro- 
tected by glass and gutta- 
percha, in older that the 
copper deposit may he 
kept squaie and to the 
proper dimensions This 
anangement also limits 
the deposition to the face 
The box is immersed in 
the copper electrotyping 
solution, m which it may 
be left until the deposit 
of metal has mei eased to 
a thickness at which it 

may he hacked up with copper, or it is left until it reaches tho 
full thickness, which is about of an inch It is then fitted 
m line, set, position, and height The minutest impeifection or 
blemish is reproduced by the deposition, and the type cast fiom 
such a matux is a peifect counterpait of the onginal A school of 
type-engiaveis has lecently sprung up in the United States, cutting 
exclusively on metal and producing ornamentation and finish which 
the punch-cutteis cannot uval It is expected that m the couise of 
time the electiotype matiix will neaily supersede that made m the 
old-fasluoned way with the punch. In the oidmaiy method the 
mould m which the body of the type is foimed is made of haidened 
steel in two paits; one pait is fastened to, the machine and is station- 
ary, while the other is movable so that it may be adjusted for the 
piopex width of the letters, as one is wider than anotliei The com- 
bined matux and mould aie then adjusted to the type-castmg 
machine, which manufactuies types at the rate of fiom 25 to about 
120 per minute, aecoidmg to the body The metal is kept fluid by 
a little furnace underneath and is injected into the mould by a 
pump, the spout of which is m flout ot the metal pot The mould 
is movable, and at every i evolution of the wheel it comes np to the 
spout, lecoivcs a charge of metal, and flies back with a fully formed 
type m its bosom , when the upper half of the mould is lifted, a type 
is ejected The spring in front holds the copper matrix m close 
proximity to the mould. The letter a, foi instance, stamped m the 
matiix is duectly opposite the aperture m the mould which meets 
the spout of the pump. When a due proportion of a’s are cast, 
another matrix with b stamped on it takes its place, and so on 
throughout the whole fount. The types, however, are not finished 
when they leave the machine. Theie will be found attached to 
each a wedge-shaped jet (fig 6), somewhat similar to that 
on a bullet cast m a hand-mould These aie picked off by 
boys at the rate of from 2000 to 6000 per hom. A buir 
winch still adheres to the shoulder of the type is taken off 
by the rubbers, who rub tho sides on circular stones or on 
files Tho types aftei wards go to the setteis, who airange 
them m long lines leady for the dresser, and he slips them 
into a long stick, turns them on then face, and, after duly 1/ 
fastening them, cuts with a plane a groove m the bottom, 
which forms the feet. (These piocesses are now frequently 
peiformed by a machine, which produces types that do not 
require lubbmg oi dressing ) The types are then dressed _ 
ana tho picker takes them m hand, m order to pick out Pig 6 
each defective letter with the aid of a magnifying glass. 

They are finally made up into parcels of a convenient size, 
called type-founders’ pages, weighing about 8 & each. 

Subjoined is a descuption of a machine for peiforming automa- Auto- 
tically the various operations of casting and finishing type which matic 
was invented about twenty years ago by Messrs J. R. Johnson andtypecast- 
J S. Atkinson. In this apparatus the metal is fused, injected into ffig and 
the mould, the cast letter turned out, rubbed or planed, first on fi mslung 
one side and then on the othei, the feet cut out and smoothed, the machine, 
dressed sides planed alternately, and the finished letter set up on a 
stick ready for use by the printer. The casting machine and the 
dressing machine are m reality distinct, though mounted on a com- 
mon frame The whole is dnven by a steam-engine or other prime 
mover. The casting machine consists of a furnace covered by a 
shallow pot holding the fused metal. In this is a pump, and the 
mould is placed opposite its nozzle. The mould being adjusted 
and the matrix m its place, the molten metal is injected and then 
solidifies, forming a perfect type, but with jet attached This 
letter is then thrust out, and the mould closes again for another 
jet of molten metal. All this is effected by one revolution of the 
axle of the machine The letters pass through a channel one by 
one into the dressing machine On anrnng there they have each 
of their sides planed in succession by being held against cutters. 

When one side is made true with lespect to the set of the letter on 
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its face, it is passed over a second cuttei, which planes the second 
side absolutely parallel to the fiist After this the type is earned 
in a line at right angles to its former course past a senes of similar 
cuttei s, which plane out the foot, further smooth its surface, and 
plane each of the two diessed sides m succession ; this completes 
the dressing or finishing of the types, which, continuing on their 
course, pass upon a composing stick and are ready for the printer 
The line of types presents the appearance of a solid bar of metal, 
so true, flat, and square are the sui faces of the seveial separate 
letters This machine has been considerably improved by Mi P M 
Shanks, The new machine is of simpler construction and its parts 
are more compact It does not produce better type, nor work 
quicker, — the speed m all type machines being regulated by the 
time required to cool the volume of metal, which, when on the 
machine, is assisted by having water percolating through the heated 
parts of the mould The working of the new machine is more 
readily grasped by the manipulator, and there is considerable re- 
duction in its cost 


Type-Setting or Composing 

"We may now describe the manipulation of the types m the print- 
ing office, and for the sake of conciseness reference must be made 
only to the operations connected with ordinary book-work These 
differ in details from the methods m use m the other two depart- 
ments of the printing business, — news-work and job-work 

The types, received from the foundry in the packages called 
pages, are placed m shallow trays called cases These contain 
compartments or loxes, each of which is appropriated to some par- 
ticular sort or chaiacter The cases when m use stand on fames 
or sloping desks. The case at the top is the upper case, and that 
below the loner case The ' 

former contains ninety- 
eight equal-sized boxes, 
appropriated princi- 
pally to the capital 
and small capital 
letters, the latter 
has fifty-three 
boxes of vari- 
ous sizes, 


Fig 7 — T> pe case 



to the lower-case sorts The difference in the size of the boxes 
corresponds to the difference of quantity of letters m a fount, as 
already stated, — the lower-case e for instance having the largest box 
The localization of the letters, &c , is a subject on which opinions 
differ, the object being to bring the letters most frequently requned 
nearest to the hand of the compositor as he stands at work. As 
a man picks out from the boxes seldom less than 1500 letters per 
hour and. distributes or replaces on the average about 5000 per hour, 
it is necessary that the most economical allocation of the boxes 
should be adopted The system of allocating the various types is 
called the lay of the case , fig 7 illustiates the plan used m the 
principal English hook offices , hut there axe many deviations. 

The types when taken from the cases are ananged m lines or 
“composed” m an instrument called a composing stick, made of 
iron, brass, or gun metal The slide in the middle is movable so 
as to accommodate varying lengths of lines. In the composing 
room the flames are arranged in rows, supporting the cases The 
compositor fixes the “copy,” or document which he is to repeat 
m type, m a convenient place before his eye, and on some part of 
the case that is seldom used. In his left hand he holds the com- 
posing stick, and with the thumb and first finger of the right hand 
lifts the letters fiom the boxes, and arranges them in the com- 
posing stick, eveiy letter, point, or sign being picked out separately. 
In this operation he is much assisted by the use of a setting-rule, 
a thin brass or steel plate which, being removed as successive lines 
are completed, keeps the type in place When so many words and 
parts of woids as will nearly fill the line have been composed, it 
is made the exact length required by inserting or diminishing the 
space between the several woids This is called justifying the line 
and is effected by means of the spaces already mentioned If the 
work is not “solid” — that is, if the lines are not close together — 
the strips of metal called loads are used They vary m thickness, 
hut always form aliquot parts of pica body A good compositor 
must possess intelligence and a reasonable amount of general know- 
ledge . he must he able to read his copy with readiness, and to 
understand its meaning, m order to punctuate it properly. He 
should be able to spell correctly, as some copy is almost undecipher- 
able m regard to separate letters, while other copy is meoirectly 
spelt When the composing stick is filled, the type is lifted on to 
a galley, a shallow tray of wood or metal, two oi three sides of 
which are flanged, for the purpose of supporting the type, when the 


galley is slightly inclined. Stickful after stickful of type is placed 
on the galley until it is full. The matter is then fastened up, a 
proof taken at the pi oof pi ess, and the work of the reader or cor- 
rector of the piess — described below — begins. The proof, marked 
with the necessaiy coireetions, is given back to the compositoi, m 
order that he may make the requned alterations m the type 

The type, being duly corrected, is made up into pages of the Irupos- 
reqxured length (unless the author has desired to see pi oof mmg 
slip) It is then imposed, that is, the pages aie arranged m such 
a manner that, when punted and the sheet folded, they will fall 
in due numerical sequence. The impression from any anangement 
of pages will be the reverse of that in which they aie laid down. 

If an ordinary four- page newspaper supplement be opened and 
spread out with the first page uppermost, it will be found that on 
this side the order of pages is 4, 1 , when turned the pages are 2, 

3. The type pages must be ranged m the reverse way, as 1, 4 , 3, 2. 

Thus the fourth page is placed alongside the first, because both 
must be printed together on the outside , the thud page is to the 
left, and the second to the right, because in books the odd page — the 
verso — is always to the light For a quaito a sheet ol paper is 
folded twice, that is once across its breadth and then once m a 
perpendicular direction down the middle It contains four leaves, 
and if these are printed on both sides eight pages. The two sides 
of a sheet are called the outer and inner foimes respectively. A 
sheet of octavo is folded three times, making 8 leaves or 16 pages 
The size of a book depends, not only upon the number of times the 
sheet has been folded, and desenbed accoidmgly as 4to, 8vo, 12mo, 

&c., but upon the size of the sheets. The dimensions of the papers 
commonly used m book-pimting are * — imperial, 22 x 80 inches j 
super royal, 204 x 274 j royal, 20 x 25 ; medium, 19 x 24 , demy, 

174 * 224 ; double ciown, 20 x 30 , double foolscap, 17 x 27 , post, 

16| x 194 Hence to say that a book is a quarto merely gives no 
precise indication of its dimensions, as a quarto of one size of paper 
may be smaller than an octavo of another , it is also necessaiy to 
know the size of the sheets of which it is composed. 

When a printed book is opened, it will he found that at the foot Signa- 
of certain pages there is usually a letter and at the foot of another tures. 
a letter ana a figure, as B, B 2 ; further on another letter and another 
letter and figure On going through the book it will be seen that 
the letters are in regular alphabetical order, and occur at legular 
intervals of eight, twelve, sixteen, &c,, pages, These designate the 
several sheets of which the book is composed and are called signa- 
tures, so that a sheet may be designated B, and the pages of wlncli 
it consists are thereby sufficiently indicated (Occasionally, as 111 
the present work, numbers are used instead of letters ) These 
signatures assist the binder in folding, as they occupy a certain 
specified place m each sheet ; hence to ascertain if the sheet has 
been folded properly it is only necessary to examine the position of 
the signature. The binder also is thus assisted in gathenng or 
collating together the sheets of a volume m proper order. Signa- 
ture A is omitted, because it would he on the title or first page, and 
would be both unnecessary and unsightly. By old custom J, V, 
and W are discarded, I and J, U and Y being originally used indis- 
criminately by printers, while W was written TJU or YY. When 
the alphabet is exhausted, a new one is commenced, distinguished 
by a figure precedent, as 2 B, 2 O, &c 

The pages of types are ananged m proper Older on a fiat table, Forme, 
covered with stone or metal, called the imposing stone, and are then 
ready to be made into a forme, tliat is, in such a state that they 
can be securely fastened up and moved about. The forme is en- 
closed m an non frame 01 chase, subdivided by a cross bai. The 
poi tions of the type are separated by furmtm e, wlncli may bo of 
metal or wood or both. It is of the same height as tlio cliase, but 
lower than the type, and therefore does not pnnt, but fonns the 
maigm of the punted pages. At the sides of the two sections of 
the formes are pieces of furniture of a tapenng shape, called side- 
sticks, and at the top and bottom coi responding pieces, called foot- 
sticks. Small wedges, called quoins, are mseited and driven forward 
by a mallet and a shooting -stick, so that they gradually exert in- 
creasing pressure upon the type Othei mechanical means for 
locking up are also occasionally adopted. When sufficiently locked 
up, the whole is quite as firm and poi table, however many thousands 
of pieces of metal it may consist of, as if it were a single plate. 

In this rapid sketch we puiposely omit mention of several opera- 
tions which, though important and indispensable, are only of 
interest to the workman 

For many years endeavours have been made to construct Type- 
maclunes for type -setting which should obviate hand labour, setting 
Picking out the types separately from their boxes and arranging machines, 
them singly in the composing stick is an irksome and monotonous 
operation, and one which it might be thought comparatively easy 
to perform by automatic maclnneiy. But of the many different 
composing machines that have been invented less than half a dozen 
have stood the test of piactical experience. These have been con- 
fined to special classes of work, and it is open to doubt whether 
the nimble fingers of a good compositor, aided by the brains 
which no machinery can supply, do not favourably compare on the 
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ground of economy with any possible mechanical arrangement On 
the otliei liand, employeis and makeis of machines allege that 
owing to the opposition of the men machine type-setting has 
not had fan play Howevei that may be, it is undeniable that 
a composing machine is still lare m printing offices, and wheie 
employed it is only as an auxiliary to the oidmaiy labour of the 
men It deseives to be mentioned that nearly the whole of the 
Times, with the single exception of the advertisements, has for 
yeais past been set up by machinery, and that more than 10,000 
pages of the present edition of the Encyclopaedia Bntanmta have 
also been so set up We have not space to describe with any 
minuteness the construction of 
composing machines In the 
Prasei machine (fig 8), one of 
the simplest of its class, which 
has been made use of to the 
extent already mentioned m 
the piesent woik, the types 
are contained m a series of 
grooved tiays A, in the uppei 
part of the machine, the trays 
having previously been filled 
by complementary apparatus 
called the disti ibntor. In 
these tiays the types aie kept 
m position, and piessed to- 
waids the front part of each 
tray, by slips of metal at- 
tached by cords to the box- 
wheels B , each of these con- 
tains a spring of sufficient 
strength to press the line of Fl ° 8,-Frasei composing machine 
types steadily forward against the sepaiatois C, which are foimed 
with an inverted shoulder, under which the front typo m each 
line passes The keys are connected by leveis to the separators, 
and the depression of any key causes the corresponding separ- 
ator to descend, caiiymg with it the fiont type of the line 
into the grooved face-plate, down which it slides into the com- 
posing stick G Immediately tlio finger is lifted from tho key llio 
spual spnng D raises the separator to its original position, and the 
next typo m tho line takes tho place of tho one just lelea&ed, and 
so m succession as fast as tho keys can be pressed. Under the keys 
runs a lod connected by a crank motion with tho pusher Gr, which, 
with every depression of a key, pushes forward the line of type m 
tho composing stick, thus making 100m for the next letter. Tho 
matter is thus set in one continuous line, ready to be divided into 
linos of tho 1 equired length either by the operator at the machine or 
by another hand working in conjunction. The speed of the machine 
vanes from 6000 to 12,000 types per hour, but is regulated solely 
by the skill of the operator, as the machine will work as fast as 
the keys can be pressed The composing machines now employed 
at tho Times office are an improved form of an apparatus invented 
by Charles Kastenbem, and introduced there in. 1872. The oper- 
ator sits m fiont of foul rows of keys one above the other, something 
like the manuals of an organ, but only about 3 feet wide. Each 
of the keys corresponds to a type or character The types aie kept 
m tin tubos placed vertically at the top of the machine The de- 
pression of a key works a seues of levels, and an iron finger pushes 
the undermost typo from its tube, when it falls into a groove formed 
m a conducting plate, narrowing at the bottom to its apex. Imme- 
diately below is a receptacle, and. by the action of a tieadle the type 
is pushed along a channel. Other letters follow, tho matter being 
thus set up m a long line, on a groove of the width of an era quad, 
and running from left to right. The type when it first comes into 
the groove is m an upright position, but in passing along it becomes 
twisted, so that the letters stand at an angle of about 45° when 
they reach the point at which they axe justified. This groove com- 
municates at its dexter extremity with the justifying galley, — a 
simple apparatus, something of the natuie of a composing stick and 
galley combined. Then the type is divided into portions or lines 
of the required length and justified in the galley, which is adjustable 
to the width of the required length. As the long line approaches 
him, the justifier with a small bodkin accelerates a portion large 
enough in liis judgment to fill the width of his column. "When 
this is done he presses his foot on the treadle under him, and 
thereby causes the line to be pushed into the galley. The line is 
justified by spaces and quads, and enough type is then taken for 
another line. The speed depends on the operator, and varies from 
6000 to 18,000 types per hour, the average being about 8000, with 
two operators, — a justifier and a compositor being also necessary. 
These machines are worked m the Times office at the rate of a 
column of solid minion an hour. The machine occupies a floor 
space of only about 4 feet wide by 2 deep. 

Another machine at present m use is that of Mr Robert Hattersley 
of Manchester. It probably furnished the general scheme of others 
in use. One of the most ingenious machines of the kind is that of 
Mr Alexander Maekie of Warrington, its general principle being 
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the adoption to setting up types of the Jacquaid caid of the powei 
loom, which weaves automatically the most nitncate patterns of 
cloth The appaiatus consists oftlnee paits, — two used for pie- 
pairng the “card” oi libbon, which duects the thud m the opera- 
tion of type composing The peifoiatoi is like a small cottage 
pianoforte When the keys aie struck they produce a perforation, 
and the nbbon is made to move aside a little, so that a new suiface 
may be piesented for punetuiing The composei is a eii'culai iron 
table, 4 feet m diametei, having round its penpheiy a numbei of 
boxes divided into sections, each of which holds one kind of type 
On a slightly lower plane is a wheel carrying little brass tables, 
hinged at one end. When the machine is m motion, the types 
aie pushed out on to the table, which passes with its height lound 
its coiuse until it comes to the point of deliveiy, when the types 
aie swept off The rising of the table, and the diawmg out of the 
types, aie guided by the perforated papei Hence the machine 
sets types without a human compositor. When once the ribbon is 
peiforated, it may be used over again for subsequent editions of 
the same woik, which may be in a different size of type These 
machines aie only in use m the office of the mventoi 

As has been alieady desenbed undei Reporting- (vol. xx. p 406), 
the pailiamentaiy leports of some newspapers aie set up entirely 
without copy, — by the ear, not by the eye. It has been found that 
by the aid of the machine the mattei can be set up half as fast 
again as it could be wiitten out . the average speed of the compos- 
ing machine is 230 lines per houi when the copy is dictated to the 
opeiatoi, wheieas the most skilful workman setting at ease m the 
usual way can do but 50 lines per hour 

For many years it was a favouute idea with inventors, especially Logo- 
those who weie not piactical prmteis, that great economy might be types, 
gained in composition by the use of woid-chamcteis oi “ logotypes,” 
instead of single letters The constant repetition of many woids 
seemed to suggest that they might be cast m one piece Combina- 
tions suitable foi affixes and suffixes, as ad-, ac-, m-, -mg, -ment, kc , 
it was also suggested, should be used instead of the single component 
letters The suggestion has, howevei, not been earned out, at least 
to any considerable extent. The chief practical objection to it is 
that it involves tho use of cases with an inconveniently laige num- 
| her of boxes The more the vauety of character is multiplied the 
more “tiavel” of the compositor’s hand ovei the cases is necessary 
for picking thorn up, and by so much is the speed of his work le- 
! tarded. Logotypes, too, are more liable to accident 5 when one 
letter is damaged the combination is xendeiecl useless 

The correction of the type is a subject that should be undei stood Correct 
by all who have to do with printing, as many mistakes aie made mg typ 
on the part of authois which a little technical knowledge would 
prevent. In the couise of setting any copy or MS. which may be 
given him the compositor unavoidably picks up some wrong letteis, 
or mistakes the words m the copy befoie him, or fails to follow the 
style prescubed for the work These are called punter’s errors 
When the compositor has finished Ins task, a fiist proof of the 
matter is taken. This proof is read through and compared with 
the copy by the pi oof reader or corrector of the press and an assist- 
ant, the copy-holder or reading boy. The proof is then sent back 
to the compositor and the latter is required to correct all the mae- 
cuiacies indicated therein — in fact, to attend to all the directions 
given by the reader — and this has to be done at his own cost if be 
is woikmg on piece — that is, paid by results according to woik done 
— or by the employer if he is working ‘ 1 on establishment wages ” 01 
paid by time. Another pi oof called a revise is now taken , this is 
carefully compared with the previous proof If the collections 
have not all been made, the revise is marked accordingly, and sent 
back to the compositor, who is required to remedy the imperfec- 
tions. When the proof is deemed accuiate, or tc clean,” it is sent, 
generally along with the copy, to the author, — being now termed 
an author’s proof. Emally, m the printing office the matter is 
carefully re-iead and compared with the last author’s proof by the 
piess reader, who signs it and on his responsibility the type is 
punted off 

The operation of distributing the types is the converse of that Distn- 
of composing : it is de-composing the forme and returning the butrag 
several letters to their proper boxes in the case It is done, as already type 
mentioned, with remarkable rapidity. The forme is first washed 
over with an alkaline or other detergent to remove the ink fiom 
its surface, and then laid down on the imposing surface, unlocked, 
and damped ; this assists the cohesion of the type, after the chase, 
furniture, side sticks, &c., are removed. The compositor then takes 
m his left hand, supported by a setting rule, a portion of type in 
lines, and with the right hand takes a word or so between the huger 
and thumb, letting each letter drop separately into its proper box. 

There is hardly any operation which so strikes a spectator as dis- 
tributing, for a competent distributor literally showers the types 
into their receptacles. The types are held upside down, that is, 
with the nicks uppermost , hence the letters of each word are read 
from left to right like ordinary matter when printed, but the word3 
are of course dealt with in the inverse order. 

Distributing machines of many different kinds have been invented. 
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Pig 0 —Fraser distributing machine 


They may "be divided into two classes,— those woiked entiiely by 
keys or notes, like the pianoforte, and those in which the distributing 
. is to a ceitam extent done automatically For the foimer class only 
the type m ordinary use m printing offices is lequned. Foi the 
latter the type requires to he specially piepaied, each charactei 
having a distinctive nick or nicks upon it, which correspond with 
the partic ular channel of the machine it is intended to occupy, and 
by which it is guided to its special compartment Kastenbem has 
produced a distributor which may he described as a composing 
machine reveised The mattei to be decomposed is placed at the 
top in its appropnate tray or fixed galley, the sides of which are 
adjustable to fit any measuie, the back being so constructed that 
it may be advanced to keep the mattei always up to the front. As 
the matter is pi essed towards the front, the first letter of it is brought 
in contact with a steel pusher, behind it being an aperture com- 
municating with the channel of the guide plate. The matter is 
read by the operator ; and he touches the key corresponding to the 
letter that comes first. Thus the types are conveyed one by one 
to the guide plate or conductor. It has grooves famished with 
little gates or switches, like the points of a railway, and these direct 
the types into their proper channels The tubes into which the 
types are deposited are placed at the foot of each groove Thus 
every time a key is depressed the switches move, the pusher sends 
the type to be distributed out of the line, it falls through the 
apertuie, and, passing down the channels in the guide plate, reaches 
the proper tube The speed 
is to a certain extent depend- 
ent upon the skill of the 
operator, hut averages be- 
tween 3500 and 4000 per hour 
A good compositor can by 
hand alone distribute as 
many letters as this. But for 
the purposes of the composing 
machine, hand distributed 
types would have to he set 
up again, as the composing 
machine is supplied not from 
oidinary cases but from tubes 
of type. In the Fiaser dis- 
tributing machine (fig 9) the 
page of matter to be distri- 
buted is placed on the uppei part of the machine at H, whence 
by suitable apparatus it is moved line byline towards the separatoi 
I m front The matter is theie read by the operator, and as each 
letter comes m contact uith thesepaiator the corresponding key 
is pressed and the type is conveyed to the guide plate, where a 
senes of switches guide it to its pioper compartment m the tray of 
the composing machine 

Stereotyping , Electrotyping, JLc 

The method of reproducing and multiplying letter-press pnnting 
surfaces by taking casts of them, or stereotypes, has greatly con- 
duced to the pi ogress of typography, — much more so, indeed, than 
might be realized by those who are unacquainted with the piaetical 
details of the art Stereotyping (o-repebs, fixed or solid; nJiroj, 
type or forme) is the method of taking casts from a fixed or mov- 
able forme , thus, printing from stereotypes is distinguished fiom 
typog! aphy, in which impressions are taken from movable types. It 
does not supersede type-founding, but supplements it, foi a page of 
reading mattei requires first of all to be set up letter by letter, and 
then the easts or plates are taken, each of which may he punted 
from with nearly as much perfection as from the onginal forme 
Hence a printing surface may be reproduced to an almost infinite 
extent, and the means of production of impressions on the pi ess or 
machine are increased in proportion to the number of easts taken 
It ensuies an accurate copy of an original text, whereas in repio- 
duction by resetting the movable types there is a liability to devia- 
tion, mien only a cast is worked from, any accident may he re- 
paired by taking another cast, and the cost is slight compaied with 
that of composing over again. A smaller quantity of type may 
be used in an office where this piocess is used , apoition of a work 
may be set up, a cast taken, and the tjqies returned to the cases 
The plates are more easily stored than movable formes, and are not 
liable to the danger, as m the latter, of types falling out. Above 
all, the mould may he bent to any curve lequired, and a circular 
cast obtained, which may he fastened round the cylinder of a 
machine (see %nfta, m regard to rotary printing) 

The process of stereotyping, divested of merely technical details, 
is as follows From a forme of mattei, which may be wholly or 
in part composed of movable types, a matux or mould is taken 
The original is m lilievo , the mould consequently is in intaglio. 
Fiom this the stereo plate is cast, and it of course is again m nlievo. 
This in turn may likewise become an original, and casts may be 
taken from a plate, oi other oasts from the same mould The first 
hooks weie printed from solid wooden blocks, each of which formed 
a page. Then came the era of typography, in which these pages 


were composed, mosaic-like, of movable types How has succeeded 
the period of stereotyping, m which pages formed of single blocks 
— but of metal, not of wood — aie used The two essential parts are, 
theiefoie, the making of the matrix and of the cast, wlucli is com- 
posed of an alloy something like that for type metal The mould 
may be of plaster of Pans or papier-mache , the latter being the 
simplest material, and that almost univei sally used, need alone be 
hei e refen ed to The following account of the pi ocess, when cai ned 
out on the smallest possible scale, is sufficient peihaps to show the 
general principles of the ait The papiei-mfiche foi the mould, 
called fiong, is made by uniting several sheets of papei with a paste 
made of wheaten fiom, starch, and alum, to which whiting is added 
These ingredients are often vaned ; the geneial object m using them 
is to obtain a paste which will stand a high temperatuie without 
burning A sheet of hi own paper is laid down on a smooth sui face 
and pasted over , blotting paper is laid on that and pressed down, 
then pasted over, and a sheet of tissue papei added, which is also 
pasted, and anothei sheet of tissue papei placed on the top This 
is well smoothed and pressed to give the mcorpoiated material 
greater firmness and cohesion. Next, to piepare the forme fox being 
moulded, it is suiiounded with metal “ clumps” of the height of 
the type, placed close to the matter, and then oiled to prevent the 
fiong sticking to it The latter is then tlioiouglily damped, to 
render it quite plastic The foi me being on a level surface, the 
fiong is laid upon it, and on that a piece of linen. The surface 
is next well beaten all over with a long-handled brush, till the 
fiong sinks into all the declivities of the foime and receives a deep 
impression of it. This is a process requii mg experience and pi actice. 

The linen being lemoved, a piece of very stout paper is laid, on the 
top, and also beaten down, so as to stiengthen the fiong, and the 
moulding is finished The next point is to diy the mould 
In the most rudimentaiy method a combined diymg and casting 
press is used It consists of a flat non surface, with a lid attached 
to one end by hmges Over the surface is a cross-head fitted with a 
sciew; pressure maybe exerted on anything placed between, the 
arrangement being like that of a screw letter-copying press The 
cross-head can he moved to one side when it is necessary for the lid 
to be lifted up Underneath the press is a senes of gas jets, by 
means of which the bed plate is neated The press stands on 
supports, hut is attached to them only by an axle, and it can be 
leadily changed from the horizontal to the vertical position Tho 
lid of the box is raised and the forme with the fiong upon it placed 
on the centie of the iron siuface After being coveicd with a 
blanket, the lid is screwed down upon the whole, and, the gas being 
lighted, the forme and mould axe heated for a few minutes, after 
which the lid is raised, the steam evaporates, and the fiong, which 
has now become the matnx, is tlioioughly dry. In large stereotyp- 
ing foundnes, after the fiong lias been well beaten upon the forme, 
until the impression of the types is plainly seen on the back, it is 
baked and dried (the foimo still underneath) on a long thick non 
slab, called a hot chamber, because it is heated from within by steam 
The matrix is then lemoved fiom the foime, and any superfluous 
margin cut away or trimmed , aftei tins the matnx is dusted with 
powdered Fiench chalk and is leady foi being cast fi om 1 A method 
has lately come into use for obviating the necessity of keeping tho 
matnx on the type while it is being haid oiled by drying Jby heat, 
whereby the type is injured The inatiix is dried separately, being 
removed when moist from the forme, as soon as the impiession is 
obtained. It is then placed on a bed of sand heated by gas The 
forme is never heated, and theie is a great saving of time, because 
the drying can be done in two minutes. The matrix is laid on the 
bed of the casting box face upwaids, with gauges around it to de- 
teimme the height oi thickness of the cast. The lid is put down 
and screwed tightly, and the position of the preBs altered from the 
hoiizontal to the upright The metal is then poured in and tlio 
press lestored to its former position The matrix is carefully raised 
and the plate exposed. It has only to he “trimmed,” the super- 
fluous metal cut away, and the back planed, to be ready for mount- 
ing on a block of wood to make it type high 
In stereotyping for the Waltei and similar presses tho process Stereo- 
is as follows The forme is laid on tho table of tho moulding typing 
machine and the flong placed on it and thoroughly beaten m by for a 
hand or passed through a moulding machine, which performs the Walter 
same operation. The forme is next placed on a heating surface, press ; 
and when nearly dried the matnx is removed from it and again 
dried. It is then placed m the casting box, which is curved to the 
circumference of the cylinder of the press. The box, being on a 
swivel, is set upright The metal is now poured m from a 
ladle and the plate cast. It is allowed to stand a minute and then 
taken out, still hot, and placed upon a “finishing saddle” of the 
same circular form as the back of the plate, and secured by clamps 
and screws An angular-shaped knife or chisel, fixed m a carn- 
age, is moved by a handle m a semicncular direction across the 
surface of the plate, m order to remove superfluous portions of 
metal and to form a bevel whereby the plate can he subsequently 
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clamped on tlie machine If necessary the plate may be smoothed 
at the back by a specially-contnved planing machine The plate 
is now leady for being placed on the printing machine. Each 
single opeiation can he pel formed with the utmost possible despatch 
If the oiganization is sufficiently peifect, the time for making a 
plate, fiom the moment when the foinie comes down from the 
machine -room to that wherein the perfect plate is set on the 
machine, need only he about eight minutes 

In newspaper establishments wheie stereotyping is thus adopted 
the pages aie not all made up simultaneously . some aie kept open 
till the last for the latest telegiams The moment a page is com- 
pleted and locked up m its chase it is sent down to the foundry, 
and as many casts taken as there aie printing machines to be set 
going One page follows another with rapidity, the first being 
placed m position on the machine, while the latex ones are in the 
foundiy. When all the plates aie finished and fixed m their 
places, six, eight, oi ten machines may he simultaneously punting 
at the rate of nearly 12,000 per hour each. The enoimous mciease 
m the cn dilation of tlio great daily newspapeis would have been 
impossible but foi the extiaouhnaiy facilities for rapid production 
piovided by stereotyping This process is also of special utility to 
tlie nowspapei punter m the case of telegrams aruving late In 
machines which printed fiom the type, lato telegiams could only 
bo nisei ted by a “stop-piess” ; that is, the punting was inter- 
rupted while tlio alteration was being made But, when the 
papici -maclie oasts of tlio pages have been taken, the typo itself is 
liberated and sent back to tlio composing room, so that, if latei 
news aruvos while tlio machines are running, the foieman pnntei 
alteis tlio page, a fresh cast of it is taken, and a machine started 
without interrupting the production for a moment. The London 
evening papers lia\e usually five editions, and for every edition 
fresh casts aie mado of one or moie of the pages 

Quito recently the substance called celluloid lias been introduced 
instead of the motal relonod to previously A mould is made of 
yellow oxide of load and glycerin foimed into a semi-fluid paste, 
which is applied to tlio siuiace of tlio typo The matux is placed 
on a powerful press and a heated sheet of celluloid about fV of an 
inch thick is laid on it When pressure is applied, a perfect lacsmnlo 
is obtained, and it is ready to bo printed fiom when mounted in the 
usual way. Whoieas a good electrotype from a wood block averages 
six hours m its production, a cast m celluloid can bo got m less than 
an liom. Those blocks are very tough and many thousands more 
of miprossions can bo punted from them than from stereotypes with- 
out their showing signs of weai. For small stamps india-rubber is 
used as a slorootypmg material, and aftei wards vulcanized. Those 
stamps, being flexible, piint on rough surfaces which would not 
take an unprossion from oidmary stereotypes. With a flexible 
surface, too, much loss pressure is lequned. 

Machines lvavo been invented to do away with the use of types 
altogether The principle is to punch the characters successively 
on some substance which will act like the flong and become a 
mould fiom wlucli stereo plates may he cast. In an appaiatus 
recently introduced the flong is a piopaied piece of millboard, 
winch is placed m front of the stool punches The latter aie duven 
into the ilong with lightning speed and great accuracy. By turn- 
ing a handle all the Roman punches are changed to Italic , by 
anotlior a sot of sanserif or other founts comes into play For set- 
ting time-tables and logarithms the appaiatus is said to save ninety 
poi cent, over tlio ordmaxy systora of hand-settmg The obstacle 
to the more general use of it is the difficulty of coirecting enors 
In another maclnno tlie punches aie duven into a block of teak 
wood They are cast to thicknesses which aie the multiple of a 
“point”, lienco by a simple calculation they may be spaced out 
to the exact linmhor of points chosen for the length of the line, and 
every line leaves the machine justified. The block when com- 
plete is removod and a stereotype taken, which can be punted as in 
the ordmaxy method of typography. 

For the reproduction of wood engravings electrotyping has 
nearly superseded stereotyping, as it produces much better copies. 
For obtaining plates of type matter it is also better than stereo- 
typing, as many thousands of impressions may be taken without 
reducing the sharpness of an electro, while ordmaxy stereotype 
would be almost worn out by printing a much smaller number. 
This ausos from the supenoi hardness and toughness of coppei, of 
which the surface of tho electro is formed. Electrotypmg, -howevei, 
is costliei and slowei. 

The forme to be electrotyped is placed upon a level plate, and 
surrounded with type-high clumps or metal furniture, and then 
floated with plaster of Pans, which prevents the mould of wax 
(to be afterwards made) from penetrating too far into the interstices 
of the spaces. Tho forme is next brushed with finely powdered 
blacklead or plumbago The moulding composition is made of 
melted wax, with the addition of a little blacklead This is poured 
into a shallow metal moulding tray, to which two pieces of stout 
wiro are soldered, in order that it may be afterwards suspended in 
the depositing trough After the composition is cooled and set its 
surface is brushed with blacklead, and it is then ready for moulding. 
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The moulding pi ess may be something like a letter-copying piess, 
oi, in. a laige establishment, may consist of a poweiful hydiaulic 
oi other press capable of exeicismg a piessuie of many tons The 
foime is placed exactly under the centie of the platen, with the 
moulding tiay containing the wax, slightly u arm, upon it. An 
impiession is then taken, and the mould afterwards separated fiom 
the forme The mould has next to go through tlie pioeess of 
building, that is, heated wax is chopped upon such portions as should 
he more deeply sunk in the finished electrotype plate, namely, the 
places wlieie “whites” are to appear m the punt The mould, 
having been finished, has to be blaeldeaded, plumbago being a con- 
ductor of electricity, while wax is a non-conductor The matenal 
is well brushed m, filling all the mteistices of the foime , and the 
entire surface of the mould must be propeily covered, to ensure 
a perfect deposit of the coppei To facilitate this operation, a 
blackleadmg machine is used in large establishments. The foime 
is placed upon a carnage foimed ol tiansveise bars ancl is moved 
backwaids and foi wards by a handle and rounce to bring it undei 
the blacklead biush Aftei the mould is blaeldeaded, tlie back of 
the moulding pan is coated with v ax, to pi event the coppei from 
being deposited upon it The mould is now quickly immeised m 
one of the compartments of tho battery The pioeess of depositing 
a copper solution upon the blaeldeaded surface of the mould is 
continued until a solid plate is foimed, which, though it is scaicely 
thicker than a finger nail, being about -fa inch, foims, when pro- 
peily backed, the best and most enduimg smface for lettcrpiess 
printing that has been discovered. 

The moulding tray containing the mould is hung on the brass 
lod of the depositing tiough facing a plate of copper, ancl the con- 
nexion of tho battery made : that is, the mould is attached to one 
pole of the batteiy and the plate of copper to the other The 
coppei, so to speak, is decomposed on tlie one hand and recomposed 
on the other m othei vords, tlie cunent of electiicity being com- 
plete, and the mould submeiged m the sulphate of coppei solution, 
tlio deposition of coppei on the mould at once commences Here 
it lomams until the deposit is sufficient, tho time usually occupied 
bomg fiom 8 to 12 liouis, accoidingto tho state of the solution 
and tlio strength of the batteues The dynamo-elcctio machine, 
which is now employed m large houses, voiy materially leduces 
this period; otlieiwiso Smee’s batteues aie generally used "When 
the deposit, or, as it is called, tho shell , foimed on the wax mould 
is of pioper thickness, it is disengaged fiom tho v ax, —the mould 
being placed with its back on an inclined hoaid, and boiling water 
porn eel over the shell, which melts the surface of the wax, except 
a thin coating, the removal of which is effected by placing the 
mould and shell on a steam heating table. Thus the wax mould 
is destroyed, and it is not possible to obtain more than one shell 
fiom a mould, wheieas the stereotype pioeess enables almost any 
number of casts to be taken fiom the same matrix The shell, 
being too tlun and fiagile to bo punted from, is next backed, 
oi filled up with metal of a somewhat softer kind than stereo metal. 

The shell, after being fiutlier cleaned, is lowered on to the top 
of a vessel of molten type motal , and, when tlie solder previously 
used to unite the coppei and the metal has fused, the lattei is pouied 
ovei it m a molten state until it is coveied. The plate is washed, 
dried, and polished, the back roughly planed to a surface paiallel 
to the fiont, tlie edges squaied, and all impel fections made good. 

The thickness of a plate is usually a pica oi -Jtk inch It is mounted 
as an ordinary stereotype plate. Within the last few years the pio- 
cess has been greatly facilitated by the employment of specially 
contrived apparatus, and illustrations can be produced m three 
hours fiom the tune the mould is made Curved electios are pro- 
duced, as well as curved steieos, foi use in rotary printing Facing 
with nickel by the electi opiating process is now hugely adopted 
for hardening stereotypes and electrotypes and lender mg them more 
duiable. This process also pi events the doteuoration of such plates 
by the action of the acids or other chemical reagents often present 
m printing inks, such as cyanide of potassium in red ink and mtnc 
acid in some blue inks. 

Polytyping is a method invented in France about the end of the Poly- 
18th century, hut now seldom practised no the United Kingdom, typing. 
The appaiatus somewhat resembles a pile-driver. It bas two upnght 
guides about six feet high, and a pulley at the top, which elevates 
by means of a rope a heavy plate, on which the matrix is placed m 
an inverted position. At the foot of the machine there is a sub- 
stantial iron bed, upon which the operator places some molten 
metal He then pulls the rope until the matrix, with its weight 
attached, is elevated to the top of the machine, when it is suddenly 
allowed to fall The result is similar to that made on a medal by 
means of a die, — a perfect reproduction of tbe matrix m relief, 
which is mounted on a metal stand to type height The results 
are excellent, as the plastic metal is forced into the finest lines of 
the matrix. Duplicates of a block can be thus produced more 
rapidly than by the oidmary stereotype pioeess ; and another ad- 
vantage is that the intaglio parts aie much deeper, — a point of 
some importance in printing The matrix may be made from the 
block by the electrotypmg pioeess. 
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Substitutes for Wood-Engraving. 

Formerly the only available method of obtaining illustrations 
which could be punted on the letter -pi ess in conjunction with type 
was that of wood- engraving At the present a 
comparatively new processes aie m operation, in which the engiav 
me is done almost automatically by the adoption of chemical pio- 
eesses and the well-known principles of photography Engravings 
of this kind are called m the trade process blocks, oi sometimes zmeo- 
tupes, owing to the metal of which they are formed. Thei e is space 
here for only the barest possible account of the processes. 

In the ihst method, which is sometimes called typo-etchmg, the 
diawmg is made with ordinary lithographic ink on stone, or on 
paper and tiansfened to stone It is then le-tiansfened to a plate 
of polished zme by the oidmaiy lithogiaplnc piocess Zinc is 
employed on account of its cheapness and its ready solubility in 
the acids used for etching It has properties similar to those of 
the lithographic stone m taking up the ink and the water, ine 
tiansfei is made to adhere to the plate by being passed through a 
lithographic press , the paper is then stripped ofl, and the whole 
of the ink is left on the plate, which is inked up as a litko stone 
with a view to lender the lines as solid and stiong as possible to 
resist the acid The coveimg of the lines is strengthened by dust- 
ing powdered asphalt 01 some othei suitable matenal over the plate, 
which is w aimed just sufficiently to mcorpoiate the asphalt with 
the ink The plate is next placed m a bath of acid (its back and 
otliei paits, wheie the acid is not required to act, being protected 
by vaimsh), m older that the unprotected parts, or those winch 
are to form the whites of the finished picture, may be dissolved 
away In ordei to pi event the acid eating not only straight down 
into the plate hut on the sides of the fuirows it forms, and thus 
undei mmmg them, an ingenious device has been adopted. As soon 
as the etching has proceeded to a veiy slight depth, the plate is 
removed from the bath, "washed, and heated The mk and other 
protective medium aie thus melted and run down the sides of the 
little fuirows formed by the acids and thereby protect them fiom 
furthei action Inking and dusting with resinous material aie 
repeated, and etching resumed, until the depiessions of the block 
have been In ought to the piopei depth The etching is earned on 
m troughs to which a rocking motion is given, so that the acid 
flows to and fio m waves over the surface, and little bubbles of gas, 
&c , aie earned away Where laige spaces of white occur, the metal 
is cleaied away by a dull , after the block has been mounted type 
high, it is ready foi the pi mtei. 

This piocess is only available for the production of u line blocks, 
i e , those m which the original drawing is done in lines or dots, 
as for an oidmaiy woodcut. The highest achievement of process 
blocks lias been the pioduction of tone blocks, which may he 
made dncct fiom oil-pamtmgs, watei-coloms, photographs, diaw- 
mgs in chalk, wash, pencil, &c , or indeed fiom anything from 
which a pliotogiapliic negative can be taken The exact natiue 
of the processes is a tiade seciet, hut the lationale is given m 
Mi Tniman Wood’s Modern Methods of Illustrating Books (London, 
1887), to which we are indebted foi the following details The 
pioblem is to translate, as it were, the light and shade of the 
negative into solid outlines of black and white The shades must 
be lines of vauous bieadtlis or of various distances apait, or spots 
or gram of vauous degrees of fineness or closeness In a surface- 
block any pait that touches the papei prints, and any part that 
does not touch the paper does not leave any mark at all. The 
photographic image is continuous there are no outlines in it, the 
picture being formed of graduated tints or shades, langmg from 
the white of the paper up to the daikesi coloui that the process 
employed can give. To make a block foi lettei -press prmtmg the 
graduated tints of the pliotogiaph have to be bioken up into stipple 
or gram, and it must ho a stipple closest in the shadows, gradually 
becoming moie open thiough the range of the intermediate tones, 
and vanishing altogether m the highest lights To describe the 
ingenious methods adopted to secure this end would involve an 
account of several photographic opeiations which would, be out of 
place here. In one piocess, perfected by Meisenbach of Munich m 
1882, grained negatives are produced by placing a transparent 
screen, on which a suitable giain is imprinted, m contact with the 
negative or the positive to be copied, and then photographing the 
two togethei The negative is transferred to a plate of smtablo 
matenal, which is graved or etched m the usual manner, to foim 
a typogiaplue block Another dovice is to print from the original 
negative upon a piece of silk, the threads of which break up the 
pictuie into a regular giain The positive on the silk is then 
photographed and a prmtmg block made These Mocks require 
fiom their very low lelief delicate and careful printing, but arc 
made to give excellent results. 

A process of typographic etching lias boon invented by Messrs 
Dawson, in which the design is drawn with an etching needle on a 
brass plate covered with a wax etching giound, m the same manner 
as for an ordinary etching Tlio metal is therefore bared at tlio lines, 
which are separated by ridges and spaces of wax. These spaces are 


stiengthened by the addition of melted wax, wlucli urns up to 
the edges of the lines, but does not run ovei on to them as might 
be expected, filling them up Tlio supply is continued until tlio 
spaces between the lines, lepiesentmg tlio whites of the finished 
punt, have been laised to a height sufficient to give the nocessaiy 
relief, when an electrotype is taken. This electiotypc foims the 

^ Shanks’s piocess is a device foi pi oduemg pictures simply by tlio Shanks’s 
use of mechanism, and is an application of the eidogiaph Tliopioecss. 
plate to be diawn upon is moved under the drawing implement, 
which is a rapidly levolvmg cutter, and the plate on its earner is 
mounted on the end of a senes of levels in tlio same way as the 
slide rest of a lathe, so as to have motion m two duections, one at 
right angles to the othei, and consequently by a combination of 
the two to have motion m any duection m the same plane. If a 
plate of a suitable substance, such as liaidenod plastei ot Pans, bo 
mounted on the carrier, and the biacmg point at tlio other end of 
the lever be moved over the lines of a drawing, the cutter will 
plough a little fuirow, which will follow these lines When the 
plate is finished, a stereotype is taken fiom it and fox ms the print- 
ing suiface The lines of the casts aie lemaiknbly stiong owing 
to the confoimation of the fuirow of the mould, and they can bo 
punted on fast rotary machines. The weather charts given in 
some newspapeis are produced by this piocess A block with the 
recuiring outlines being made, plates are moulded fiom it, so that 
the details alone have to be separately cut upon futon o plates Mr 
Shanks’s method is remarkably simple and expeditions, and the 
results are economical and tiustworthy, 

Puss- Wot l and Presses. 

The characteiistoc of punting, as already pointed out, is that 
the pigment— the mk— with v'lueh tlio printing surface of the typo 
is coated is tiansfened to the papei oi othei matenal by pressura. 

The manner m which this pressure is excited gives rise to two 
classes of machmeiy, — those m which the platen and tlio cylinder 
respectively aie employed. After the paper is placed on tlio typo, 
m the one case a flat plate of iron moves parallel to tlio forme and 
comes in contact with it, causing the impression on the papei, 
while m the other case a cylinder iovoIvos over the surfaoo, which 
travels in geaung with the cylinder. 

Space does not permit of any sketch, however slight, of the 
ongm and progress of typo-printing machinery. Wo can only 
lefer to what may be regaided as repicsontatovo appliances m 
piesent use In Ameuca all kinds of appaiatus for punting are 
called “presses", m England, however, an appliance ol a more 
automatic cliaiacter than the hand -pi ess is usually called “ a 
machine." As the hand -press is now almost obsolete, tins dis- 
tinction will piobably bo abandoned, and the shorter and more 
expiessive woid “press" he applied to all. Vontunng to adopt 
this suggestion, wo may say that of platen pi esses there aie the 
hand-piess, the treadle platen pi ess, and tlio steam or other power- 
duven press. 

Fig 10 is a view of the Albion press. It is wholly of iron and ITiuid- 
steel Although this press is nearly superseded, it is desirable press 
to point out its component parts, as they indicate the general 
principles on which all typographic machinery is based. Tlio flat 
plane on which the type is laid is called the bed of the press } 
the other flat piano which moves vertically and presses tlio paper 
on the typo is the platen. These are the two essential parts of 
the press. The platen is perfectly smooth and level on its under 
surface, m order to give the whole of the type foraiO ( an equable 
piossure. It is mounted in a strong iron frame, with a cross- 
pieco oi head. The platen is propelled by a piston, which moves 
up and down The power is gamed by bringing an inclined bar 
of steel perpendicular to the direct lino of pressure, and m doing 
so the piston is forced down. This stool bar is the eMU, wimped 
like an elbow At one end is a bar or handle which, on being 
pulled towards the operator, straightens the dull or brings it into 
the vortical position. At the sides aie guide-platen fixed into the 
frame, to preseive tlio parallelism oi the platen, for the digit test 
vibration or lateral movement would pi event a dear sharp im- 
pression being taken There aie appropriate appliances, sneli its a 
helical spring, fixed on the head of the picas, whereby the platen 
laisos itself when the pressure is not required. In ouler to bring 
the forme readily under the pin ten, and to withdraw it ho that it 
may bo inked and tlio sheet to be printed placed in position, the 
table is mounted on a carnage, that runs on two rails by turning 
a handle connected with two endless hands. The paper is fixed to 
certain maiks on tlio tymjvm, a kind of metal frame hinged on to 
the carnage, when it is m a sloping position. Thwcnsuuw th« 
paper being printed m the exact place required. The f jmpmt, 
over which calico or parchment is Hit etched, Is double, and contains 
withmilapad of paper or a piece ol blanket, to moderate the force 
of the impression of the platen. To it i« hinged another metal 
franio, the frisket, winch is conned with paper, cut to <mte<qM»ud 
with tlio shape of the type forme on the pirns. The ink js applhd 
with a cylinder or roller, which involves in an m>u frame, and i* 
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covered about an inch thick with a composition of glue and treacle 
or of glycerin or other substance. The ink is spread out with a 
it palette knife or similar appliance on a tabic 
VuT? adjoining the press, and by repeatedly re- 
uPf volving tho roller over it, it becomes coated 
with an extremely thin film of ink. 
The roller is then moved over the 
surface of the forme on the press, 
C— J (mCm lnit ^ sufficient ink has been trans- 
r|| L^CFl rvyilh feared to it. This is called rolling, 
1\m L and is a very important part of 

\liESrjL ill f\ press-work, for if inefficiently per- 

i f [oA »T formed there will be = s=^ 

<jlllfll I Ij too much ink on 


- ^ -■ which 

* ' ‘ 3--’ perfections being called 
*• ' • friars. The sheet of 

.... — -HQ& —-—•7 paper to ho printed is 

" ' • - g — -y . _ _ — - • next laid on the tym- 

Kni. 10, — Albion pressf i m ?l to P”J S 8°>?™g 

, guides. The fn sleet is 

folded down on tho tympan, which is in turn folded down on the 
forme with the right hand, while with the left tho handle is turned 
and the press carriage brought under tho platen. The bar is pulled 
by tho right hand, the handle turned tho reverse way with tho 
left hand, tho carriage brought out again, the tympan raised, tlio 
IViskot; opened, mid the printed sheet removed, tlio tympan being 
ready to receive another while sheet. The friakot serves, among 


ready to receive another white sheet. The friakot serves, among 
other things, to keen tho edges and parts of tho sheet not required 
to bo printed from being discoloured by contact with the ink or 
the sides of the forme, ami to aid. in steadying the sheet when tho 
tympan is depressed ami in tlio removal of” tho sheet when it is 
raised. Hitch is a bare outline of tho method of printing at a 
hand- press, “—one necessarily imperfect from a technical point of 
view, nut sufficient to indicate- tlio essentials of tlio operation. 

Another press which has been much used is the Columbian, — a 
name given to it by its inventor, Olymer, an American. Tho 
1 lower is gained by an ingenious combination of lovers. Two of 
t he, ho are connected by a rod with tho bar handle, which is in itself 
a lover. The , platen is attached to the head by a strong iron bolt, 
tho descent being made steady and regular hy vortical guides. It 
is counterbalanced by a powerful lever or beam, having an adjust- 
able weight shaped like an eaglo, which raises it automatically. 

1 u the bar handle is a screw stop hy means of which the length of 
the lever rml can he adjusted and its pressure, or tho pull, per- 
fectly regulated. ' 

Niue distinct processes have thus to ho gone through in order 
to print one side of a shoot of paper at a hand-press (1) inking 
the roller, (2) inking the forme, (8) laying the sheet on the tympan, 
(4) folding down the tympan, (5) running in tho fonno under tlio 
platen, (0) talcing the impression by depressing the platen, and tlion 
immediately afterwards allowing, it to raise itself by moans of the 
counterpoise or spring, (7) running out tho forme, (8) lifting tho 
tympan and frisket, and (9) removing tho sheet. The object of 
successive improvers of tho printing press has been to render the 
apparatus more automatic, or to substitute for it a “ machine ” 
that will reduce those nine operations to tho minimum. In modern 
machines this has been effected to tho extent of rendering necessary 
only three of them-— (1) laying on or “feeding” tho sheets, (2) 
applying tho motive power, (3) taking off or delivering tho sheets ; 
ami rotary machines both feed and deliver themselves auto- 
matically. Nearly all cylinder machines have a delivery apparatus, 
and quite recently an appliance for the automatic feeding to them 
of single sheets of paper has been invented. 

With respect to the platen press we notice first that which is 
capable of being driven by a rotating shaft or wheel. It should be 
observed that the adoption of the rotatory principle was essential to 
the acceleration of speed. This was recognized by the projector of 
tho machine 1 press, William Nicholson, and by Frederick Koenig, 
who first brought tlio invention into use and constructed a practical 


Kmntg vtui die Krjtndung dzr Sahnallm'me (Stuttgart, 1888). Tills last has 
been translated Into French hy Paul Schmidt, Jr, Koenig et V Invention de 


been translated into French hy Paul 
to J‘rmt Mcanique (Paris, 1888). 


press. The essential arrangements of every machine are four, their 
respective objects being (1) to feed in the paper, (2) to ink the 
forme, (3) to print the sheet, and (4) to deliver or take it off. 

The treadle platen press is the simplest of machine presses capable T 
of being worked by a wheel. When other motive power is not p 
available it is driven by a treadle, like that of a lathe. The type p 
forme is usually secured by clamps on an almost vertical bed (fig. 11), 
and the platen rocks backwards and forwards, being thus brought 
in contact with the type 
on the bed. Just before 
the impression is taken, 
tlie two surfaces are mo- 
mentarily parallel. The 
inking is effected by small ■ 
composition rollers, ad- 
justed in a roller carrier 
swinging on a pivot. The 
rollers receive ink from 
a “ fountain ” or duct of 
ink at the top of the 
machine, below which is 
an arrangement, sueli as 
a revolving disk, for dis- r 
tributing tlio ink. Tho 

constant motion of the Fiu. H.— Minerva press, 

rollers and of the revolving ink disk is equivalent to the manual 
movements of the operator wlio “rolls” at tlio lmnd-prcss. The 
rollers are carried by self-acting appliances over tlie face of tho 
forme, and return to tlie ink table to be replenished with ink, 
after which tho impression takes place. The sheet to be printed 
is placed in proper position on tlio platen, which is covered 
with paper or parchment, and is secured there during tlio move- 
ment of tho platen by movable fingers called gripper,?. The 
platen on advancing brings tho paper in contact with tho typo 
fonno ; after the printing it returns to its original position, 
when tho sheet is removed and another sheet adjusted ready for 
lioing printed. Tho treadle platen press is only adapted for 
work on paper of small size, up to half sheet demy, but within 
this limit it is greatly superior to the hand-press. If .sufficiently 
strong and well built, it gives a far more powerful impression, and 
it occupies about a sixth of tho space. Its groat merit, however, 
is its superior speed. Tlio hand-press, when worked by two men, 
one rolling tho types and one pulling the handle of tlie press, 
produces only about 250 impressions per hour. The treadle press 
is worked by a bojq who 1ms only to depress the treadle with his 
foot, and lay on and take off the sheets with his hands, and lie 
can work at tho rate of more than 1000 per hour. Tho treadle 
press is also superior to the liaml-press iii the uniformity of its 
result's, since tho automatic inking ensures a greater regularity in 
tho colour of tho impressions than with the old hand-inking process. 

Tho ordinary or “double” platen press was, in principle, very I 
similar to tho hand-press. It was about 13 feet long. The platen, p 
in tho centre, was massive, as the machine printed sheets as large p 
us double demy, and it liad a perpendicular motion, being guided 
in grooves and worked by a connecting rod fixed to a cross beam 
and crank, which acquired its motion from the main shaft. In other 
respects the machine differed from tho hand-press in having two 
typo beds or coffins and two inking tables arranged at tlio ends of 
tlie carriage, which travelled backwards and forwards, being worked 
by a drum underneath. The paper to be printed was laid to marks 
on the frisket, and this was lunged on the tympan, which in turn 
was fastened to tho end of tlio coffin by liiuges or joints. The frisket 
and tympan were opened by running up bars at suitable positions. 
After a newly printed sheet was removed, another was placed 011 
the frisket, which as the carriage moved ran down the bars and 
closed - on the sheet, which then received its impression. This 
arrangement was dangerous to tho boys who had to lay on tho 
sheets. 

Formerly it was thought that the very finest printing could not 
he done by a cylinder impressing a forme in tho progress of its re- 
eiprocating motion, for that was liable to slur or blur the im- 
pression. Hence platen presses were employed for the best work. 
Of recent years engineers nave brought the cylinder preBsto such 
perfection that there is not the slightest danger, under the super- 
intendence of a capable naan, of any slur, working quite as well 
as the platen press, the cylinder press is enormously quicker and 
more productive ; it requires less driving power ; and much better 
inking is obtained, which is all-important for flue woodcut print- 
ing. Accordingly, for even tho best illustrated book- work, the 
platen power-press is now almost entirely superseded hy the 
cylinder. 

Cylinder machines are of two kinds, — (1) presses in which the 
type is on a flat plane and (2) those in which tlie type, or more 
correctly the impressing surface, is cylindrical, The first are called 
cylinder presses, tho second— -a development of the first — the rotary 
web presses. 

The simplest kind of mechanical press is called the single- 

XXIII. — 89 
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Single- cylinder or one-sided macliine, which has been recently brought 
cylinder to the highest state of perfection by Mr Samuel Bremner. It is 
press. generally used for commercial and fine book -work on one side 
of the paper. There are different varieties of cylinder machines, 
distinguished by trade-marks or the names of their makers ; hut 
the general principles, apart from details, are practically identical. 
There is a strong cast-iron frame, with bearings to carry the cylinder, 
which runs across the machine transversely, nearly in the centre. 
The cylinder revolves by 
gearing connected with a 
main shaft, which also 
works the other moving 
parts . This shaft is turned 
by a wheel for hand 
or steam power. 

The table 
for 


upon the tympan and folding it down on the forme arc superseded 
by the presentation of tlie paper to the grippers ; and the taking-oil 
of the. sheet after raising the tympan is superseded by removing it 
when released by the grippers and laying it on the adjacent table, — 
both immeasurably easier operations and done much more rapidly. 
Indeed both laying-on and taking-off may he done automatically, 
as is explained below. The result is that, while two men are re- 
quired to print a sheet of hook-work on one side of the paper at 

the speed of 250 
an hour at the 
hand-press, ma- 
chines of this 
class worked by 
one operator 
print about 1200 
hour. Even 



Pig. 12.— Extra-colour Bremner macliine, with sheet-flyers, 
carrying the type is also provided with a flat inking board of wood 
or iron, used for distributing the ink. It travels backwards and 
forwards, that is, with a reciprocating motion. At one end of the 
machine is thafceding-ioard, on which the pile of paper to be printed 
is placed. The layer-on places each sheet against metal marks, con- 
sisting of rectangular pieces of steel or brass mounted on a bar under- 
neath, which rises and falls according as the sheet is being laid to 
and taken away from them. When placed against these marks, en- 
suring correct “lay,” the sheet is seized by grippers or light metal 
claws fixed on a bar inside tlie cylinder. These clutch, the sheet 
and cany it forward round the cylinder, winch in its revolution 
brings it forcibly in contact with the type forme moving forward 
underneath, when the impression is effected. Immediately after 
the grippers release their hold, and the sheets are removed singly 
by an attendant called a taker-off, or by a mechanical automatic 
arrangement called a flyer, and deposited on the taking-off board. 

At tlie end of the machine farthest from the laying-on board is 
fixed a trough, which contains the ink ; it is fitted with the duct 
roller of cast-iron, which revolves by means of a band or ratchet- 
wheel and pawl. A flat bar or knife with a thin edge is set up 
against the metal roller lengthways by adjusting screws, which 
regulate the passage of the ink, and permit a thin film to pass the 
knife. A cqiu position roller, called a vibTcitor, is fixed underneath, 
which takes off the ink that has already been deposited on the duct 
roller and leaves a ridge or strip of it on the inldng slab. As the 
carriage returns, this strip of ink is distributed on the inldng 
table by rollers placed diagonally across the machine. The diagonal 
position gives them a waving motion ; hence they are called wavers. 

The inking of the forme is done by another set of rollers called 
inkers, placed near the impression cylinder. The inking rollers 
receive their ink from what is distributed oil the table and. coat the 
type while it is passing underneath them. 

Advan- _ Thus the nine operations of the hand-press requisite to print one 
tages of impression arc greatly reduced. The bed carrying the type to and 
single- fro from the point of impression moves mechanically, superseding 
cylinder the running in and out of the carriage by the mmee and handle 
machine of the hand-press. The inking table, although independent, forms 
over part of the type table, and some of tlie rollers distribute and others 
hand- ink, this again being done mechanically and without a second 
presses, operator. The platen and the tympan, as well as the levers hv 
which the impression is given, are in effect combined in the 
cylinder, which rotates by • -- - 

during the motion " ” ’ 


rotates by gearing, the pressure being applied 
i of the tabic itself. The laying-on of tlie sheet 


the enormously in- 
creased productive- 
ness of the e.ylin- 
machine 
over that of 
the press. ISy 
tlie latter, tlm 
largest sheet prac- 
tically that could lie 
printed was double 
demy, 23 x 35 inches, the 
superficies of which is S.Ti 
square inches ; single-cylinder 
' machines arc now mado to print 
eighty shoot double crown, the 
superficies of which is 4800 square 
inches. These shoots being afterwards 
, cut up into double crown sheets, this pro- 

o«A« lveness °* ma °Wne to the press would be. per hour, about 
8000 to 250. 

. ^- s already mentioned, a self-acting feeding apparatus has been 
invented for supplying single sheets to cylinder machines. The 
pile ot paper is laid on a feeding board or table, between gauges, 

A pneumatic tube takes up one sheet at a timo ; it is then run 
down tapes to a point at which india-rubber lingers bring it to tlm 
side lay of the machine, and it is printed with perfect accuracy of 
register. Once started, tlie machine works automatically, and tlm 
services of both layer-on and taker-off aro dispensed with. 

. W ? “ a / 110 ' v describe that class of machines by which the paper lYrfect- 
is printed on both sides, or perfected, during one passage through big 
w , mac l lme ' T lle -A-Pplegath and Cowper or ordinary machine presses, 
lias two impression cylinders, having a continuous rotary motion 
towards each other. The frame is necessarily long, usually about 
15 feet, and the width of tlie machine about 6 feet, these dimensions 
depending upon the size of the sheet to be printed. Tlio table or 
carnage is double, containing two beds for tlie two formes of type, 
X 0 . 1 ™! 11 ’?®® two sides of the paper, and two distributing tables 
lor ttle mk. At each end is a complete roller apparatus, consisting 
ot duct, duct roller, vibrator, and wavers. Close to the large 
cylinders on each side aro the inking rollers. The table has a 
reciprocating motion, as in a single-cylinder machine. The (Hs- 
tmetrve feature is the ingenious manner in which the shoots are 
printed first on one side and then on the other. This is effected 
by carrying them over cylinders and drums by moans of tapes. 

Ilie Pile ?f sheets stands on a high table placed at one end. 
ilie sheet is fed into tlm apparatus and led round an entry drum ,* 
tlience it is earned round the large riglit-lmnd impressing cylinder, 
and underneath this, on the table, which is moving at the same 
speed, as tlie cylinder, is tlie inner forme properly inked. Tlm 
paper thus receives an impression on ono side. It is next led up 
to the nght-liaud drum, which it passes over, tlm printed side ,‘f 
the sheet being then downwards. Continuing, it is brought, under 
the second or left-hand drum and on to the left-hand impression 
cylinder, which it passes with the printed side still downwards, or 
next to the cylinder, exposing the other side to tlm type of tin* 
outer forme on the table underneath. Tlm drums have thus re- 
versed the position of the paper : the side which was outside when 
passing the first forme is inside when passing the second forme, 
which aucordiugly prints the sheet on the opposite or blank side. 

The sheet is finally run mut by the tapes and delivered in tlm space 
between the large cylinders, sewed by a takiug-off boy, and deposited 
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'U a or taking-off board. Tins press is known as the drop- 
mr perfect, in# machine, owing to a peculiarity of the arrangement 
i} winch the paper is conveyed into the tapes. In front of the 
ooumg tablo is a rod or bar of steel, along which are fitted several 
natal disks or bosses about half an inch thicker than the bar itself, 
he.so can ho shifted, by means of small screws, to any position I 
along the rod to. suit the size of the sheet to ho printed, 
lo this bar is fixed a short arm, with a pulley at 
end, which works round a wheel attached 
dip. Every time the 
pulley drops into the dip, the bar de- 
scends upon the paper, which is laid 
to marks at the front ; and the 
x, possessing a rotary mo- 
tion from the tapes, runs 
the sheet between a roller 



and a small drum on to the inner forme cylinder, as already stated. 
Other kinds of machines are distinguished as the web, having a 
web or a series of broad tapes which lie on the laying-on board and 
are fastened to a small drum underneath it. The drum has a series 
of small cogs, and when it is forced forward it moves the web or 
tapes in the same direction. The sheet, having been laid to a 
back mark on the tapes, is propelled between 
two revolving rollers and thus taken into tl 
achine. 

There are several distinct types of per 
fecting presses in use, but we can only 
notice one or two. In the Angl 
Trench machine, which was i 
vented in England but im 
proved in Trance, grippers 
used instead, of tapes and 
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Em. ID. — Marlntml combined perfecting and duplex single-cylinder machine. 


llitt intermediate drums for convoying the shoot from one cylinder 
to tins other, The cylinders are on a level, but alternately rise and 
full, allowing the shoot to clear tlio forme. Quito recently a single- 
cylinder perfecting press has boon invented. The cylinder is double 
the usual size and has two printing surfaces and a double sot of 
grippers. Two shoots are printed at each revolution, the first being 
the white paper and the second the partly printed sheet which has 
immediately preceded it. The shoot is fed in as to an ordinary singlo 
side press, printed on ouo side, taken off, reversed, again pipped, I 
and perfected, when it is automatically delivered on the table. ) 

It has been mentioned that . 

‘250 shoots or a token per hour, / \ — ^ 

printed on one side only, ro- f «. 

present the work of two men at l l703^\ZrTSl~N 

the hand-press. Two youths I (y / vCTTy 

at a perfecting machine will Y\ . 

complete from 1200 to \ 

2000 copies per hour, (fjl I | rr^ffHv^ 

equal to 4000 im- TV J — 11 I LsVJI 

pretwiuns on — ] 




one side only, — an increase of about sixteonfold. This, however, 
does not represent the wholo of the superiority of those machines. 
Sheets muon lurger than double crown (20 x 80 inches) can hardly 
bo. worked at a press ; the machine perfects a sheet nearly double 
this size— -50 x 40 or four royal, so that the proportionate product 
of the machine to the press is about as 32 to 1, 

Perfecting machines are not so much used for book-work as 
formerly. The single-cylinder machine has been brought to such 
perfection, and is so superior in its inking arrangements, that 
printers prefer it. In America nearly alL machines are one-sided. 
For nowspapors of limited circulation, however, the perfecting 
machine is well adapted. Complete copies of a journal aro produced 
as soon as the machine is started ; extra / — 

copies can bo worked off while news- / n 1 
agents are waiting ; and a number of % 

sheets need not bo printed off on y 
one side to bo completed when / 
a sudden demand arises. / 

Fig. 1 3 shows a now form jr S& A 

of French perfecting ■foi-Yps /Y\ N!o» 
machine for printing -’Yjr*CP Ys \ m 
book - work, the Yy Vt| 

Mavinoni com- S/v^Y^''' Ys J: 


Fio. 14. — Walter machine. 


binod perfecting and duplex sing! a -cylinder machine. The improve- 
ment in this machine over the perfecting two -cylinder machine de- 
scribed above consists in the alteration of some mechanical parts, so 
that the same machine can ho used for printing sheets either on 
both sides or on one side only. It therefore serves the purpose of 
two single -cylinder machines or of one perfecting machine, the 
change from one to the other being very simple, 
itary The rotary press differs essentially from the cylinder machine. 
js«. In the former the printing surface and the impressing surface both 
rotate continuously, and the paper, — not cut up into single sheets, 
hut carried between the two cylinders in a roll or web, like a ribbon, 


— receives successively an impression on each side, after which it is 
cut up into sheets of the proper size and folded as it ia run out, the 
sheets being deposited on a table ready for removal. 

As representative of this class of machines wo may take the Walter 
Walter press, whoso mechanical arrangement is shown in fig. press. 
14. The paper to be printed from, a continuous web about 8000 
yards in length, ia wound on a small roller at P. It is passed over 
a tension roller, and then over the damping cylinders W, W, 
and thoroughly wetted on both sides. The damping cylinders arc 
hollow, and contain sponges from which the water is distributed by 
centrifugal force, the outside of the cylinder being covered with 
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blankets Tlie paper next passes on to the punting cylmdeis 
T, T', on v hicli the punting suiface — not composed of movable 
types but of stereo plates— is fixed, and to the unpiession cylinders 
J, 1‘ The punting cylmdeis contain each the plate m cuiviliueai 
shape, constituting the foune for one side of the paper The web 
is led between the printing and the impression cylmdeis, as shown 
by the dotted line Aftei being printed on one side by T, it 
travels round I and leceives an unpiession on the other side fiom 
T, thus being “peifected ” It then passes on to the cutting 
cylmdeis if, if, one of which has a senated knife, which enteis 
the paper, and on the application of tension divides the web, 
causing the peculiar saw-like edge seen m copies of journals punted 
on rotaiy machines The paper is next earned in ovei tapes to the 
point wheie the complete severance takes place. Soon aftei they 
encounter a pendulous frame, which delivers them m two piles 
on to the tables x, x, whence they are lemoved Theie is an ink 
supply trough a, which is connected with the distiibutmg lolleis 
by a revolving metal idler b The distiibutmg idlers of metal 
are marked /, q, h, i, and tbe lolleis which ink the forme, made of 
the oidmaiy composition, aie marked h, h 
The aveiage late of speed of the Walter pi ess is 12,000 pel hour, 
the sheets being printed on both sides In this appaiatus eveiy- 
thmg is automatic there is self-feeding and self-deliveiy, the web 
of paper at one end being tiansformed into piopeily punted single 
sheets at tbe othei. Tlie machine lequnes only one man to supei- 
mtend its general woikmg, including the leplacing of the web 
when panted and the removal of the successive piles of sheets 
In respect of speed, if the peifectmg machine is to the hand-press 
as 32 to 1, the lotary will be to the hand-press as 95 to 1. The 
Walter pi ess, lequnmg a space of only about 14 feet by 5, is not 
inoie remarkable foi its speed and economy than for its simplicity 
of constiuction and its compactness. And the same remaik applies 
to seveial othei machines, such as the Yictoiy, the Hoe, and the 
Prestoman, which have since come into use Their geneial appeal - 
anee is that of a collection of small cylmdeis or lollers, thiougli 
which the papei seems to fly at l ail way speed, issuing forth in two 
descending toirents of sheets accurately cut into lengths Without 
such machineiy the prodigious issues of some of the morning 
ournals would not be possible One daily papei averages a cucu- 
ation of moie than a quartei of a million This enoimous numbei 
of sheets aie printed m about fom hours, owing to the type matter 
being stei eotyped and placed on seveial piesses 
Printing Pi rating fi om webs of papei instead of single sheets will pi obably 

from be adopted in the futuie loi all newspapeis and even books of laige 
webs of circulation Hand-feeding is limited by the ability of the opeiatoi 
paper, to lay the sheets on the feeding-board with the necessaiy accmacy 
One chief obstacle to the moie geneial adoption of lotaiy puntmg 
is the expense of steieotypmg the type formes Although a 
machine has been constructed m which movable types can be 
placed round the penpheiy of an impressing cylinder, it cannot 
compete with the Waltei and othei presses using stereo plates The 
pioblem of pi lilting directly fiom flat foimes of oidmary types, as 
well as from stereotypes, with paper supplied in the loll, is one 
that may be commended to engineers The saving m steieotypmg 
m many cases would be very consumable , but, even wheie this is 
not an object, the readiness and case with wlncli the type could 
be manipulated would ensure for such an apparatus admission into 
offices wheie the large rotaries of the present day aie inadmissible 
It would also enable illustrated journals to be punted fiom the 
web, The pictures introduced into somo of our daily journals aie 
veiy rude when compared with those m periodicals printed on flat- 
bed machines Tins is owing partly to the distoitiou that arises 
when the cast fiom a flat block is accommodated to a cmvod sur- 
face, partly to the fact that stereotyping does not give the fine and 
delicate reproduction that electrotyping supplies, and partly to tho 
impeifect mkmg poweis of tho machines. Quito recently a plan 
lias been patented whereby curved electrotypes of picttues can 
be fastened to blank or depiessed portions of an ordinary cmvod 
steieo plate ; but tho method is not always practicable. Witli a 
flat-bed machine tho foimo to be punted from might be of a com- 
posite kind,— pai fly movable types, pax fly stereotype, and partly 
electrotype One difficulty of consti uctiug a web printing machine 
with a flat bed is that of turning tho sheet so that it may bo punted 
almost simultaneously on both sides. It would have to bo reversed 
by tlie continued lotaiy movement of the cylinder Tins, however, 
is quite witlnn the limits of practicability, and expeumonts aro 
now being made to devise a machine with tins feature 
Eoller For about three centuries after the invention of printing tho 
composi- formes wate inked by leather balls. When machine prossos wore 
tion, introduced, their eailiest inventor tried to use cylinders covoiod 
with leather , but the plan was most unsatisfactory, until a subse- 
quent inventor adopted a composition of glue and treacle, which 
was cast into cylinders having an inner * ‘ stock ” of motal or wood. 
For about half a century this composition was used exclusively for 
both hand and machine presses. Since then glycerin has been in- 
troduced for roller making. Hansard’s recipe, m use when the 
8th edition of the present work was issued, was— glue 4 parts, 
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tieacle 12 paits, Pans white 1 pait But a much bettor composi- 
tion is now formed of glue 10 paits, sugar 10 paits, and glyeeim 
12 paits. The glycerin has the piopeity of always keeping tlie 
i oiler moist and soft, while the tendency of glue and tioaele is to 
diy and liaiden A glycenn loller lasts much longei than ono ol“ 
glue and tieacle. 

Punting ink has pecuhai qualities It is l equu ed to change from Qualities 
the soft adhesive state m winch it is applied to tlie type to that of of punt- 
a peifectly haid and diy substance aitei being tiansicncd to tho mg ink 
paper This change of condition must be under conti ol, and when 
an is excluded the ink should keep m good order any length of 
time Dunng its application to the type its solidification should 
bo as slow as possible, and unaccompanied by the emission of any 
unpleasant oi deleterious odoui. It ought not to affect the lolleis, 
and, having been applied to the paper, its action should be confined 
to a veiy slight penetration, just sufficient to prevent its detach- 
ment without lnjunng the suiface of the papei It must diy into 
a haid, modoious, and unalterable solid The ingredients of ink 
aie buint linseed oi othei oil, lesm, and occasionally soap, with 
various colouung matteis , that foi black ink is usually lamp black, 
but cbaicoal and othei cheaper matenals aie occasionally mtioduced. 

Ink is lemoved from types and blocks by doteigonls, such as potash 
and peail asli , benzine is also well adapted foi tlie pui pose. 

Colour Pi intinff. 

The apparatus previously descubed is intended for inonoclnoiiio Punting 
printing, whatever be the shade of tho mk When two colour s oi in two 
moie have to be printed in one composition, there must be a eoloms 
separate type foime or separate engraving, and a sopamto punting, 
foi each Many attempts have been made to punt Severn colouis 
simultaneously by dividing tho Uougli oi manipulating tlie rollout. 

All these have been moie or less unsuccessful, with tho exception ol a 
press invented by Mr W. Oomsbee, which punts from type formes 
m two colours. In construction it is somewhat similai to the 
oidmaiy single-cylinder machine, but is provided with two sets of 
mkmg appaiatus, including ductoi, waveis, and inkers, each ol 
which acts totally independent of tho rest The cylinder is placed 
in the conti e ot the machine and makes tw r o continuous revolutions, 
giving an unpiession foi each coloui. Tlioie aio two typo formes, 
each containing only the lines to bo woikod in ono of the colours. 

Those aro m two beds adjoining one anothci, and, tho rucmufomieo 
of the cylmdei being equal to the length of ono bed, ono colour is 
punted by tlie flist revolution and tho other by the second Tho 
sheet is thus printed twice without being leleased fiom tho gupjiers, 
wlieieby perfect rcgistci is ensmed The spued is alow, averaging 
300 to 400 complete impressions per liom. 

Tlie method by which tho beautiful coloured supplements issued ( liromo- 
occasionally with illustrated newspapers are piintuu may 1 >c slightly typo- 
referred to A copy of tho artist’s painting is fust ol all made, on graph y. 
a scale regulated by tho size of tho lepioduction. Tins being sup- 
plied to tlio engravei*, an outline or key block is inado and proofs 
tilled It is now necessary to determine tho tones of colour to 
o used,— a piocess demanding great experience The key block 
will, if punted first, affoul a guide for tho registration ol Urn subse- 
quent printings , sometimes, howovei, that is reserved for a later 
stage Tho colours on which tho subsequent printings aro done 
must bo of a transparent nature Tho blocks aro sometimes pro- 
duced by tho typographic etching process, which gives a softness, 
delicacy, and vanety unattainable by the graver Tho blending 
of the colours is tho most delicate task tlio printer has to under- 
take A laige picture is often printed in ten oi more workings, 
somo of them in thoir turn intensifying and bringing previous 
coloui woi kings into stiongor lelief, others giving slmpo and form 
to tho pictiuo Almost to tho end of tho process, however, tlio 
pictuio will want vitality; its outlines will bo haul and bare, or 
vague and undefined, accoidmg to tho sequence of tlio colours. 

Another woilang may give gicy tones where wanted, and may 
increase tho depth and transparency of various parts. A deep 
flesh working may have a marked oilect on tho development , and, 
neai the close of tlie sones, if tho entiie colouring is found to ho 
too warm, it may bo corrected by over-printing very neatly tlio 
whole subject Obromo-lypography has undoubtedly made great 
strides during tlio past twenty yeais, its be.st lesulta being shown 
m tho coloured pimts for illustrated journals. For tin* pi eduction 
of pictures for commercial and artistic purposes chromo-lithography ( 'hromo- 
is generally resorted to on account of it s rel at n o economy. In liUio- 
litliogiaphy foi typographic purposes tho lino has to bo cut and tlio gruphy. 
space on both sides removed so as to leave tins lino alone to bo 
charged with the ink, or tlio white space has to bo etched away with 
an acid. The punting of isolated points too is easily effected from 
a stone, whereas most minute labour is necessary to engrave them 
Typographic etching has hoie, however, boon of groat assistance). 

The diflercncos of printing surface caused by the colours aro met 
and overcome by the lithographic stone with great facility, oven 
when tho spaces are largest ana most uneven ; it is quite tho con- 
ti ary in iegard to typography, wherein the work has to he charged 
with mk to a greater extent according to its size, and the quantity 
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of ink loquisile vauos with tlic fineness of the stiokos and of then 
(lislanoo .quit Owing to this wo see m most letter -pi css poly- 
clnoniatic punts a deficiency ot tianspaiency, oflialf-tiuts, of depth 
ot pound, and of general harmony Even if it weio possible to 
make clu omo- typography as easy as cluomo-litliogiaphy, tlioie 
would still he the obstacle of its very much gieator cost, owing to 
the expense of the engraving and of the easts fiom tho key block. 
In chromo-lithography tho designoi can lepeat tho designs foi the 
dllloi ent stones by a pi oeuss that costs almost nothing Also m tlio 
pioeesa of multiplying tho blocks tho deviation in tlioiegistei of 
llie successive eolouis is practically unavoidable. In liLliogiapliy 
tho siuf.u'o to bo printed is neaily level , lienee tho sheet is not 
shifted and twisted oi stiotehed m places, as it is m typogiapliy, 
owing to tho alternate closeness and absence of contact between the 
sheets and tho laisod and deni eased surface of the block. hVliatevei 
success tho letter-press method has attained of late is owmg to tho 
invention of elootrotyping and process blocks, and to the impiovo- 
ment of machinery Fin to punt these pictures cnounous strength 
ami ligulity, and the most perfect airangemeutsfoi securing registei, 
are absolutely essential 

Itccmt Changes. 

Progress Wo will now give a ctusory glanco at tho changes that have 
m pi ml* been effected during tho last twoiity-Iivo yoais m the pioeessos and 
mg. tho products of the art of printing. That tlioso liavo boon of a 
most drastic kind may bo gathoied fiom a compaiisou of tho 
appliances figment and described in tho 8th or tlio previous edi- 
tions oi’ tho Jincgt'lojmiia Jinlannwa with those refoirod to above. 
Tho hand- press has boon almost completely supeisoded by the 
nuiohmo press Cylindrical impression has displaced platen mipios- 
Hion, anil tho finest hook-work aud woodcut woilc aro done on a 
cylinder press. I n book-woi k, indeed, othei Bigmfieant changes have 
taken place Whereas formerly it was deemed essential that tho 
paper should bo damped before printing, m order to got a delicate 
and perfect impression, some of tho finest books and periodicals aio 
now printed on iliy paper, highly calendered, oven tho illnstintod 
journals and some of the evening papins being so woiketl. Then, 
it was thought necessary for the safely of the typo to mtoiposo a 
thick soft blanket between it and the piossmg surfaco, whether 
cylinder or platen ; now, it is found equally safe, and far moio 
conducive to a good impression, to make tho packing as thin and 
hard as possible. Thou, lino woodcuts wore “brought up” by tho 
use of many "overlays " and “ underlays " to correct inequalities in 
tho surface of tho blocks nrnl emphasize somo of tho parts ; now, 
all hough tho art of “making ready” has boon brought to groat 
perfection, the fewer and thinner tho overlays employed the bettor. 
And it may not bo irrelevant to point out that tho printing of wood- 
en is 1ms improved m tho samo uogroo as the engraving of them 
Improve- Perhaps, uowovor, tho most romarkablo change is that mado m 
incuts in newspaper printing. The liighost achievement mentioned m tho 
nows* article “ Printing" in tho 8th edition of this work was the six- 
paper cylinder llao machine. Tho makers of that apparatus subsequently 
printing; eoulrivod machmos of eight and ton cylinders. But they have now 
been wholly suporsodod by tho rotaiy prossos on tho Walter principle 
The hand fooding-m of single shoots is ontiioly dono away with, and 
all nowspapois of considerable circulation are printed from long reels 
of paper, uncut, as originally mado at tho papor-null. Tlio maxi- 
mum number of copies which a machine of this class would print 
with ten feeding attendants and four taking away attomhuils would 
ho 8000 an hour. For folding tho 8000 printed copies fivo folding 
niaehinoH and at least two attendants would be required to koop 
pace with tho printing machines. Thus nineteen men wore required 
in print and told 8000 copies per hour with tho boat machines as 
lute as 1870, With a rotary macluno doing tho samo or a larger 
quantity of work only two men are required. Tho cost for punt- 
ing amt folding 1000 copies by the Hoe macluno was estimated at 
Is. 4d. , while with tho rotary it is only about 2d. Hence the saving 
of wages to a newspaper issuing 200,000 copios a day on 313 working 
days would bo nearly £8700 in a year. This, in connexion with im- 
provements in papor, or rather the discovery of cheaper materials, 
bringing tho price of “ nows ” down to about 2d. per tt>— one quartor 
of its price a very few years ago — accounts for much of tho enter- 
prise of modom journalism, For somo time aftei tlio abolition of 
the paper duty there was a loss on tlio circulation of a large-sized 
penny journal ; now there is a considerable gam. Lately lotary 
presses for small jobbing work have been constructed; and before 
long tho rotary principles will probably he rendered available for 
illustrated periodicals and fine book -work, printod from webs or 
In type- reels of papor instead of singlo shoets. Groat improvements have 
founding, also been mado in typo-founding, and the Homan and Italic founts 
now used by English printers are equal to those of any country 
in the world. It is sometimes said that English Editions de htxs 
are not equal to those of the French, and that this is owing 
to the inferiority of the founders. This is, however, not quite 
true : some of the best Froncli books are printed from English 
typos or from typos cut in the English manner. It is also the 
fashion to compare modem printed books with those of tho Elzovirs 
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and Baskeiville Yet as a mattei of fact then best faces have been 
xepiodueed with peifect success by modern foumleis Fiom a 
mechanical point of view the impiession given by the best machine 
piesses to-day is undoubtedly supeiioi to that ot the hand-presses 
of the 17th and 18th centunes It modem books suffei m any lespect 
on companson with those of foimei times, which aie so highly 
piued by bibliophiles, it is owing to then want of geneial aitistic 
cnsetiible, and not to any deficiency m mechanical execution The 
aitistic taste of English pmiteis has, howevei, been gieatly raised 
diumg tlie last few yeais, aud a veiy mteiestmg movement is going 
on which must pioduce important lesults m the future In 1880 
Mi Andiew W Tuei of London organized tlie Pnnteis’ Specimen Punters’ 
Exchango, a scheme intended to piomote tho technical education Speci- 
of the working prmtci Each contnbutor to the exchange furnishes men Ex- 
pei radically a ceitain fixed numbei of typographical specimens, all change, 
aliko, which are collated into sets, and again distnbuled to the 
members, eacli of whom gets a volume, consisting of one copy of 
tho work of each of lus fellow-contubutois. By this plan they 
become acquainted with tho piogieas made by then brethren, and 
good taste and good work aie fostered and mutually encouiaged. 

The eighth quaito volume, issued in 1887, contains noaily 400 fine 
specimens ot typogiapliy by as many different hands. It forms 
also tlio best cuteiion of the diameter of the jobbing work done at 
the present day, not only m England hut abioad, foi tlie scheme 
is of an international characioi. Tho lesults of tho revival m Artistic 
artistic printing diuing tho last decade aio especially noticeable m printing, 
jobbing woik. Much of this impiovenicnt is duo to the supeuor 
nmtoiial with which tho pnntei is furnished, and especially to tho 
gioat vaucty of ornamental types winch have been mlioduced 
The specimen books of tho pnueipal typo -founders aio splendid 
volumes, containing several thousand different faces. The best 
work ol German punters is noteworthy for its studied neatness and 
attractiveness, Uslolul aud liaimonious arrangement of coloui and 
tint, a characteristic and conscientious attention to details of finish, 
exact logistor, and beauty of impression American woik excels 
m oiigmalvty of design, bulliancy of coloui, and period finish 
English printers aio closely following tho best points of oacli ot 
tlioso schools of typography Thoio is a distinct loaning at present 
to tlio Gorman stylo, but with littlo slavish imitation Tlio dis- 
tinctness of English typography is maintained, while the boautiful 
Gonnan combination boutons, produced with such piofusion oflato, 
aio judiciously utilized, often in coiyunction with American type 
In the arrangement of eolouis English pnnteis prefer tho quiet 
harmonious tints of tlio Germans to the hold sinking contrasts of 
tho Ameucans. 

Tho vest o\ tout of tlio opeiations of tho punting fraternity Division 
at tho present day is in icmaihablo contrast to those of tho 1 Bill of 
oentuiy, when tho making of books was an ait like tho sculpliuo Inborn, 
of statues or tho designing of buildings. How, printing is a manu- 
facture m which largo capital and the gieatest division of laboui aro 
essential. Tho old printers weio almost entirely independent of 
oilier craftsmen From the casting of the typo to tho mixing of 
tho mk they did noaily everything for themselves. Giadually the 
different dopaitments of the ait weio constituted separate and re- 
cognized trades. Tho type-founder was piobably tho first to secede 
fiom tho concern , thou prmtois delegated to others the making 
of prossos , afterwards tlio ink and the rollers found sepaiate and 
distinct manufacturers ; aud there arose a class of poisons who, 
though belonging to other trades, made printing appliances a 
specialty, such as printois’ smiths, printers* joiners, and pnnteis’ 
engineers. Subdivision again has taken place m regard to tho 
operations which chiefly appertain to printing. Tho same man 
was formerly able to set up and print off tho typos, to fold tlio 
shoots perhaps, and even to make them up into books. The opera- 
tive pnntor has now become oitlier a pressman or a compositor. 

If ho is of tho fust denomination, lie may be classed according as 
ho woiks at pioss or machine If he is a machinist, he may super- 
intend or be a “ minder, ” or ho may ho a layer-on or a taker-oil of 
tho sheets. If ho is a minder, he may understand only bookmaehmes 
or only news machines , he may know all about platens and little 
about cylinders ; or of cylinders he may know only one kind En- 
tirely novel machines cioate a new class of artisans. There are men 
peifoctly competent to manage a Waltei pi ess who are ignorant how 
to work two-colour oi fine book. -work machines. In the compositor’s 
department division of labour is carried out to a still minuter degree. 

An old-fashioned printer would sot up indifferently a placard, a 
title-page, or a book. At the present day we have jobbing hands, 
hook hands, and nows hands, tho word "hand” suggesting tho 
factory-like nature of the business There aro jobbing hands who 
confine themselves to posters, and know little about general work 
even in this department. Book hands comprise those who sot up 
the titles and those who set up the body of tho work. Of these 
latter again, while one man composes, another, the “maker up,” 
arranges the pages Even the art of fitting up the furniture or 
“dressing the chase” is given to the “quom- drawer overseer” 

Hews hands include advertisement hands and general hands. Somo 
men work by day, otliovs altogether by night ; some do general 
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book-work composition , otheis set up head-lines , otheis make up 
tlie galleys , otheis “prove” them. 

Old Style M intmg 

©Idstyle "Within the last few yeais theie has been an interesting levival 
-printing of the old style of hook punting It owes its origin to Mi Wh.it- 
tmgham of the Chiswick Pi ess, who in 1843 was desnous of punting 
m appropaate type a woik of fiction the diction of which was 
supposed, to be that of the reign of Charles II As the oiigmal 
“ old face ” matrices of the first Caslon had been preserved, a fount 
was cast from them, and on getting a pi oof with good ink, on good 
paper, from a modem pi ess the impression was found to he fai 
supenoi to specimens punted fiom the oiigmal fount Since then 
tlie demand foi old-faced characteis has steadily increased, and all 
foundeis now supply imitations of the old types Comparing the 
old face and the modem cliaiacters, the lattei aie moie i egulai m 
size, lining, setting, and colour, — using these woids m the technical 
sense of the foundei , they have finei stiokes and senfs, and produce 
m the page a more 1 egulai and sparkling geneial effect At the 
same time it may be conceded that legibility has been to a ceitam 
extent sacrificed to beauty and geneial effect. About 1882 an 
eminent French pnntei made a numbei of expenments to asceitam 
what it is that constitutes legibility m type, and found that people 
read with less fatigue according as the letteis — (a) are rounder, ( b ) 
are moie equal m thickness, (c) have shorter upstrokes, (d) aie 
dissimilar to each otliei, and (c) are well proportioned to then own 
body Drawings of letters fiom old books weie visible and legible 
at a distance at which modem letteis could not be distinguished 
The levival has also brought about the re-introdnetion of antique 
head-pieces ami tail-pieces, vignettes, and initial letteis, winch 
have been reproduced fiom old books by photography and typo- 
etchmg For this land of punting white paper has given place to 
toned, of a stiaw tint, which is often moie agieeable to the eyes 
than the excessively bleached papei which was hitlieito tlie fashion 
Also hand made instead of maclune-made paper has to alaige extent 
eome into vogue Its characteristic is the “ deckle edge ”, winch 
distinguishes it from the clean-cut edge of machine papei s, and 
is highly puzed by some bibliophiles When extieme verisimili- 
tude is required, this kind of printing is done on the blank leaves 
of leal old books, some of which have been ruthlessly destroyed for 
this modem ciaze On the whole, liowevei, the revival of old style 
printing lias been beneficial it lias encouraged printers to study 
the moie artistic attubutes of the pioductions of the gieat pnnteis 
of the past, and has educated the public taste by presenting them 
with examples of the best kind of book-making 

Pi mting Establishment 

Depart- A laige book-pi lilting establishment contains many distinct de- 
ments of partments, some of which have not been previously lefeirod to and 
a. print- may liei o be summai lly mentioned The i ending department, some- 
ingestab- times called the closet, consists of a numbei of small apartments, 
lishment. each furnished with a desk, a couple ot stools, and a shelf foi 
books of leference, and having for its occupants the leadei and Ins 
reading-boy Them is also the warehouse, wheie all the printed 
and unpunted sheets (or “white paper” as it is called, whatever 
its colour) are stoied Adjacent to tins aie folding, cutting, hot 
and cokl pressing, diying, and other branches, each employing 
separate classes of aitisans Anothei depaitment is the machine- 
100 m, wheie, arranged in long rows with an avenue between, aie 
the vanous punting machines The men iu this pait of the estab- 
lishment weai cotton vestments, coveting all their otliei append, 
and caps, invaiiably made of paper, something lilco cleucal birettas 
The machine ovoiseer has his box and keeps an account of tho 
produce of each machine "Under him aie the persons whose business 
it is to cut out overlays for the cut or illustrated formes Theso 
men are m their way artists, for to them is attributable much of tho 
beauty and peifeetion of working of each block that goes thiough 
their hands They havo by them three or four prints or “pulls” 
of the block, and their tools consist of scissois, paste, a shaip kmfo 
or two, and perhaps a lazor-liko blade set in a wooden handle 
Their work is to deepen the shadows, raise tho lights, lower tho 
edges, and perform a hundred other offices for a block. Standing 
sentiy ovei each machine is the machine minder ; under lum are 
the takeis-off and layers-on The engine loom and boiler-house are 
close by, and higliei up may be the liand-press-voom, —provided 
these appliances are used. Here are the pressmen and then appro n- 
tices There is the storekeeper’s depaitment, fitted up with shelves, 
drawers, the orderly stoiage of type and materials, 
the plate-safe oi plate-room is tho repository of tho stereo and oloctio 
plates, each plate being kept wiapped up in paper, with a distinctive 
index number maikecl thereon There aio also rooms for casting 
i oilers, steieotyping rooms, drying rooms for paper, hydraulic press- 
ing rooms, sinks foi washing fonnes, and lifts for conyeying them 


fiom one depaitment to another There will possibly be several 
compo&mg-iooms, such as the ’slab, vlieie all the men are paid on 
established weekly wages, the piece room, wheie they aie paid by 
lesults, and the appi entices’ loom Theie may ho looms wlieio 
particular jobs aie done, especially if weekly peuodicals aie turned 
out, and the names of these designate the looms At tlie end of 
each room is the oveiseei It is also a common piactice foi a Composi- 
number of men to foim themselves into a kind of business paitnei- tois’ 
ship called a companionship or 'ship All the transactions of tho juilnei- 
cornpo&itor may be with lus own dicker , — tlie woik man who is ships, 
selected to keep the accounts of tlie paitnei&lnp From him tho 
compositor leeeives his poition of copy and the necessaiy dn no- 
tions, and to him. he gives the mattei when it is composed At 
the end of the week he “ unites Ins bill,” delivers it to the clicker, 
and fiom the latter receives at pay time the wages he has earned. 

The clickei gets the mattei pioved oi “pulled” by the procd- 
pullei, who usually does nothing else but pull pi oofs He will 
then send the pioofwith the copy to the overseei, and the o\ ersoci 
sends it to the leading depaitment to be collected The piooi, 
when conected, is letuined thiough the oveiseei (who ic tains tho 
copy) to the clicker, and lie gives it to the compo&itoi who set it 
up. When the type is conected a revise is pulled, winch goes 
thiough the same hands to the oveiseei again , and then it is de- 
spatched to the authoi, editoi, or publisher In a woll-ordtucil 
coniposmg-ioom strict silence is enjoined upon the workmen 
Among the industrial pmsuits there is none more monotonous ami 
moie exacting, none deinaudmg more patienco, sustained mdustiy, 
and powei of enduiance than the compositor’s ait In a largo 
uewspapei office the quantity of types picked up in a few horns is 
maivellous Ho bettei lllustiation of this could be given than tho 
fact that seveial recent issues of tho Times havo consisted of thief 1 
sheets oi twenty -four pages, each page compiismg six columns 
In one of these issues 84§ of the 144 columns wcie filled with ad- 
vertisements, 2559 m numbei, set in extremely small type , the 
lemammg 59 £ columns contained articles, reviews, letters, lepoifs, 
and paragraphs The total length of the column aggregate was 
264 feet (62 moie than the height of the Loudon Monument) II 
the mattei couipused in the papei, instead of being broken up into 
columns, had been set m one continuous lino it would have i cached 
one mile 950 yards The numbei of separate typos used m punting 
this issue was calculated at over two millions, and tlio quantity of 
punted mattei was leckoned to be equivalent to that contained in 
two octavo volumes of 480 pages each The literary and mechanical 
staff of a fiist-iate London daily now spaper, excluding casual io- 
porteis and unattached wutei son vanous subjects, aggregates about 
300 persons. 


Bibliography - On tlie piactice of tlio art anti its auxiliary processes, sec Houlh- 
ward, Dictionary of Typography (3d cd , London, 1875, 8vo , with tin 1 Lit, mi g 
Almanack by William Blades), and Piactical Minting • a Handbook of the Ail 
of Typography (3d ed , London, 1887, 2 vols , 8vo) This lend m tlio fullest win k 
on tlio subject in the English language, emlnncing composition, pirns woik, 
stereotyping, and eloctiotypnig, and tho warehouse department of a piloting 
oltlce Gould’s I etterpnm Printer (2d eel , Middleslioumgh, 188Q, 12mtt) lum a 
short introduction by Soulliwaid, giving a sketch of tho mlgin and progress of 
t ne different typogiapbical processes and appliances from tlio beginning, Heo 
aisoP J 1? Wilson, Typographic Printing Machinesaiul Maclrfni Printing (l id 
ed , London 1883, , 8vo) , List of Technical Tcims relating to Pi Intmg Maihtnery 
(London, 1882, 8vo) , Nolilo, Machine Printing (London, 1888, five) anil Pi ini ndes 
mill Mortice of Colour Pi intmg (London, 1881, 8vo), and Wilson, Stereotyping 
and Elcdi otypmg (London, 1880, 8vo) This last contains a liistmy of Btm re- 
typing and electi otypmg by Southward Tho best works in French are - 
Leic'vie, Guide Pi atique dn Compositeur ct dtl'Imprimeur (Bails, 1855-72, 8vo, two 
pai ts , includes machine woi k, stereotyping, and eloctrotyping) , Clnyr, Mg nud 
l Appi enti Compositeur (3d ed ,12ma, Baris, 1888) ; anti Monet, I.es Mad tines 
ct Appaieils 1 i/jiagrayilnqucs, sum des Piocidis d' Impression (Paris, 1870, 8vo). 
Tho best German woik, and one wdiieli fiom its cornplotcmt'HS supersedes all 
rli 1 ? 1 ?' Wftldow s Illusti icrte Encyllapadie der gmphlsclicn K unsir. (Loipsir, 
1881, lai 8vo), containing 2708 articles and 581 illustrations, with a list of Ger- 
man hooks on typography, &c 

1‘enodicals —No Untie or mteicst m the world has, perhaps, so many repre- 
sentatives m tlio piess as piintmg The journals which lectntl its progress 
and describe its products aie umivalled in their excellent mechanical allrl- 
uuies, sonic equalling the highest class of book-work printing and using paper 
of tho most luxurious dcscnptiou Their Menu y eliniaoter is usually worthy of 
then mechanical excellence, and they comprise an immense collection of facts 
and speculations on the subjects mvohcd. They also attiact a class of wrileis 
who in tunc become specialists and do the most valuable woik in liisituicnl 
investigation T ie Pnnteis' Register (monthly), begun in 180!!, tlm oltlcsi of 
the Lnglish printing trade journals, contains seveial valuable ctminlmllons 
by Mt William Blades, the hiogiaplier of Caxton, such as “Numlsmala Typo- 
giapliiea, “Bibliotheca Typographic, " “Books and their Enemies," “The 
Inventor of the Steam Printing Press," and “Kaily Type Hpeeimen Books “ 
The Papei and Punting Smiles Journal (quarterly), begun m 1K72, is jointed 
m old stylo fashion, aud reproduces in tone as well as in maimer some of 
the heat examples oftlio Fimtch and Italian schools in bead and iail pieces 
vignettes, and ornamental initials. In France appear L'lnipmiime (m mt- 
monthly)aiicl the Bulletin del Imprimcne , ill Gei many, Arehivfur Hut lull iider- 
$ u n !} a { 0 [‘ rn ^' ktuehdruchmhunst , iu Italy I .'.hie della 
States bas the i InJunil Printer (Chicago) ami Urn Amen, an 
Boofcinatfir (New York) The fullest list of such journals, past and present, is 
Loui8 Molu s Die peHodlsche I'ctrhmem der Typographic (Htrasburg, l.HTii) 
°4 cnc l ct i l } ti h wiHl historical aimotations, hi Bignimv and 
Wyman's Bibliography of Printing. (j. ho.) 
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+1 . , n -t me „ of Phoenician cities, is bow represented by the potty town 

the ancient nv, Greek fr^os, the most famous of $iir, with about 5000 inhabitants, built round tho har- 
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licrnr at the north and of a peninsula, winch till tlie time of 
Alexanders .siege was an island. The mole which he con- 
structed to leach tlie island city has been widened by de- 
posits of sand, so that the ancient island is now connected 
A\itli the mainland by a tongue of land a quaitei of a mile 
bioad The gieatest length of the foimer island, from 
north to south, is about g of a mile and its aiea about 142 
acres, a small surface lor so important a town The re- 
searches of Jlenau seem to have completely lefuted the 
once popular idea that a gioat pait of the oiigmal island 
has disappeaiod by natural convulsions, though he believes 
that the remains of a lino of submeiged Avail at tho south 
end indicate that about 15 awes more were once reclaimed 
from the sea and have been again lost. Confined to this 
nanow site- -on which, moreover, place was found for the 
gioat temple of Mclkarth with its courts and for all the 
necessities of a vast trade, foi docks and Avaiehouses, and 
for the great purplo factories which in tlie Roman limo 
were tho chief source of wealth and made tho town an 
unpleasant place of residence (Skabo, xvi 2, 23; Pliny, v 
76)- -Tyre was very elosely built ; Strabo tolls us that the 
many-stoned houses avoio loftier than those of Rome, hi 
tho Roman period tho population overflowed its bounds 
and occupied a strip of the opposite mainland, including 
tin* ancient Palm Lyras, Iflmy gives to tho Ailiolo city, con- 
tinental and insular, a compass of 19 Roman miles j but 
this account must bo received with caution. In Strabo’s 
tuue tho island was still tho city, and Palietyrus on tho 
mainland Avas 30 stadia off, wlulo modern research indicates 
an extensive line of subuibs rather than one mainland city 
l hut can bo definitely identified with Palietyrus. Tho 
ancient history of Tyre has boon dealt Avith in tho article 
PirooNH’iA ; the topography is still obscure owing to tho 
paucity of Phoenician remains. Tho present harbour is 
certainly tho fcfidoman port, though it is not so largo as it 
once was ; tho other auciout harbour (tho Egyptian port) 
has disappeared, and is supposed by Renan to have lain 
on the other side of tho island, and to be now absorbed m 
tho isthmus. Tho most important ruins aro those of the 
cathedral, with its magnificent monolith columns of rose- 
coloured granite, now prostrate The present building is 
assigned by Do Vogu6 to tho second half of the 12tli 
eontury, but tho columns must bo oldor and may liavo be- 
longed to tho 4th-contury church of Paulinus (Eiiseb., 77. 
E., x. 4). Tho water supply of ancient Tyro camo from 
tho powerful springs of I tits al-'Ain on tho mainland, ono 
hour south of tho city, where Ihoro are still remarkable 
reservoirs, in connexion with which curious revivals of 
Adonis worship havo boon observed by Yolnoy and other 
travellers. Tyro was Htill an important city and almost 
impregnable fortress under tho Arab empire. From 1124 
to 1291 it was a stronghold of tho crusaders, and Saladin 
himself besieged it in vain After tho fall of Acre the 
Ohristians deserted tho place, which was then destroyed 
by tho Moslems. Tho present town has arisen since the 
Mot&wila occupied the district in 1766. 

TYROL, a provinco of Austria, with the title of “county,” 
lies between 10° 10' and 13° E, long, and 45° 40' and 47° 
‘15' FT, lat., and is conterminous on the north-west with the 
Austrian provinco of Vorarlberg, on the north with Bavaria, 
on tho cast with Salzburg and Carinthia, on the south-east 
and south-west with Italy, and on the west with Switzer- 
land. Tho last-named country forms in the lower Engadine 
an anglo penetrating deeply into Tyrol. The country is 
emtiroly mountainous, being traversed by tho mam chain of 
the Alps. It may be roughly divided into the valley 
.systems of the Loch and tho Inn to the north of the chain 
and of tho Etsch or Adige (Yintschgau) and the upper 
Drava (Poster valley) to tlie south (see Alps). Its area is 
10,316 square miles ; its popiulation m 1880 was 805,176, 
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inclusive of military, showing an increase of nearly 4 
per cent since 1869 Of these 432,062 spoke German, 
360,975 Italian or some Romance dialect, and the re- 
mainder some form of Slavonic , 565,468 peisons rverc 
able to lead and wnte, 56,728 to lead only, leaving about 
22| per cent of the total population, including clnldien, 
wholly illiterate Education is strictly compulsoiy , but 
the schools aie foi the most pait closed dui mg the summei 
months, when all available hands aie required m the fields 
and on the mountain pastui.es Agriculture and foiestiy 
occupy about two-thuds of the entire population. Every 
householder owns a piece of cultivable land m the valley, 
while his goats, sheep, or cattle are duven with those of 
Ins neighbouis to the mountain pastimes (Alpen, Ahnen) 
which belong to the commune Each commune has a 
president chosen by an elected committee of householders 
The man selected cannot decline, but is bound to serve his 
tcim of office The teniue of property is for the most 
pait of the natuie of absolute ownership. In 1880 100,393 
persons of both sexes weio returned as proprietor, 10,283 
as tenants The chief products aie milk, butter, and 
choose Of giam-crops maize, which is laigely grown m 
tho Inn valley and Vmtscligau, holds the first place. 
"Wheat is groAvn in the lower valleys, bailey and rye m tho 
higher, the latter m favourable spots to a height of over 
5000 feet Potatoes aro found above 6000 feet In the 
Etsch valley, or district about Meian and Botzen, red and 
whitowine of excellent quality is pi oduced (m 1884 about 

6.500.000 gallons). Of late years the cultivation of fiuit 
lias much developed, especially in south Tyrol Silk is 
also pioduccd (in 1885 1268 tons of cocoons). Game is 
still plentiful m tho lemotoi valleys. In every district 
there aro a certain number of licensed hunters, the £jnn- 
cipal game being red deer, chamois, hares, blackcock, 
ptarmigan, &c. Mining occupies about one-fiftli of tlie 
population At Hall near Innsbruck are important salt 
works, and at Brixlegg in the samo valley copper and lead 
are smelted. Iron is worked at Fulpmes m the Stubai 
valley and at Pr&d m tho Vmtscligau Zinc is found at 
tho head of tho Passeir valley. In the Middle Ages gold 
and silver were found in sufficient quantities to make it 
worth while to extract them. About 4340 square miles of 
the country are covered with forest, chiefly pine, fir, and 
larch, which, however, is felled in a recklessly wasteful 
way. Tlio capital of the county is Innsbruck (q.v ). 

Tho general aA r orage of comfort in Tyrol is lngh, and tho cost of 
living is A'oiy moderate Tho peasant and lus family aio clothed 
in stuffs spun and woven at homo, from the wool and fiax produced 
in thoir own neighbourhood The people are for tho most pait 
somewhat reserved in manner, but courteous and hospitable. The 
savage fights which used to be a favourite pastime among tho 
younger men are now almost, or quite, a thing of the past In 
some valleys there is a good deal of musical talent , and companies 
of Tyrolese singers, paiticulaily fiom the Ziller valley, travel about 
all over Germany. The zither is a favourite instrument, especially 
m the southern valleys ; m tho northern the guitar is more fio- 
quent. The religion is almost exclusively Roman Catholic , but 
m Innsbruck there are some hundreds of Protestants The priests 
belong chiefly to the peasant class, and leceive their education at 
B riven and the university of Innsbruck. This contains about 600 
students in the various faculties and possesses a library of somo 

60.000 volumes. There is a diet, or landtag, with, its seat at Inns- 
bruck, consisting of thirty -four repiesentatives of the peasants, 
thirteen of the citizens, four of the prelates, ten of the nobles, threo 
of tbe chambers of commerce at Innsbruck, Botzen, and Roveredo, 
and ono of the university of Innsbruck. To the imperial reiclis- 
rath Tyrol sends eighteen members. Tyrol is garrisoned by troops 
recruited exclusively in Tyrol and Vorarlberg, and never, except 
in time of war, employed outside these provinces. Besides this 
there are the landwelir and the laudsturm or militia 

History — The country corresponding to modern Tyrol first ap- 
pears in history when the Blue turns were subdued by Diusus and 
Tibenus. This nation, by some held to have been cognate Avitli 
the Etruscans, occupied tho valleys fiom the source of the Rhine 
to that of the Drave. To the north of them Avere the Vmdeliei, 
and to the east the Norici , the former were apparently separated 
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f,om them by the lulges north of the Inn, the httn by the netci 
shed between the Etsch and the Diave Plmy (A S , in 24) 
mves the names of all the ti ibes After then subjection by Koine 
these laces became Romanized and shaied the fortunes of the empne 
Then position on and about the loads by which the central Alps 
ait most easily ciossed laid them especially open to inroads and 
befoie the end of tlie 3d centm y the Alemanm had traversed tlie 
counti v In the com sc of the ne\fc thiee centuries tins people 
settled in the north-western valleys But tire peopling of the 
rneatei pait of the piovmee by Teutons was effected by tlie Baiu- 
vam, who were by the yeai 600 established thioughont nearly the 
entne lemam clei of Geiman Tyiol, some of the Romanized Bhcetiaiis 
niobably being left, mixed with a few Alemanmc straggleis, m 
the impel Ymtschgau, ivlnle the Lombards pressed^ lip from the 
southward and took possession of the chstiict around Trent I he 
Aleman in and Baiuvam, governed immediately by their own dukes, 
owned a kind of allegiance to tlie kings of the Blanks, and ulti- 
mately became m tlie time of Pippm and Chailes incoi pointed m 
the Fiankish monarchy. The counti y was then divided ioi ad- , 
mimstiative purposes into counties { covutatus , Grafsc/iaften ), undei 
counts, whose lank, at hist meiely official, m ooui&e of time became, 
with then office, heieditaiy The most poweiful among them 
appear to have been those of the Ymtseligau, where a fertile soil 
and a climate less ugoiotis than that of the noitheru valleys allowed 
more development of wealth In the 12tli century tlie counts of 
Tnol begin to bo conspicuous This was a small distnct near 
Meian, taking its name fiom the ancient castle of Tnol, known in 
the later Roman time as Tenolis These, m the com se of the 
next centiuy, aemuied tlie loidship over neaily all the tcmtoiy 
now contained m the ptovmce of Tyiol south of the mam chain ot 
the Alps, besides the advocacy (Schzi imoc/tci) of the wealthy sees 
of Biuen and Trout Meantime tlie valley of the Inn and those 
adjoining it had come undei the domimou of the counts of Anuechs, 
a Bavarian famih, who weie also titular counts of Meian The 
last of these died \\ ltliout issue m 1248 His wife’s sistei, Adelaide, 
married to Memhaul, count of Goiz, was left m sole possession 
of nearly tlie whole of the piovmee. Then son Memhaid II 
(1257-1295) was connected with some of the most powerful houses 
m Germany , and, being a man of great ability and equal un- 
scrupulousness, lie succeeded m acquu mg the lew outlying portions 
of teuitory and castles still belonging to the smaller nobles, and 
thus consolidated Tyiol within the limits by which it has evei 
since been bounded Cauntlua and Styna also foimecl part of 
his domains , but their connexion with Tyrol has never been other 
than a personal one Memliard II was succeeded m turn by lus 
sous Otho and Hemy The lattei (1310-1335), a weak and ex- 
tiavagant pi nice, seems to have done much towards organizing 
the government of tlie countiy His elder daughter Maigaict, 
known in. Tyiolese history and legend as Die MaultascJie, “the 
Pocket-mouth," the heiress of his teixitoues, took as hei second 
husband (m 1342) Lotus of Biaudenburg Then son Memliard III., 
who succeeded to the county on his fatliei’s death m 1361, died m 
1363 Maigaiet theieupon made ovei all her possessions to the 
house of Hapsburg, and since that time Tyiol has formed part of 
the lieiechtaiy dominions of the aichd ukes of Austria (see Austiiia) 
The fidelity of the Tyiolese to then counts lias for many centuries 
been proveibul. The Bienuer lias moio than onco offeied them a 
secure line of reticat and the mountains a l.unpait of defence 
Maximilian I (1493-1519) had an especial affection for Tyrol. Ho 
confuned on the province its present title of Du gefih stete Graf- 
sthaft , he profited on more than one occasion by the refuge it 
affoided , he spent much of Ins time within it , and at lus death 
he duected that a sumptuous monument to himself should be erected 
m tlie Franciscans’ church at Inusbiuck Tyrol has more than 
once been the scone of sharp fighting In 1499 tho men of Gh nu- 
ll linden or the Gusons (see Switzerland) invaded the country and 
defeated the Tyi oleso in the n eiglihom hood of Mals. In 1703 Max 
Emmanuel, elector of Bavaua, penotiated the uppei Inn valley, 
but was duven back. Dining the wars of the French Revolution 
French and Austrian armies met more than once -within the limits 
of tlie piovmee. By the tioaty of Piossburg, 1805, the piovmee 
was ti an s fared to Bnvana On the renewal of war between Bona- 
parte and Austria m 3809 the people ioso and expelled the Bavari- 
ans, and afLenvards, under the lcadoislnp of Andrew Hofer, an 
innkeeper of the Passcir valley, repeatedly defeated the French, 
Bavarian, and Saxon fences Innsbiuck was more Ilian onco taken 
and retaken, and on 12th August Hofer, after defeating Mai&hal 
Lofebvie, was installed m tho capital as commandant But the ill- 
success of the Austuan arms elsewhere pi evented any support from 
being sent, and by tho treaty of Schonbrunn in October the Tyrolese 
vere again given up to their now rulers Hofer, being captured 
through treachery, was shot at Mantua, 20th February 1810. 
On the fall of Bonaparte, Tyiol reverted to the house of Hapsburg. 

See A. Jagar, Die Verjtmm Tnols, Innsbruck, 1881 86 ; Egger, Die Tvrohr 
nnd ForaHbergrer, Innsbluclc, 1872-79 ; Stout), Dret Sommei vt Tirol, Stuttgart, 
1S71 (2d ed ). (A. J. B ) 

TYRONE, an inland county of Ireland, in the province 


of Ulsteij is bounded N and Vi by Donegal, N E by 
Londondeny, E. by Lough Neagh and Armagh, and S. 
hy Monaghan and Fermanagh Its greatest length from 
north to south is 46 miles and from east to west 60 The 
total aiea m 1SS1 was 806,658 acres oi about 1260 sqtixuo 
miles The surface is for the most pait hilly, using into 
mountains towards the north and south, but caM wauls 
towards Lough Neagh it declines into a level plain Run- 
ning along the north-eastern boundary with Londonderry 
are the ridges of the Sperun Mountains (Sawell 2236 feet 
and Meenard 2064 feet) Farther south tlieie are a lange 
of lower hills and Mullaghearn, to the noitli of Omagh (1890' 
feet) South of Cloghei a range of lulls (1265 feet) foim.s 
the boundary between Tyrone and Monaghan On each 
side of the Mourne uvei near Omagh use the two pietm- 
esque hills Bessy Bell and Mary Giay The Foyle forms 
a small poition of the western boundary of the county, 
and receives the Mouine, which flows noithwaid by Omagh 
and Newtown Stewart Tho principal taibutaucs of the 
Mourne aie the Derg, from Lough Derg, and the Owun- 
killew, flowing westwaicl from Fn Mountain Tho Black- 
water, which is navigable by boats to Moy, rises near 1 ivo- 
Mile Town, and foims part of the south-eastern boundary 
of the county xvith Monaghan and Aimagli. "With tho ex- 
ception of Lough Neagh, bounding the county on tho cast, 
tlie lakes are small, also few m number Lough Fca is 
pictui esquely situated m the north-west, and there are 
seveial small lakes near Newtown Stewart The Ulster 
Canal runs along tlie southern boundaiy of tho county from 
Lough Neagh to Caledon. Tho substiatum of tho northern 
mountains is mica slate interspersed with primary lime- 
stone Yellow sandstone appears in tlie north-west, m the 
centre towards Omagh, and in tho south-west, whore it 
plunges into Feimanagh, The greater poition ol the 
central aiea of tlie county is occupied by Old Hod Hand- 
stone The Tyrone coal-field (6 miles long by 1 to 2 bioad) 
extends between Lough Neagh and Dungannon, all the 
measures being represented The coal-field is much broken 
by faults and has been woikod chiefly near tho surface, 
and genei ally in an unskilful manner, the principal pits 
aie near Dungannon and at Coal Island. The coal is 
bituminous. There are also indications of copper, iron, 
and load 

AgTicxdture — The hilly portions of tho county aro unsuitable 
for tillage ; hut in tho lowei districts tho soil is remarkably loi tihv 
and agriculture is generally pi actrsod after improved methods, the 
county in this respect being in advance of most parts of Iieumd 
Tho excellent pastuiage of tiro hilly districts affords sustenance to- 
a largo number of young cattle Tho total number of holdings in 
1885 was 27,958, of vlncli 16,4.69 or nearly two-thirds wore each 
between 5 and 30 acies m extent (8365 between 6 and 15 and 810 1 
between 15 and 30) Only 43 were above 500 acres ; 642 ware be- 
tween 100 anil 500 acres, 2873 between 50 and 100, 3937 between 
30 aud 60, 2573 between 1 and 5, and 1921 did not exceed 1 acre. 
There were 237,528 acies under crops, including meadow and clover 
(255,281 acres m 1876), 318,550 acres under grass, 1765 follow, 
9378 woods, 72,071 bog and marsh, 109,539 barren mountain laud, 
and 30,112 water, roads, fences, &e. Tho aiea under earn crops, 
decreased between 1876 and 1885 from 116,738 acres to 105,843, — * 
oats from 114,223 acres to 104,040, and wheat from 1160 to 1018. 
The areas under the otlioi corn crops are very small ami IlueLunti- 
considerably The area under gicen crops between 1370 and 1885 
decreased from 64,971 to 59,387 acres,— potatoes from 44,001 In 
40,649, turnips fiom 17,157 to 15,581, mangel wurad from 750 to 
487, and other green crops fiom 3068 to 2670. Flax (23,901 acres, 
m 1876) covered 16,364 acres in 1885 Tho aioa under meadow 
and clover in 1876 was 50,671, and in 1885 50,434, but there has 
been no increase since 1878. Tho number of horses decreased be- 
tween 1876 and 1885 fiom 25,038 to 23,185, of mules from 71 to 
49, of asses from 1124 to 921, of cattle from 176,841 to 108,07*2, 
of sheep fiom 45,274 to 44,434, aud of pigs from 49,012 to 30,530. 
On the other hand, tho number of goats increased from 7950 to 8984, 
and. of poultry ft om 67 4,826 to 737,859. 

According to the latest landowner's Return (1876), the county was* 
divided among 2787 proprietors owning 775,286 acres at a total 
annual value of £426,224, the average value per acre being nearly 
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lls Of tlic piopuctors 1070 owned less than 1 aeic each, the total 
disti llmtod amongst them being 272 acies The estimated extent 
ol waste land was 4.000 acies The following possessed ovei 10,000 
am os each — duke oi Abuioom 47,615 acies, eail of Ca&tlestuait 
32,(515, call of Caledon 29,236, commissioners of chinch tempoi- 
alities 23,002, Su John M Stowait 27,906, Artluu AY Cole Hamilton 
1(5,633, rejnescutativoH ol Su William M ‘Mahon 16,326, Sn William 
V oilier 1(5,013, call ol Bulmoie 14,359, Thomas Arthm Hope 13,996, 
land Doiehestei 12,608, Michael Smith 10,968, Louisa Elizabeth 
Do l ill lo 10, 155, and Thomas It Biowne 10,125 
^ Communication — Besides Lougli Neagh and tlic Ulstci Canal, 
Tynmn has the nvei Foyle, which is navigable Jfoi small eiafl to a 
point opposite St Johnstone, and tlieneo by aitiheial cutting to 
Slaihano, and the Blaekwater, winch is navigable foi boats to Moy 
Thu (boat Northern Railway lntoi sects the county by Dungannon, 
Pomeroy, Omagh, Newtown Slew ait, and Stiahanc 
jUfti nit fact uirs — The luauulactiuo ol linens and coarse woollens 
(including blankets) is cm notion Biown eaitlieinvaie, chemicals, 

\\ liisky, soap, and candles aie also mado. Thoi e aio a few bieuenes 
and distillones, and several ilonr and meal nulls Butfoi tlio lack 
ol enterpii.su the coal and non might aid m tlio development of a 
eonsnleiable manufacturing industry 

Administration and Population — The county eompiises 8 luuo- 
mes, 46 paushes, and 2164 townlands Foimmly it returned two 
memhciH to paihammit, tlio borough of Duugaunon also retaining 
one; but m 1885 Dungannon was disfianelnsed iiud the county 
an angl'd m four divisions — east, mill, north, and south — each 
returning one member It is in llus north-western circuit, and as- 
sizes eii o hold at Omagh and quarter- sessions at Cloghor, Dungan- 
non, Omagh, and Stiahanc Tlicro are fourteen petty sessions 
districts within the county and poitions of four others The county 
is in the Belfast nnlitaiy district. 

From 312,95(5 in 1841 tlio population had doeroasod by 18G1 to 
238,500, by 1871 to 215,766, and by 1881 to 197,719 (96,466 males 
and 101,253 females). In 1881 them were 109,793 Roman Catholics 
(l 19,937 m 1871), 41,256 Protestant Episcopalians (49,201 in 1871), 
38, fail lb ashy Ionium (12,150 in 1871), 3597 Mothodists (3115 m 
1871), and 1509 ol other denominations (1357 m 1871) Tlio 
number of pel sous in the county who could read and write m 1881 
was 558,7(51, who could read only 38,783, the remainder (60,172) 
being w holly Illiterate. Twenty-two persons could speak lush only 
tnnl 9796 Irish anil English. For tlui seven years ending 1885 tlio 
average number of emigrants annually was 8085 Tlio population 
of the principal towns in 1881 wtia — Strnbano 4196, Omagh (the 
county town) 4138, Dungannon 4084, and Cookstown 3870 

History and Antiquities. — Anciently Tyrone was included m tlio 
portion of Ulster made “sword-land 1 ’ by tlio Scots. It became a 
principality of one of the sous of N/all of the Nme Hostages, and 
from liia lmtno— Eogaiu— -was called Tir Eogaiu, gradually altoml 
to Tyrouo. From Eogaiu wero descended the O’Neals or O'Neills 
and their numerous septs. The family had their chief seat at Dun- 
gannon until the roign of Elizabeth, when it was burned by Hugh 
O’Neill to prevent It falling into the hands of Lord Mountjoy. 
Tim earldom of Tyrone had boon conferred on Con Bacagh O’Neill 
by ITutny VIII., but ho was driven into tlio Pale by one of his sons 
Blum, who with the general consent of tlio people was thou pro- 
claimed chief. From this tune ho maintained a contost with 
English authority, hut his last remaining fovoos wore completely 
defeated near the river Foyle in May 1567. During the insurrection 
of HSU Charlonumt Fort and Dungannon wore captured by Sir 
Pholim O’Neill, anil an 1045 the Parliamentary forces under Genoral 
Munro wore signally defeated by Owen Itoo O’Noill at Bonburh. 
At. the Revolution tlio county was for a long time in the possession 
of I ho forces of James II. Dungannon was tlio scone of the famous 
volunteer convention m 1782. Ratlis are scattered over every dis- 
trict of the county. There is a largo cromlech near Newtown 
Stewart, another at Tarulaglit near Coagh, anil another a nulo 
above Castlederg. At Kilmoillio near Dungannon are two circles 
of stones. The monastic remains are of compaialivoly little mterost. 
There are still some ruins of fcho ancient castle of tlio O’Neills., near 
Bc.nlrurl), and among other ruined old castles mention may bo 
mado of those of Newtown Stewart, Dungannon, Strahane, and 

Bal T?ET!®US, Greek elegiac poet, lived at Sparta about 
the middle of the 7th century b.c. According to the 
logon d current in labor times, he was a native of the 
Attic dem© of Aphidnse, and was invited to Sparta, on 
the suggestion of the Delphic oracle, to assist the Spartans 
in the Second Messenian War. It is difficult, if not im- 
possible, to determine the element of truth in this story. 
Herodotus at least either did not know, or disbelieved, 
the tradition, which meets us first in Plato (Laws, i, 629A), 
to the effect that, although Tyrtoaus was by birth an 
Athenian, he had the Spartan citizenship conferred upon 
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him (see Heiod , ix 35) Fiom Plato down to Pausamas 
we can tiace the gradual giowth and expansion of the 
legend Ephorus is the first to call Tyi tarns a lame poet , 
by later generations lie is represented as a lame school- 
master Basing his inference on the ground that Tyrtoens 
speaks of himself as a citizen of Spaita (Ft 2 v 3), 
Strabo (vm 4, 10) was inclined to reject the story of his 
Athenian ongm, regai cling the elegies m question as 
spunous On the whole, perhaps, the conjecture of Busolt 
(Gr Gesch , p 166) comes nearest to the truth • the entno 
legend may well have been concocted during the 5th century 
m connexion with the expedition sent to the assistance of 
Sparta m her struggle with the i evoltecl Helots at Ithome 
It is possible, as Busolt suggests, that Tyrtseus was m 
leality a native of Aphidna m Laconia However tins 
may be, it is certain from the fragments of Ins poems that 
he flourisJied dm mg the Second Messenian War (cv> c 650 
b o ) — a period of remarkable musical and poetical activity 
at Spaita (see Terpandbr) — that he not only wiote poetry 
but took part in the actual seivice of the field, and that 
ho endeavoured to compose the internal dissensions of 
Sparta by msphing the citizens with a patriotic love 
for their fatherland and its institutions 

We possess m all about twelve fragments of Tyrtseus’s 
poetry, varying m length from one to forty-four lines 
They aro preserved by Strabo, Lycurgus, Stobcens, and 
others Wo may divide them into two varieties, accord- 
ing to the metro and dialect in winch they aie composed 
Tlio first class consists of elegies in the Ionic dialect, 
wiitten partly in piaisc of the Spartan constitution and 
King Theopompus (Ewo/ua), partly to stimulate the 
Spartan soldiers to deeds of heioism m the field ("Two 6?)kcu 
— the title is, liowevor, later than Tyr turns) Tlie interest 

of the fragmonts preserved from tlie EiVo/Aa is mainly 
historical : thoy form our only trustworthy authority for 
the events of tlio First Messenian War (Fr 5, 6, 7). The 
'YTroOrjKiu possess considerable poetic merit, m spite of the 
occasional monotony of theii versification Addressed to a 
nation of wairiors, thoy paint m vivid colours the beauty 
of bravery and the shame of cowardice; there aie also 
lines in them which reveal the soldier as well as the poet, 
e.g., Fr. 10, 31-32 One striking featuro is the genuinely 
Oieek feeling for plastic beauty, showing itself m the 
beautiful pictuio of tlie youthful form lying dead upon 
the battle-field (Fr. 10, 27-30, and 12, 23-34; see also 
Symonds’a Greek Poets, i. p 7 4) The populaiity of these 
ologics in the Spartan army was such that, according to 
A th emeus (xiv. 630 F), it became the custom for the soldiers 
to sing thorn round the camp fires at night, tlic polemarcli 
rewarding the best singer with a piece of flesh Of tlio 
second class of Tyrtoeus’s poems, marching songs, written 
m the anapaestic measure and the Dorian dialect, the re- 
mains are too scanty to allow of our pronouncing a judg- 
ment on their poetic merit 

Soo Bcrgk, Poetss Lyrici Grmi, vol ii. pp 8-22, Lcipsic, 1882 
Fragmont 10 (re Or d/xenai yb,p Ka\6v, he.) lias been translated into. 
English verse by Campbell 

TYTLER. The surname of three Scottish writers, 
principally on historical subjects. 

1. Alexander Fraser Tytler (1747-1813), Lord 
Woodhouselee, Scottish judge, was the eldest son of William 
Tytler (see below), and was born at Edinburgh on 15th 
October 1747. After passing through the High School, 
he was sent in 1 763 to a school at Kensington taught by 
Dr Elphinston, the translator of Martial’s Epigrams. He 
returned to Edinburgh in 1765, skilled iu Latin versifica- 
tion, and with a competent knowledge of Italian, and a 
taste for drawing and natural history He was called to 
the bar in 1770. His first work, a supplement to the 
Dictionary of Decisions ; undertaken on the suggestion of 
XXIII. — 90 
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Lord Kames, was published m 1778, and a continuation 
appeared m 1796 In 1780 Tytler was appointed con- 
joint professor of -universal history in the university of 
Edinburgh, becoming sole professor in 1786. In 1782 he 
published Outlines of his cornse of lectures, afterwards 
extended and republished undei the title of Elements of 
General History The Elements lias passed tlnough many 
editions, and has been translated into several European 
languages as well as into Hindustani The lectures them- 
selves weie published m 1831 in Murray's Family Library 
In 1790 Tytler was appointed judge-advocate of Scotland, 
and while holding this office he wrote a Treatise on the Law 
of Courts-Martial In 1801 lie was raised to the bench, 
taking his seat (1802) m the court of session as Lord Wood- 
houselee He died at Edinburgh on 5th January 1813 

Besides tlie woi ks alieady mentioned, he was the authoi of seveial 
papsis in the Mirror , the Lounger , and the Transactions of the Royal 
Society of Edinburgh , he also wrote Life and Writings of Di John 
Gregory , Essay on the Principles of Translation , 1790 , a disserta- 
tion on Final Causes, prefixed. to lus edition of Deiliam’s Physico- 
Theoloqy , 1799 , a political pamphlet entitled Ireland profiting by 
Example, 1799 , an Essay on Lauia and Petraicli , and The Info 
and Writings of Henry Ilome Lord Kames, 1807 

2 Patrick Eraser Tytler (1791-1849), as the son 
of Lord Woodhouselee and grandson of William Tytlei, 
may be said to have inherited a taste foi hteiary and his- 
torical pursuits. He was born at Edinburgh on 30th 
August 1791, and was educated chiefly at the High School 
and university, being called to the bar m 1813 His 
earliest literary effoit appears to have been a chapter oi 
two contributed to Alison’s Travels in France (1815) , and 
his first independent essays were papers m Blackwood's 
Magazine Inheriting the family talent for music, and 
with a facility in throwing off humorous little poems and 
songs, he made several contributions to Thomson’s Select 
Melodies of Scotland, 1824 In 1819 lie published the 
Life of James Crichton of Cluny, commonly called the 
Admirable Crichton , a second edition appearing in 1823 
Tins was followed by a Memoir of Sir Thomas Craig of 
Riccarton, 1823 ; an Essay on the Revival of Greek Litera- 
ture in Italy, and a Life of John Wicldif, published 
anonymously, m 1826. The History of Scotland was un- 
dertaken at the suggestion of Sir Walter Scott, and occupied 
Tytler for neatly twenty years, m the cornse of which he 
removed to London for convenience of research. The first 
volume appeared m 1828, and the ninth and last m 1843 
The original investigations on which the woik was founded 
gave it an authority winch no previous history of Scotland 
possessed, and the cleai and graphic style made it inter- 
esting and popular, The last few years of his life were 
spent m physical piostration and mental depiession, and 
he died at Great Malvern on 24th December 1849 

Dm rag tlie progiess of lus History a largo amount of other woik 
came from Ins pen, as the following list shows — Lives of Scottish 
Worthies, for Murray’s Family Library, 3 vols , 1831-33 ] Iliston- 
aal Fiew of the Progress of Discovery in America, 1832, and Life of 
Sir Walter Raleigh, 1833, for the Edinburgh Cabinet Library ; 
Life of Henry VIII , 3 837 , England under the Reigns of Edward 
VI, and Mary, fiom ougmal letteis, 2 vols , 1839 ; article “Scotland" 
ra the seventh edition of the Encyclopaedia JBritannica (aftexwards 
published separately as a school Listen y) , Notes on The Earning 
Jewel, 1843 ; on tlio Portraits of Mary Queen of Scots, 184.5 
(privately punted) , and Memoirs of the War car r icd on m Scotland 
and Ireland, 1680-01, by General MacTcay, edited m conjunction 
with Hog and Urciuhart, and presented to the Banuatyne and 
Maitland Clubs m 1833. 

3. William Tytler (1711-1792), of Woodhouselee, 
writer on historical and antiquarian subjects, was the son 
of Alexander Tytler, writer in Edinburgh, and was born in 
that city on 12th October 1711. He was educated at the 
High School and the university, and, having adopted his 
father’s profession, was m 1744 admitted into the society 
of Writers to the Signet. While successfully practising 
as a lawyer, he found time to devote attention to historical 
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investigation In 1759 lie published an Inquiry , Histori- 
cal and Critical, into the Evidence against Alary Queen of 
Scots, and an Examination of the Histories of Lr Robertson 
and Mr Hume with respect to that Evidence Tins woik, 
which waimly defended the chaiactei of the queen, met 
with great success Eoui editions, the latei ones con- 
siderably enlarged, were published in tlie author's lifetime , 
and it was translated into French In 1783 he published 
the Poetical Remains of James the First, Ring of Scotland, 
to which lie added a dissertation on the life and writings 
of the royal author He wiote an essay on “Scottish 
Music/’ which was appended to Amot’s History of Edin- 
burgh His “ Disseitation on the Maruagc of Queen Maiy 
to the Fail of Bothwell” and “ Observations on the Vision, 
a Poem,” appeared in. the Transactions of the Society of 
Antiquaries of Scotland (1791-92). A paper in the Lounger, 
on “ Defects of Modem Female Education,” and an Account 
of Fashionable Amusements m Edinburgh m the Seventeenth 
Century complete the list of Ins woiks. Ho died at Edin- 
burgh. on 12th September 1792. 

TYUMElt, a district town of West Siberia, m the 
government of Tobolsk, is situated at a point where the 
chief highway from Russia across the Urals touches tho 
first navigable rivei (the Tura) of Liberia _ A railway 
passing through Ekatermbuig and tlie principal iron- 
works on the eastern slopes of the micldlo Urals connects 
Tyumen with Perm, the termiuus of steamboat traffic on 
the Kama and Volga The Tura being a tributary of the 
Tobol, which joins the Iitish, a tributary of tho Ob, 
Tyumen, has regular steam communication with Omsk 
and Semipalatmslc by the Irtish (steamers penetrating as 
far as Lake Zaisan m Dzungaria) ; with Tomsk, Barnaut, 
and Biysk, in the Altai, by the Ob and tho Torn ; with 
Irbit — the seat of the great Siberian fair— -by tho Turn, 
and the Nitsa; and by the Tobol, tho Irtish, and the 
Ob with the Arctic Ocean and the fisheries of tho lower 
Ob Tyumen, stands also at the western extremity of 
the Siberian highway which goes via Omsk, Tomsk, and 
Krasnoyaisk to Irkutsk. In summer the Tura sometimes 
falls so low that steamers liavo to stop 90 miles off, pass- 
engers and goods being taken thence to Tyumen m lighter 
vessels. Tlie town is well built, and stands on both banks 
of the Tura, which is here spanned by a bridge, Tho 
portion on the low left bank is inhabited by tho poorest 
class and is often inundated \ tlio best houses arc on tho 
high right bank. The stieets are unpaved, but the houses 
(puncipally wooden) aio for the most part inclosed by 
gardens. The people, who are famed throughout Liberia 
for their good looks, have always boon renowned for 
then industrial skill. ‘Woollen cloth, linen, belts, and 
especially boots and gloves, aie manufactured to a largo 
amount (70,000 pairs of boots and 300,000 pairs of gloves 
annually). Tyumen carpets, although made in tho simplest 
way and with the plainest tools, have a wide renown in 
Russia and Siberia, and recently have appeared in tho 
markets of western Europe as of Oriental origin. All kinds 
of metal wares are made in small workshops. Sheepskins 
and various lands of cloth are extensively manufactured, 
and the leather prepared at tho tanneries (100 in number) 
is extensively sold all over Siberia, tho Kirghiz steppe, and 
Bokhara An establishment has recently boon opened for 
the construction of barges, and a paper-mill, the first in 
Siberia, was opened m 1886. The trade of Tyumen is ex- 
ceeded only by that of Irkutsk and of Tomsk. In addition 
to its primary schools Tyumen lias a “ real ” school. Tho 
population, which is of a fluctuating character in summer, 
is differently estimated at 13,000, 14,500, and 18,000. 
TZARSKOYE SELO. See Tsarskoye Hkl o, 

TZETZES, Joannes, a voluminous Byzantine writer of 
tlie 12th century. See Gbjeece, vol. xi. p. 145 sq. 
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U holds the twenty-first place m our alphabet The 
_ corresponding place in the Greek alphabets was 
occupied by Y (with some slight variations of form) The 
form m the Italian alphabets was generally V, These 
throe are only modifications of one original , but they are 
independent symbols with us, though Y does not repiosent 
any sound otliciwise umepresented It will be most con- 
venient to describe the three forms once for all 

"With T wo reach the end of the original Phoenician 
alphabet. The remaining symbols — no fewei than six with 
us, four in the completed Latin alphabet — are accretions, 
either modifications of old symbols for greater exactness or 
old symbols themselves which had fallen out of their pioper 
place and wore added again The first new symbol was 
needed to represent the important vowel sound u We 
have already seen that the Greoks employed the Phoenician 
symbols for the breaths which they did not want as symbols 
ioi the vowels which they did want. Thus we should have 
expected that the Phoenician vau would have been used 
tor u But vau was already employed for to, which was 
a living sound in early Greek , the form used was F (the 
so-called digamma), the ongin of our F. What then was 
the origin of tlio symbol foi u ? In the earliest Greek we 
find the two forma Y and V, e.y , m inscriptions of Thera 
Now iho Moabite form of vau is Y, which resembles the 
Y more than F. It is difiicult to soe why the presumably 
oldest Phumioinn form should appear, notmtho sixth place 
of the Greek alphabet, but at tlio end, whore it must have 
boon an arbitrary addition ; and, although the Y form 
could bo doiived from F (middle stops are found), it is not 
easy to get F from Y. We may suppose that the two 
symbols, F and Y, were obtained by the Greeks from 
independent Phoenician alphabets, the first being kept by 
those Greoks who required a symbol for w, and did not at 
first need any spocial sign to distinguish u (which in the 
oarliost Greek timos known to us had the value of German 
it) from o ; while the others took the form Y to express the 
modified u, and probably novor really adopted the F, 
except as a numeral ; it does not appear even in the very 
old Abu Smibel inscription written by the Ionian mercen- 
aries of Paamimtichus It is noteworthy that in that in- 
scription both the forms Y and V appear, whereas in those 
of Thera and Melos we have sometimes the one sometimes 
the other, but not both in the same inscription, and a 
study of iho writing leads to the conclusion that tho Y 
was felt to bo the true (i.e , the older) form, but that V 
was used more frequently for the sake of simplicity. 

At Romo the single form V denoted both the vowel u 
and also the consonantal tv. F retained its place as sixth 
in the alphabet, bub with tho value of /, which was un- 
known to the Greeks; a peculiar form, C, in which the 
middle stroke has gone to the bottom, seems to have been 
affected by its neighbour E ; this is found ra Etruscan, 
Umbrian, and Saranite inscriptions ; it has, however, the 
value of to ; while a curious symbol 8 appears at the end 
of the Etruscan alphabet, and is also used in the Eugubine 
tables, with the value of / ; the origin of this is uncertain. 
It may bo a rounded form of the second symbol in the 
digraph FB (ie., FH) by which the sound F is indicated 
in a very old inscription (see Rhein. Mm., xlii. 317); if 
this is so, the Latin alphabet has the first member of the 
digraph, the Etruscan has the second Next, the symbol 
Y was added (together with Z) in the 1st century b.o to 
represent more exactly, in borrowed words, the sound of 
Greek upsilon. 


Lastly, the form U was differentiated from V. It is the 
uncial form, and so belongs to the geneial transition from 
the pointed to the rounded character which conduced to 
greater convenience of writing Examples of it may be 
seen m the article on Paljjoohaphy , see the specimen of 
Latin uncial of the 5th or 6th century (vol. xvm. p. 153), 
and the half-uncial of the Lmdisfarne Gospels, about 700 
a.d (tbtd., p 159) It was clearly a matter of convenience 
to have separate symbols to repiesent sounds so distinct as 
ti and v ; but the application of the two symbols seems to 
have been due to chance rather than design. The form 
V remained in use at the beginning of words, whereas u, 
winch was the uncial and cursive form, naturally was used 
rathei m the middle; by degiees the initial form was ap- 
propriated to consonants, — perhaps, as Dr Taylor suggests 
{Alphabet, li 189), because the consonant is commonei at 
the beginning of words, or for some other reason, while the 
medial foim was connected with vowels. 

The sound which U denotes is produced by “ rounding ” 
the lips to the furthest extent consistent with a clear 
vowel-sound, and by laising the back of the tongue higher 
than for any other rounded sound. It has two varieties 
(like all other vowels) according as the position of the 
tongue is more or less tense, producing thereby a narrower 
or a wider aperture for the voice to pass through , whence 
the sounds are technically called “narrow” and “wide” 
respectively The narrow sound is heard in English only 
when the vowel is long, as m “book,” “rule,” but m 
northern English (Scotch) “ book ” may be heard short. 
The wide sound is heard m “ full,” “good ” The digraph 
oo is commonly used for the u sound, and attests the fact 
that the original sound of o has frequently passed into u, 
as in “good,” “food,” &c., written “gode,” “fode” m 
Middle English , sometimes, however, the oo has come by 
analogy into words where u is the original sound, as m 
“room,” M.E. “roum,”OE. “rum” Ongmaltihas com- 
monly passed into the an sound, spelt m English on or ota, 
as in “how,” “house,” “mouse,” “bower,” forO.E “hu,” 
“hus,” “intis,” “bur.” According to Mr A. J". Ellis, 
words derived from the French had m Chaucer’s time the 
sound of French u ; and Sir John Cheke’s statement “cum 
duke, tuke , lute, rebuke, 8 vk, tvk, A ,vr, pej5vK dicimus, 
Grsecum v sonaremus,” seems strong for the same piactice 
in the 16 th century. In the 17th century the modern pro- 
nunciation of u as %u in “ muse,” “ duke,” “ mute,” “ pure” 
had come in. Hence also we may explain the substitution 
of u for y in some genuine English words, as “ busy ” (ong. 
bysig). At the same time begins the corruption of u to 
the (so-called) it sound in “but,” “shut,” &c , this is not 
a u sound at all, but the neutral vowel as heard indiffer- 
ently in “but,” “sun,” “son,” “blood”; it is often con- 
founded by writers with the true it heard in “ pull” and 
in the northern pronunciation of “but,” “shut” For the 
history of the German “ modified ” u (spelt u, but origin- 
ally ue ) see under T. 

UBEDA, a town of Spain, head of an administrative 
subdivision in the province of Jaen, stands on a gentle 
slope about 5 miles from the right bank of the Guadal- 
quivir, and about 22 miles to the east of the Menjibar 
station on the railway from Madrid to Cordova. Under 
the Moorish rule it was a place of considerable conse- 
quence, its population being said to have at one time 
numbered 70,000. Some portions of the old walls, with 
towers and gates, still remain, but none of the public 
buildings are of great age, the oldest church, that of San 
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Salvador, dating from 1540-56 The population within 
the municipal boundaries m 1877 was 18,149 

UD AI PUR [Oodeypore], or Mewar, a native state m 
Raj put ana, India, with an area of 12,670 square miles. It 
extends from 23° 49' to 25° 58' 1ST lat , and from 73° 7' to 
75° 52' E long , and is bounded on the N by the British 
territory of Ajrnere, on the E by the native states of 
Bundi, Gwalior, Tonk, and ParUbgarh; on the S. by 
Bansw&ra, Dungaipur, and Main KAntha ; and on the W 
by the Aravalli Mountains, sepaiatmg it from Marwar and 
Sirohi The greater pait of the country is level plain A 
section of the Aravalli Mountains extends over the south- 
western and southern portions, and is rich m minerals, but 
the mines have been long closed The general inclination 
of the country is from south-west to north-east, the Banas 
and its numerous feeders flowing from the base of the 
Aravalli range There are many lakes and tanks in the | 
state, the finest of which is the Dhebaror Jaisamand, with 
an area of nearly 21 square miles , it is considered to be 
the largest sheet of artificial water in. the world There 
are only two metal roads m the state , the Nimacli State 
Railway passes through the noith-eastern part 

In 1881 the population, exclusive of 51,076 Blnls, -was 1,443,144 
(males 772,635, females 670,459), Hindus numbeied 1,321,521, 
Mohammedans 43,322, Jams 78,171, and Olmstiaxis 130 The only 
town with over 10,000 inhabitants is Udaipui, the capital (38,214) 
This city is picturesquely situated on a lake 2000 feet above sea- 
level, and faces wooded lulls It contains the loyal palace, wlueli 
is a noble pile of gianite and marble, built on the cnest of a loclcy 
ridge overlooking the lake, city, and valley There are no manu- 
factures of any importance in the state, and the ciops as a rule 
only suffice foi local wants The puncipal impoits aie salt, piece 
goods, gioceiies, metals, medicines, sugar, ivory, and tobacco , and 
the expoits aie mostly confined to turmeric, gui, cotton, indigo, til, 
opium, and cattle The total income of TJdaipiu in 1885-86 was 
£259,624 Tlie state was taken under the protection of the Butish 
Government m 1817, and it pays an annual tribute of £20,000 
The family of the iaja of Udaipur lanks highest m dignity among 
the Rajput chiefs of India 

UDAL (Danish odd ) is a kind of right still existing m 
Orkney and Shetland, and supposed to be a relic of the old 
allodial mode of landholding existing antecedently to the 
growth of feudalism m Scotland The udal tenant holds 
without charter by uninterrupted possession on payment 
to the crown, the kirk, or a grantee from the crown of a 
tribute called scat (Danish sic at), or without such payment, 
the latter right being more strictly the udal right. Udal 
lands descend to all the children equally. They are con- 
vertible into feus at the option of the udallers 

UDALL, Nicholas (b. 1505-d 1556 1 ), author of the 
earliest extant regular English comedy. Udall was a typ- 
ical man of tlie Renaissance m England, a schoolmaster by 
profession, a classical scholar, a translator of Terence and 
Erasmus, and a writer of pageants and interludes. He 
was high in favour at court, wrote verses for the '.Ay 
pageant exhibited at Anne Boleyn's coronation m 1533, 
and was honoured by Maiy in 1554 as one that had 
“ heretofore showed and mindeth hereafter to show lus 
diligence m setting forth of dialogues and interludes before 
us for our regal disport and recreation.” The severity of 
lus discipline at Eton, where he was headmaster, has been 
immortalized by the quaint lines of one of his pupils, 
Thomas Tusser. The exact history of the production of his 
comedy Ralph Royster Royster is not known A printed 
copy wanting the title-page came to light m 1818, and we 
know that it was licensed to be printed m 1566, It is a 
distinct advance in construction on the Merry Interludes 
of John Hey wood, but it is rot a comedy m the strict 
English sense, being, like the interludes, essentially farcical 

1 The date of U cl all’s death is sometimes enoneously given as 1564, 
m which year his play of JSzekicis was performed at Cambridge before 
Queen Elizabeth. He was buried at St Margaret's, Westnnnstei, on 23d 
December 1556 (see memoir m Cooper’s edition of Royster Royster). \ 
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m motive, chaiactei, and incident Although an imitation 
of the Latin comedy, it is far from being a seivile imita- 
tion, and abounds m fresli fun and cleverness It has 
been twice reprinted, — by the Shakespeare Society (with a 
memoir by Mr Cooper) and m Arbei’s Reprints 

UDINE, a town of Italy, m the province of Udine, in a 
wide plain near tlie foot of the Carmc Alps, on the Roja, 84 
miles by rail north-east from Yemce and 49 miles noitli-wo&t 
from Tueste It is enclosed by an imposing wall of con- 
siderable antiquity, some 4 or 5 miles m cncumforencc, 
and fortified with towers In the centre, on an eminence, 
stands the old castle, at one time the residence of tlie 
patuarchs of Aquileia, and now used as a prison Gioupod 
around this is the old part of the town, with narrow 
ciooked streets, some of which are lined with arcades 
The cathedral, which is a Romanesque building with fine 
pillars, and an hexagonal tower bearing 14th-century sculp- 
tures, contains some interesting examples of native art (by 
Giovanni Martini da Udine and others). The cliuieli oi 
S Maria della Purity has fiescos by Tiepolo On the 
principal square stands the town-hall, built in 1457 in tlio 
Venetian-Gothic style, and skilfully restored since a firo in 
1876 ; opposite is a clock tower resembling that of tlio 
Piazza di San Marco at Venice The archiepiscopal palace 
and Museo Civico, as well as the municipal buildings, have 
some valuable paintings Several of the palaces of the 
nobility have striking architectural features, and tlie town 
is adorned by many beautiful public walks. The loading 
mclusfciy of Udine is silk-spinning, but it also possesses 
manufactures of lmen, cotton, hats, and paper, tanneries, 
and sugar refin eues, and has a considerable tiado. Tlio 
population m 1881 was 23,254. 

Udme is tlie Vcclinum of Plmy , it was then a niumcimum, but 
quite an inconsiderable place compared with Forum Juki (Civulalo) 
11 miles to the east, oi Aquileia 22 miles to south-south-east. In 
the Middle Ages it became a fiounslnng and populous city ; m 
1238 tlie patnai cli Beitliold made it the capital of Fin uni » ), 
and in 1420 it became Venetian 

UEBERWEG, Friedrich (1826-1871), best known by 
his History of Philosophy , was born on the 2 2d January 
1S26 at Leichlingon, m Rlienisli Prussia, wlioro his father 
was Lutheran pastor PIis mother, left early a widow, 
devoted her scanty means to tho education of her only 
son Ueberweg passed through tho gymnasium at Fiber- 
feld, and studied at the universities of Gottingen and 
Berlin In 1852 lie qualified himself at Bonn as pn vat- 
docent in philosophy His System of Loyie, published m 
1857 (English translation 1871), and his essay 0)t the 
Authenticity and the Order of the Platonic Writinys, crowned 
by the Imperial Academy of Vienna (published 1861), con. 
tnbuted to draw attention to lnm as at once a scholar and 
a thinker In. 1862 he was called to Kdnigsberg as extra- 
ordinary professor, and in 1867 he was advanced to the 
ordinary grade. He married m 1863, and on tho 9th Juno 
1871 lie died prematurely. 

The chief work of lus later ycais was his compendious History of 
Philosophy , which is unmatched for fulness of information com- 
bined with conciseness, accuiacy, and impai tuility of tioatmont. 
Tho first part appoared m 1862. An English liauslulimi, in two 
volumes, was published m 1872, and 1ms gone through suvornl 
editions Ueberweg translated, in 1869, Berkeley's Principles of 
Hitman Knowledge, with notes, for Kirclmianu s Pln/onophisrhe 
Bibliothek In philosophy Ueberweg was strongly opposed to tlie 
subjectivistic tendency of tho Kantian system, maintaining in 
paiticulavthc objectivity of space and time, which involved him in 
a somewhat violent controversy with several opponents. His own 
mode of thought he preferred to desciibo as an ideal realism, which 
refused to leduco reality to thought, but assorted a parallelism be- 
tween. tho forms of existence aud tho forms of knowledge. Ben eke 
and Sohloiormachor seem to lmve exercised most influence upon 
the development of liis thought. A short memoir, by his friend 
F. A Lange (author of tlio History of Materialism), gives aomo 
account of what may bo called personal opinions in philosophy and 
theology, which did not find expression in Ueberwog’s published 
i writings. 
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UFAj a government of south-eastern Russia, on the 
western slope of the Uials, has Vyatka and Perm on the 
N , Orenburg on the E and S , Samara and Kazan on the 
W , and conipnses an area of 47,112 square miles In 
virtue alike of its physical characters and of its population, 
which belongs chiefly to the Ural-Altaic stock, it foims 
an mtoi mediate link between Europe and Asia, and it was 
only lecently separated from the government of Orenbuig, 
which is now limited to the eastern slopes of the Urals. 
Several ciaggy and densely wooded ndges, running from 
south-west to north-east parallel to tho mam chain of the 
sou thorn Urals, occupy its eastern part They are separ- 
ated by bioad and long longitudinal valleys, and me to 
altitudes of fiom. 2500 to 3500 feet above the sea , their 
highest peaks- — Iremel (5040 feet), Nurgush, Urenga, and 
Taganai (3950 foot) — are above the limits of tree-vegeta- 
tion, but in no case leach those of peipetual snow The 
high longitudinal valleys of the Urals are the seat of an 
important mining industry. Southward Ufa extends over 
tho slopes of the Obslicliiy Syrl plateau, the angular space 
between tho latter and tho Urals being occupied by elevated 
plains (from 1000 to 1500 foot), deeply grooved by the river 
valleys and sometimes described as tho “ Ufa plateau ” It 
slopes gently towards tlio depression of tho Kama , and its 
undulating surfaco, especially its broad valleys (500 to 600 
feet above tho sea), covered as tlioy are with a fertile soil, 
are being rapidly colonized by Russian settlers. Towards 
tho Kama tlio fertility of tho soil increases, and the black- 
earth regions of Jdenzclin.sk and Birsk may ho described 
as grammes for that part of Russia 

Tins geological structure of Ufa is voiy varied Tlio mam nil go 
of tho Urals consists of gneihsos and various eiystallmo states rest- 
ing upon grain {.as and syenites , next conies abroad stup of lmio- 
n Lou os anu sandstones, tlio fossil fauna of which is intermediate 
in its lowest parts between tlio Upper Silurian and tho Lowoi 
Devonian. Those form, the highest ridges of Ufa. "Farther west 
tlio Devonian deposits arc followed by Lower and Uppor Carbon- 
iferous and “Artiusk schists,” wluoh, together with Permian de- 
posits, cover western Ufa. Quaternary deposits are extensively 
developed in all the valleys, most of which weie occupiod by lakes 
during tho Lacustrine period. Ufa has not tho mineral resources 
of Perm ; only traces of gold have boon found m its valleys, and 
silver ores are absent j but its wealth in iron (Devonian) and copper 
(Permian) aootns likely to have gioat mining importance in the 
future. The district of Zlatoust is celebrated for its gianite, opidoto, 
nephrite, and a variety of docorative stones and minerals. Coal is 
spread ovci a wide aroa, hut only m layers too thin to make woilo 
ing remunerative, Firo clay, kaolin, and sandstone for making 
grindstones aro obtained to some extent ; naphtha, sulphur, and 
saltpetre have boon observed in several places. 

Ufa belongs almost entirely to the drainage nioa of tho Byeiaya, 
a groat tributary of tho Kama, which risos m Orenburg, flows south 
and west till it piorcos a mountain chain at Bugutchan, and then 
runs north and north-west, watering tho high plains and receiving 
a number of important tributaries, among which tho Sim, tho 
Tanyp, and tho Ufa aro also navigabio The banks of the Byeiaya 
aro thickly peopled, and it is an important channel foi trade, but 
it sometimes reaches so low an ebb m summer that steamers cannot 
piocoed beyond Birsk. The Kama flows ioi 120 miles along the 
western border of the govonraiont. Marshes lie along its course, so 
tlmt its banks are but thinly inhabited. Forests cover nearly half 
tlio area, but the plains on tlio loft of tlio Byeiaya aro comparatively 
thinly wooded. The climate of Ufa is very continental. The averago 
temperature at U fa is 87° F, , and the winter is extremely cold (Janu- 
ary 6° *5 F., July 68° F.) ; at tho Zlatoust observatory (1340 feet) the 
avorage temperature is only 82*‘2 (January 2°; July 01 o, 8). Even 
in tho hilly tracts of Zlatoust the annual rainfall is only 19 inches. 
The rivers are frozen 158 days at Ufa, and 202 about Zlatoust. 

The population of Ufa is now rapidly increasing (1,798,200 m 
1882, as against 1,291,020 in 1865). Only one-tlurd of the whole 
is Russian, the remainder being chiefly Bashkirs (50 per cent , in- 
cluding Meschenaks and Topters), Tartars (8 4 per cent.), Tchero- 
miasos, Tebuvaabes, Mordvinians, and Votiaks. In the south the 
Bashkirs, Tartars, and other Ural-Altaians constitute two-thirds of 
the population. Among tho Russians two distinct elements must be 
distinguished, — some 100,000 peasants, who formerly were mining 
serfs, and now support themselves chiefly by work m or for the 
mines, and nearly 620,000 agriculturists, for the moat part more 
recent immigrants. The latter carry on agriculture on an extensive 
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scale, and expoit laige quantities of com. The Bashkirs aie chiefly 
cattle-bieedeis, but of late they have been dnven more and moie 
to tillage, owing to the appiopnation by speculator of their exten- 
sive pas tin e-lands Bee-keeping is laigely earned oil, and hunting 
is still an lmpoitant soiuee of income to the Bashkir. In the 
noith east the tiade m timbei and the manufactuie of various 
wooden waies aie laigely engaged m by the peasantiy The mining 
mdustiy is advancing, notwithstanding many obstacles (see vol 
xxi p 85) , the non-woiks of Zlatoust especially have a wide 
leputation Flour-mills, distilleues, and tannenes come next m 
impoitance The expoils of coin, linseed, timbei, wooden waies, 
metals, tallow, hides, and cattle are considerable, and tiade is 
active, especially at the fairs of Menzelmsk, Ufa, and Zlatoust 
Theie aio six administrative distucts, the chief towns of which 
(with populations m 3 884) aie — Ufa (25,660), Beleboi (4200), Birsk 
(8000), Menzelmsk (6100), Sterlitamak (8940), and Zlatoust (18,990) 
The loading places Tchefny and Roiozovka on the Kama, and seveial 
non and copper woiks (Satlauslc, Yurezan, Katav-Ivanovsk, about 
6000 inhabitants each) ought also to be mentioned 

UFA, capital of the above government, is situated at the 
confluence of the Ufa with the Byeiaya, on high crags 
intersected by ravines, winch aie covered with gaidens and 
orchards. The better part of the town contains a few stone 
buildings connected with the administration, two cathe- 
drals, and a few churches , the remainder is a scattered 
aggregation of small wooden houses Theie are two class- 
ical gymnasiums foi boys and gnls, a theological seminary, 
and several lowei schools. The town lias a few good hospi- 
tals The manufactures aie insignificant in Ufa itself, but 
there are several iron and copper works of importance 
within the district. Owing to the fertility of the neigh- 
bouring regions, and the position of the town at the junc- 
tion of two important rivers, the Ufa merchants carry on a 
brisk export trade. The population, has rapidly increased 
of late, reaching 25,660 in 1884. 

Uia was founded in 1574, when a fort was built on the Byeiaya, 
tli tee other ioits being elected about the same time at Busk, 
Menzelmsk, and Beiozovkn, to connect Ufa with the Russian settle- 
ments on the Kama Tho wooden kreml of Ufa, piotectcd by 
wooden toweis and an outer earthen wall, had to sustain the attacks 
of the levolted Baslilais and Russian serfs in 1662 and at later 
datos, and m 1778 Telulca, one of the chiefs of the Pugatclielf 
revolt, besieged it for foui months 

UGANDA, a country of eastern Central Africa, to the 
north-west of the “Victoria Nyanza It has an area of about 
34,000 square miles, extending from. 1° N. lat. to the 
Kitangule river, and from 31° E long to the Nile. The 
country bordering the lake and to the north-west is moun- 
tainous, the mountains being arranged m low parallel 
chains The hills, coveied with splendid timber and abun- 
dant underwood, rise to a height of 400 feet above their 
valleys, through which sluggish streams flow to the lake 
Farther north the country becomes a plain, and the eastern 
portion of Uganda, between Rubaga and the Nile, consists 
of undulating country, varied by deep narrow valleys. The 
geological formation of the country is volcanic or melamor- 
phic ; two or three feet of rich black alluvial soil form the 
uppor strata, covering a bed of red sandy clay, often 30 
feet thick. In some places porcelain earth is found, as 
well as large masses of mica. Ironstone is present in con- 
siderable quantities, but as yet no other metals have been 
discovered The climate is mild, and the temperature re- 
markably uniform throughout the year , the thermometric 
range is from 50° to 90° F ; but the mean annual variation 
is only 20°. The annual rainfall is 50 inches, the greatest 
amount of rain occurring in March, April, May, and Sep- 
tember, October, and November, when ram falls nearly 
every day, thunderstorms being frequent. 

The population of Uganda is about live millions Tli e men ai e tall 
and well-built, and have good features and dark chocolate-coloured, 
skin, with woolly hair. The women in their youth are good- 
looking The countiy is divided into three provinces — Uddu m the 
south, Singo in. the west, and Changwe m the east, to which must 
be added about 400 islands in the lake The government of the 
countiy is feudal, the king being nominally supieme. Succession 
to tho throne is hereditary, but the successor is usually a minor 
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chosen by three hereditary chiefs, who with the young king s mother 
cany on the government until lie is of age The leigmng family 
m Uganda is descended fiom the "Wahuma tube, the late king 
Mtesa professed to tiace back Ins descent to Kintu (or Ham), the 
founder of the dynasty The countiy is luled by the king, three 
liereditaiy chiefs,' and a council of mmoi chiefs, — two hereditaiy 
chiefs and a certain piopoition of the otheis being continually m 
lesnience at Rubaga, the capital of the country The laws are 
strict, and the admimstiation ot justice is conducted in. an ordoily 
manner There is no real taxation, but the people aie compelled, 
to lendei feudal service to all then superiors The Waganda may 
be divided into foui classes, the lowest class being the slave popu- 
lation, consisting of pusoneis taken m war and then descendants , 
next come the *' bacliopi” oi peasants, who foim the mass of the 
population, the thud class aie the “batongoli,” or chiefs, who aie 
recruited from the bacliopi, but whose honours aie not hereditaiy , 
they reeeive their lank for distinguished braveiy m the field 01 foi 
sei vices rendered to the state, and they are the gov ex m os of the 
villages The highest class is that of the ,e bakungu,” a supenoi 
giade of chiefs, all belonging to the “ luchiko” 01 state council, and 
being go vein 01 s of large distnets of land The tlnee gieatlieieditaiy 
chiefs belong to this class, and they are supreme governors of the 
tlnee gieat districts into which Uganda is divided. The "Waganda 
aie very wailike, all adult males aie compelled to solve in the army 
when required, and the military organization, having its head- 
quaiteis at the capital, minifies thioughont the whole land Game 
is veiy plentiful . elephants, buffaloes, zebias, llunoceioses, wild 
boais, twelve species of antelopes, lions, leopaids, jackals, fo\es>, 
hyamas, haies, chimpanzees, and seveial species of monkeys inhabit 
the foiest Snakes aie numeious , hippopotami, ciocodiles, and 
otters abound m the lake and m the Nile, as also many watei-iats 
Thepimcipal buds aie pariots, guinea-towl, owls, vultuies, adju- 
tants, goatsuckeis, kites, eagles, ducks, geese, stoike, cranes, lieious, 
gulls, seal let flamingos, daiteis, the sacied and glossy ibis, and 
brilliantly coloured honey-buds The principal insects aio mos- 
quitos, fleas, locusts, white and driver ants, and huttei flies of many 
species The domestic animals are cows, goats, and a few sheep 
and dogs. The Waganda live chiefly upon a vegetable diet, tlie 
banana forming the staple food, it grows every wlieie, and requnes 
little or no cultivation The sw eet potato is the chief vegetable 
cultivated, but coffee, sugar-cane, cassava, maize, sesame, millet, 
tullabone, several species of beans, and two oi tlnee kinds of pump- 
kins are grown to a small extent The pi incipal fi uits are the mpaJ u 
and a species of amonium Stiangeis have introduced wheat, rice, 
guavas, papaws, pomegianates, tomatoes, onions, and ladislies. 
Wine is made fiom the banana tiee, and is a staple drink Buttei 
and cheese are also made A good deal of manufactuie is earned 
on, foi the people me ingenious and clever ivoiknien, and then 
work is tasteful, neat, and exact Two kinds of potteiy, a coarse 
and a flne variety, aie manufactured in consideiable quantities. 
The basket voile is extiemoly good, and the metalwork fai supenoi 
to any seen among the neighbouung tribes The manufactuie of 
haik-cloths, m which most of the people aie clothed, is very ex- 
tensively earned on, and their wood-v T oik and boat building are of 
veiy supenov quality Tanning, dyeing, and bead-woik employ 
numbers of the people, Theie is not very much home tiade m 
Uganda ; it is limited to the barter of native manufactures Seveial 
times a yeai caiavnns ainvo fiom Zanzibar, bunging calico, guns, 
powder, files, knives, &c, Tlio standaid value of any article is 
leckoned by 100 cowries or an arm’s length of calico and beads ; 
hoes, salt, and fish are also employed as mediums of exchange. 
The language spoken m Uganda belongs to the gieat Bantu family, 
and is very rich m words It lias ten classes of nouns, the noun 
being tlie most important part of speech Giammaticnl inflexions 
are formed by piefixes , the inflexions of verbs, adjectives, and 
pronouns vary according to the class of the governing noun 
Adjectives agree with the substantive m number and case, and 
always follow the noun. There are personal, possessive, relative, 
demonstrative, and interrogative pronouns, and several foi ms of 
veibs The Waganda aie veiy good anthmeticians. The root of 
all multiples is ten , tallies are used as aids to the memoiy Tlie 
people are veiy musical; their voices aie clear and melodious, and 
of consideiable range They have a great vauety of tunes, — 
oichestral, dance, and vocal music having distinct characteristics 
Then musical instillments consist of harnionicons, rattles, duuns, 
horns, whistles, flutes, and harps The Waganda hare no images 
oi outwaid symbols of their gods ; nnd they think that the woild 
is ruled by spirits or demons, to whom ICatonga, tlio great cieator, 
lias deputed nia povvei . They worship Mnkasa, tlie god of the lake , 
Naduala, the god of small-pox ; Chiwulca and Nenda, the gods of 
war; and seveial of the former monarchs of Uganda, who tiro be- 
lieved to he demi-gods A thunder spirit is also invoked. The gods 
of war aie supposed to inhabit certain trees, and offerings are made 
to them befoio entering the war-path ; like offerings are also niado 
to the god of the lake before commencing n voyage upon its waters 
The Waganda are courteous, cleanly, given to hospitality, but 
drunken, and to a certain extent indolent. Their standard of 
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lality, even judged by that of the sunoundmg tribes, is not 
h Human life is little lespected, they aie uutiutliful and in- 
decent Unless moved by passion, they aie not ciuel , passionate, 
they aie not revengeful Cluldien aie well tieated, as aie the aged 
men On account of the extensive prevalence of polygamy, women 
occupy a somewhat low social giade 

Uganda was first visited by Speke and Grant in I860, and the 
countiy lias since been visited by numerous Europeans, chiefly 
mission ai les The Chuich Missionaiy Society and the Roman 
Catholics have mission stations m the countiy In 18SG some 
forty of then converts weie burnt at the stake, and m the same 
year Bishop Hannington was muideied on tlio bouleis of the 
countiy by tlie oideis of King Mwanga. 

See Speke’s Journal, Giant's Walk, act oss Aftua, Stanley’s Tluouqh the flail 
Continent , and Wilson and Pelkin’s Uganda and the Egyptian Soudan Also a 
monograph “ On the Waganda Tiilie," by R W Felkm, in flioc lion Sac Ed , 
•vol xiu and an Outline dammar of the Luganda Language , by C. 1 Wilson 


UGLITCH, a district town of Russia, m the government 
of Yaioslavl, is situated on the upper Volga, principally on 
its right hank, 67 miles to the west of the capital of the 
province Its historical remains aie mostly associated with 
the pnnee Dmitri (see vol xxi p 93) Tlio wooden house 
he occupied, a church of St Demetrius “ on the Blood ” 
erected at the spot where lie was killed, and a kiosk on tlio 
site of the convent wheie his mother was forcibly conse- 
crated a nun, — all commemorate this chapiter m the history 
of the rule of the boiars at Moscow at the beginning of the 
17tli century An old cathedral, erected in the 13tli cen- 
tury but subsequently restored, and containing tlio giave 
of Prince Roman, recalls a still earlier period of municipal 
independence Uglitch has now become a commercial and 
industrial city with 11,930 inhabitants (1883), and has an 
important trade, being one of tlie chief loading places on 
the upper Volga Its industries comprise tlio sewing of 
sacks for corn and flour (about one million every year) and 
tlie knitting of woollen socks ; and it 1ms a paper-mill, 
distilleries, copper woiks, and linen factories Corn, papei, 
sausages (with which the name of Uglitch has long been 
associated), candles, <kc , are shipped at the town. 

Uglitch is one of tlio oldest towns of Russia; its local annuls go 
as far as back as tlio 9th contmy Until the I4tli century it main- 
tained its independence as a separate pnnoi polity, which extended 
ovei eastern Tvei, and elected its own pinnies In 13521) the sons 
of Prince Roman the Saint ion on ncoil then liulepondeneo m favour 
of Moscow, and fifty yeais later the Uglitch pimces finally sold their 
lights to the great prince of Moscow. Tlio Tartars plunduunl tlio 
town during then invasions of 12,37, 1293, and 1408, its also did 
the Lithuanians at a later dale. 


UGOLLSTO. See Giieraudissoa and Pisa. 

UGRIANS. See Finland, vol. ix. p. 219. 

UHLAND, Johann Ludwig(1787-~1862), Gorman poet, 
was born at Tubingen, on April 26, 1787. Ho studied at 
the university of his native place, taking jurisprudence as 
his special subject, but also devoting much time to litera- 
ture Having graduated as a doctor of laws m 1810, he 
went for some months to Pans ; and from 1812 to 1814 
he worked at his profession in Stuttgart, in tho bureau of 
the minister of justice. He had begun his career as a poet 
m 1807 and 1808 by contributing ballads and lyrics to 
SeckendorPs Musenalmctnctck ; and in 1812 and 1813 he 
wrote poems for the Poetisch&r' Almanack and for the 
Deutsche r Dickterwald In 1815 ho collected his poems 
in a volume entitled Gedickte , which almost immediately 
secured a wide circle of readers, and givos him his place in 
German literature To every new edition ho added some 
fresh poems, and the sixtieth edition, published in 1875, 
included a number of pieces found among his papers, lie 
wrote two dramatic works — Minst , lferzotj von jdrhv'uhen 
and Ludwig der liaier — the former published in 1H17, the 
latter in 1819. Those, however, are unimportant in com- 
parison with his Gedickte . In some respects Uhland must 
be classed with the writers of the romantic school, for, 
like them, he found in the Middle Ages the subjects which 
appealed most strongly to his imagination. But his style 
has a precision, suppleness, and grace which sharply dis- 
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tingiush Ins most characteristic writings from those of the 
romantic poets Iiis best lyncs have the chaim wlncli 
belongs to the unaffected expression of delicate senti- 
ment j and in almost all Ins ballads he displays a remark- 
able power of giving picturesque form to Ins conceptions of 
chaiactei. He was a man of puie and noble impulse, and 
it was m presenting scenes wlncli awaken love, 01 admna- 
tion, or pity that lie did the fullest justice to Ins powers 
[ThlancVs poetic sympathy with some characteristics of the 
ago of ehivaliy did not prevent him from sliaimg the best 
aspirations of Ins own time He wrote manly poems m 
defence of freedom, and in the states assembly of Wiirtem- 
borg he played a distinguished part as one of the most 
vigoious and consistent of the liberal members In 1829 
hn was made a professor, at Tubingen university, of Geiman 
literature and tlio Geiman language, but lie resigned this 
appointment m 1833, when it was found to be incom- 
patible with Ins political duties, In 1848 lie became a 
member of tlio Frankfort pailiament, m which he sat as 
oue of the most respected members of tlio liberal party 

IJlil and was not only a poet and politician , he was also 
an avclont student of tholustoiy of litciaturc. In 1812 he 
published an interesting essay on Dus uUfmmvsische Epos, 
and it'n years afterwards this was followed by an admirable 
work mi Waltlioi von dor Vogelweido. Ho was also the 
autluu of an elaborate study of Dev Mythus von Thor ncieh 
north when Quellen (1836), and ho formed a valuable col- 
lection of Alte hark- und medei deulsehe Volhslicder, which 
appeared in 18*1 l -‘13, Tie died on November 13, 1862 
After his death lus prose works were reprinted, with some 
additions, under the general title Uhh end's Selin fien aur 
(lesek i elite dev Diehtnnt/ und Sut/e (1365-73), and an 
edition of his poems and dramas, in three volumes, was 
issued in 1863. 

Hre Libber L, Ludwig Uhlmid, cine. Slixze (18G3); Mayer, Ludwig 
Uhhuul, seine Fee unde und Zeitganosscn (1867); ami Ludwig 
l lh hind's Lelen, aus dcssen Nachlctss und aus eigencr JUrfiihmng 
ausainmniifesidlt von seiner IFitwa (1874). 

UJ Ml, a town in eastern Central Africa, of considerable 
importance, also known by the name of Kavjble, is situated 
on the eastern shores of Lake Tanganyika, in 4° 55' & lat. 
and 30" 5' ID. long. It is the chief town on that lake, and 
is the centre of a brisk trade in ivory. Formerly it was a 
great slave-market. Tlio town is of a straggling character, 
Arab houses of sun-dried bricks being mingled with native 
huts. Tlio population, which fluctuates considerably, is 
very mixed, being composed of Arabs and the representa- 
tives of numerous Central African tribes Ujiji has been 
visited by various European travellers, who liavo made it 
their headquarters, and it was here that Stanley found 
Livingstone, on October 28, 1871. Opinions vary as to 
the salubrity of its climate, but the balanco of testimony 
appears to prove that during the greater part of the year 
it is very unhealthy. 

U.l JAIN, or Oojkin, a town in the native stato of 
Gwalior, central India, situated on tlio right bank of the 
Sipra, in 23° 11' 10" N. lat. and 75° 51' 45" E. long., 1698 
feet above sea-level. In ancient times Ujj'ain was the 
great and famous capital of Mdlwd, one of the seven sacred 
cities of the Hindus, and the spot which marked the first 
meridian of Hindu geographers. Though much decayed, 
it is still a largo and populous city, with considerable 
commerce. The modem city is surrounded on all sides 
by an. almost uninterrupted belt of groves and gardens. 
In 1881 the population of the town numbered 32,932. 
Its trade consists chiefly in the export of opium and the 
import of European goods, especially cotton fabrics. 

UKRAINE (“frontier ”b the name formerly given to a 
district of European Russia, now comprising the govern- 
ments of Kiiarkoff, Keeff, Podolia, and Poltava ( qv , .). 
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ULCER See Surgery, vol xxii p. 683 

ULFILAS (311-381), the apostle of Christianity to the 
Gothic lace, and, through his translation of the Sciiptuies 
into Gothic, the father of Teutonic literature, was bom 
among the Goths of the trans-Danubian provinces in the 
year 31 1. 1 There is a tiadition that his ancestors were 
Chnstian captives from Sadagolthma m Cappadocia, who 
had been earned off to the lands beyond the Danube in 
the Gothic laid of 267 , but the evidence on which this 
rests is inadequate An authontative record of the outlines 
of lus life has only been discovered within the last fifty 
years, in a wilting of Auxentius, his pupil and companion 

At an early age Ulfilas was sent, either as an envoy 
oi as a hostage for his tube, to Constantinople, pro- 
bably on the occasion of the tieaty arranged m 332 
Diuing the preceding centuiy Christianity had been 
planted sporadically among the Goths beyond the Danube, 
tluough the agency m pait of Clm&tian captives, many of 
whom belouged to the ordei of clergy, and m pait of 
merchants and tradeis. Ulfilas may therefore have been 
a convert to Christianity when he reached Constantinople 
But it was here piobably that he came into contact with the 
Auan doctunes which gave the form to his later teaching, 
and here that he acquired that command over the Greek 
and Latin tongues which equipped him for his labours 
as a translator For some time before 341 he worked as 
a “lector" or readei of the Scriptures, probably among 
his own countrymen in Constantinople, or among those 
attached as fvederaU to the imperial ainues in Asia Mmoi 
From this woik ho was called to return as missionary 
bishop to his own countiy, being oidamed by Eusebius of 
Nico media and “the bishops who wore with him” in 341 
This ordination of Ulfilas as missionary bishop by the 
chiefs of the semi-Arian paity is at once an indication of 
their determination to extend then influence by active 
missionary entorpnse and evidence that Ulfilas was now, 
if he had not been before, a declared adherent of the Arian 
or semi-Arian party He was now thirty years of age, and 
lus work as “bishop among the Goths" covered the re- 
maining foifcy years of his life For seven of these yeais 
he wrought among the Visigoths beyond the Danube, till 
the success which attended his labours, and the growing 
numbers of lus flock, drew down the persecution of the still 
pagan chief of the tribe This “saculegus judex" has 
been identified with Athanaiic, a later persecutor, probably 
without sufficient ground The persecution was so severe 
that, to save his flock fiom extinction or dispersion, Ulfilas 
decided to withdraw both himself and lus people from its 
range "With the consent of the emperor Constantius, he 
led them aci oss the Danube, “ a great body of the faith- 
ful,” and settled in Moesia at the foot of the range of 
ILemus, and near the site of the modern Tirnova (348). 
Here they developed into a peace-loving pastoral people 

The life of Ulfilas during the following thirty-three 
yeais is marked only by one recoided incident, his visit to 
Constantinople in 360, to attend the council convened by 
the Anan or Homoian party. His work and influence were 
not, however, confined to his own immediate flock, but 
radiated by means of his wutmgs (homilies and treatises), 
and through the disciples he despatched as missionaries, 
among all the tribes of the Gothic stock beyond the 
Danube By this time probably he bad made some pro- 
gress with his version of the Scriptures, and copies ot 
parts of it would begin to cnculate. Thus the church 
beyond the Danube, which had not been extinguished on 
ULfilas’s withdrawal, began to grew once more in numbers 
and importance, and once more had to undergo the fires of 
persecution. Catholic missionaries had not been wanting 
in the mea nwhile, and m the indiscriminate persecution by 
1 Krafft gives 313 as the date, Wait/ 318 
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Athanaric between 370 and 375 Catholics and Auans 
stood and fell side by side. The leligious quarrel either 
accentuated, or was accentuated by, political differences, 
and the rival chiefs, Athanaric and Fiitlngein, appealed 
as champions of Paganism and Christianity respectively 
Then followed the negotiations with the emperor Valens, 
the general adhesion of the Visigoths uuder Frithigem to 
Arian Christianity, the crossing of the Danube by himself 
and a host of his followeis, and the troubles which cul- 
minated m the battle of Adnanople and the death of 
Valens (378) The pait played by Ulfilas m these troub- 
lous times cannot be ascertained with certainty It may 
have been he who, as a c< presbyter Chnstiani ntus ” con- 
ducted negotiations with Valens befoie the battle of Adn- 
anople , but that he headed a previous embassy aslang foi 
leave for the Visigoths to settle on Roman soil, and that he 
then, for political motives, professed himself a conveit to the 
Arian creed, favoured by the empeior, and diew with him 
the whole body of Ins countrymen, — these and othei similai 
stories of the oitliodox church historians appear to be 
■without foundation The death of Valens, followed by 
the succession and the eaily conversion to Catholicism of 
Theodosius, dealt a fatal blow to the Arian paity within 
the empire Ulfilas lived long enough to see what the 
end must be Hardships as well as yeais must have com- 
bined to make him an old man, when m 381 lie was sent 
for to Constantinople The emperor had summoned him, 
for wliat purpose cannot be clearly ascertained A split 
seems to have taken place among the Arians at Constan- 
tinople Party riots were too familiar theie, and a fierce 
dispute over a theological dogma, however abstruse, placed 
the peace of the city, if not the security of the palace, in 
jeopardy Ulfilas was summoned to meet the innovators, 
and either by argument or by influence to induce them 
to suirendei the opinion which caused the dispute His 
pupil Auxentius descnbes how, “ in the name of God,” he 
set out upon Ins way, hoping to prevent the teaching of 
these new heretics from leaehmg “ the chuiches of Christ 
by Christ committed to lus charge ” Ho sooner had he 
reached Constantinople than he fell sick, “having pondered 
much about the council,” and before he had put Ins hand 
to the task which had brought lum he died, piobably in 
January 381 A few clays latei there died, also m Con- 
stantinople, his old enemy and persecutor, Athananc 

The Anainsm of Ulfilas was a fact of pieguatit consequence foi 
lus people, ami mcluectly for the empue It had been lus lifelong 
faith, as we learn from the opening words of Ins own testament — 
“ Ego Ulfilas semper sic crodidi ” If, as seems probable fioni the 
circumstances of Ins oulmation, ho was a Semx-Anau and a follower 
of Eusebius m 3dl, at a later period of his life lie departed irom 
this position, and vigorously opposed the teaching oi lus former 
leadei He appears to have joined the Homoian paity, which look 
shape and acquired influence befoie the council of Constantinople 
m 360, where he adhered with the rest of the council to the creed 
of Arnmnum, with the addendum, that m future the terms biricrraaris 
and o bcria should lie excluded fiom Olmstologieal definitions. 
Tims we learn hom Auxeiitius that he condemned Homoousians 
and I-Iomoiousians alike, adopting for lumself the Homoian foimula, 
“filmm sitmlein esse putu suo " This Auau form of Christianity 
was impaited by Uliilas and Ins disciples to most of the tubes of 
the Gothic stock, and persisted among them, m spite of the peiso- 
cution, hatred, and political disasteis it involved, for two centuries. 

The other legacy bequeathed by Ulfilas was of less questionable 
value Ills version of the Seuptures (see Gormo Language, vol. 
x p 852) is lus greatest monument as a way-bveakei and a scholar 
By it he became the first to laiso a barbarian tongue to the dignity 
of a literary language , and the skill, knowledge, and adaptive 
ability it displays make it the crowning testimony of his poweis 
as well as of his devotion to his work 

The personal qualities of the man may bo inferred from his pupil’s 
doscnption of him as “of most upiiglit conversation, truly a con- 
fessoi of Chi ist, a teacher of piety, and a preacher of truth, — a man 
whom I am not competent to praiso accoiding to lus merit, yet 
altogether keep silent I dare not M 

literature — Waltz, Das Leben des Ulfilas, 1840, Kiafft, Kt > -chen ges chichte tier 
Ihtitschen Fo'fier, Abtli 1,, 1854, Id , unlade “ UtfllaB," in Heizog’a Realencyklc- I 


midie vol vw 1881, Id , Dr Font ih us b/fd.ti A) lamsmt , Besscll, Das LtiinitU’s 
U/jitas, 1860 , C A Scott, Ulfilas, Apostle of the Goths, ISSo bee also Gothic, 
Language’ undei Goxits , ] 1 ' } 

ULM, an ancient and important commercial town in 
Win te mb erg, and an imperial foi ti ess of tbe fust class, is 
situated on the left bank of tbe Danube, m a feitilo plain 
at tbe foot of the Swabian Alps, 45 miles to tbe south-east 
of Stuttgait and 63 miles to the noitli-west of Munich. 
The town, quaintly built with narrow and confined stiects, 
still pieseives the dignified and old-fashioned appearance 
of an ancient impel lal town, and contains many mediaeval 
buildings, both of histone and of artistic intei cst Among 
these, besides numerous handsome private houses, are tbe 
town house, of the 16th ceutuiy, m the Transition stylo 
fiom late Gothic to Renaissance, tbe Kornhaus and 
maiket-buildmgs ; the Ehmgerliaus or Neubiomieiliaua, 
now containing the industrial museum, tbe “new build- 
ing,” elected in 1603 on tbe site of a palace of Chaile- 
niagne , and the commandeiy of the Teutonic order, built 
m 1712-18 on the site of a habitation of tlie oidoi dating 
from tbe 13th ceutuiy By lai the most mipoi taut and 
conspicuous building m Ulm, however, is tlie magnificent 
eaily Gothic cathedral, next to the cathedral of Cologne 
the laigest cliuich m Germany, and capable of containing 
30,000 people Begun m 1377, and earned on at mLoi- 
vals till the 16th ceutuiy, the building was long left un- 
finished ; but in 1844 the woik of lestoration and com- 
pletion was undertaken, and has steadily progressed over 
since. Ulm cathedral has double aislos and a pentagonal 
apsidal chon, but no transepts Its length (outside 
measurement) is 464 feet, its bieadth 159 feel, the nave 
is 136 feet high and 47| wide , tlie aisles, wlnoli are 
covered with rich net-vaultmg, are 68 feet in height. The 
massive and nchly decorated square tower in the contio ol 
tlie west fagade, foi centuries terminated by a temporal y 
spue, is now being completed aeeoulmg to tho ongmal 
plans, by the addition of an octagonal story and a tall 
open spuo, which is to bo earned up to the height of 531 
feet The towers of the chon have also been inbuilt in 


the course of the present restoration; they are 282 feet 
high Tlie interior, which is unusually well lighted, pro- 
duces an impiession of much dignity from tho gieat height 
of the nave, the absence of obtrusive decoration, and the 
massive manner m which tho walls and piers are tieatod. 
It contains some fino stained glass, the largest oigan in 
Germany (1856), and a number of interesting old ) Hunt- 
ings and caivmgs by Syrlin, Engelbergor, and other masters 
of the Swabian school. The cathedral belongs to tho Pro- 
testant Church Trinity Church dates from 1617-21 ; and 
there aie also a Roman Catholic church and a modem 


synagogue in tho town. The Danube, joined by tho filar 
just above tho town and by the Blau just below, becomes 
navigable at this point, so that Ulm occupies tho import- 
ant commercial position of a terminal river-port. The 
trade, especially in wood and gram, has an upward tend 
oncy , and the Ulm market for leather and cloth is also 
rising in impoitance Ulm is famous for its vegetables 
(especially asparagus), barley, beer, pipe-bowls, anil sweet 
cakes (Ulmer Zuckcibrot) Bleaching, brewing, and brass 
founding are carried on, as well as a largo miscellany of 
manufactures, including hats, metal goods, agricultural 
implements, tobacco and cigars, cement, paper, and chem- 
icals The population m 1886 was 33,611. 

The vauous routes a hicli converge at Ulm lum* made it at all 
times a strategic point of great impel Lance, ami it lias long been a 
iorLiess of tlie last rank In 1844 -55) the Germtm Con federal ton 


carefully fortified it with walls, ramparts, and ditches, and in 1876 
the new German empire added a very comprehensive outer girdle 
of detached forts, culminating m the powerful citadel of Wilhelms* 
burg. The defensive works embrace also tlie Bavarian town uf 
Hen- Ulm (7823 inhabitants), cm tho opposite hank uf the Danube, 
united with tho older city liy two stone bridges, Ulm is thus tho 
basis of operations for tbe German army behind tho Black Koioafc, 
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and can easily shelter a force of 100,000 men, its peace gamson 
is 5600 1 S 

Ulm is mentioned as eaily as the year 854 It subsequently 
became afiee impel lal city, and the leading town m Swabia. In 
the 15th eentuiy it attained the summit of its piospeuty, and 
ruled ovci a distucfc of many sqnaie miles, with a population, rural 
and urban, of about 60,000 Towards the end of the Middle Ages 
it frequently appeals at the head of various Swahian leagues In 
1530 it adopted the Augshiug Confession. In 1803 it passed to 
Bavaiia, and m 1810 to 'Wmtembeig In 1805 General Mack, 
with 33,000 Austrians, capitulated to Napoleon at Ulm Ulm is 
lomaikable in the history of Geiman literatuie as the spot wheie 
tho * * meistersangoi ” lingered longest, presei vmg, mthout text 
and without notes, tho tiaditional loie of their ciaft In 1830 
theie weie twelve “ meistei sanger” alive at Ulm; hut in 1839 the 
four suivivois formally made over then insigma and guild pi opeity 
to a modern singing society, and closed the xecoid of c ‘ Meistei - 
gesang” m Germany. The last foimal meeting of the Nnrembeig 
“meistor 1 ’ took idace m 1770. 

ULPIANTJS, Domitius, Roman jurist, was of Tyrian 
ancestry, but the time and place of Ins birth. are unknown. 
He made Ins first appearance m public life as assessor in 
tlie audiioi utm of Papmian and member of tlie council of 
Septimius Severus ; under Caracalla lie was master of the 
requests. Elagabalus deprived lnm of Ins functions and 
banished him from Rome, but on the accession of Alex- 
ander (’222) he was at once lecalied and reinstated, and 
finally became the emperor’s chief advisei and prsefectus 
prastono. His curtailment of the pnvileges granted to the 
praetorian, guard by Elagabalus provoked their enmity, and 
several times he only narrowly escaped their vengeance ; 
ultimately, in 228, lie was murdered in. tbe palace, in tho 
course of a not between the soldieis and the mob 

U1 plan’s pouod of liteiory activity oxtoncled fiom about 211 to 
222 A. J>. Ills woiks include Ad Sabimcm, a commentary on tlio 
jus civile in over filty books, Ad JSdictum, a commontaiy on tho 
Edict, in oighty-thvoo books, collections of Opinions, Responses, 
and Disputations ; books of Rules and Institutions ; treatises on 
tlio functions of tho different magistiates, — ono of them, tho Da 
OJJloio Pt'ocoiisuhs Libn X , being a comprehensive exposition of 
the criminal law , monographs on various statutes, on testamentary 
trusts, and a variety of other works. TIis writings altogether 
have supplied to Justinian’s Digest about a third of its contents, 
and Ins commentary on tho Edict alone about a fifth. As an 
author ho is characloiized by doctrinal exposition of a high oidei, 

J udiciousness of criticism, and lucidity of arrangement, stylo, anil 
anguago. Domitii Ulpiam Fragmented, consisting of twonty-mno 
titles, were first edited by Tilius (Pans, 1549). There aro modem 
editions by Hugo (Berlin, 1834) and Booking (Bonn, 1836), tho 
latter containing fragments of tho first book of tho Institutiones 
discovered by Endlicher at Vienna m 1835. 

ULRICI, IIermann (1800-1884), ono of the most 
active philosophical writers in. Germany since Hegel’s 
death, was born at Pforten, Prussia, on March 23, 1806 
Educated for tho law, ho gave up his profession upon the 
death of his father in 1829, and after four years of further 
study, clovoted to literature, philosophy, and science, 
qualified as a university locturer In 1834 he was called 
to a professorship at Halle, where he remained till his 
death on tho lltli January 1884. His first works were 
in the domain of literary criticism. His treatise On Shake- 
speare's Dramatic Art (1839) has been translated into 
English. In 1841 he published a work Ueber Princtp u 
Methods der Xlegelschen Philosophic, in which he subjected 
Hogel’s system to a severe criticism. The critical attack 
was continued in the Grundprincip der Philosophic 
(1845-6), which at the same time expounds bis own 
speculative position ; to this must be added as comple- 
mentary his System der Logih (1852). His later works, 
dealing with poxennial problems of philosophy, have found 
a more extended circle of readers. Such are Glauber. und 
Wissen (1858), Gott und die JSfatur (1862, 3d ed. 1875), 
Gott und der Mensch (2 vols., 1866-73, 2d ed. 1874). 
From 1847 onward Ulrici was associated with the younger 
Fichte in the editorship of the Zeiischriftfur Philosophic . 

His philosophical standpoint may be characterized as a reaction, 
from the pantheistic tendency of Hegel’s idealistic rationalism 
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towaids a more pronouncedly theistie position The Hegelian 
identity of being and thought is also abandoned and the tiuth of 
lealism acknowledged, an attempt being made to exhibit idealism 
and realism as lespectively incomplete but mutually complementaiy 
systems Uluci’s latei woilcs, while expiessmg the same views, 
aie laigely occupied m proving the existence of God and the soul 
fiom the basis of scientific conceptions, and in opposition to the 
materialistic current of thought then popnlai m Germany 

ULSTER. See Ireland 

ULTRAMARINE, a magnificent blue pigment, which 
occurs m nature as a proximate component of Lapis La- 
zuli (qv) Lapis lazuli has long been known as a precious 
stone, and highly valued as such, and as early at least as 
the 11th eentuiy the art of extracting a blue pigment from 
it was practised From the beginning of the 16th century 
this pigment began to be imported mto Euiope from “ over 
the sea,” as azurrum ultramannum. To extract it, the 
stone, after having been powdered coarsely, is heated to 
redness and thrown mto cold water to facilitate its con- 
version into a very fine powder, which is next treated with 
dilute acetic acid to remove the carbonate of lime which 
is present m almost all specimens The insoluble blue 
residue is mixed up into a “ dough ” with a composition of 
resin, pitch, and linseed oil, and this dough is then kneaded 
under water, which is renewed as long as it runs off with 
a blue colour The blue liquor, when allowed to stand, 
deposits a fine precipitate, which is collected, washed, dried, 
and sold as ultramarine. As the yield amounts to only 2 
to 3 per cent of the mineral used, it is not surprising to 
learn that the pigment used to be weighed up with gold. 
It was valued chiefly on account of its bulliancy of tone 
and its inertness m opposition to sunlight, oil, and slaked 
lime (m fresco-pamting). 

Lapis lazuli lias the composition of a double silicate of lime and 
soda combined with sulphates and sulphides of the metals named 
Of the many analyses made (compaie Lavis Lazuli) we quota the 
following, earned out by Schultz in Rammelsberg’s laboratory — 
combined sulphur (not S0 3 ), 3 16; combined sulphuric acid, SO a , 
5*67, silica, 43 26 ; alumina, 20 22 ; oxide of lion, calculated as 
Fe,0 3 , 4*20 , lime, 14 73 , soda, 8 76 

In 1814 Tassaer observed tho spontaneous formation of a blue 
compound, veiy similar to ultramaune, if not identical with it, m a 
soda-furnace at St Gob&m, which caused the “ Socidtd pour l’En- 
couragement dTiulustne ” to oifei a prize for the artificial production 
of tho precious coloui. Tlie problem was solved almost simultane- 
ously by Guimet and by Ohnstiau Gmelm, then professor of chem- 
istry in Tubingen ; but while Guimet kept his process a secret (it 
has indeed never become known) Gmelm published his, and thus 
became the originator of an mdiistiy which flourishes to this day 
chiefly m Germany. There are very few ultramarine works in other 
countries, and none, as far as we know, m Great Britain. The raw 
materials used in the manufactme are — (1) iron-fico kaolin, or some 
other land of pure clay, which should contain its silica and alumina 
as nearly as possible in the proportion of 2 Si0 2 j A1 2 0 3 demanded 
by the formula assigned to ideal kaolin (a deficit of silica, how- 
ever, it appears can be made up for by addition of tlie calculated 
weight of finely divided silica) , (2) anhydrous sulphate of soda ; 
(8) anhydrous carbonate of soda ; (4) sulphur (m the state of 
powder) ; and (5) powdeied charcoal or relatively ash-freo coal, or 
colophony in lumps. The numerous modes of manufacture may 
be viewed as modifications or combinations of three processes. 

(I) In the Nuremberg process the soda is used as sulphate, or 
partly as such and partly as carbonate. The following recipe gives 
an idea of the proportions m which the materials are used — kaolin 
(calculated as anhydrous matter) 100 parts , calcined sulphate of 
soda 83 to 100 (or 41 of sulphate and 41 of carbonate) ; charcoal 17; 
powdered sulphur 13. These ingredients are mixed most inti- 
mately ; they are then rammed tight into fire-clay crucibles and 
kept at a nearly white heat for 7 to 10 hours, access of air being 
prevented as far as possible. The product obtained is a greyish or 
yellowish green mass, winch is soaked in and washed with water , 
the porous residue is ground very fine m mills, again washed, dried, 
and again ground m the dry state and passed through sieves The 
product at this stage has a green colour, and is sometimes sold as 
‘‘green ultramarine,” although it has not a high standing amongst 
green pigments. For its conversion into blue ultramarine it is 
heated with sulphur m the presence of air to a relatively low tem- 
perature. Of the various apparatus used for this important stage 
of the manufacture, the easiest to describe is a largo muffle, heated 
from the outside. On its floor the green ultramanne is spread out 
to a depth of 2£ to 8 inches, and heated (with closed doois) to a 
XXIII. — 91 
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temperature at which, sulphm powdei when thrown m catches fii© 
spontaneously. This tempeiatuie "being maintained, a shovelful ot 
sulphur is thrown m and allowed to bum off while the mass is 
being constantly agitated with non lakers Anothei dose of sul- 
phuc is then added, and so on until a sample taken out is found to 
have come up to the highest attainable bullianey and depth of blue 
The product is then lixiviated with watei, winch le moves a deal of 
sulphate of soda foimed m the process , it is then giound up veiy 
fine, and finally subiected to elutuation to produeea giaduated senes 
of ul trainann.es of diffeient degiees of fineness In some woiks the 
process of snlphuiation is divided into two or more periods, after 
each of which the product is washed, dned, and giound hefoie being 
returned to the muffle to produce a highei degree of homogeneity 

(2) In the carbonate of soda process the soda is used solely, or at 
least principally 3 m tlie caibonate form Tlie following is one of 
many lecipes —kaolin (calculated as anhydious matter) 100 , cai - 
bonate of soda 100 , charcoal 12 , sulphui 60 The mixtuie is 
heated m a levaiberatory furnace to foim in the first instance a 
white mass, which is so porous that it leadily passes, by oxidation, 
into green and partly even into blue nltiamarme Gieen ultia- 
manne, saleable as such, cannot be produced m this manner The 
half-blue product is finished hy sulphuration pietty much as ex- 
plained above for the bTuiembeig piocess well-made soda ash 
ultramarine has a ricliei coloui than the Huiembeig variety 

(3) Si lica ultrarnct'i me is soda-asli ultiamarme m whose piepaia- 
tion a quantity of finely divided silica, equal to 6 to 10 per cent 
of the weight of the kaolin, has been added It is distinguished 
by a reddish tinge, which is the moie fully developed the gieatei 
the proportion of added silica It is more highly pi oof against 
the action of alum solution than non -siliceous ultiamaune is 

Since 1873 the Nurembeig woilcs have been pioducmg four 
vaneties of magnificently violet ultiamaune The mode of manu- 
factme has not transpired At the Pans Exhibition m 1867 a mag- 
nificent block of ultiamaune exhibited by the Kaiseislautem woiks 
attracted attention In its manufacture the loasting (blueing) pio- 
cess is said to have been continued foi till ee weeks 

Artificial, like natural, ultiamaune has a magnificently blue 
colour, which is not affected by light noi "by contact with oil or 
lime as used in. painting Hydiocnlone acid, at once bleaches it 
with liberation of sulphuretted liydiogen gas and milk of sulphur 
The natmal pigmen t is pi oof against dilute acetic acid and solution 
of alum , the artificial pigment is even alum-pioof only m a higher 
or lowei lelative sense Idence theie is loom foi piogiess in one 
duection at least The composition of the pigment is quite smnlai 
to that of lapis lazuli , but tlie constitution of both is still a chem- 
ical enigma It is remaikable that even a small addition of zme- 
white (oxide of zinc) to the reddish vaneties especially causes a 
considerable diminution in the intensity of the colour, while dilu- 
tion with aitificial piecipitated sulphate of lime (“annalin”) or 
sulphate of baryta blanc fix”) acts pretty much ns one would 
expect Ultramai me being veiy cheap (it sells at 7d to lOd per R>), 
it is largely used foi wall painting, the punting of paper hangings 
and calico, &cc , and also as a coriective foi the yellowish tinge 
often pi esent m tilings meant to be white, such as linen, papex, 
&c Large quantities aie used in the manufacture of papei, and 
especially foi producing that kind of pale blue wilting papei winch 
is so populni m Gieat Britain Only the very finest nltiamarme 
can be used for paper tinging, because the least admixture of coaise 
pai tides becomes visible m the paper as daik spots or stains 

ULUGH BEG, Murza Mohammed ten Siiaii Itoic 
(1 394-14:49), astronomer, grandson of Timujr (q v.), suc- 
ceeded Ins father as prince of Samarkand in 1447, after 
having for years taken part m the government, and was 
murdered m 1449 by Ins eldest son lie occupied himself 
with astronomical pursuits, and erected an observatory at 
Samarkand, from which were issued tables of tlie sun, 
moon, and planets, with an interesting introduction, which 
throws much light on the trigonometry and astronomical 
methods then in use (Prolegomenes dcs Tables Astronomi- 
ques d’Ouloug Beg, ed. by Sddillofc, Paris, 1847, and trans- 
lated by the same, 1853). The serious errors which lie 
found in the Arabian star catalogues (which were simply 
copied from Ptolemy, adding the effect of precession to the 
longitudes) induced him. to redetermine the positions of 
992 fixed stars, to which he added 27 stars from A1 Sdfi’s 
catalogue, wliich were too far south to be observed at 
Samarkand. This catalogue, the first original one since 
Ptolemy, was edited by Th. Hyde at Oxford in 1665 
(Tabulae Longitudinis et Latitudinis Stellarwm Fix arum ex 
Observations Uhcgbeighi), and tn 1843 by Baily in vol, xiii, 
of the Memoirs of the Royal Astronomical Society. 
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ULVERSTON, a market-town in the north-west of Lan- 
cashire, England, is picturesquely situated neai Moiecambe 
Bay, on the borders of the Lake district, 9 miles north- 
east of Barro w-m-Fui ness, and 256 north-west of London. 
The town beais small evidence of its great antiquity The 
principal streets branch from the market-place, and tlie 
houses built of stone are generally rough-cast and whitened 
A rivulet flows through the town. The cliuicli of St Mai y, 
founded in 1111, retains the south door of the original build- 
ing m the Transition style, but tlie gieatei portion of the 
structure is Perpendiculai, of the time of Henry VI 11 It 
consists of chancel, nave, aisles, south porch, and embattled 
western tower, and contains an altai-tomb with recum- 
bent figure of Walter Sandys of Comshead, dated 158&. 
After the destruction of Furness Abbey, Ulveiston suc- 
ceeded Dalton as the most important town in Furness, hut 
the rapid rise of Barrow within locent years has relegated 
it to quite a secondary place Formerly it had a consider- 
able tiade m linens, checks, and ginghams, but this has 
greatly fallen off It possesses, however, largo iron and 
steel works (North Lonsdale Iron and Steel Company), a 
large chemical woik, an extensive paper manufactory, a 
bolt mauufactoiy, biewenes, tanyaids, and wooden hoop 
manufactories The population of the urban samtaiy dis- 
trict (aiea 3120 acres) m 1871 was 7607, and in 1881 it 
was 10,008 

Eailymlho 12tli centuiy the loulalun of Ulveiston cniuo into 
tho possession of Stephen, eail of Boulogne, aftei winds lung ot 
England, by whom it was pioseuted to llio monks of Furness 
Abbey as pait of the endowment In 1190 tlio ville of Ulveiston 
■was granted by the abbot of Furness to "William do Lancaster, fust 
baron of Kendal In 1280 it obtained the ehaiter of a market. 
Tbe town became escheated to the abbot of Furness as chief loitl 
m 1342, but this escheatmont was suspended by Edward II. in 
favour of John do Coupland, who captured 10 avid II of Beolluud at 
the battle of Durham. After bis death it reverted to the abbey. 
It is now in tbe possession of the family of Buci'leucli, 

ULWAR, an alternative form of Alwaii (q v,), 
ULYSSES See Odysseus. 

UMAN, a district town of Russia, in tho south of tho 
government of Kieff, is now a small industrial and trading 
town, with 15,400 inhabitants, many of whom arc .Tows, 
who carry on an active trade in tlie export, of corn, spirits, 
&c. It has a remarkable park (290 acres), planted in 179G 
by the ciders of Count Potocki, in connexion with which a 
gardening school is maintained. 

Umaii was founded towaids the beginning of tho 17th century 
as a fori against the laids of the Tartars. Tho Cossacks of tho 
Ukraine, who kept it, revolted against their Polish rulers about 
1665, and had to sustain a fierce siege. In 1674 it was pluudoiod 
and most of its inhabitants murdered by tho Ukuiimans and Turks, 
during tlie wais for tho hctuianslnp, In 1712 its last inhabitants 
wore tiansfoued by Petoi I to the left bank of tho Dnieper, But 
hy the end of tho 18th century, when it again became the property 
of the Potockis, it was lopeoplod and bceamo one of the busiest 
trading towns of Little Russia In 1768, when the CossuekH re- 
volted anew against their Polish serf proprietors, they took Uiiiuft 
and mui doied most of its inhabitants. 

UMBALLA, an alternative form of AmiiAlA (tpv,). 

UMBER Seo Pigments. 

UMBRELLA now means a portablo protector from 
rain, while the name parasol is given to tho generally 
smaller, lighter, and more fanciful article carried by ladies 
as a sun-shade. But primarily tho umbrella (ombrdlu, i tal. 
dim. from Lat. umbra , shade) was a sun -shade alone, —its 
original homo having been in hot brilliant climates. In 
Eastern countrios fi om tho earliest times tho umbrella was 
one of the insignia of royalty and power. On the 
sculptured remains of ancient Nineveh and Egypt there 
are representations of kings and sometimes of lesser 
potentates going in procession with an umbrella carried 
over their heads j and throughout Asia th© umbrella had, 
and still has, something of the same significance. The 
Mahratta princes of India had among their titles “ lord of 
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tke umbiella ” In 1855 the king of Bur m ah. m addressing 
tlio governor-geneial of India termed himself “ the monarch 
who reigns over the gi eat umbrella-wearing chiefs of the 
Eastern countues.’ 5 The baldachins erected over ecclesi- 
astical chairs, altars, and portals, and the canopies of 
thuones and pulpits, &e., are m their origin closely related 
to umbrellas, and have the same symbolic significance. In 
each of the basilican churches of Home there still hangs a 
large umbrella 

Among the Greeks and Homans the umbrella (cnads, 
o-KtaSeLor, umb) amlnm , umbella) was used by ladies, while 
the cairying of it by men was regarded as a sign of 
effeminacy. Probably m these southern climes it never 
went out of use, and wo find from allusions by Montaigne 
that in his day its employment as a sun-shade was quite 
common in Italy The umbrella was not unknown in 
England m the 17th century, and was already used as a 
rain protector Michael Drayton, writing about the be- 
ginning of the 17 th century, says, speaking of doves : — • 
“And, liko uinkrollas, with their featliois 
Shield you m all soils of weatlieis ” 

Although it waa the practice to keop an umbrella in the 
co if co-houses early m tlio 18 th century, its use cannot have 
been very familiar, for iu 1752 Colonel Wolfe, writing 
from Paris, mentions the carrying of them there as a 
doLonco against both rain and sun, and wonders that they 
aro not introduced into England. The traveller Jonas 
Han way, who diod m 1786, is credited with having been 
tlio first Englishman who habitually carried an umbrella. 
That practice ho began thirty years before Ins death , at 
first ho was singular, and his habit was derided, but ho 
lived to hoo liis example commonly followed 

Tlio umbrella as at first used, based on its Easlom prototype, 
was a heavy ungainly article wluch did nut hold well togothoi, and 
no little ingenuity 1ms boon ex mused to bring it into tlio olegant, 
compart, and strong form which is now cmito common Tho early 
umbrella had a long handle, with ribs of wlialobone or cane, very 
rarely of metal, and stretchers of cane. The jointing of tho nbs 
and stusteluu'4 to tho stick and to each other was very lough and 
imperfect. Tho covering mateual consisted of oiled silk or cotton, 
heavy in substance, and liable to stick togethor m tho folds. 
Gingham soon eiuuo to bo substituted tor the oiled cloth, and m 
1848 William Sangstor patented the use of alpaca as_ an umhrolla 
covering material. Ono of the most notable inventions for com- 
bining lightness, strength, and elasticity m tho ribs of umbrellas 
was tlio “ Paragon ” rib patented by Samuel Fox in 1852 It is 
formed of a thin strip of stool rolled into a {J or trough section, a 
form which gives great strongtli for tho weight of metal Tho uso 
of such ribs, combined with tho notched rings and mnnora winch 
give a supurato bingo and joint to each lib and sti etcher, and with 
tlio thin hut tough covering materials now m use, lias principally 
contributed to tho strength, lightness, and elegance which ordinary 
umbrellas now present. Umbrella silk is principally made at 
Lyons ami CroMcl , bn l much of it ia so loaded m dyeing, that it 
cuts rankly at the folds. Textures of pure silk or of silk and 
alpaca mixed lvavo bettor voai-robwling properties. 

UMBRIA ’O ppptKoiy O ZfMppot, TJmbri). The 

early Greeks applied the name ’O nftpiKij to all central and 
northern Italy. Herodotus (iv. 49) speaks of It somewhat 
vaguely, as if it extended up to the Alps. The Umbrians 
probably extended across central Italy from sea to sea 
down as far as Latium, Pliny (iii. 13, 19) tells us that the 
Umbri were considered tho most ancient nation of Italy 
(anliquissima gens Italia), by which he probably means, 
of tho Italian stock. The Greek writers included under 
the aaoia of Umbria tho district known in later times 
as Picenum, Pseudo-Scylax makes Umbria march with 
Samuium, and describes Ancona as a city of Umbria. The 
Umbrians seem to have found the Siculi and Liburm 
in occupation of the land into which they advanced, the 
former holding tho parts lying towards the interior, the 
latter people the district along the Adriatic. The U mbrians 
were on© of the chief peoples of that branch of the Indo- 
European family which had entered Italy from the north 
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and driven out and absorbed the older inhabitants They 
were more closely connected with the Samnites and Qscans 
than with the Latin stock, as is shown by their language. 
Their possession of the feitile regions of upper Italy exposed 
them to the constant assaults of fresh bodies of invaders, 
pressing on over the Alps, and perhaps likewise from the 
seaboard. Their foice was extended over a wide area, and 
thus too weak to withstand the attacks from various sides 
to which they were exposed Thus their extensive terri- 
tory was gradually reduced by the successive encroachments 
of other peoples. Eirst came the Etruscans, who according 
to Herodotus (i 94) were Lydians, who established them- 
selves in the land of the Umbrians. From which side ot 
Italy they made their invasion, whether from the mouth of 
the Po or from the western coast of what later became 
Etruria, or whether from both, we have no means of de- 
termining That the Umbrians did not yield without a 
struggle we cannot doubt It was only after thiee hun- 
dred of their towns had been captured by the Etmscans 
that they succumbed Nevertheless they still retained 
considerable influence in upper Italy, which, according to 
Strabo (v 216), continued down to the time of the Roman 
conquest For he says that there was a large Umbrian 
element in the Roman colonies m the region of the Po, as 
also some Etruscan For, according to him, the Umbrians 
and Etruscans lived in a continual rivalry for the pre- 
eminence, so that if the one people made an expedition 
north wai ds, the other determined not to be outdone. So 
when the Etruscans had marched agamst the barbarians 
who dwelt near the Po, and had soon again been expelled 
owing to their effeminacy, the Umbrians in turn marched 
against the conquerors of the Etruscans In consequence of 
; this alternating struggle for these regions they planted 
' many colonies, some Etruscan, others Umbrian. Most of 
the colonies were Umbrian because the Umbrians lay closer 
to the disputed territory. Thus, even though they lost 
the sovereignty, the Umbrian race probably continued to 
form a considerable portion of the population of a wide 
extent of country. At all events, at the time of the Gaulish 
inroad the Etmscans seem to be in possession of the mouth 
of the Po. At this time, therefore, Umbria as a state con- 
sisted of the region bounded on the W. by the Tiber, on 
the S. by the Sabines, on the E. by Picenum and the 
Adriatic, while on the N, it extended close up to the south- 
ern or Spinetic mouth of the Po. Scylax describes the 
Etruscans as extending from the Tyrrhenian Sea to the 
Adriatic, and represents them as in possession of the ancient 
Greek town of Spina. How much farther south the 
Etruscan sway had once reached we cannot determine, 
but that they had once held this region, as far as Ravenna 
at least, is rendered probable by the tradition that Ravenna 
had been founded by a colony of Thessalians who, not 
brooking the insulting treatment which they received 
from the Etmscans, gladly admitted some Umbrians, who 
thus became the possessors of the city. "When the great 
Gaulish inroad took place at the beginning of the 4th cen- 
tury b.c. Etruscans and Umbrians alike suffered severely. 
Some of the Celtic tribes crossed the Po and formed 
permanent settlements. The Ananes settled in the 
Apennines, the Boii between the former and the Adriatic; 
next came the Lingones; and finally the Sen ones occupied 
the seaboard of the Adriatic as far as the Rubicon. This 
region in Roman times was known as the Ager Gallicus 
(Polybius, ip 16). But it was not only in the north and 
west that the Umbrians had been driven hack. The early 
Greeks had included under the name of Umbria the dis- 
trict along the Adriatic, afterwards known as Picenum. 
This consisted of a fertile region, extending from beyond 
Ancona to the river Matrino. It is not improbable that the 
Picentes issued from the Sabine region. Tradition alleged 
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that the Picentes, led by the woodpecker (picus) of Mars, 
marched forth to occupy what is now the March of Ancona 
Rut it was probably only after a long struggle that this 
conquest was effected, for from another tradition we 
learn that the Sabines, after carrying on war against the 
Umbrians for a long time, at length vowed a sacred spring, 
and dedicated all the produce of the year to the gods 
Then at length they became victorious (Strabo, v. 250) 
Thus, by the advance of the Gauls from the north and the 
Picentes from the south, the Umbrians were shut off from 
the seaboard, and confined to the district known as Umbria 
m historical times. When Pome began the consolidating 
of Italy, Umbria consisted of the region bounded by the 
Ager Gallicus on the N., by Etruria (the Tiber) on the 
W., by Picenum on the E, and by the Sabmes on the 
S. The Umbrians kept a desperate hold of this district, 
which lies between the two arms of the Apennines This 
position indicates of itself that they had been driven before 
stronger foes Henceforward they play but an insignificant 

part in Italian history. This is explained by the physical 
formation of their country. It is an extremely mountain- 
ous region, with a few small plains between, which were 
noted for their fertility. Hence arose a number of small 
but thriving communities, none of which had the capacity 
of developing into a leading state such as Pome became for 
the Latins Their want of seaports likewise excluded them 
from trade, the mouths of all the rivers which flowed from 
their country being in the hands of their enemies 
Of the Umbrians’ political and municipal organization little is 
known In addition to the city {iota) they seem to have had a 
larger terntorial division in the tribus (tnfu, acc ) as we gather 
from Livy (xxxi 2, per Umbriam quam tribum Sapimam vocant , 
cf xxxui 37) and fiom the Eugubme Tables (tnfor Tarsraates, vi 
e 54) From the feitility of their land their communities weio 
very prosperous The olive and vine flourished m their valleys ; 
they grew spelt abundantly, and the boais of Umbna were famous 
Ancient authois describe the Umbuans as leading effeminate lives, 
and as closely lesemblmg their Efciuscan enemies in their habits 
(Theopompus, fragm 142, Pseudo -Scymnns, 366-8) It is almost 
certain that each race influenced and modified the othei to a large 
extent. Mommsen has pointed out that the names of many towns 
m Etruria are Umbnan, a fact which shows liow persistent even 
aftei conquest was their influence in that region. On the other 
hand, we have conclusive pioof of stiong Etinscan influences m 
Umbria For instance, they undoubtedly bouowed their alphabet 
and the ait of writing fiom the Etiuscans Their writing runs 
from light to left The alphabet consists of nineteen, letteis. It 
has no sepaiate symbols loi O, G, Q, the aspnates <p and % aie 
wanting, on the other hand, it possesses foims for Z and V, and 
has likewise the Etn.isean/( 8) It also has a symbol d peculiar 
to itself foi expi easing the sound of palatal Jc when followed by 
either e or z It is also very probable that they bouowed the art 
of coming money fiom Etruria. Two towns aie known to have 
issued coins, which consist entirely of bronze, and belong almost 
entirely to tlie senes of m grave. The most important is that of 
Tuder (Todi), which must have been a place of soma note. It was 
a strong fortress on the left hank of the Tiber on the confines of 
Etiuria Iguvium (Gubkio), which struck coins after the standaid 
of Tuder, was a stiong place likewise on the western or Etiuscan 
side of tlie Apennines The fact that it is only m towns on the 
side next Etxuiia that a coinage is found indicates that it was 
from the Etruscans they borrowed the ai t. The Umbrians counted 
their day from noon to noon. But whether they borrowed this 
likewise from the Etruscans wo do not know (Pliny, u. 77). In 
their measuring of land they employed the vorsus, a measure 
common to them and the Oscans (Frontinus, Da Limit , p. 30), 3£ of 
which went to the Roman jugerum When tlie Romans undcitook 
the conquest of Italy, the most feeble resistance of all was oifeiod 
to them by the Umbrians. In the great struggle between tlie 
Samnxte confederacy and Rome Umbna played an insignificant 
part. It is probablo that all through the Second Samnito War 
their sympathies were altogether on tlio sulo of their Samnito 
kinsmen, and that some assistance was afforded by individual 
communities. It is not unlikely therefore that it was with a view 
to keep the Umbrians in check that the Homans planted a colony 
at Hequmum on the Nor, whose inhabitants were known as Nartcs 
Intel amnates, and who are included with the Etruscans, Japydos, 
and Tadinates in the list of persons who wore forbidden to bo 

B resent at the sacred rites of Iguvium, At length in 308 B.O. the 
r mbrians made a vigorous effort to aid the’ Samnites, which, had 


it taken place eailier m the war, might have had the most import- 
ant influence on the issue of tlie struggle. As it was, it came too 
late, the Etiuseaiis had alieady laid down then aims ine 
Umbrians, who thieatened to maich on Rome, were intercepted by 
Kulhanns with the Roman army fiom Saimuum on the uppci 
Tiber, a step winch the Samnites now broken could not prevent ; 
and this was sufficient to disperse the Umbnan levies. When the 
Thud Sammte Wai bioke out, the Umbuans took no active part 
in its opeiations , but how thoir sympathies lay is evident fiom 
their affoidmg a leady passage to the Samnito aimy under Gellius 
Egnatius on its maich to Ktmna, 296 B c ’When tho battlo of 
Sentmum (295) finally clashed the Samnites and Etiuscans, Um- 
bna 10 m amed m tlie bands of the Homans Ilcncoforwaxd tlio 
process of Latinizing went on steadily, for by tho 1st century n a 
we find them employing the Latin alphabet in copies of the ancient 
sacerdotal ntual of Iguvium (see Eugubinis Tables). Wo know 
that the Oscan language only finally expired in tho 1st century 
of our era, and theia is no reason foi believing tliat tho Umbnan 
had disappeaied much eailier. When tho Romans conqueied tlio 
Senones, 280 b c , the Ager Gallicus was rostoied to Umbna, and 
both together formed under tlie einpno the sixth icgion of Italy. 

Stiabo (v 227) legatds Ravenna as tho boundaiy of Umbna. 
The Via Flaminia passed up through it from Ociiculum to Amn- 
mum, along which lay the impoitont towns of JTarnui (Nairn) 
Carsulse (Caisiglmno), Mevania (Bovagna), Forum Flaxninn, Jnu- 
cena, and Forum Sempronn To tlie east lay Intel amna (lerin), 
tlie piobable birthplace of Tacitus, Spolctium (Sjiolcto), and the 
most impoitant town of Camennum on the side oi tlio Apennines 
towards Picenum. On the side to wauls Etruria lay Tudor (Todi), 
Iguvium, which occupied a vety advantageous position close to tho 
mam pass through the Apennines, Amelia (Amelia), and Ilispollum 
(Spello) , on the Clitumnus (Chtunno) w as Assismm (Assisi), the 
buthplace of Piopeitius, whilst fm to tho noitli lay Saisma, tho 
birthplace of Plautus. For the position of tho country in tho Lmu 
of Augustus, see vol. xiu. Plate V. 

See Bi dal, Zes Tables Eugubmes, 1875 , BUclioler, Umbrica, 1883; kliclilimf, 
Orteih Alphabet, 4th cd , 1887 , Hoad, Ihstorta N’umotum , 1887 <W. Ill ) 

UMMERAPO 0 R A, another form of Amarapura 
UNAO, a British district in the Lucknow division of 
Oudh, India, under the jurisdiction of the lieutenant- 
governor of the North-Western Provinces. The area of 
the distuct is 1768 square miles, and it is bounded on 
the N. by ITaidoi, E. by Lucknow, S by Itai Baroli, and 
W. by the Ganges. Unao is very Hat, and has no features 
of particular interest Rich and fertile tracts, studded 
with groves, altornate with stretches of wasto land and 
plains of barren mar, the whole being mtersectod with 
small streams, the water from which is extensively used 
for irrigation. Tho Ganges is the only navigable river in 
the district. The temperature varies from about 75° to 
103° in the hot weather, and from 46° to 70° in the cold 
season. The average annual rainfall is about 34 inches. 

In 1881 the population was 899,009 (males 461,107, females 
437,902); of those 830,342 woro Hindus, 68,677 Mohammedans, 
and 49 Ohustians. Unao, tho capital and administrative head- 
quarters, 9 miles north-east of Oawnporo, had 9509 inhabitants. 
Tho cultivated aiea oi Unao amounted m 1885-86 to 598,131 acres, 
and 289,356 acres weie loturnod as cultivable, Tho principal crops 
are rice, wheat, and other food grams, cotton, sugar-cane, and in- 
digo. Tho cultivation is mainly dependent on irrigation. Tho 
principal expoits arc gram of all kinds, giir, gin, tobacco, anil a 
little indigo and saltpetre; and tho chief impoits are picco goods, 
salt, iron, cotton, spices, &c Tlio gross rovonuo of this district 
m 1885-86 amounted to £183,083, tho laud yielding £144,914. 
During the mutiny of 1857-58 Unao was tho scene of sovoial severe 
engagements between General Havelock's little army mill tho rebels. 
On tno death of Raja Jasa Sinli, ono of tlio leading rebels, mul tho 
capture of Ins two sons, tho wliolo family estates were confiscated, 
ami tho villages oither restored to their former owners or given to 
other landholders for tlieir loyalty. 

UNDULATOltY THEORY. See Optics and Wave 


Theory. 

UNGVAR, chief town of tho county Ung, in tho north- 
east of Hungary, stands on tho river Ung. It is the scat 
of tho bishop of Munkdcs, and lias a fine Greek cathedral, 
an episcopal seminary, a lyccum, a gymnasium, and also 
a toachers’ college, a county hall, and an interesting 
ancient castle. Tho town and district produce good wine 
in largo quantity, and abound in mineral springs. There 
is a good trade in timber and china clay. The population 
in 1886 was 13,460. 
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UNIOORN, an animal with one horn. The name is 
applicable and has sometimes been applied to the rhinoceros, 
which is, for example, the Sumatran unicorn of Marco 
Polo. But the figure usually associated with the name is 
the well-known heraldic one of an animal with the form 
of a horse 01 ass, save that a long straight horn with spiral 
twistings, like the tuslc of the narwhal, projects from its 
forehead. The belief in. the existence of a one-horned 
animal of this land goes back to Aristotle [Part An , m. 
li G63), who names as one-horned “the oryx and the 
Indian ass ” Later descriptions of the Indian unicorn, 
e g , that of iElian (ATat. An , xvi 20), are plainly influenced 
to some extent by accounts of the lhmoceios, but the 
authority of Aristotle determined the general form ascribed 
to the animal. The twisted liorn, of which iElian already 
speaks, seems to have been got by referring to Aristotle’s 
unicorn actual specimens taken from the narwhal ; see 
Yule’s Marco Polo , 11 . 273 The ancient and mediaeval 
loro of the subject may be seen m Bochart, Ilierozoicon , 
in. 26. The familiar legend that the unicorn could be 
taken only by the aid of a virgin obtained currency 
through tho Physiologus (see vol. xix. p 7). The English 
Biblo, following tho Septuagmt (jxovoKepw s), renders the 
Hebrew room (Q^) by “ unicorn ” But two horns are 
ascribed to the rSem m Dout. xxxm. 17, and the Hebrew 
word rcappeais in Arabic as the name of tbe larger ante- 
lopes, probably tho A ntdope leucoryx , while m Assyrian the 
rlmu appears to bo the wild ox. Thoie are recent fossil 
remains m the Lebanon both of Bos primigemus and Bison 
tints, though both have beon long extinct in Palestine. 

UN IT Alii AN ISM Tho term U nitarianism in its widest 
sense includes certain lines of the gioat religious and theo- 
logical movement or revolution of tlio lloformation in tho 
16 th century, when this is regarded as tlio commencement 
of tho procoss of the humanization of theology and ethics on 
the basis of the autonomy of the human mind. In another 
sense the term stands for a sot of theological opinions, 
moro or less variable, and yet in their geneial drift con- 
nected, some of thorn as old as Christianity, and one 
section of which only is indicated by the term when used 
as synonymous with Antitrimtarianism. But there is 
another meaning of the term, a still narrower one, and to 
Unitarianism in this sons© this articlo must be confined. 
Wo must limit ourselves to a brief account of Unitarianism 
as it appears in ecclesiastical organizations in separation 
from tho orthodox churchos. This treatment of the sub- 
ject is of couiso incomplete, and would be misleading were 
the incompleteness not expressly announced. For a 
marked featuro of tho late history of tlio Unitarian 
churchos is the growing tendency they exhibit of working 
out to thoir logical results some of the wider principles of 
tlio lloformation to which they ultimately owe thoir origin, 
rather than tho design of formulating and propagating 
systems of theology. To nob a few modern Unitarian 
leaders the bond which connects them with a specifically 
Unitarian organization is tho spinfc and tendency of the 
larger movemont for which it happens to provide freer play 
than the orthodox churches, whilo they repudiate the im- 
putation of belonging to a dogmatic sect. Modern Uni- 
tarians have also, both in Europe and America, emphati- 
cally and successfully resisted the inclination, of some of 
their number to lay down, though in the most general 
terms, a creed of Unitarianism. Indeed, in opposing this 
Inclination, it might sometimes seem as if tho only essen- 
tial article of Unitarianism were the maintenance of free 
inquiry in religion, — an impression, however, which a care- 
ful study of the history of Unitarian thought would remo ve 
In the samo way such a study would show that Unitarian 
churches are in agreement on many points of doctrine with 
early and recent theologians of all churches and sects. 
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This brief sketch of Unitarianism, as it has appeared 
m organized religious societies, takes us into but a few 
countnes, and covers but a limited space of time Poland, 
Transylvania, England, and America are the only countries 
m which Unitarian congregations have existed m any 
numbers or for any length of time. Elsewhere, either the 
law of the land has rendered their existence impossible, or 
they have been unnecessary m consequence of the substan- 
tial adoption by the existing churches of their principles 
and doctrines. The foimer was the case in Italy, Switzer- 
land, Germany, and England in. the 16th and 17th centuries, 
the latter to a certain extent in. England in the 18th cen- 
tury, still more m Germany m the 18th and 19th centuries, 
and m Holland m the present century, as also to a large 
extent m Fiance m the Reformed Church 

Poland (1565-1658) — The Umtauans, undei the names of Arians, 
Samosatenians, Pmczowians, weie formed into a sepaiatc chinch in 
1565 by their exclusion as Antitiinxtauans fiom the synods of the 
Tiinitanan Piotestants. Very eaily m the pi ogress of the Reforma- 
tion in Poland individuals had aiuved at lioteiodox opinions on 
baptism and the Tnnity, very much under the influence of the 
lieteiodox Italian lefugees in Switzerland, some of whom visited 
Poland (Leho Sozzim, 1551 and 1558 ; Paul Alciati, 1561 , G V. 
Gentile, 1561 , Biaudiata, 1555) Gonesma and Giegoiy Pauli 
weie the fust to openly pi each Antitrmitanan doctnne. After then 
sepai ation fiom the oitliodox, the Polish Unitarians developed 
diveigent views as to the natme of Chnst, as to tho lawfulness of 
paying divine woiship to Him, as to the subjects of baptism (infants 
or adults), and as to the lelation of Chnstians to the state On the 
first point some weie Allans and others Humanitarians, while those 
who claimed divine woi ship for Christ weie called Adoranlcs and 
those of tho opposite view lionadm antes An epoch m the histoiy 
of tho party was made by tho an lval of Fails to Sozzim at Cracow m 
1579 (see Sooinus) 3Io succeeded in convei ting the great majority 
of the churches to Ins views and m silencing the dissentients 
Henceforth the Polish Unitarians adopted the Socmian practice of 
paying woiship to Clmst, tho Socmian view of the necessity of 
baptism and of the Clmstian’s duty towards the state. They 
rapidly became a numeious and powerful body m Poland, distin- 
guished by the rank of their adheients, tho ability and learning of 
their scholars, tho excellence of tlieir schools, and the superiority 
and wide circulation of their theological hteiaturo JRacow, tho 
theological centto of the Socinians, with its school and printing 
presses, obtained a world-wide fame. It was theie that tho 
Ilacovum Catechism was published (1605 m tlio Polish language, 

I 1608 in Gorman, and 1609 m Latin). But before the death of 
Fausto Sozzim (1604) the situation of the Unitarians became moro 
difficult, and m 1611 tho Jesuits obtained thoir first open tuumph 
! over them. In tho rapid course of the Catholic reaction, which 
' was not resisted by the oitliodox Protestants as long as the 
Sociuian heioties only sufToicd, the church and school at Lublin, 
tho most important placo next to Racow, were fust put down (1627), 
and Racow, with its church, school, and punting-press suffered 
the samo fate m 1638. The final blow to the whole body followed 
in 1658, when all adherents of “the Auan aiul Anabaptist sect” 
weie commanded to quit the kingdom within two years A few 
l enounced thoir faith, but the largo majoiity fled into Transylvania, 
Prussia, Silesia, Holland, and England. 

Transylvania (1568-1887). — U ext to Poland Tiansylvania was the 
most important seat of Unitarmm&m. It was there the namo was 
first used by the sect as its own designation, and it is there only 
that tho sect lias had a continuous existence down to our own tune. 
It is generally consul ei ed that the Italian refugee Biandrata was 
the founder of Transylvanian Unitarianism, but tho piesent repre- 
sentatives of the body claim for it a nobler and domestic oiigin. 
Biandrata attended John Sigismund as a physician in 1563, and 
under his influence Unitarianism made rapid progress. In 1568 
its profossors, favoured by tho king and many magnates, after 
separating from the orthodox church, constituted themselves a 
distinct body under the distinguished man Francis David, who is 
now regarded a 3 the apostle of true Tiansylvanian Umtananism. 
Their principal centre was IQausenburg (Iiolozsvai ), where they 
had a large church, a college, and a printing-press. But the same 
conflict between a more radical and a more conservative tendency 
which appeared amongst the Unitarians of Poland greatly disturbed 
the churches of Tiansylvania, particularly with regard to the 
worship of Christ. On the side of the Adorantes was Biandrata, and 
on that of the Ponadomntes David The party of David succumbed 
to force and fraud, and he himself died m prison a martyr to his 
convictions Gradually the Socmian view prevailed, though in 
1618 an old order to -worship Chnst required reinforcement. In 
the latter half of the 18th century the more logical view of David 
entiiely disappeared. Under the Austrian dynasty the Unitarians 
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weie often exposed to great trials, until Joseph II seemed to than 
then nghts and privileges An official confession of faith of the 
vear 1787 remains, with some modifications, essentially Sociman 
But of late veais the Tiansylraman Umtauans have been m close 
relation with their eo-ieligiomsts in England and Ameiica, some 
of the mimsteis having been educated at Manchestei New Goile 0 e, 
and m consequence their theology is becoming essentially modern , 
The numhei of membeis was 32,000 m 1789, m 1847 40,000, dis- ! 
tnbnted in 104 parishes with 120 pastors Their present number 
is 53, 539 m 106 pai ishes Their chief centi es are Kolozsvar, 1 hoi da, 
and Keresztur, where they have excellent schools 

England (1773-1887) — 3Poi two and a half centuries previous to 
the rise of oigamzed TJmtanamsm in England, opinions commonly 
called by this name found numerous individual advocates and some 
maityis John Bidle (1615-62) published catechisms of Unitarian 
doctrine, translated Soeiman works, and publicly discussed and 
preached an English foim of Socimanism But the seventy oi _ the 
law against Antitunitauans, coupled with the giadnal growth of 
free opinion m the Established Church and amongst the Pies by- 
tenan congregations, made the foimation of separate Unitarian 
chuiehes impossible, and, as was felt, less necessary for another 
hundred years The adoption of a completely Humanxtaiian view 
of Chnst’s pel son by a few solitaiy individuals (Laidnei 1730, 
Priestley 1767, Lindsey 1773), assisted by the awakened earnest- 
ness of the time, led to their foimation Lindsey resigned a valu- 
able living m Yorkshire, and gatheied the first professedly Uni- 
tarian chui ch m London. Othei cleigymen follow ed Ins example, 
and amongst the Presbyterians seveial mimsteis, like Joseph 
Priestley, exchanged their Auan foi Humanitarian views This 
process went on with deep peimanent effects m some of the Dissent- 
ing academies. In the year 1791 was fumed the Unitauan Boole 
Society for the distribution of literature, and seveial provincial asso- 
ciations originated ab out the same tune In 1 806 the Unitarian Fund 
Society was established, with the object of piomotmg Unitauan 
Christianity by direct mission woik In 1818 arose an othei society 
foi pioteetiug the civil rights of Umtauans. These various 
societies were consolidated m 1825 under the name of the British 
and Foreign Unitarian Association, which has now its headquarter 
m the budding formerly used as Lindsey’s chapel and residence in 
Essex Stieet, London Eaily m this century neatly the whole of 
the old Presbyteiian. congregations, which, unlike those of the 
Baptists and Independents, had undogmatic trust-deeds, passed 
through the stages of Armmianisni and vauoas foims of Auanism 
into Socimanism in. its peculiai English and mainly Pue&tleiau 
form The penal laws against Antitunitauamsm, which had long 
been obsolete, weie repealed m 1813, and in 1844 the light of Um- 
tauans to the chapels which they held in succession from their 
Presbyteiian forefathers was legally secured to them by the Dis- 
senteis’ Chapels Act without altering tlieir undogmatic tiust-deeds 
Though these congt egations, popularly known as Unitarian, on 
principle declined to lestncfc the progress of thought by imposing 
on either their ministers or members any dogmatic statements of 
belief, the generality of them adopted with some modifications the 
theological system of Pnestley, which was a combination of Locke’s 
philosophy vatli tho crudest 1 a ti on alls tic supcTnaturalistri *Witli 
the use of a more spiritual philosophy m Germany, which boro 
fruit in England and Amenca befoie the close of the second decade 
of the century, the theology of English Unitai mnism undei wont a 
radical change, very much m the fir st instance under the influence 
of Dr Ohanning’s writings "Without at all saenffemg its ei’itical 
and rational bent, a deeper emotional and spuitnal element was 
mti oduced into it, which gradually, at the cost of some years of 
internal conflict, dispossessed the piuely external and supei- 
naturalistie Socmian and Priestleian legacy. English Unitauan 
theology was thereby brought into close sympathy with modern 
scientific theology in Geimany and elsewhere. Tins gieat and 
saving tran. sfoi matron was mainly due directly to James Martin cau, 
J J. Tayler, and J. H Thom, aided by the writings of Cl> aiming 
and then o£ Theodore Paikor One consequence of the greater sub- 
stantial agreement of the present theology of the larger number of 
the Umtanan churches with the scientific theology of the century is 
that not a few lepre&entatives of these churches disclaim the name 
Unitaiian as one tending to perpetuate divisions which have really 
no right to continued existence The main reason fox continued 
separation from the larger liberal churches, whetliei Established or 
Dissenting, earnestly urged by many Unitarians of this class, is the 
use m those churches of theological foimulanos which modern theo- 
logy regards as of historic interest only. The number of congi ega- 
tions m England and Wales generally described as Unitarian is 
about S00, nearly half of which data from between 1662 and 1750, 
and nearly all of winch have undogmatic ti list- deeds Their consti- 
tution is purely congregational. For tli o education of their ministers 
they have Manchester Hew College, London (strictly undenomin- 
ational), tlio Unitarian Homo Missionary Board, Manchester, and 
Carmarthen College, supported and managed by tlio Presbyterian 
Board, in London, but x>ractically dependent and Unitarian. The 
organs of the body are The Inquirer, The Christian Life, The Uni- 


tarian Set aid (weeklies), and The Christian Eformei (monthly ) 

In Scotland theie aie7 Unitauan congi egations ami 2 Univeisahst, 
the latter being, as m Amenca, Unitauan m doctune. In Ii eland 
the numbei is about 40, being neaily all 1 lesbyteuan in constitu- 
tion. They are much stionger m the noitli than m the south ol 
Ireland In the north Antitmntarian views began to spioad about 
1750, but thefiist congi egation at Dublin traces its Umtauamsm 
back to Thomas Emlyn, who was impusoned foi lus Auan opinions 
m 1702 at the instigation of oithodox Dissenters 

United States (1815-1887) —In the United States Umtariamsm 
had no organized existence previous to 1815, and as in England at 
the present time the name has aluays co vexed great differences of 
opinion witlnn a common outline of belief oi common diilt or 
leligious thought Histoucal Ameuean Umtauamsm icpiescnts 
“ the libel al wing of the Congi egational body Oi the opting d/ 0 

chinches 120 ormoie weie ougmally the pau&li chuiehes iouiukd 
by the Piuitaji Congi egationalists, which, like the 1 lcshjteuan 
congregations m England, passed giadually fiom Calvinism thumgli 
Aimnuamsmto Umtauamsm, of winch Haivaid College became 
the spmtual centie In 1812 there was but one ohm ch in An m rna 
piofessedly Unitauan (that of King’s Chapel, Bobton), though tho 
mimsteis of Boston generally held Unitauan views. In 1815 
Belsham’s account of the “State of the Umlauan Clmiohos in 
Amenca” (in lus Life of Lindsey, London, 1812) ledto a conti oveisy, 
the issue of which was the distinct avowal of Unitauan puneipu'H 
on the pait of the liboial cleigy of New England Dr Chaimmg 
came forwaid as the prophet and champion of American Umlur- 
lamsm. though tho oldei he gicw the more emphatically ho io- 
pudiated sectarianism in eveiy foim The Congi egational body 
was theieby split into two sections, one of which styled themselves 
Unitarian Congi ogationali&ts In 1825 the Ameuean. Umlauuu 

Association was ioimed, mainly for tho diffusion of Unitarian 
liteiatuie and the support of pool congregations. At that Inna 
tho Unitauan churches numbered about 122 twenty y<‘ms later 
they woi c some 280, whale aaow they aio hbowt 370. 1 

colleges of tho body aro the Divinity School of Ilmvard UmveiHity, 
which is, like Manchester New College, undenominational, ami the 
Theological School of Meadvillo. As in England bo in Ammon 
the theology of Unitarians has passed through marked changes, 
which liavo been attended by conflicts more ox less acute, F rom 
1815 to about 1836 a Biblical, soun-iatioimlistie stonu-super- 
naturalistic theology pievailed, in tho heart of which Olianmng b 
elevated ethical ideas wore fermenting and slowly prcpaimg a new 

tli From 1836 forces such as Biblical criticism, Carlyle and 
Em oi son’s ^^ tIall&cend( 3 niall < 5 ln, >, anti Thcoiloio Paikox^w ,f ahsoiuto 
lehgion” opened the eia of modem theology, bunging Amonoim 
Umtauamsm into living touch with ilia philosophy and theology 
of Germany An effort in 18G5 to hung the light and left wings 
of the body into a closer confederation with a more pronounced 
profession of Christianity led to the formation of a Free Religious 
Association on tho broad basis of tlio love of truth and goodness. 
In tho Western States the same controversy as to tho btisiH of reli- 
gious association has been raging for more than ten years. In May 
1886 a lesolution was passed by the Western Unitarian Confei once 
by a majority of more than thieo-fouiths adopting a purely ethical 
and non-th oological basis This led to a split m tho body, and 
tho foimation of a new "Western Association on a distinctly Chustian 
platfonn The loft ivmg of American Umtauans show greater sym- 
pathy with recent scientific speculation and. loss fear or pantheistic 
-fcli oones than is tho casa with English Unitarians Tho organs of 
tlio body aie The Unitarian Review { Boston), Tho Christian Register 
(Boston), and The Unitarian (Chicago) 

Literature —On Unitai ianlsni in geneial, boo l'ock. JJer Sociinamsmts, Kiel, 
1817 Wallace, Antitrimtarian Biography, London, 1H50, Vmtai umixm e / hibitid 
m its Actual Condition, edited by J It Iicai d, London, lHlti On Hot in imiHUi tmd 
Unitailanism in Poland and Tuimyl Vania tin* abot o wot Its , tlio liintoi leal MjeleU 
of I'homns Bees in Ms tianslation of the Jlacovum Catechism, London, 1K1H, 
J" J Tnyloi In Theological Review , Jan 18GS>; Repot t of an Official it sit to 
Transylvania, by Alox.undoi (5oi don, London, 1870 On Unitai Ianlsni in IhkIhihI. 
Wallace’s and Bcaid’s milks , J J layloi, A Retrospect of the Relu/wusLfe 
of England, London, 184/3, 3d ed , 1876, James ilmUiic’Uti, J/o' 3 hue Maytt 
of Unitarian Theology, London, 1 86!) , lionet, Mnniy, 3 itrly houru'i of / nghsn 
Unitauan Christianity, linfflish tians , London, 1881; Unitai am Christianity, 
Ten Lcctvies on tho Positive Aspects of Unitarian Thought and Rofrine, is 1th 
liioraco by Bev J Miutincuu, 11 1) , London, 1881. On Unltiulnn «m In 
Amoilca: Keck ; Beard ; 3 II Alien, Our Mhcral Movement in Theology, Shi t'tL, 
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UNITAB IUIATRUM. Bee Mobavian 
UNITED BRETHREN IN CHRIST, a body of Pro- 
testant Christians in the United States of America, which 
in 1886 included 4332 organized churches (4078 in 1877), 
185,103 members (143,881 in 1877), 1378 itinerant 
ministers, 890 local preachers, 31 GO Bunday schools, with 
28,547 teachers and 179,720 scholars^ Tho total value of 
church proporty held by the denomination was $3,345,004) 
the sum raised for salaries, church building expenses, col- 
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leges, missions, and the like made a total of $842,700. The 
organization of the church is Episcopal (six bishops, two 
of them missionary), but its polity combines features of 
the Methodist, Congregational, and Presbyterian systems. 
The creed may be described as Armmian. The members 
are prohibited from joining secret societies, and from using 
alcohol or engaging in. its manufacture or sale. In con- 
nexion with the denomination are a theological institution 
(39 students), ten colleges, and nine academies or semm- 
aiies of a higher grade, with 62 professors, 64 other teachers, 
and 2486 students. There are 49 annual conferences, 46 of 
thorn m the United States. Two missions in the Sherbro 
country m West Africa have 6 American missionaries, 9 
churches, and 2631 members, in Germany there are 10 
German missionaries, with 20 churches and 615 membeis. 

Tho denomination ongmated m the labours of P. W. Otterbom 
(172G-1813), a nativo of Germany, who came as a missionary to 
Ltmoastoi, Pa., m 17G2, and settled at Baltnuoie m 1774 He 
became associated with Martin. Boelim, a Mennomto pieacher, and 
also co-opcmted with the Methodist preachers when they came to 
Pennsylvania, The hist annual confeienco was held in 1800. 

UNITED KINGDOM, The, of Great Britain and 
Ireland is tlio official title, adopted in 1801, now applied 
to England, Scotland, and Ii eland (see Great Britain) 
Tho total area is loturned as 77,657,065 acres, or 121,339 
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square miles, — England and Wales embracing 37,370,041 
acres (whereof Wales 4,721,633), Scotland 19,467,077, 
and Ireland 20,819,947. The accompanying table giv'es 
the population of the counties according to the census of 
1881, and then* parliamentary representation as detei mined 
by the Redistribution Act of 1885. In the enumeration of 
the Scottish members of parliament, groups of buighs are 
included m the counties containing the burghs whence 
they are respectively named, while it is to be observed that 
Kinross county is united with Clackmannan, Nairn with 
Elgin, and Selkirk with Peebles. The addition of tho 
nine university representatives (England, 5 , Scotland, 2 , 
Ireland, 2) brings the total membership of the House of 
Commons to 670. 

For the Islands m the British Seas the figures are as 
follows: — Isle of Man — 141,263 acies, population 53,558, 
Channel Islands — 48,322 acres, population 87,702. 

UNITED PRESBYTERIAN CHUROI-I, The, m point 
of numbers the third of the Presbyterian organizations of 
Scotland, was formed in 1847 by the union of the United 
Secession and Relief Churches (see below). The doctrinal 
standards are those of the other Presbyteiian churches of 
Scotland, and tho formula employed at the ordination of 
ministers is similar to that of the Established and Free 
Churches; but adherence to the doctrinal standards is 
professed in view of the Declaratory Act of 1879, accord- 
ing to which signatories “ are not required to approve of 
anything in the standards of the church which teaches or 
is supposed to teach compulsory or persecuting and intol- 
erant principles m religion, 5 ' and aie allowed freedom of 
opinion on all points which, m the judgment of the church, 
do not enter mto the substance of the faith The denomina- 
tion in 1887 consisted of 32 presbyteries and 564 congrega- 
tions (518 in 1847), with a total membership of 182,063 
(175,066 in 1878; 178,195 in 1883), thus representing 
about 14 per cent, of the population of Scotland, The 
number of baptisms m 1886 was 9894, there were 887 
Sunday schools, with 11,994 teachers and 97,535 scholars, 
besides 788 advanced Bible classes, with 30,535 scholars. 
The total income of the church in 1886 was £373,545 
(average for ten years from 1877 to 1886, £375,660) , of 
this total £237,300 was ordinary congregational income, 
and £136,245 missionary and benevolent income. The 
averago stipend paid to each minister was £259, 16s. lOd. 
There is a divinity hall in Edinburgh with 4 professors and 
(session 1887-88) 114 students. The term of study is 
three years. The United Presbyterian Church has missions 
m Jamaica (a synod with four presbyteries), Trinidad, 
Kaflraria, Old Calabar, India, China, _ Japan, and Spam. 
The mission staff consists of 60 ordained Europeans, 22 
ordained natives, 8 medical missionaries, 3 European evan- 
gelists, and 19 female missionaries. Under these are 502 
native evangelists, teachers, and other helpers. In 1886 
the membership of the native congregations was 13,214 
(10,215 in 1881). In Jamaica there is a theological in- 
stitution. At the end of 1875 the denomination had 620 
congregations, with 190,242 members, but in June 1876 
98 of its congregations in England, with 20,207 members, 
were incorporated with the English Presbyterian Church. 

History. — (1) United Secession Church . — The general 
causes which led to the first great secession from the 
Church of Scotland as by law established in 1688 have 
already been briefly indicated under Presbyterianism 
(see vol, xix p. 685 ; compare also Scotland, Church 
of, vol. yyi, p. 536 sq.). Its immediate occasion rose out 
of an Act of Assembly of 1732 which abolished the last 
remnant of popular election by enacting that, in cases 
where patrons might neglect or decline to exercise their 
right of presentation, the minister was to be chosen, not 
by the congregation, but only by the elders and Protestant 
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heritors. The Act itself had been passed by the Assembly, 
although the presbyteries to which it had been previously 
submitted as an. overture had disapproved of it by a 
large majority , and in accordance with a previous Act 
(1730), vrhich had taken away even the right of complaint, 
the protests of the dissentient majority were refused In 
the following October Ebenezer Ebskine (q u), minister 
of Stirling, who happened to be moderator of the synod 
of Perth and Stirling, preached a synod sermon, in the 
course of which he took occasion to refer to the Act in 
question as m his opinion unseriptural and unconstitutional. 
Some of his expressions were objected to by members of 
synod because “ tending to disquiet the peace of the church 
and impugning several Acts of Assembly and proceedings 
of church judicatories,” and after long and keen debate it 
was resolved that he should be censured for them This 
judgment, on appeal, was affirmed by the Assembly in 
May 1733, whereupon Erskme protested to the effect that 
he held himself still at liberty to teach the same truths 
and to testify against the same or similar evils on every 
proper occasion This protest, in. which lie was joined by 
William Wilson, Alexander Moncrieff, and James Eishei, 
ministers at Perth, Abernethy, and Kmclaven respectively, 
was regarded by the Assembly as contumacious, and the 
commission of Assembly was ordered to proem e its re- 
tractation or to proceed to higher censures. Ia November 
accordingly the protesting ministers were severed from 
their charges, their churches declared vacant, and all min- 
isters of the church prohibited from employing them m 
any ministerial function They replied by protesting that 
they still adhered to the principles of the church, though 
now obliged to “make a secession from the prevailing 
party m ecclesiastical courts,” maintaining their continued 
right to discharge all the duties of the ministerial and 
pastoral office “ according to the word of God, the Con- 
fession of Faith, and the constitution of the church,” 
and appealing to the “ first free, faithful, and reforming 
General Assembly of the Church of Scotland.” In De- 
cember 1733 they formally constituted themselves into a 
presbytery, but for some time their meetings were devoted 
almost entirely to prayer and religious conference. In 
1734 they published their first “ testimony,” with a state- 
ment of the grounds of theLr secession, which made pro- 
minent reference to the doctrinal laxity of previous General 
Assemblies. In 1736 they proceeded to exercise “judicial 
powers ” as a church court, published a “ judicial testi- 
mony,” and began to organize churches m various parts 
of the country. Having been joined by four other min- 
isters, including the well-known Balph Erskme, they 
appointed Mr Wilson professor of divinity. For these 
acts proceedings were again instituted against them m 
the Assembly, with the result that, having disowned the 
authority of that body m an “ act of declinature,” they 
were in 1740 all deposed and ordered to be ejected from 
their churches. Meanwhile the members of the “Associate 
Presbytery ” and its adherents steadily increased, until in 
1745 there were forty -five congregations under its jurisdic- 
tion, and it was reconstituted into an “ Associate Synod ” 
A violent controversy arose the same year respecting tho 
religious clause of the oath taken by burgesses in Edin- 
burgh, Glasgow, and Perth (“I piofess and allow with 
my heart the true religion presently professed within this 
realm and authorized by the laws thereof ”), and resulted 
in April 1747 in a “breach,” when two bodies were 
formed, each claiming to be the “Associate Synod”, 
those who condemned the swearing of the burgess oath as 
sinful came to be popularly known as “Antiburghers,” 
while the other party, who contended that abstinence from 

1 The passing of the Act was certainly unconstitutional j it was 
rescinded jn 1784, “because not made accoidingto former Acts.” 
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it should not be made a term of communion, were desig- 
nated “Burghers” The Antiburghers not only lef used 
to hold further friendly confeience with the others, but 
ultimately went so far as to pass sentences of deposition 
and tbe greater excommunication on the Erslanes and 
other ministers who held the opposing view 

The Associate (Antiburgher) Synod held its fiist meeting 
m Edinburgh m the house of Adam Gib (q v.) on April 
10, 1747. It grew with considerable rapidity, and m 
1788 bad ninety-four settled charges in Great Britain and 
nineteen m Ii eland, besides a presbytery in Amcnca For 
purposes of organization it was formed m that year into 
four provincial synods, and took the name of “ Hie 
General Associate Synod ” Tbe “ new light ” conti oversies 
as to the province of the civil inagistiatc in mattois of 
religion led to the publication of a revised testimony 
m the “ voluntaiy ” sense in. 1804, and in consequence 
M'Crie, the historian of Knox, with three other brethren, 
withdrew to form the Constitutional Associate Presbytery 

The Associate (Burgher) Synod held its first meeting 
at Stixlmg on Juno 16, 1747 The number of congicga- 
tions under its charge rapidly increased, and within tluity 
years there were prosbytenes m connexion with it in Ireland 
and North Ameiica, as well as tlnoughout Scotland In 
1782 the American presbytenes took tho designation of 
the Associate Befoimed Church in America About tho 
year 1795 the “voluntaiy” controversy respecting tho 
power of the civil magistrate in matters of religion aiose 
within this synod also, and a large majority was found to 
have adopted “new light” views This led m 1799 to 
the secession of the “Associate Presbytery,” which in 
1805 took the designation of the Associates Synod or 
Original Buigher Synod. 8 

In 1820 the General Associate or Antibuiglicr Synod 
(to the number of 129 congregations 8 ) united with tho 154 
congregations of the Associato or Burgher Synod Tho 
body thus constituted, “The United Secession Church,” 
had increased by 1847 to 400 congregations, tho whole of 
which united in that year with the Belief Synod to form 
the TT mted Presbyterian Church. 

(2) Relief Church — The Presbytery of Belief was con- 
stituted in 1761 by three ministers of tho Church of 
Scotland, one of whom was Thomas Gillespie (r/.v ), who 
had been deposed by the Assembly in 1752 for refusing 
to take part m the intrusion of unacceptable ministers. 
The number of congregations under its charge increased 
with considerable rapidity, and a Belief Synod was 
formed m 1773, which in 1847 had under its jurisdiction 
136 congregations, of these 118 united with the United 
Secession Cburcb m that year. Tho Belief Church issued 
no distinctive “ testimonies,” and a certain breadth of view 
was shown in the formal declaration of their terms of 
communion, first made in 1773, which allowed occasional 
communion with those of the Episcopal and Independent 
persuasion who aro “ visible saints,” A Belief theological 
hall was instituted m 1824. 

Soe M'Kerrow, History of the United Secession Church,, 3841 5 
Strath eis, History of tho Relief Chuich, 1843 ; 3V1 aokolvio, Annuls 
and Statistics of the United Prcsbyla iccn Church , 1873. 

UNITED PBOYINCES. Seo Holland. 

3 Tho majority of this synod joined tho Ohm els of Scotland in 1830. 
TI 10 small minority 'which still lotamcd tho name joined tins Original 
Seceders (see next note) 111 1842, the resultant body assuming the 
designation of United Oiigmal Beeeders, A small majority (twenty- 
soven ministers in all) of the Synod of United Original Seceders joined 
tho Free Church, in 1852. A synod of this name still exists, having 
under its jurisdiction four presbyteries, with twenty- nine charges (of 
which two are in Ii eland). 

8 A dissentient remnant (eight congregations) of tho General Asso- 
ciate Synod united with the Constitutional Associate Presbytery in 
1827, the resultant hody being called the Associate Synod of Original 
Seceders, 
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Cofyitght, iSSS, by Alexander Johnston 


out under Christopher Newport. He found a fine river, Settle- 
which he named after the king, and on its banks, within ment of 
the present State of Virginia, he planted the settlement of * James ' 
Jamestown 1 (13th May 1607) Misgovernment, dissen- towu ’ 
sion, mismanagement, and starvation were almost too much 
for the infant colony, and seveial times the colonists were 
on the point of giving it up and going home Twelve 
years were required to put Virginia on a sound footing ofVn- 
By that time the liberal element in the London Company S lnla > 
had got control of it, and gianted the colonists a repre- 
sentative government. The year m which this house of 
burgesses met (1619) was the year m which African slaves 
weie introduced into the colony from a Dutch vessel 

4 Separatists from the Church of England began the 
moie northerly settlements Driven from England, they 
found tefuge m Holland. Thence returning for the moment 
to England, a company of 102 of them set sail for America 
in the “Mayflower,” landing (December 21, 1620) at 
Plymouth, in the south-eastern part of the present State of Fly- 
of Massachusetts. The rigours of a new and cold country, mout h , 
combined with poverty and the payment of interest at 45 
per cent , made the early years of the Plymouth colony a 
desperate struggle for existence, but it survived It had 
no special charter, but a licence from the Plymouth Com- 
pany Other little towns were founded to the north of 
this settlement, and in 1629 these were all embraced in a 
charter given by Charles I to the Governor and Company 
of Massachusetts Bay. This was a Puritan ventuie, com- of Mas&a 
posed of men of higher social grade than the Plymouth chusetts 
Separatists, and was meant to furnish a refuge for those Bay > 
who dreaded the ecclesiastical policy of the crown. The 
next year the company took the bold step of transferring 
its organization to America, so as to be out of the imme- 
diate notice of the crown and its agents. Eleven vessels 
took more than a thousand colonists over, and the real 
colony of Massachusetts was begun. 

5. The charter of the London Company was surrendered 
to the crown, as has been said, m 1624 ; and the king 
thereafter disposed of the territory which had been granted 

to it as he pleased. In 1632 the new colony of Maryland of Mary- 
was carved out of it for Lord Baltimore. In 1663 the lau< L 
territory to the south of the present State of Virginia was 
cut off from it and called Carolina, covering the present of Caio- 
States of North and South Carolina and Georgia. In 1 729 lma > 
Carolina was divided into North and South Carolina ; and 
in 1732 the last of the colonies, Georgia, was organized, of 
Eive distinct colonies were thus formed out of the original Georgia , 
London Company’s grant 

6. When the Plymouth Company finally surrendered its 
charter in. 1635, it had made one ineffectual attempt at 
colonization (1607) near the mouth of the Kennebec river, 
in Maine, and one complete colony, Massachusetts Bay, 
had arisen within its territory. Another colony, that of 
Plymouth, existed by licence. Massachusetts settlers, 
without even a licence, were pouring into the vacant 


I. COLONIZATION * 1607-1750. 

I. mi-IOTTGH the voyages of the Cabots (1497-98) along 
JL the coast of North America were the giound 
which the English finally adopted as a basis for their claims 
on that continent, no very effective steps were taken to 
reduce the continent to possession until after 1606. Martin 
Frobisher (1576) failed in an attempt to exploie Labiadoi 
Sir Humphrey Gilbert (1578) failed in a similar attempt 
on the continent ; and in a second effort (1583) ho was 
lost in a storm at sea on his return. In 1584 his half- 
brother Raleigh took up the work under commission fiom 
Queen Elizabeth He sent two small vessels under Amidas 
and Barlow. They exploied the south-central coast of 
what is now tho United States, and returned with such 
flattering reports that the courtly Raleigh at once named 
tho country Virginia, in honour of the queen, and sent out 
a colony lb was starved out in a year (1585). He sent 
another to tho same place, Roanoke Island (1587), but it 
had disappeared whon it was searched for three years after. 
Gosnold (1602) found a shorter routo across tho Atlantic, 
and spent a winter on an island oil the present coast of 
Massachusetts ; but lus men refused to stay longer These 
are the official records of English explorations up to 1606; 
but it is piotty certain that fishing and trading voyages, of 
which no locord was kept, wore more common than has 
boon supposed, and that they kept alive a knowledge of 
the country. 

2. In 1606 James I. formod two companies by a single 
charter. To one, the London Company, lie granted the 
Nor tli- American coast botweon 34° and 38° N. lat ; to 
tho other, the Plymouth Company, whoso membership 
was moro in the west of England, ho granted the coast 
botweon 41° and 45° N. lat. The intervening coast, 
betwoen lat. 38° and 41°, oi between the Rappahannock 
and Hudson rivers, was to be common to both, but neither 
was to plant a settlement within 100 miles of a previous 
settlement of the other. Each was to be governed by a 
council appointed by the king, and those councils were to 
appoint colonial councils of thirteen, with really absolute 
powors. Neither company did much in colonization , the 
London Company gave up its charter in 1624, and the 
Plymouth Company, after a complete change of constitu- 
tion in 1620, surrendered its charter in 1635. But the 
London Company at least began the work of colonization, 
and tho Plymouth Company parcelled out its grant to 
actual colonists. Abovo all, the cliartor of the two com- 
panies had grantod tho principle to which the colonists 
always appealed as the foundation of English colonization 
in North America, as tho condition on which immigrants 
had enterod it, irrevocable unless by mutual consent of 
crown and subjects : “Also we do, for us, our heirs and 
successors, doclare by these presents that all and every the 
persons, being our subjects, which shall go and inhabit 
within the said colony and plantation, and every their 
children and posterity, which shall happen to be born 
within any of the limits thereof, shall have and enjoy all 
liberties, franchises, and immunities of free denizens and 
natural subjects within any of our other dominions, to all 
intonts and purposes as if they had been abiding and born 
within this our realm of England, or in any other of our 
dominions.” 

3. The London Company was first in the field. A ship- 
load of the adventurers then swarming in London was sent 


1 The former settlement of Jamestown is now in James City county, 
Va., about 32 miles from the mouth of the James river. It was at 
first the capital of the colony, but began to decline when Williamsbuigh 
was made the capital. Its death-blow was received when it was 
burned in 1676, during Bacon’s rebellion. It was not rebuilt, and 
has now almost disappeared. “Nothing remains but the rums of a 
church tower coveied with ivy, and some old tombstones. The river 
encroaches year by year, and the ground occupied by the ougmal huts 
is already submerged.” 

XXIII. — 92 
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of Con- teiritory to the south of Massachusetts, there to form the 
necticut colonies of Connecticut and Rhode Island, afterwards 
^ , chartered by the crown, 1662 and 1663 A few fishing 
Island, villages to the noith of Massachusetts, established under 
of Hew Ik® g r &ut of John Mason, were the nucleus of the colony 
Hamp- Of New Hampshire The present States of Vermont and 
stuie. Maine were not yet organized Out of the original Ply- 
mouth Company’s grant were thus formed the colonies 
of Massachusetts, Connecticut, Rhode Island, and New 
Hampshne The name New England was _ commonly 
applied to the whole territory from the beginning, having 
been first used by Captain John Smith m 1614. 

7 Nine of the “old thirteen” colonies are thus ac- 
counted for The remaining four fell in the territory 
between the two mam grants, which was to be common to 
both companies, but was m fact never appropriated by 
eithei The Spaniard had settled contentedly far to the 
south ; and the Frenchman, still hound by too many of 
the ancient ecclesiastical influences to contest supiemacy 
with the Spaniard, had settled as far to the north as pos- 
sible, in Canada England had been so far released from 
ecclesiastical influences by the spread of the Reformation 
as to be prepared to contest supremacy with Spaniard, 
Frenchman, oi any one else ; but her lingering desires to 
avoid open conflict at any cheap rate had tended to fix 
her settlements on the very choicest part of the coast, m 
the middle latitudes, — a fact which was to colour the 
whole future history of the continent The concnnent 
claims of the two English companies in the central zone 
seem to have deterred both of them from any attempt to 
interfere with the development of a colony there by the 
only other people of western Europe which was prepared 

The to grasp at such an opportunity. The Dutch (1609) sent 
Dutch out Heniy Hudson, an Englishman in their service, and 
ments Blade the first close exploration of this central region 
m0n S ’ Dutch merchants thereupon set up a trading post at 
Manhadoes (the present city of New York), where a 
government under the Dutch West India Company was 
oiganized m 1621, when the Dutch states-general had 
granted the territory to it The territory was named New 
Netherland, and the town at the mouth of the Hudson 
liver New Amsterdam Sweden sent a colony to Dela- 
ware Bay m 1638 ; but the attempt was never thoroughly 
backed, and in 1655 it was surrendered to the Dutch. 

8 By the time of the Restoration m England, the 
northern and southern English colonies had developed so 
far that the existonce of this alien element between them 
had come to be a recognized annoyance and danger From 
the Hudson river to Maine, from the Savannah river to 
Delaware Bay, all was English. Roads had been roughly 
marked out , ships were sailing along the respective coasts 
as if at home , colonial governments were beginning to lean 
upon one another for support ; but between the two was 
a territory which might at any moment turn to hostility. 
There was an evidently growing disposition m New 
England to attempt the conquest of it unaided. When 
England and Holland found themselves at war (1664), 
the opportunity arrived for a blow at Holland’s colonial 
possessions. An English army and fleet undor Colonel 
Nichols touched at Boston, and, proceeding thonco to New 
Amsterdam, took possession of the whole central territory. 
It had been granted by the king to his brother, the duke 

The of York, and the provmco and city weie now named New 
colony York in honour of tho new proprietor. Tho duke, tho 
same year, granted a part of his territory to Berkoley and 
ofNev Carteret, and tho new colony of New Jersey was the 
Jersey! ley ulfe. In 1681 tho great parallelogram west of Now 
of Penn- 1 erso y was granted to Bonn and called L’onnsyl vania In 
sylvoma; the following year Penn bought from tho duke of York tho 
little piece of territory which remained united to Penn- 
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I sylvama until the revolution, then becoming the State of of Dela- 
I Delaware. The central terntoiy thus furnished foul of waie - 
the “ old thirteen ” colonies, New England four, and tho 
southern portion five 

9 If there was any governing idea m the oigamzation Tho 
of the colonial governments, it was of the rudest kind , 
and m fact each was allowed to be so laigely modified by ° nonia 
circumstances that, with a general similarity, theio was 
the widest possible divergence A general division of Tho 
the colonial governments is into charter, proprietary, and 
royal governments. The charter governments wore Mas- 
sachusetts, Connecticut, and Rhode Island. In these tho 
colonial governments had charters from the crown, giving 
the people, or fieemen, the right to choose thoir own 
governors and other magistrates, to make their own laws, 
and to interpret and enforce them. Only Connecticut 
and Rhode Island kept thoir charters intact Tho Massa- 
chusetts charter was cancelled by the crown judges (1681) 
under a quo warranto , and in 1691 a now charter was 
gi anted As it reserved to the ciown the appointment of 

the governor, with an absolute veto on laws and after 
1726 on the election of tlio speaker of tho lower house, 
Massachusetts was thus taken out of tho class of purely 
charter colonies and put into that of a semi-royal colony. 

The proprietary colonies were Now Hampshire, Now York, Tho pro* 
New Jersey, Pennsylvania (including Delaware), Mary- 
land, Carolina, aud Georgia. Those wero gi anted to pro- 
prietors, who, as inducements to settlers, granted govern- 
mental privileges almost as liberal as those of tho charter 
colonies. Only Pennsylvania, Delaware, and Maryland 
remained proprietary colonies down to tho revolution, and 
in these the governor had a oliar tor light of veto on legis- 
lation. Virginia became a royal colony in 1620, and Now Tho royal 
Yoik as soon as its piopriotor became king , and other wloiuos. 
proprietors, becoming tired of continual quarrels with tho 
colonists, gradually surrendered thoir grants to tho crown. 

New Hampshire, New Yoik, New Joisoy, North and (South 
Carolina, and Georgia had thus become royal colonies 
beforo tho revolution. In the royal colonics, commonly 
called provinces, tho governors wero appointed by tho 
crown, and had an absolute veto on legislation. There 
were thus at last three proprietary, seven royal, ono semi- 
royal, and two charter colonies. 

ro. The two charter colonies wore simple representative Roprosou* 
democracies, having tho power to legislate without oven a tatlv0 
practical appeal to the crown, and having no royal gover- H ^ s cmfi ‘ 
nor or agent within their borders. Their systems wore 
the high-water mark to which the dosiros and claims of 
the other colonies gradually approached. Massachusetts 
and the proprietary colonies wero very nearly on a level 
with them ; and the royal or proprietary governor’s veto 
power was rather an annoyance than a fundamental differ- 
ence But m all tho colonies representative governments 
had forcod their way, and had very early taken a bi- 
cameral shape. In the charter colonies and Massachusetts 
tho lower house was chosen by tho towns and tho upper 
house from tho people at largo, and the two houses made 
up tho “assembly ” In Pennsylvania and Delaware there 
was but ono house. In tho royal colonies and in Mary 
land tho lower houso alone was elected by tho people \ tho 
upper house, or council, was chosen by the crmvn through 
the governor ; and tho assent of all three elements was 
essential to legislation. In the final revolution the charter 
colonies did not change their governments at all; they 
already had what they wanted. The revolution was con- 
summated in tho othor colonies by tho assumption of 
power by tho lower or popular houso, usually known as 
tho “assembly,” tho governor or council, or both, being 
ousted. 

xi. All these governmental organizations take a pro* 
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Town minent place m American history, and had a strong influ- 
mnsh enc0 011 tllQ ultimaie development of the United States , 
11 and yet they touched the life of the people at compara- 

tively few points A more marked and important distinc- 
tion is in the local organizations of the northern and 
southern colonies All the southern colonies began as 
piopnetaiy governments Settlers went there as indi- 
viduals connected only with the colony To the individual 

the colony was the great political factor ; his only other 
connexion was with his parish, to which the colony allowed 
few political functions , and, where political power touched 
him at all, it was through the colony. In time it became 
nocessaiy to allow political powers to the parish or county, 
but they were leally moie judicial than political. “The 
southern county was a modified English shne, with the 
towns loft out ” The whole tendency shows the character 
of tlio immigration m this part of the country, from Eng- 
lish districts outside of the influence of the towns 
Tho . is. In Now England local organization was quite 
tmvn different A good example is the town of Dorchester. 

hysLom. Organized (March 20, 1630) m Plymouth, England, when 
its people woio on the point of embaikation for America, 
it took tho shape of a distinct town and church before they 
wont on shipboard. Its civil and ecclesiastical organization 
were complete before they landed m Massachusetts Bay and 
came under tho jurisdiction of a chartered company. Its 
pooplo governed themselves, in their town government, in 
all but a fow points, in which tho colony assorted superi- 
ority. As tho colony’s claims increased, tho town’s dis- 
satisfaction increased In 1635 the town migrated m a 
body, with its civil and ecclesiastical organization still 
intact, into the vacant territory of Connecticut, and there 
became the town of Windsor lloio, uniting with other 
towns, which had migrated m a similar fashion, it foimcd 
the now Commonwealth of Connecticut, in which the local 
liborty of tho towns was fully socurod in the frame of 
government .Rhode Island was formod in tho same way, 
by separate towns ; Yormont afterwards in tho samo way, 
and tho towns of tho parent colony of Massachusetts 
loarnod to claim a larger liborty than had been possible at 
first. Thus, all through Now England, tho local town 
organizations came to monopolize almost all ordinary 
governmental powers ; and the counties to which the 
towns belonged wero judicial, not political, units, marking 
merely tho jurisdiction of the sheriff. In the annual town 
meetings, and in special mootings from time to time, tho 
freemen exercised without any formal grant tho powors of 
self-taxation, of expenditure of taxation, of trial by jury, 
mid of a complete local govemmont. Further, tho lower 
houses of their colonial legislatures wore made up of gene- 
rally equal representations from tho towns, while tho upper 
houses wore chosen from tho colony at largo In this was 
tho gonn of tho subsequent development of tho United 
H tales senate, in which tho States are equally represented, 
and of the house of representatives, representing tho 
people numerically (§§ 104, 105, 109, 110) 
f iho 1 3 . The two opposite systems of the north and south 
itntUUo f 0U11 d a field for conflict in the organization of tho central 
coloitloH, | crr j tor y a ft or its acquisition (§ 8 ). Tho crown agents 
wore strongly disposed to follow the more centralized 
system of the southern colonies, though Ponn, having 
organized counties and restricted his legislature to a single 
house, based it on the counties. In New York and New 
Jersey tho Dutch system of “ palroonships ” had left a 
simulacrum of local independence, and a stronger tendency 
in tho same direction came in through immigration from 
Now England. To encourage this immigration, the New 
Jersey proprietors gave town powers to many of them; 
and some of the New Jersey towns were morely trans- 
planted New England towns. But the middle colonies 
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never arrived at any distinct system , at the best, their 
system was a conglomerate Much the same result has 
been reached m the new Western States, organized undei 
the care of the Federal Government, where the New Eng- 
land immigiation has brought with it a demand for local 
self-government which has resulted m a compiomise 
! between the two systems of town units and county units. 

14 Ecclesiastical divisions were at first as strong as Ecclesi- 
civil diversities The New England colonies weie Congre- asfclcal 
gational, and these churches were established and sup- systems ‘ 
ported by law, except m Rhode Island, where the Baptists 
were numerically superior In the royal colonies generally 
there was a steady disposition to establish the Church of 
England, and it was moie or less successful In language 
theie weie striking dissimilarities, due to a most hetero- 
geneous immigiation It was said that every language of 
Europe could be found m the colony of Pennsylvania. 

But, after all, this diversity had no indications of persist- 
ence , the immigration m each case had been too small to Imnngra- 
support itsolf. Very little of the wonderful increase of tl0n 
American population between 1607 and 1750 was due to 
immigration, most of it had come fiom natuial increase 
After the first outflow from Old to New England, m 
1630-31, emigration was checked at first by the changing 
circumstances of the struggle between the people and the 
king, and, when the struggle was over, by the better-known 
difficulties of life m the colonies Franklin, 111 1751, when 
ho estimated that theio were “near a million English souls ” 
in the colonies, thought that scarce eighty thousand had 
been bi ought over by sea No matter how diveise the 
small immigration might have been on its arrival, there 
was a steady piessuie on its descendants to turn them into 
Englishmen; and it was veiy successful. When White- 
field, the revivalist, visited America about 174.0, be found 
the population sufficiently homogeneous for Lis preaching 
to take effect, all the way from Georgia to New England. 

The same tendency shows itself 111 the complete freedom 
of intercolonial migration. Men went from one colony to 
anothei, or held estates, or took inheritances m different 
colonies, without the slightest notion that they were under 
any essentially diverse political conditions. The whole 
coast, from Nova Scotia to the Spanish possessions m 
Florida, was one 111 all essential circumstances ; and there 
was only the need of some sudden shock to crystallize it 
into a real political unity. Hardly anything in history is 
more impressive than this mustering of Englishmen on the 
Atlantic coast of North America, their organization of 
natural and simple governments, and their preparations for 
the final march of 3000 miles westward, unless it be the 
utter ignorance of tho home Government and people that 
any such process was going on. 

15 . This ignorance had one singular effect in completing Demo- 
the difference between the new and the old country. An C 1 ' a °y- 
odd belief that European plants and animals degenerated 
in. size and quality on transplantation to the western con- 
tinent was persistent at the time even among learned men 
in Euiope, and Jefferson felt bound to take great pams to 
combat it so late as the end of the 18th century That 
passage in Thackeray’s Virginians, where the head of the 
elder Virginian branch of the family returns to England, 
to be treated with contempt and indifference by the 
younger branch which had remained at home, indicates 
the state of mind among the influential classes in England 
which bent them against any admission of Americans to 
the honours or privileges of the English higher classes 
A few titles were given ; entails were maintained in the 
southern colonies; hut there were no such systematic 
efforts as are necessary to maintain an aristocratic class 
This may have been gratifying to the ruling class in 
England ; but it was in reality an unconsciously system- 



732 UNITED STATES [h 1 ST oey. 


atic effort to develop democracy in the English colonies in 
North America. In combination with the free represen- 
tative institutions which had taken root there, it was 
very successful, and, when the final struggle between the 
English ruling class and the colonists took shape, the 
former had singularly few fi lends or allies m the colonies 
What the results might have been if effoits had been made 
to build up a titled class m the colonies, with entailed 
revenues and hereditary privileges m the tipper houses of 
the colonial legislatures, is not easy to imagine ; but the 
prejudices of the privileged classes at home, eliminated this 
factor from the problem. Every influence conduced to 
make the American commonwealths representative demo- 
cracies ; and the reservation of crown influence m the 
functions of the governors or the appointment of the council 
was merely a dam which was sure to be broken down as 
development increased 

Social 1 6 Social circumstances had all the features of life m 
a new country, aggravated by the difficulties of mter-com- 
i°ns. mumca t 10u a t that time In the southern and middle 
colonies there was a rude abundance, so that, however 
much the want of luxuries might be felt, there was no lack 
of the necessaries of life. The giowth of tobacco, indigo, 
and rice m the southern colonies was so large a source of 
wealth that luxury in that part of the country had taken 
a more pronounced form than m the others The southern 
planter, trained m English schools and universities and 
admitted to the English bar, was more like an English 
gentleman in a condition of temporary retirement than an 
American colonist The settler of the middle colonies was 
the ordinary agriculturist. The hardships of colonial life 
were the special lot of the New England colonist. Eor 
some reason — perhaps because the forests retained the snow 
on the ground — the New England winters weie more severe 
than they are now The rudely built house, with its 
enoimous_ chimney attracting draughts of outer air fiom 
every point, was a poor protection against the cold. 
Travel, difficult enough at the best, became impossible m 
winter, unless the snow rose so high as to blot out the 
roads and permit the traveller to drive his sledge across 
country. Medical and surgical attendance was scarce m 
summer, and hardly dreamed of m winter The religious 
feeling of the people was against amusements of all kinds, 
except going to funerals, an occasional dinner, and the 
restricted enjoyments of courtship. It was a point of 
honour or of religious feeling to exclude luxury from 
church equipment : stoves were not known m Connecticut 
churches until the beginning of this century, and yet new- 
born infants were taken to church for baptism in the 
bitterest weather 1 

Educa- 17 Wealth in the southern colonies was sufficient to 

tion. give tho better classes there an education of a veiy high 
order ; and they in turn, by virtue of their political and 
social leadership, imparted something of their acquisitions 
to those below them. In the middlo colonies commercial 
pursuits and those interests which go to mako men of 
affairs had something of the same influenco on special 
classes. In New England education was more geneial, 
even though it had no such advantages for special classes 
as at the south The first immigration into New England 
contained an unusually large proportion of English uni- 
versity men, particularly among the ministers. These 


1 An extract from a New England diary of 1716 will give som< 
notion of social circumstances at tliat compaiatively late period 
*' Lord's Day, Jany. 15, An extraoidmnry cold Storm of wind and 
Snow, Blows much as coming homo at Noon and so holds on Bread 
was frozen at the Lord’s table, Mr Pemberton administered Came 
not out to afternoon exercise. Though ’twas so cold, yet John 
luckerman was baptised. At six a-clock my ink fieezes so that I can 
hardly write by a good fue m my wire's chamber. Yet was veiy 
comfortable at meeting. Zaus Deo ” 


fixed the mould into which their descendants have been 
run, and New England’s influenco in tho United States 
has been due largely to them Tho town system added to 
their influence Owing to it tho cbbiug and flowing of 
population through New England was not blind or unoi- 
gamzed Eveiy little town was a skeleton battalion, to bo 
filled up by subsequent increase and immigration ; and tho 
ministers and other professional men made a multitude of 
successois foi themselves, with all their own ideas. Con- 
sideung the execrable quality of school and college in- 
struction in New England, as elsewhcro at tho Lime, it is 
very remarkable that, as tho original supply of univeisity- 
bred leadeis died off, theio was a full crop of Amoncan- 
bred men quite prepaied to tako their places and carry on 
their work Ileie were Harvard and Yale, tho two lead- 
ing colleges of the country, which in 17G0 had six: — 
Harvard College, 111 Massachusetts (founded in 1G36) • 
William and Mary College, in Virginia (1G92) ; Yale 
College, m Connecticut (1700) ; Pi incoton College, m Now 
Jersey (1746) Pennsylvania Univeisity (1749); and 
King's, now Columbia, College, m Now York (17154) 

18 . Shipwrights had been sent to Virginia at an early Com- 
date; but shipbuilding never mado great head in the mourn 
southern colonies, m spite of tho fact that they had all the 
materials for it m abundance. At a later period ships 
were built, and it was not uncommon for planters to liavo 
their private docks on their own plantations, where their 
ships . were fieighted for Europe. But such building was 
individual : each planter built only for himself Tho first 
vessel built by Europeans in this part of tho continont was 
constructed by Adrian Block at New Amsterdam (1014), 

Many small vessels wero built at tho mouth of tho 
Hudson river under Dutch and English domination, but 
New York’s commercial supremacy did not fairly begin 
until after the 1 evolution Perhaps tho hardships of life 

in New England made its people prefer water to land ; at 
any late they took to shipbuilding eaily and carried it on 
diligently and successfully. Plymouth built a httlo vessel 
before tho settlement was fivo years old, and Massachusetts 
another, the " Blessing of tho Bay ” (1631). Bcfoio 1G50 
New England vessels had begun tho geneial foreign trade, 
from port to port, which combined exportation with a 
foreign coasting trade and mercantile business, tho form in 
which New England commercial enterprise was to show 
itself most strongly. Before 1724 English sb ip-carpentcrs 
complained of tho competition of tho Americans, and in 
1760 the colonies were building new ships at tho rato of 
about 20,000 tons a year, most of thorn being sold in 
England 

1 9 . The earliest manufactures in tho colonies wero natur- Manu- 
ally those of the simplest kind, the products of sawWils, 
grist-mills, and tanneries, and home-made cloth. The* 11 .' 1 , 
seaich for ores, however, had been a primo cause of fount- 
gration with many of the settlers, and they turned almost 

at once to mining and metallurgy. Most of their off oris 
failed, m spite of “premiums,” bounties, and monopolies 
for terms of years granted by tho colonial legislatures. 

To this tho production of iron was an exception. It was 
produced, from tho beginning of tho 18th eontury, in 
western Massachusetts and Connecticut, in eastern Now 
[ York, m northern New Jersey, and in eastern Pommy 1- 
vania. . All these districts wero about on a love], until tho 
adaptation of tho furnaces to tho uso of anthracite coal 
drove tho New England and Now York districts, which 
had depended on wood as fuel, almost out of competition 
(§ 210). Until that time iron production was a leading 
Now England industry. Not only wero the various pro- 
ducts of iron exported largely ; tho manufacture of nails, 
and of other articles which could be made by an industrious 
agricultural population in winter and stormy weather, was 
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a “home indusliy ” on which New Englanders depended 
for much of their support. 

The 20. The colonial system of England differed in no 

English respect from that of other European nations of the time , 
— probably none of them could have conceived any other as 
sjs p 0 sgl jji 0i ppQ colonies were to be depots for the distri- 
bution of home products on a new soil , whenever they 
assumed any other functions they were to be checked. 
The attempts of the Americans to engage m commerce 
with other nations, their shipbuilding, and their growing 
manufactures wore, in appearance, deductions from the 
general market of English producers, and the home Gov- 
ernment felt itself bound to interfere Virginia claimed, 
by chartei-iight, the power to trade freely with foreign 
nations , and Virginia was notoriously on the side of the 
Stuarts against the Parliament In 1651 pailiament 
The passed the Navigation Act, foibiddmg the carrying of 
Naviga- colonial produce to England unless m English or colonial 
Laws vessels, with an English captain and crew. By the Act 
of 1661 tlio reach of the system was extended. Sugar, 
tobacco, indigo, and other “enumerated articles,” grown 
or manufactured m tho colonies, were not to be shipped 
to any countiy but England. All that was necessary to 
make this part of the work comploto was to add to the 
“onumciatod articles,” from time to time, any which 
should bocomo important colonial products The cap-stono 
was placed on the system m 1663, when the exportation 
of European products to the colonies was forbidden unless 
in vessels owned and loadod as in the preceding Acts and 
loaded in England. Virginia’s commerce withered at once 
undor tho enforcement of the systom New England, 
allowed to evade tho system by Cromwell for political 
reasons, continued to evade it thereafter by smuggling and 
bold seamanship. 

Rofitriotw si. In 1099, on complaint of English manufacturers 
Ivo laws, that tho colonists wore cutting them out of tlioir foreign 
wool markets, parliament onacted that no wool or woollen 
manufactures should bo shippod from any of the colonies, 
undor penalty of forfeiture of ship and cargo. This was 
tho first fruits of tho appointment of tho Board of Trade 
and Plantations throe yoars boforo. Erom this time until 
tho revolution, this body was novor idlo ; but, as its work 
was almost confmod to schemes for checking or destroying 
tho trade and manufactures of tho plantations, it cannot bo 
said to have dono them any great service It was con- 
tinually spurring on colonial governors to turn thoir people 
to tho production of naval stores, or to any occupation 
which would divort them from manufactures ; and tho 
governors, botwoon fear of tho legislatures which paid thoir 
salaries aucl of tho Board which was watching thorn 
narrowly, had ovidonlly no easy position. At intervals 
tho Board heard tho complaints of English manufacturers, 
and framod romodial bills for parliament. Erom 1718 the 
manufacture of iron was considered particularly obnoxious , 
and, so late as 1766, Pitt lumsolf asserted the right and 
duty of parliament to “ bind tho trade and confino the 
manufactures ” of tho colonies, and to do all hut tax them 
without representation, In 1719 parliamont passed its 
first prohibition of iron manufactures in the colonies ; and 
in 1750 it forbade under penalties tho maintaining of iron- 
mills, slitting or rolling mills, plating-forges, and steel- 
furnaces in tho colonies. At the same time, but as a 
favour to English manufacturers, it allowed the importa- 
tion of American bar-iron into England, cis_it was cheaper 
and hotter than tho Swedish, Before this, in 1733, parlia- 
ment had forbidden tho manufacture or exportation of hats 
in or from the colonics, and evon their transportation from 
ono colony to another. All these Acts, and others of a kin- 
dred nature, wore persistently evaded or dofied; but tho con- 
stant training in this direction was not a good one for the 


maintenance of the connexion between die colonies and 
the mother country, after the interested classes in the 
colonies should become numerous and their interests large 
Unluckily for ,the connexion, the arrival at this point was 
just the time when the attempt was first made to enforce 
the Acts with vigour (§ 38). 

22 . English imports from the North- American colonies The 
amounted to £395, 000 m 1700, £574,000 m 1730, and American 
£761,000 m 1760 ; the exports to the colonies m the same 
years were £314,000, £537,000, and £2,612,000. In 
spite of parhamentary exactions and interferences, a great 
and entirely new maiket had been opened to English trade. 

The difference between the year 1606, when there was not 
an English settler on the North American continent, and 
1760, when theie were a million and a half with a great 
and growing commerce, is remarkable It is still more 
remarkable when one considers that this population was 
already nearly one-fourth of that of England and Wales. 

Its growth, however, steadily increased the difficulties of 
maintaining the English system of control, which consisted 
mainly in tho mteiference of the governors with legislation 
pioposed by the assemblies. As the numbers and material 
interests of the subjects increased, the necessities for 
governmental interference increased with them, and yet 
the power of the subjects to coerce the governors increased 
as well. Only time was needed to bring the divergence 
to a point where change of policy must have disruption as 
its only alternative 

23 Merely material prosperity, the development of Religious 
wealth and comfort, was very far from the whole woik of freedom 
the colonies. In spite of attempts m almost every colony 
to establish some form of religious belief on a government 
foundation, religious freedom had really come to prevail 
to an extent very uncommon elsewhero at the time Evon 
m Now England, whore the theory of the state as an 
isolated opportunity for the practice of a particular form 
of woislup had been hold most strongly, persecution was 
directed chiefly against the Quakers, and that mainly on 
somi-political grounds, because of their determination to 
annoy congregations in thoir worship or to outrage some 
fooling of propriety. As soon as it came to be realized 
that the easiest method to deprive them of tho power of 
annoyance was to ignore them, that method was adopted , 
indeed, two of the New England colonies took hardly any 
other method from the beginning 

24. In political work tho colonies had been very sue- Political 
cessful. They had built up thirteen distinct political freedom, 
units, lcprosentative democracies so simple and natural m 

their political structure that time has hardly changed the 
essential naturo of the American State governments. _ In 
so doing, tho Americans were really laying the foundations 
of the future national structure, for there is hardly a suc- 
cessful featuro in the present national government which 
was not derived or directly copied from the original colonial 
growths ; whilo the absolutely new features, such as the 
electoral system (§ 119), introduced into the national 
system by way of experiment, have almost as generally 
proved failures, and have been diverted from their original 
purposes or have become obsolete. 

n. THE STRUGGLE FOR EXPANSION: 1750 - 63 . 

25. The English settlements along the Atlantic had 
covered the narrow strip of coast territory quite thoroughly 
before it was possible to think of expansion westward. 

Since about 1605 Canada had been undisputedly in. the Tlie 
hands of the French. Their traders and missionaries had French un- 
entered the present western United States ; Marquette and 

Joliet (1673) and La Salle (1682) had explored the upper we8t , 
Mississippi river, and others, following their track, had 
i explored most of the Mississippi valley and had built forts 



734 UNITED 

m various parts of it. About 1700 the French opened 
ground at the mouth of the Mississippi , D’Iberville 
(1702) founded Mobile and the French Mississippi Com- 
pany (1718) founded the city of New Orleans Consistent 
design, foiled at last only by failure of material, marks the 
proceedings of the French commanders m America foi 
the next thirty years. New Orleans and Quebec were 
the extremities of a line of well-placed forts which were 
to secure the whole Mississippi valley, and to confine the 
English settlements for ever to the strip of land along 
the coast bounded on the west by the Appalachian or 
Alleghany range of mountains, which is parallel to the 
coast and has but one important break m its barrier, the 
opening through which the Hudson river flows. The 
practical genius of the French plans is shown by the fact 
that so many of these old forts have since become the 
sites of great and flourishing western cities . Natchez, Vin- 
cennes, Peoria, Fort Wayne, Toledo, Detroit, Ogdenshurgh, 
and Montreal either are built on or are so near to the 
old forts as to testify to the skill and foresight against 
which the English colonies had to contend To this whole 
territory, extending from the month of the Mississippi to 
that of the St Lawrence, covering even the western part 
of the present State of New York, the name of New 
France was given The English possessions, extending m 
hardly any place more than a hundred miles fiom the 
ocean, except where the Dutch had long ago planted the 
outpost of Fort Orange, or Albany, on the upper Hudson, 
were generally restricted to the immediate neighbourhood 
of the coast, to which the early population had naturally 
clung as its base of supplies. 

Weak- 26 The French difficulties were even greater than those 
ness of of the English The French people had never had that 
Trench * ove em i§ ratLon which had given the English colonies 
system theu first great impetus Even where the French settled 
they showed more of a disposition to coalesce with the 
native population than to form a homogeneous people 
The French were commonly far stronger with tho Indians 
than were the English , but, at the end of a hundred and 
fifty years, when the English colonists numbered a million 
and a quarter, all animated by the same political purposes, 
the population of all New France was only about 100,000, 
and it is doubtful whether there were 7500 in the whole 
Mississippi valley The whole French system, wisely as 
it was designed, was subject to constant and fatal inter- 
ference from a conupt court Its own organization was 
hampered by attempts to introduce the feudal features 
of home social life A way was thus opened to exactions 
from every agent of the court, to which the people sub- 
mitted with hereditary patience, but which were fatal to 
all healthy development Perhaps worst of all was the 
natural and inevitable formation of the French line of 
claims. Trending westward from Quebec to meet the 
northward line of forts from New Orleans, it was bent at 
the junction of the two parts, about Detroit, and its most 
impoitant part lay right athwart the path of advancing 
English migration. The English wave was thus to strike 
the weaker French line m flank and at its weakest point, 
so that the final issue could not m any event have been 
doubtful The French and Indian war probably only 
hastened the result 

Intel- 27 Theie had been wars between the French and the 
colonial English colonies since the accession of William and Mary, 
wars mostly accessory to wars between the mother countries. 
The colonies had taken part in the wars ondod by tho 
peace of Byswick (1697), the peace of Utrecht (1713), 
and the peace of Aix-la-Ohapelle (174-8) Tho alliance of 
the French and Indians made all these struggles wretched 
. experiences for the English. The province of Canada 
became a prison-pen, where captives were held to ran- 
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som or adopted into savage tribes Outlying settlements 
were broken up, or forced to expend a large part of their 
energy m watchful self-defence , and it required all tho 
persistence of the English colonies to continue their steady 
f 01 ward movement Nevertheless they even undertook 
offensive operations They captured Port lioyal 111 1690, 
but it was giveu up to the Fiench 111 1697. They cap- 
tured it again m 1710, and this time it was kept, with 
most of Acadia, which was now to be known as Nova 
Scotia. In 1745 the colonies took the strongest Fiench 
fortress, Louisburgh, on Cape Breton Island, with very 
little assistance from the home Govei nment Tlieir land ex- 
peditions against Monti eal and Quebec wore unsuccessful, 
the reason for failure being usually defective tiansport 

28 la the treaties which closed these wars, tho interests The “as. 
of the colonies met with little consideration Tho most ionto ” 
notable instance of this was the 12 th article of tho treaty 

of Utrecht, by which an English company was secured the 
exclusive right to carry African slaves into American ports 
Originally meant to obtain tho Spanish trade in negroes, 
the company had influence enough to commit tho. crown 
to a steady support of the African slave-trade in its own 
colonies Again and again the English 1 egisl aturos in N 01 tli 
America attempted to stop tho slave-tiade, and wore pie- 
vented by the loyal veto. This will servo to explain a 
passage m Jefferson’s first draft of tho American Declara- 
tion of Independence, as follows ■ — “ lie [tho king] has 
waged cruel war against human nature itself . ... 

Determined to keep open a nmrkot whore men should bo 
bought and sold, he has prostituted his negative for sup- 
pressing every legislative attempt to prohibit or to restrain 
this execrable commerce.” 

29 All parties seem to have felt that tho peace of Aix- 
la-Ohapelle was but a truce at tho best , and the French 
court seems to have come at last to some comprehension 
of its extensive opportunities and duties 111 North America. 

With its tardy sympathy, its agents on the now continent 
began the erection of banners against tho great wave of 
English westward migration which was just appearing 
over the crest of the Alleghamos. It was too late, how- 
ever, for tho English colonics were really able to .sustain 
themselves against the French colonies and court together. 

Their surveyors (1747) had crossed tho crests of the moun- 
tains, and had brought back appetizing accounts of the 
quality of the lands which lay beyond. The Ohio Com- Tho Ohio 
pany (1749), formed partly of Virginian speculators and Company 
partly of Englishmen, had obtained a grant of 500,000 

acres of land m tho western part of Pennsylvania (then 
supposed to be a part of Yirginia), with a monopoly of the 
Indian tiado As the grant was completely on tho western 
side of the Alleghanies, and was tho first English intrusion 
into the Ohio valley, it behoved the Fronch to meet tho 
step with prompt action Their agents traversed the Ohio 
countiy, making treaties with the Indians and burying 
load pfiates inscribed with tho lilies of Franco and a state- 
ment of the French claims. Tho erection of the Ohio 
Company’s first fort (1752) brought on the crisis. Tho main 
lino of French forts was too far away to bo any check upon 
it. The French leaders therefore began to push a branch 
line eastward into the disputed territory. Their first work 
(1753) was put up at Presque Isle (now Erie), about 100 
miles north of tho Ohio Company’s fort. The citadel of 
the disputed territory had been begun on tho spot whore 
Pittsburgh now stands, where the Allegheny and Monon- 
galiola unite to form the Ohio river. Governor 1 )inwiddio> 
of Virginia, had obtained the right to erect the fori by 
treaty with the Indians. From Presque Isle the French 
began running a line of forts south, through the present 
t( oil district ” of Pennsylvania, towards tho headquarters of 
tho English. 
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30 Washington was then a land-surveyor, barely of 
age j but he was the agent whom Dmwiddie selected to 
cairy an ultimatum to the French at Presque Isle. After 
a perilous winter passage through the wilderness, he found 
that the French had no intention of evacuating their posi- 
tions, and returned. Virginia at once (January 1754) 
voted money and men to maintain the western claims of 
the colonies ; and Washington was sent with 400 provincial 
tioops to secure the half-built fort at the head of the Ohio. 
The French were also pushing for that place They won 
m the race, drove away the English workmen, and finished 
Fort Du Quesne, named after their governor Washington, 
compelled to stop and fortify his position, won the first 
skirmish of the war with the French advanced guard, but 
was forced to surrender on terms (July 4, 1754) The 
usual incidents of a general Indian warfare followed for 
the rest of the year 

Tlio 3 i._ Both Governments began to ship regular troops to 
French America, though there was no formal declaration of war 
Indian uut ^ The year 1755 was marked by the surprise 

war. and defeat of Braddock, a gallant and opinionated British 
officer who commanded an expedition against Fort Du 
Quosue, by tlio complete conquest of Nova Scotia, and by 
the defeat of the French, under their principal officer, 
Dioskau, at Lake George, in New York, by a force of pro- 
vincial troops under Sir William Johnson. In 1756 the 
greatest of French Canadian governors, Montcalm, arrived ; 
and tlio tide of war went steadily against the English 
Tlio officers sont out by the home Government wore incom- 
petent, and they generally declined to draw on the colonists 
for advice. Montcalm found tliom an easy prey ; and his 
lines wore steadily maintained at the point whore they had 
boon when Washington surrondoiod at Fort Nocossity. 
Pitt’s entrance to the Nowcastlo ministry (Juno 1757) 
changed all this. For tlio first tirao the colonies found a 
man who showed a sympathy with them and a willingness 
to use them. Their legislatures were summoned into 
counsel as to the conduct of the war ; and their alacrity 
in msponso was an augury of a change in its fortune. 
In competent officers wore wooded out, with little regard to 
family or court influence. The whole force of the colonies 
was gathered up, and in 1758 was launched at the French. 
All western Now York was cleared of the enemy at a 
blow ; Fort Du Quesne was taken and renamed Fort 
Pitt ; Louisburgh, which had boon restored to France at 
Aix-la-Ghapello, was again taken ; and the only failuro of 
the year was tho dreadful butchery of the English m 
assaulting tlio walls of Ticondoroga, Louisburgh made an 
excellent point of attack against Quobec, and Montcalm 
was forced to draw off nearly all his troops olsewlicro for 
tho dof 01100 of his principal post. The year 1759 was 
therefore begun by tho capture of Ticondoroga and almost 
all the French posts within the present United States, and 
was crowned by Wolfe’s capture of tho towering walls of 
Quebec. In 1760, while George II. lay dying, the con- 
quest of Canada was completed, and tho dream of a great 
French empire in North America disappeared for ever. 

32 , The war continued through the first three years of 
George III, and the colonies took part in the capture of 
Havana after Spaiu had entered the struggle as an ally of 
Poaco of France. The peace of Pans, which put an end to the war, 
Pavla, rostorod Havana to Spain, in exchange for Florida, which 
now became English. France retired from North America, 
giving to Spain all her claims west of the Mississippi and 
that small portion east of the Mississippi which surrounds 
New Orleans, and to England the remainder of the con- 
tinent east of the Mississippi, Spain retained for her 
territory the name of Louisiana, originally given by the 
French, The rest of the continent was now “ the English 
oolonies of North America.” 
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33. It is evident now that the French and Indian war 
was the prelude to the American revolution It trained 
the officers and men for the final struggle It released the 
colonies from the pressure of the Fiench m Canada so 
suddenly that the consciousness of their own strength came 
at the same instant with the removal of the ancient barrier 
to it It united the colonies foi the first time , few things 
are more significant of the development of the colonies 
than the outburst of plans for colonial union between 
1748 and 1755, the most promising, though it finally 
failed, being that of Franklin (1754) at the Albany con- 
ference of Indian commissioners from the various colonies 
The practical union of the colonies, however, was so 
evident that it might have been foreseen that they would 
now unite instinctively against any common enemy, even 
the mother country 

34. The war, too, while it obtained its mam object in tlie Tlie con- 
view of the colonies — an unlimited western expansion, — queieil 
brought the seeds of enmity between them and the crown. temtoi y 
The claims of the English on the continent, as has been 

said, weie based on the voyages of the Cabots Under 
them the crown had gianted m the charters of Massa- 
chusetts, Connecticut, Virginia, North and South Carolina, 
and Georgia a western extension at fust to the Pacific 
Ocean and finally to the Mississippi This was what the 
colonies had fought for ; and yet at the end of the war 
(1763) a royal proclamation was issued forbidding present 
land sales west of the Alleghames and practically reserving 
tho conquered territory as a ciown domain In this, if in 
nothing else, lay the seeds of the coming revolution, as it 
aflei wards almost disrupted tho vising Union The war 
had welded the thirteen colonics into one people, though 
they haidly dreamed of it yet ; they had an undeilying 
consciousness that this western territory belonged to the 
new people, not to the crown or to the separate colonies 
which had charter claims to it , and they would have 
rosisted the claims of the crown as promptly as they after- 
wards resisted tho claims of the individual colonies 

35 Finally, the war broke the feeling ot dependence Effects of 
on the mother country. Poorly armed, equipped, and dis- Uia 
ciplmed, the colonial or “ provincial ” troops had certainly 
shown fighting qualities of no mean order Colonists 
would not have been disposed, under any circumstances, 
to underrate the military qualities of their own men, but 
their self-glorification found a larger material because of 
the frequently poor quality of the officers who were sent 
through family and court influence to represent Great 
Britain in tho colonies. The bitter words m which Junius 
refers to British military organization m after years were 
certainly oven more applicable m 1750 , and the incom- 
petency of many of the Butish officers is almost incompre- 
hensible. Its effects were increased by an utter indiffer- 
ence to the advice of colonial leaders which, in a new and 
unknown country, was certain to place British soldiers 
again and again in positions where they appeared to great 
disadvantage alongside of their colonial allies or rivals. 

The provincial who had stood his ground, firing from 
behind trees and stumps, while the regulars ran past him 
in headlong retreat, came home with a sense of his own 
innate superiority which was sure to bring its results 
Braddock’s defeat was the prologue to Bunker Hill The 
results were strengthened by the fact that most of the war 
was fought either m New England, the most democratic 
of the colonies, or by New England men. Their leaders 
had always been sought for by annual popular elections 
and re-elections, the promotion of approved men, and the 
retention of men of poorer quality m lower grades of office. 

To them the aristocratic influences which gave place and 
power to such men as Loudoun and “ Mrs Nabbycrombie ” 
were simply ridiculous, and marked only an essential 
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difference between themselves and their English brethren 
which was to the disadvantage of the latter, even though 
it occasionally evolved a man like Howe or Pitt. Taking 
all the influences together, it is plain that the French and 
Indian war not only brought into being a tangible union 
of the colonies, but broke many of the cords which had 
held the colonies to the mother country 

III THE STRUGGLE FOR UNION 1763-75 
36 It is generally believed that the abandonment of 
North America by Prance was the result of profound policy, 
— that she foresaw that her retirement would be followed 
by the independence of the English colonies, and that 
Great Britain’s temporaiy aggrandizement would result m 
a more profound abasement Yergennes and Choiseul both 
stated the case m just this way m 1763 ; aud yet it may 
be doubted whether this was not rather an excuse for 
yielding to necessity than a political motive. At all 
events, it is certain that the peace, even with its release of 
the colonies from French pressure, was not enough to 
secure colonial union For this it was necessary that the 
home Government should go on and release the colonists 
from their controlling feeling that they were rather 
Englishmen than Americans. 

English. 37. This feeling was not an easy one to eradicate, for 
sympa- ^ was based in blood, training, and sympathies of every 
thereof nature ^°idd not have been easy to distinguish the 
omits " American from the Englishman; it would, indeed, have 
been less easy than now, when the full effects of a great 
stream of immigration have begun to appear. American 
portraits of the time show typical English faces. Wherever 
life was relieved of the privations involved in colonial 
struggle, the person at once reverted to the type which 
was then the result of corresponding conditions m England 
The tiaditions of American officers were English ; their 
methods were English ; even the attitude which they took 
towards the private soldiers of their armies was that which 
was characteristic of the English officer of the time. I11 
the South the men who led and formed public opinion 
had almost all been trained m England and were ingrained 
with English sympathies and even prejudices In the 
North the acute general intellect had long ago settled 
upon the “ common rights of Englishmen ’’ as the bulwark 
behind which they could best resist any attempt on their 
liberties The pride of the colonists m their position as 
Englishmen found a medium of expression in enthusiasm 
for “the young king”; and it would be hard to imagine 
a more loyal appendage of the crown than its English 
colonies in North Amenca m 1760 
Change 38. Unfortunately, the peace of Paris did not result 
gf* merely in freeing the colonies from dependence on the 
policy, mother country , it had the more important effect of free- 
ing the mother country from fear of France, and of thus 
encouraging it to opeu a controversy with the colonies 
which had not been ventured on before Quebec had 
hardly fallen and given the home Government promise of 
success when the work was begun (1761) Tho Board of 
Trade began to revive those regulations of colonial trade 
which bad been practically obsolete in New England; and 
its customs officers applied to the Massachusetts courts for 
“ writs of assistance ” to enable them to enforce tho regula- 
tions. Instant resistance was offered to the attempt to 
burden the colonies with theso writs, which governed all 
men, were returnable nowhere, gave tho officers absolute 
power, and opened every man’s houso and property to their 
entrance The argument of the crown advocates based tho 
power of issuing such writs on parliament’s extension of 
the English revenue system to the colonies, backed by a 
statute of Charles II. permitting writs of assistance ; to 
refuse to grant the writs was therofore to impeach the 
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power of parliament to legislate for the colonies. Tho 
counter-argument of James Otis was the key-note of the 
revolution. It declared m terms that no Act of Parliament 
could establish such a writ, that it would bo a nullity oven 
if it were expressed m the very terms which the customs 
officers claimed, and that “ an Act of Parliament against 
the constitution was void." 

39. Perhaps Otis meant by “ the constitution " merely Tlio 
the fundamental relations between the mother country and English 
the colonies, for this claim was tho first step on tho way 
to the final irreconcilable difference as to these relations n ght a , 
The English theory of the connexion bad been completely 
put into shape by 1760, with veiy little objection from tho 
colonists, whose attention had not yet boon stiongly diawn 
to the subject. It held that even the two charter colonics, 
and a fortioi 1 still more such a royal province as New 
Yoik, weie merely corporations, erected by tho king, but 
subject to all the English laws relating to such corpora- 
tions. The king was their visitor, to inquire into and 
correct their misbohaviouis ; his courts, on gvo wen ranto, 
could dissolve them ; and parliament had tho same omni- 
potent power over them which it had over any other civil 
corporation, — to check, amend, punish, or dissolve them. 

These propositions must have seemed unquestionable to 
the English legal mmd m 1763. Thoir weak point, tho 
assumption that parliament had power to control a cor- 
poration extra guatuor maria , had been covered by a now 
development of the English thcoiy during tho century. 
Parliament, originally a merely English body, had grown 
in its powers and claims until now tho common use of tho 
phrase “ imperial parliament ” connoted claims to which 
the “four seas" were no longer a limitation, m law or 
fact Parliament was to give tho law to tho whole empire 
Hitherto this had been developed as a purely legal theory ; 
it was now first attempted to ho put into piactico when 
the enforcement of the Navigation Acts was begun iu 
1761 Tho first objections offered by tho colonists woi 0 
easily shown to be illogical and inconsistent with this legal 
theory of the relations between tho homo country and tho 
colonies, but this only drove tho colonists higher, stop 
by step, in thoir obj'eetions, — from objections to taxation 
by parliament into objections to legislation by parliament, 

— until they had developed, about 1776, a theory of thoir 
own, logical enough in itself, but so inconsistent with tho 
English theory that war was the consequonco of thoir 
collision 

40 Passing over the intermediate steps, tho form which Tho 
the colonial theory finally took amounted to this. The colonihlH’ 
introduction of the idea of an “ imperial parliament ’’ was ^eory. 
itself a revolution, which could not bind tho colonists, or 
change the conditions under which they had settled the 
new country. Their relations, originally and properly, 
had been with the crown alone, and they had had nothing 
to do with parliament Tho crown had soon fit to con- 
stitute new dominions for itself beyond tho seas, with 
forms of government which wore irropealablo compacts 
between it and tho people whom it had thus induced to 
settle tho new territory, and not more civil corporations. 

It would follow, then, that tho king was no longer king 
merely of Great Britain and Ireland; I10 had at least 
thirteen kingdoms beyond seas, and a parliament in each 
of them. For tho British parliament to interfere with tho 
special concerns of Massachusetts was as flagrant a wrong 
as it would havo boon for tho pailiament of Massachusetts 
to interforo with tho affairs of Great Britain ; and Massa- 
chusetts had a right to expect her king to protect her from 
such a wrong, Tho subject of Massachusetts know tho 
king only as king of Massachusetts, and tho parliament of 
Great Britain not at all. It needed many years of suc- 
cessful but suicidal logic on tho part of their opponents to 
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force the Americans to this point ; they even continued to 
petition pailiament until 1774 , but after that time they 
were no fuither inconsistent, and held that the king was 
the only bond of union between the parts of the empire 
When he wanted money from his Ameucan dominions, he 
was to get it, as lie had always got it, by applying to the 
assembly of the colony, through the governoi, for a grant. 
In the now seats of the race, as in the old, an Englishman 
was to be taxed only by his own representatives. In 
other words, each of the English colonies claimed, m its 
own hold and for its own citizens, the exact principles of 
“ English liberty” which had been established m England 
as tho relations of the English subject to the crown. Each 
colony was to be governed by its own laws, just as m 
Jersey and Guernsey, in Scotland before the Union, or m 
Hanover in 1763, with appeal to the king m council, not 
to English courts or to the House of Lords. For the 
British pailiament, or still more the British citizen, to talk 
of “ our sovereignty ” over the colonies was a derogation 
from tho king’s sovereignty, tho only sovereignty which the 
colonies know “I am qmto sick of ‘our sovereignty,’” 
wrote Franklin in 1769 The case of the colonies was 
evidently that of Ireland also , and Franklin notes the 
fact that several members of colonial assemblies had been 
admitted to tho privileges oi the Irish parliament, on tho 
ground that they woro members of “Amciican parlia- 
ments,” To this statement of their caso tho Americans 
adhered with piogrossivo closeness from 1763 until the 
ond. In their final Declaration of Independence it will 
bo found that it is a declaration of their independence of 
tho king only , they do not then admit that tho Butisli 
pailiament hail ovor had any authority over them j and 
that body is only mentioned m one placo, m ono of tho 
counts of tho indictment of the king, for having given Ins 
assent to certain “ acts of protended legislation,” passed by 
“ a jurisdiction foreign to our constitutions and unacknow- 
ledged by our laws,” that is to say, by the British parlia- 
ment. 

4 1. Two irreconcilable theories were thus presented 
Between them woro two courses, either of which the 
colonies were willing to accept Under their theory there 
was no “ imperial parliament.” They were willing to have 
one constituted, even if it wore only a development 
of tho British pailiament through admission of colonial 
representatives ; but tho time for this passed before the 
parties could debate it. On tho other hand, the colonies 
woro willing to abandon to tho wealthier British parlia- 
ment, win eli sustained so much largor a proportion of the 
cost of tho standing army and navy, tho privilege of 
regulating external trado for tho general good. So late as 
177 1 tho Continental Congress, while maintaining tho solo 
right of tho colonial assemblies to levy internal taxation 
and make local laws, declared their willingness to yiold to 
tho British parliament tho power to mako such regulations 
of external trado as woro bona fide meant to benofit trade, 
and not to raise a revenue from Americans without thoir 
own consent. This solution could havo been only tem- 
porary at best, and war cut off any discussion of it. 

42 . Tho work of quiet revolution was bogun in March 
1703, in the closing hours of the Buto ministry, Charles 
Townshend being first lord of trade and administrator of 
the colonies. It was decided to mako a point of having 
all the American judges and other officials hold office dur- 
ing the king’s ploasuro, and to make their salaries inde- 
pendent of the colonial assemblies. The army estimates 
were increased by an American standing force of twenty 
regiments, to be paid for by Great Britain for the first 
year, and thereafter out of a revenue to be raised in 
America by Act of Parliament. Bute’s purposes were 
political, — the diminution of democracy in America. The 
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Wilkes uproar drove him out of power before he could 
develop his plans , but his successor, Grenville, followed 
them out for financial reasons, and m February 1765 the The 
Stamp Act “ was passed through both Houses with less Stamp 
opposition than a turnpike bill ” Act 

43. For the past two years the colonists had had other The Navi- 
thmgs to think of. Undei Grenville the Acts m restraint gation. 

of colonial trade (§§ 20 , 21 ), which had been allowed to Laws * 
become practically obsolete, were put into force with 
unsparing rigour The numbers of the customs officers 
were increased , their duties were more plainly declared , 
naval officers weie encouraged to take the oaths of customs 
officers and shaie in the plunder of the commerce which 
had grown up between America and the West Indian 
Islands and other pares of the world Search was con- 
stant , confiscation usually followed search , and appeal 
was even moie costly than confiscation. In the confusion 
arising from the efforts of American commerce to escape 
its new enemies, it was not wonderful that other ques- 
tions were allowed to go by default But the muttenngs 
of resistance weie heard The Massachusetts assembly 
protested against any schemes to cieate a standing army 
m America, to make officers independent of the assemblies, 
or to raise a revenue without consent of the assemblies, 
and appointed a committee to secure the united action 
of all the colonies. This was the first movement m the 
struggle for union. Its lmpoi lance was hidden fiom the 
ministry by the official class in the colonies, whose mem- 
bois — the governors, judges, and other crown officials — 
continued to urge a persistence m tho new policy, and to 
represent the Adamses, Otis, and the other colonial leaders 
as animated by a perveise desire to destroy the unity of 
tho empire. 

44 . Tho revenue to be raised by the Stamp Act was to 
come from the sale of stamps and stamped paper for 
marriage licences, commercial transactions, suits at law, 
transfers of roal estate, inheritances, publications, ancl 
some minor sources of revenue. With it was another 
startling provision, — a command to the colonial assemblies 
to furnish tho royal troops m America with fuel, caudles, 
vinegar, bedding, cooking utensils, and potables, and per- 
mission to billet tho troops in inns, alehouses, barns, and 
vacant houses. Tho colonies were thus to bo taxed with- 
out their consent , the revenue derived therefiom was to 
be devoted to the support of a standing army , and that 
army was in turn to be used for the maintenance of the 
scheme of taxation. Yet no one in England seems to 
have dreamed of American resistance to it ; and Grenville 
was able to say m 1770 that he “did not foresee the 
opposition to the measure, and would havo staked his 
life for obedience ” 

45 . The news of the passage of tho Stamp Act caused Ttesist- 

all America to hum with the signs of resistance, but for- ance to 
cible resistance was at first repudiated everywhere. Stamp 

took tho shape, really more significant, of declarations by 

the colonial assemblies, the lower or popular houses of tho 
legislatures. The Virginia assembly, under the lead of 
Patrick Henry and the younger members, took the first 
step (May 1765), by a declaration of colonial rights cover- 
ing the right of each colony to make its own laws and 
impose and expend its own taxation. The Massachusetts 
assembly followed with the formal proposal of an American 
Congress, to be composed of representatives of all the 
colonies. South Carolina seconded the call ; and the first 
step on the road to union was taken. 

46 . Outside of these formal steps there were signs of a 
less formal popular resistance. Eveu peaceable resistance 
was pro tanto a suspension of royal and parliamentary 
authority in the colonies ; and it was probably inevitable 
that the colonial assemblies should succeed to the power 

XXIII. — 93 
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during the interregnum before the organization of a real 
national power But a temporary chaos was as inevitable ; 
and the form it took was the formation, paiticulaily m 
“Sons the North, of popular organizations known as “Sons of 
of Lib- Liberty,” the name being taken from a chance allusion in 
eTt y” one of Barre’s speeches in the House of Commons These, 
backed frequently by the town organizations, forced the 
stamp officers to resign, and destroyed the stamps wherever 
they could be found The Connecticut stamp-officei, as he 
rode into Hartford on his white horse to deposit his xesig- 
nation, with a thousand armed farmeis riding after him, 
said that he felt “ like death on the pale hoise, with all 
hell following hnn ’ Newspapers and pamphlets rang 
eveiy possible change on Coke’s dictum that “ an Act of 
Parliament contrary to Magna Chaita was void,” and with 
warnings to stamp-officers that they would be considered 
enemies to the liberties of America if they attempted to 
carry out their duties. When the day broke on which the 
Act was to go into opeiation (November 1, 1765), America 
had neither stamps nor stamp-officers with which to fulfil 
its provisions. 

Stamp- 47 The proposed Congress, commonly called the 11 Stamp- 
Act Con- Act Congress,” met at New York (October 7, 1765), — 
gress. Hampshire, Virginia, North Caiolma, and Georgia 

being acquiescent bub not represented. It petitioned the 
king, the House of Commons, and the House of Lords to 
recognize fully “the several governments formed m the 
said colonies, with full powers of legislation, agreeably 
to the principles of the English constitution.” It also 
put forth a declaration of colomaL rights, acknowledging 
allegiance to the crown, and claiming “ all the inherent 
rights and privileges of natural-horn subjects within the 
kingdom of Great Britain,” including the right of petition, 
of trial by jury, of taxation by representatives, and of 
granting supplies to the crown, and protesting against the 
Stamp Act and the various Acts in restraint of trade The 
action of this congress was thus purely declaratory , theie 
was no attempt to legislate , and the importance of the 
meeting was in its demonstration of the possibility of union 
and of one road to it 

Repeal 48 In the meantime the Grenville ministry had fallen 
of the (July 1765), and the Rockingham ministry (March 1766) 
Act mP re P ea ^ the Stamp Act. The repeal was supported by 
Pitt, and Whigs who agreed with him, on the distinction 
that taxation by parliament without colonial representation 
was m violation of the essential principles of the British 
constitution, but that the power of parliament to legis- 
late m every other point for all parts of the empire must 
he maintained (§ 21). Nevertheless, the repeal was pre 
ceded by a declaiation of the powor “of the king m 
parliament to bind the colonies and people of America in 
all cases whatsoever.” 

49 The colonists received the repeal with an outburst 
of rejoicing loyalty. They cared little for Pitt’s distinction 
of powers, or even for the declaiatory Act* it seemed to 
them merely the honours of war with which the ministry 
was to be allowed to retire It really meant much more. 
The ruling interest in the homo Government, disordered 
for the moment by its sudden discovery of the strength 
and union of the colonios, had drawn back, but not for 
ever. All through the year an undercurrent of irritation 
against the colonies is evident; and, when (June 1767) 
Town- Townshend, the chancellor of the exchequer, had wrested 
shend’a the lead from the other members of the Grafton ministry, 

0 s ‘ he passed through both Houses the hill for taxing imports 
into the colonies, to go into effect on 20th November follow- 
ing. It laid duties on glass, paper, painters’ colours, lead, 
and tea. As the proceeds were for the exchequer, they 
were to be distributed by the crown j and there was no 
secret that the design was to provide salaries for the crown 
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servants in North Amenca About the samo time other 
Acts established a boaid of customs at Boston, legalized 
the “ writs of assistance,” and suspended the Now York 
assembly until it should obey the Billeting Act. Town- 
shend died soon after, leaving liis system as a legacy to 
his successor, "Lord Noith 

50 The New Yoik assembly granted the nccessaiy 
money, smd nothing as to its use, and escaped f either 
molestation Beyond this the Acts accomplished nothing 
Their advocates had uiged that tlio colonies admitted tho 
power of pailiament to contiol external commerce, and 
that the new taxes weie an exercise of such control. 11 
they desired a piuely technical triumph, they had it, for 
their logic was sound, and the taxes remained on tho 
statute-book But, as tho colonies ceased to import the NVm-im- 
taxecl articles, by popular agreement and enforcement, pwt.iUon 
the taxes amounted to little. Tho nutations caused by^^" 
the enforcement of the Navigation Acta only increased 111 
bitterness , and the official class in tho colonics, on whom 
must for ever rest the responsibility for nino-tenths of the 
difficulties which followed, lost no chance of representing 
every pamphlet, newspaper letter, or public meeting as 
incipient lebellion. A popular outburst in Boston (June 
1768), following the seizure of John Hancock’s sloop 
“Liberty,” was thus used to givo that town an unenvi- 
able reputation for disorder and violence. Colonial offi- 
cials everywhere openly or secretly urged the stiongosl 
measures ; and all the while the colonists, with tho cautious 
tenacity of tlicir race, wore acting so guardedly that tho 
British attorney-general was compelled to say, “Look into 
the papers and. see how well these Americans are versed 
m the crown law , I doubt whether they liavo boon guilty 
of an overt act of treason, but I am sure they liavo come 
within a hair’s-breadth of it ” 

51 . Tho colonial officials, hoping for salaues inde- 
pendent of the assemblies, began to show a disposition to 
govern without those bodies When tho Massachusetts 
assembly refused by a largo vote to withdraw its circular 
letter to the other assemblies urging united potition to 
the king alone, as an umpire between themselves and tho 
British parliament, for redress of grievances, tho assembly 
was prorogued, and did not reassemble for a year. As a 
gentle hint of a possible modo of re-establishing popular 
government, delegates from the towns met in convention 
at Boston (September 1768), renewed tho protests against 
the Acts of the ministry, and provided for tho maintenance 
of public order. In the following Docember and January 
pailiament passed a vote of censure on tins proceeding, 
and advised that those who had taken part in it should bo 
sent to England for trial on the charge of treason This 
was a new grievance for tho assemblies. They passed 
remonstrances against any attempt to send Americans 
beyond seas for trial, as a violation of tho citizen’s right to 
trial by a j'ury from the vicinage j and tlieir governors at 
once prorogued them. Civil government in the colonios, 
under its original constitution, was evidently in sore straits. 

52 . In September 1768 two British regiments which Dim- 
the colonial officials had succeeded m obtaining arrived at ruttlea at 
Boston. Instead of a rebellious population they found nuHtor1 ' 
their most formidable opponents in minute law points, 
which were made to besot them at every turn. The 
Billeting Act required tlio ordinary barracks to bo filled 

first i tho council would assign no quarters in town until 
tho barracks outside wore filled. Tho assembly was not 
in session to authorize anything further, and tho governor 
did not dare to summon it. Tho troops, who had marched 
into tho town as into a captured place, with sixteen rounds 
of ammunition per man, were presently without a place 
in which to cook their dinners, until their commander 
hired houses out of the army chest. It was natural that 
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ho should denounce cc tlns country, wheie every man 
studies law ” Exasperating and exasperated, the troops 
lived on in Boston until (March 1770) a street brawl 
between soldiers and citizens resulted m the death of five 
of tho latter and the injury of six moie Still the town 
kept its temper The captain who had given the older to 
fire was seized by the civil authorities, subjected to the 
ordinal y trial for murdei, defended by John Adams and 
Quincy, two Massachusetts loaders, at the hazard of their 
own popularity, and acquitted for lack of evidence But, 
while accoiding a fair trial to the soldiers, the colonial 
leadeis at last represented so plainly to the crown officials 
tho imminence of an outbreak that the tioops wcie re- 
moved from the town to a fort m the harbour 
Th« 53. The most significant point m tho history of the 
cnvinn- ^ om ' y° ars 1770-73 is the manner 111 winch the oidmaiy 
means colonial governments continued to go to pieces When 
the assemblies met they would do nothing but denounce 
the Acts of tho ministry ; when they wcie prorogued the 
colony was left without any government for which thero 
was popular respect. This was about the state of affairs 
which tho ciown officials had desired, hut, now that it 
had come, they were not at all prompt in their use of it 
1 hvorcod from regular government, the people put out still 
Htrongoi efforts to enforce the non-importation agreements 
which had kept down tho revenues fiom the tax laws of 
1767. About 1773 a further development appeared. As 
soon as tho assemblies mot for tlioir annual sessions, and 
before tho governors could find oxcusofoi proroguing them, 
they appointed “ committees of correspondence,” to main- 
tain unity of action with tho other colonies Thus, evon 
allor prorogation, there was still m existence for the rest of 
tho year a semi-official representation of tho colony. This 
was nearly tho last step on tho way to colonial union. 
Wofllmv 54 . Tho whites liacl already crossed tho Alleghanios. 
fwUlo- In 17GB parties from North Carolina Gntored Tennessee; 
mmit. and in 1769 Boone (p 788) and a party of Virginians entered 
Kentucky. Tho settlement of Tennessee was hastened by 
difficulties with Tryon, the govornor of North Carolina 
Tryon was 0110 of the worst of the crown officials ; and liis 
govornmont had been a scandal, even for those times. Tho 
poople, denied justice and defrauded of legislative power, 
rose in hasty insurrection and wero defeated. Tryon used 
his victory so savagely as to drivo au increasing stream of 
settlers over tho mountains into Tenncsseo. Tho centres 
of western settlement, however, were but fow. Thoro 
was ono at Pittsburgh, another at Detroit, another near tho 
Illinois' Indiana boundary, another m Kentucky, another 
near tho prosont city of Nashvillo, Tonnosseo ; but none 
of these, except, perhaps, Detroit, was more than a hunting 
or trading camp. Borne efforts had boon made to orcct 
crown colonies, or to settle grants to companies, in tho 
western territory, bub they came to nothing. The settle- 
ments still clung to tho coast. « 

Tho tea 55. In April 1770, oncouragcd by somo symptoms of a 
to. failure of the non-importation agreements, the ministry 
had taken off all tho taxes of 1767, retaining only that 
upon toa — threepence per pound. Tho goneral popular 
agreement was still strong enough to prevent tho importa- 
tion of this singlo luxury ; and it was found in 1772 that 
the tax produced but about £80 a year, at an expense of 
two or three hundred thousand for collection. Besides, 
tho East India Company had been accumulating a stock 
of teas, in anticipation of an American market, of which 
tho tea-tax had deprived it In May 1773 the ministry 
took a fresh stop : tho tax was to he retained, but the 
Company was to be allowed a drawback of the entire duty, 
—so that tho colonists, while really paying the tax and 
yielding the underlying principle, would get their tea 
cheaper than any other people. The first cargoes of tea 
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I under the new regulations were ordered home again by 
popular meetings m the American ports, and their captains 
genei ally obeyed. At Boston the governor lefused to clear 
the vessels for Europe, and, after prolonged discussion, 
some fifty persons, disguised as Indians, went on board the 
vessels and thiew the tea into the harbour m the presence 
of a gieat crowd of lookers-on (December 16, 1773) 

56 It was not possible that the term American should The new 
suddenly supplant that of Englishman ; but the successive national 
steps by which the change was accomplished are easily feelin fe r - 
pei ceptible Using one of the old English political phrases, 
the supporters of colonial privileges had begun about 1768 
to adopt the name of “ American Whigs ” Its increas- 
ing substitution for that of Englishmen was significant. 

Withm a few years the terms “ continental,” or “ the 
continent,” began to take on a new meaning, referring to 
a union of the colonies at which men baldly ventured to 
hint clearly. It meant a good deal, then, when men said 
very truly that “ the whole continent ” applauded the 
“ Boston tea-party ” It was the first spoken word of the 
new national spirit Nothing was less understood m Eng- 
land , the outbreak left America 111 general, and Boston m 
paiticular, hardly a friend there The burning of the 
revenue schooner “ Gaspee ” m Narragansett Bay (June 
1772) had seemed to the mimstiy almost au act of overt 
rebellion ; this was rebellion itself. 

57. In March and April 1774, on receipt of full mtelli- The c “Tn- 
gence of the proceedings at Boston, the ministry passed a tolerable 
series of Acts which made open struggle only a question of Acts 
timo The Boston Port Act shut up the town of Boston 
against all commerce until the destroyed tea was paid for 

and the town returned to loyalty The Massachusetts Act 
changed the charter of that colony • the crown was now 
to appoint goveinor, council, and sheriffs ; the sheriffs 
were to select juries ; and town meetings, unless by per- 
mission of the governor, were forbidden. Gago, the 
British commander-m-chief m the colonies, was made 
governor under the Act, and four regiments were given 
him as a support. Any magistrates, officers, or soldiers 
indicted under colonial laws were to be sent for trial to 
Nova Scotia or Great Britain. The billeting of soldiers m 
the town of Boston was legalized The Quebec Act ex- 
tended the boundaries of the province of Canada over the 
whole tenitory lying north of the Ohio and east of the 
Mississippi. Ilere tho ministry rested 

58. The news of these Acts of Parliament crystallized Union, 
every element of union in the colonies The attack on the 
charter of Massachusetts Bay was undoubtedly the most 
effective The charters of Connecticut and Rhode Island 
wore the freest of the colonies ; but that of Massachusetts 

was certainly next to them. If Massachusetts was nob 
safe against such au attack, no colony was safe. The 
ministry had forced an issue on the very point on which 
the colonial and imperial theories were irreconcilable. 

Tho Boston Poit Act furnished a grievance so concrete as 
to obviate the necessity of much argument on other points. 

The Quebec Act, with its attempt to cut off the northern 
colonies from the western expansion to which they all 
looked hopefully, was had enough in. itself, but it brought 
up with it the element of religious suspicion. For years 
the distinctively Puritan element had dreaded an attempt 
to establish the Church of England m the colonies ; and 
the inclination of American Episcopalians to look to the 
home Government for relief against unjust local restric- 
tions had not helped to decrease the feeling. The Puritan 
element could see little real difference between Episcopacy 
and Catholicism ; and, when it was found that the Quebec 
Act practically established the Roman Catholic system m 
the new territory, the old dread revived to give the agita- 
tion a hidden but strong motive. 
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Fust 59 The necessity of another Congress was universally 
Conti- felt. On the suggestion of 'Virginia and the call of 
nental Massachusetts, it met at Philadelphia (September 5, 
gress. 1774). All the colonies but Georgia were repiesented, 
and Georgia was so certainly m sympathy with the meet- 
ing that this is commonly known as the First Continental 
Congress, the first really national body m American 
history Its action was still mainly deliberative It 
adopted addresses to the king, and to the people of the 
colonies, of Quebec, and of Great Britain, and passed a 
declaration of colonial rights, summing up the various 
Acts of Parliament which were held to be in violation of 
these rights But its tone was changed, though its lan- 
guage was still studiously controlled and dignified. It 
was significant that, for the first time, the two Houses of 
parliament were ignored m the matter of petitioning 
it was at last seen to be an awkward concession even to 
memorialize parliament The tone of a sovereign about 
to take his seat is perceptible in the letter of Congiess to 
the colonies which had not yet sent delegates And at 
least two steps were taken which, if not an assumption of 
sovereign powers, were evidently on the load to it. The 
first was the preparation of Articles of Association, to be 
signed by the people everywheie, and to be enforced by 
committees of safety chosen by the people of cities and 
towns These articles bound the signers to stop the 
importation of all goods from, and the exportation of all 
goods to, Great Butam and Ireland, the use of such 
goods, and the slave trade The manner of the enforce- 
ment of the ai tides was evidently an incipient suspension 
of all authority proceeding from the mother country and 
the substitution of a general popular authouty for it 
The other step was a resolution, adopted October 8, as 
Itadti- follows: — “That this Congress approve the opposition of 
matum ppg inhabitants of the Massachusetts Bay to the execution 
of the late Acts of Parliament ; and, if the same shall bo 
attempted to be carried into execution by for ce, in such 
case all America ought to support them m their opposi- 
tion ” This was simply an ultimatum m the opinion of 
Congress, the ministry could take no further step except 
that of attempting to enforce its Acts, and the colonies 
would resist such an attempt as an act of war Before 
the next Congress met the conditions had been fulfilled 
The agents of the ministry had applied force , Massachu- 
setts had resisted by force , and the new Congress found 
itself the representative of a nation at war, still acknowledg- 
ing the king, but resisting the operations of his armies. 
Having summoned a new Congress to meet at Philadelphia 
on the 10th of May following, and having cleared the way 
for its action, the First Continental Congress adjourned. 

6o It is an unpleasant task to record the successive 
steps by which two peoples, so exactly similar to one 
another m every characteristic, so far removed from one 
another, and so ignorant of one another's feelings, advanced 
alternately to a point where open collision was inevitable 
From the standpoint of “ no taxation without representa- 
tion," which Pitt and his school of Whigs had approved, 
the colonists had now been driven by the suicidal logic of 
their opponents to the far more consistent position of “ no 
legislation without representation," which the Pitt school 
had never been willing to grant, and which was radically 
inconsistent with the British “imperial" theory. Either 
the previous legislation of parliament was to romain a 
dead letter, or it must he executed by force; and that 
meant war. Massachusetts was already on the brink of 
that event. Gage, the new governor, had refused to 
meet the assembly ; he had fortified himself in Boston, 
and was sending out spies as if into hostile territory. All 
regular government was suspended or remanded to the 
towns; and the people were organized into “minute men,” 


pledged to move at a minute’s notice. The first hostile 
movement of Gage would be the signal for the struggle 
War, in fact, had come to be a possibility m the thoughts 
of every one. The new governor of Canada, Carleton, 
was sent out with instiuctions to levy the people and 
Indians of that province, m order that they might be 
marched against rebels in any province of North America 
Governor Tryon’s defeat of the insurgent people of North 
Carolina at the Alemance (§ 54) furnished a tempting 
precedent to Governor Gage m Massachusetts. Thero was 
strong pressure upon him to induce him to follow it The 
king’s speech at the opening of parliament (November 20, 

1774) spoke of the prevalent “resistance and disobedience 
to the law” m Massachusetts , the ministry urged Gage to 
arrest the colonial leaders, even though hostilities should 
follow , the two Houses of Parliament presented a joint 
addiess to the king, declaring Massachusetts to bo in 
rebellion, and offering all the resouices of tlio empiro to 
suppiess the rebellion ; and the lung, in reply, announced 
his intention of acting as parliament wished. 

6 1. The inevitable collision was narrowly escaped in Leung- 
February 1775 Gage sent a water expedition to Salem t‘ maml 
to search for powder; but the day was Sunday, and a < ~ ,onooul - 
conflict was prevented by the ministers. Another expe- 
dition (April 19) was more momentous. It sot out for 
Concord, a litllo village some 20 miles from Boston, 
to seize a stock of powder which was reported to bo 
gathered there At daybreak the troops marched into 
tho village of Lexington, on their road. They found 
some minute men who had boon hastily summoned, 
for intelligence had been sent out from Boston that the 
expedition was coming. Thero was a hurried order from 
an officer that tho militia should disperse, then a volley 
from his men and a few answering shots, anil the first 
blood of the American revolution had been shod. Tho 
troops went on to Concord and destioyod the stores Lhoio. 

But by this lime the whole country was up. Messengers 
wore riding m every direction, arousing tho minute men ; 
and their mustering made tho return to Boston more 
dangerous than tho advance liad been, When tho troops 
began their return march the continuous lire from fences, 
trees, and barns along the route soon converted the retreat 
into a rout Tho opportune arrival of a rescuing party 
from Boston saved the whole force from surrender, but 
the pursuit was kept up until tho expedition took refuge 
under the guns of the war-vessels at tho wator-side. 

The next morning tho isthmus winch connected the town 
of Boston with the mainland was blockaded ; tho siogo of 
Boston was formed ; and the revolution had begun. 

62. The news of Lexington and Concord fights sot tho 
continent m a flame, but every featuro of the outburst 
showed tho still thoroughly English characteristics of tho 
people. For nine long years they had been schooling 
themselves to patience , and, as their impatience became 
moro difficult to control, it was shown most strongly in 
thoir increasingly scrupulous care to insist upon the letter 
of tho law. Even m tho first open conflict tho colonists 
wore careful to baso their case on their legal right to use 
“the king’s highway”, and Congress carefully collected anti 
published depositions going to show that tho troops had 
violated this right and had fired first. There was every- 
thing m the affairs of Lexington and Concord to arouse, 
an intense popular oxcitement : tho mustering of undLseip 
lined farmers against regular troops, tho stern sense of 
duty which moved it, the presence and encouragement of 
tho ministers, tho sudden desolation of homes which had 
nevor known war before, wore things which stirred every 
pulse in the colonies when they wero told. But there wan 
no need of waiting for such stories. When tho dam burst, 
the force which had been stored up for nine years took 
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everything away before it The news was burned by 
expi ess along the roads to the southward ; men left the 
plough m the furrow when they heard it, and lode off to 
Boston , town committees of safety collected money and 
provisions and sent them to the same point , and befoie 
the end of tho month the mainland around Boston 
liaibour was occupied by a shifting mass of undisciplined 
half-armed soldiers, sufficient to keep the British troops 
cooped up within the peninsula ou which the town was 
built 

Popular 63 . The overturning of the royal governments in North 
govern- America followed rapidly, as the news of the fights at 
meats. Lexington and Concoid spread abroad. I11 one colony 
after another the lower houses of the colonial legislatures, 
taking tho name of “provincial congresses,” met and 
assumed tho reins of government , the officers of militia 
and snboidmate magistrates accepted commissions from 
them ; and tho colonial officials, to whoso advice so much 
of tho course of ovonts had been duo, fled to England or 
to tho noarost depot of royal troops On the day (May 10, 
1775) when the stronghold of Ticondeioga, the key of tho 
gateway to Canada, was taken by surprise by an Amoiican 
force under Allen (p. 787), giving the besiegers of Boston a 
Second welcome supply of weapons and ammunition, the Second 
entftl 111 * ^ on ^ mcnta l Congress met at Philadelphia It came, 
Congress. linc ^ or now circumstances, to redeem the pledge which its 
’ pLodocossor had given that all the colonies would support 
Massachusetts in resisting force by torco It was thus the 
representative of a united pooplo, or of nothing. Tho 
struggle for union had boon so far successful. 

6.|. This fact of union has coloured the whole sub- 
sequent history of the country. Tho Articles of Associa- 
tion had really preceded it by a substitution ot general 
popular government, howovor clumsy in form, for tho 
previously recognized governments ; in so far tho 
authority of the various colonies was also suspended, and 
a general national organization took their place It was 
soon found that tho colonial organizations had too much 
innate strength to be got rid of m this summary fashion ; 
they hold their own, and, as soon as imminent danger had 
disappeared, they succeeded in tearing so much power 
from tho Continental Congress as to ondangor tho 
national existence itself. But, whon the Second Conti- 
nental Congress met, it mot (as Yon Holst maintains) as 
a purely revolutionary body, limited by no law, and by 
nothing else but by its success 111 war and tho support 
which it was to receive from tho pooplo, without regard to 
colony governments, With tho onorgy and recklessness 
of a French revolutionary body it might have blotted 
out tho distinctions botweon colonies, and established a 
centralized government, to bo modified in time by circum- 
stances. In fact, it took no such direction. It bogan its 
course by recommendations to the new colonial govern- 
ments ,* it roliod on thorn for executive acts ; and, as soon 
as the new colonies wore fairly under way, they seized on 
tho power of naming and recalling the delegates to tho 
Failure Congress, From that time the dccadonco of the Congress 
of tho was rapid; tho national idea became dimmor; and tho 
1 as3Glrt * cms complete sovereignty by the political units 
system, became more pronounced. This failure of the Second 
Congress to appropriate the universal national powers 
which wore within its grasp is responsible for two opposite 
effects. On tho one hand, it built up a basis lor the 
future assertion of the notion of State sovereignty, 
necessarily including tho right of secession. On the other, 
it maintained the peculiar feature of the American Union, 
its largo State liberty, its dislike of centralization, and its 
feeling that the national power is a valuable but dangerous 
instrument of development. The effort to find a com- 
promise between the two forces makes up the record of 
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subsequent national politics, ending m the present asser- 
tion of the largest possible measure of State lights, but 
under the guaiantee of the national power, not of the 
State’s own sovereignty. 

63 The convei&ion of the foimer colonies into “ States ” followed The State 
haul upon the outhiealc of wai (§ 72) Smeo that time the States system 
have leally been the peculiai featuie of the Aniencan system The 
circumstances just mentioned put them into a position in which 
they held all leal powers of government, and they aie still the 
lesiduaiy legatees ot all such poweis as have not been taken fiom 
them hy the national powei 01 by their State constitutions In 
1775 they difleied very mateiially in their oigamzation, but there 
has been a constant tendency to appioacli a geneial type, as States 
have adopted innovations which have pioved successful m otliei 
States All have now govcmois, legislatures of two houses, and 
State judiciaries The goveinoi, except in. a few States, has a 
limited veto on legislation, and has a paidonmg power The State 
legislatuio is supieme 111 all subjects relating to the jurisdiction 
of the State, with two exceptions the constitution of tho United 
States imposes ccitam limitations on them (§ 116), and there is an 
evident tendency m the latei State constitutions to prohibit the 
legislatuics fiom “special legislation,” ancl to piovule that, 111 
specihed subjects, they shall pass only “geneial laws,” applicable 
to the whole State and all citizens alike. With these exceptions, 
it is difficult to imagine a nioie complete autonomy than is pos- 
sessed by tho States of the American Union The mam lestiiction 
upon then action is 111 its lesults upon then welfare They may 
oven repudiate tlieir debts, and theie is no powei which can make 
them pay; hut, even in respect to tins, the lesults upon the ciedit 
of a repudiating State have been enough to cheek otliei s 111 any 
action of the kind They control the oiganization of the State 
into counties, towns, and cities , they touch the life ancl mteicsts 
of tho citizen 111 a far larger degieo than does tho Fedoial Govern- 
ment ; and, 111 many points, such as that of taxation, their poweis 
aro co-ordinate with those of tho Fedoial Government, so that the 
two departments of the Ameucau Governmental system opeiate on 
tho same subjects Tho admission of new States (§ 97) has laised 
tho numbor of the onguial tluiteen States to tlmty-eiglit (m 1887), 
and tho poweis of tho now States are exactly those of the old ones. 

66. Tho “ force resolution ” of the First Congress (§ 59) 
shows that the national existence of the United States, m 
a purely political sonse, dates from the fulfilment of the 
conditions of the force resolution — that is, from the first 
shot fired at Lexington. From that instant the fact of 
union was consummated m the support given to Massachu- 
setts by the other commonwealths , and George III was 
king no longer of thirteen separate kingdoms, but of one 
Tho fact that he did not recognize the union did not 
alter tho fact of union ; that was to be decided by events 
This success of the straggle for union gave tbo United 
(States a date for the political, as distinguished from the 
legal, existence of the nation (April 19, 1775). 

IV TIIE STRUGGLE FOR INDEPENDENCE : 1775-83. 

67. The Second Congiess adopted the “ army ” around 
Boston as “the American continental army”, rules and 
articles of war were formulated for it ; and Ward, Charles 
Lee (a British soldier of fortune), Schuyler (p. 790), and 
Putnam were named as major-generals, with eight brig- 
adiers, and Gates as adjutant-general. Union, though ac- 
complished, was still weak. Sectional interests, feelings, 
and prejudices were strong; and the efforts of the delegates 
to accommodate them had, as one result, the appearance of 
Washington on the historical stage which he was to fill so Washing- 
completely. He had been of special service on the military ton. 
committee of Congress ; and the Massachusetts members 

— the Adamses and others — saw in him the man whose 
appointment as commander -in-chief would be most accept- 
able to all the sections, and would “ cement and secure 
the union of these colonies,” as John Adams wrote m a 
private letter. He was chosen unanimously and commis- 
sioned, and set out for Boston. But another collision, the 
battle of Bunker Hill, had taken place on the date of his 
commission (June 17). 

68 In one of the irregular surgings of the colonial force Bunker 
around Boston, it took possession of Breed’s (now known 
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as Bunker) Hill, some 75 feet high, commanding Boston, 
and separated fiom it by a sheet of water The Butish 
officers might have landed men so as to take the line of 
entienchinents in the rear, or might have laked it fiom 
end to end from the water They chose to send 2500 men 
over in boats, and charge straight up the hill The all- 
important question was whether the “embattled fanners” 
within the woiks would stand fiie Hot a shot from the 
hue of entrenchments returned the scattering fire of the 
advancing column until the lattei was within a hundred 
feet , then a sheet of flame ran along the line, and, when 
the smoke cleared away, the charging tioops weie retreat- 
ing down the hill The officers moved the men again to 
the assault, with exactly the same result At the thud 
assault the ammunition of the farmers was exhausted , 
but they retieated fighting stubbornly with gun-stocks, 
and even with stones. “ The success,” wrote Gage to the 
ministry, “ has cost us dear , the trials we have had show 
the rebels are not the despicable rabble too many have 
supposed them to be." He had lost 1100 out of 2500 men 
A serious American loss was that of Wairen, a Boston 
leader of high promise 

6 9 While Washington was endeavouring to form an army 
out of the heterogeneous material aiound Boston, another 
American force was attempting to drive the Butish out 
Canada 0 f Canada On the last day of the year 1775, m an 
assault on Quebec, one of the leaders, Montgomery (p 790), 
was killed, and another, Benedict Arnold, was wounded 
Shortly afterwards the Ameucan foice was driven back 
into the northern part of Hew York, near the Canada line, 
where it held its ground Congress began m June the 
Papei issue of bills of credit, or “ continental currency,” as a 
curmicy substitute for taxation — a most unhappy step. The hills 
soon began to depieciate Congress insisted on holding 
them to he legal tender , hut it had not seized, as it might 
have done, the power of taxation, in order to provide foi 
the redemption of the bills, and its recommendation to com- 
mittees of safety to treat as enemies of their country those 
who should refuse to receive the bills at their face value 
never accomplished its object Successive emissions of 
paper enabled Congress to suppoit the army for a few 
years, and even to begin the organization of a navy 
Privateers and public armed vessels had been sent out by 
the several colonies; the fust American fleet, of eight 
vessels, sailed m February 1776, but its cruise accom- 
plished little 

Drift 70. All this tune Congiess had been protesting its 
indepen- Iiorror of t!l ° lcIea of independence ; and the colonial 
dence. * congresses had instructed their delegates not to counten- 
ance any such project. The last petition to the king was 
adopted by Congiess m July 1775, and sent to London 
by the hands of Richard Penn. It besought the king to 
consider the complaints of the colonists, and to obtain the 
repeal of the Acts which they had found intolerable The 
news of the battle of Bunker Hill had preceded Penn, 
the king refused to answer the petition; but by a pro- 
clamation (August 23, 1775) ho announced the existence 
of open rebellion in the colonies, and called on all good 
subjects to give any information of those persons in Great 
Britain who were aiding and abetting the rebellion. This 
was but the first of a senes of attacks on that strong 
sentiment m Great Britain which felt the cause of the 
colonies to be the old cause of English liberty At the 
opening of the struggle this sentiment was intense : 
officers resigned their commissions rather than serve in 
America ; the great cities took open ground m favour of 
the colonies ; and some of the English middle classes wore 
mourning for the dead at Lexington As tho war increased 
m its intensity this sentiment necessarily decreased ; but, 
even while parliament was supporting the war by votes of 


more than two to one, the ministry was constantly ham- 
pered by the notonous consciousness that the real heait 
of England was not m it. Even when 25,000 men wore 
voted at the king’s wish, provision had to be made to 
obtain them from Germany Privilege and officialism were 
against the colonies, the populai heait and conscience 
were either lgnoiant or in favoui of them 

7 1 But in Amenca everything spoke of war Howe, who 
had succeeded Gage, passed a very bad winter. II is men 
were often short of supplies, their quaiters were unconi- 
foi table, and their efforts to bettor tlieir position were a 
seveie infliction upon the inhabitants Along the coast, 
the commanders of Butish ships acted everywhere as if 
on the borders of an enemy’s countiy, Gloucester, Bristol, 
Falmouth, and other defenceless towns were cannonaded , 
and the flag of the king tended more and moie to appeal 
that of an enemy. On tho fiist day of the now year the 
distinctive staudaid of the thirteen united colonies was 
raised at Washington’s headquaitois It introduced tho 
stripes of the piesent flag, hut letamed the crosses of St 
George aud St Audiew on a blue ground in tho corner, the 
whole implying the surviving acknowledgment of the royal 
powei, with the appearance of a new nation. When inde- 
pendence had eliminated the loyal element, tho crosses 
were leplaced (1777) by stars, as at proseut. Congress 
had been compelled to go so far in national action as to 
thieaten reprisals for the threats of special punishment by 
the ministry. The first step towaids tho ultimate applica- 
tion for admission to the family of nations was really taken 
111 Hovember 1775, when Frankhu, Jay, aud throe other 
delegates were appointed a committee to maintain intor- 
couise with friends of tho colonies “ in Great Britain, Ire- 
land, and elsewhere”, tho mam importance of the appoint- 
ment was 111 the last two woids. Tho end of the year loft 
independence in the air, though baldly spoken of. 

72. Thomas Paine turned the scale (January 9, 17.70) runic, 
by the publication of his pamphlot Common 1 Lis 

argument was that independence was the only consistent 
line to pursue ; that “ it must come to that some time or 
othei”; that it would only bo more difiiuult the more it 
was delayod , and that independence was tho surest road 
to union Written in simple language, it was read every 
where; aud tho open movement to independence dates 
from its publication. In tliemoantimo events were lugmg 
Congiess ou. Washington in March seized and fortified 
E 01 Chester Heights, to tho south of Boston and command- 
ing it. Before tho British could movo upon the works, 
they liad been made so strong that the garrison evacuated Evacuu- 
the place (March 17, 1776), sailing away to Halifax on tho turn of 
fleet For the moment the British had hardly an organ Busj Um. 
lzed force witlun the thirteen colonies , Charles Lee had 
just seized Hew York city and harbour; and the ministry 
seomed not only hostile, but impotent The spirit of Con- 
gress roso with success. It had already ordered (November 
I 25, 1775), on receipt of news of instructions to British 
war-vessels to attack American seaport towns “as in tho 
case of actual rebellion,” that British war-vessels or trans- 
ports should bo open to capture; now (March 23, 1770) 
it doclaicd all British vessels lawful prize. It then wont 
on (Apul 6) to opon all American ports to the vessels ot 
all other nations than Great Britain, still forbidding tho 
slave trade It had oven opened communication with tho 
French court, which, using the namo of a fictitious firm 
in Pans, was shipping inonoy, arms, and supplies to tho 
colonies. All these were acts of an independent power • 
and colony after colony, changing tho colonial into Bt&to 
forms of government, was instructing its delegates to votes 
for independence. In May some of tho colonies had 
become too impatient to wait longer, for it was evident 
that tho king had finally ranged himself against the new 
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American nation Virginia spoke m most empliatic tones , 
and one of lior delegates, Richard Henry Lee, moved a 
resolution in Congress for independence, seconded by Jolin 
Adams (J uno 7, 177G) A committee to diaw up a declara- 
tion m conformity with the lesolution was chosen, consist- 
ing of Thomas Jefferson of Vngima, John Adams, Franklin, 
lloger Sherman of Connecticut, and Robert R Livingston 
of Now York , but the resolution was not adopted until 
July 2, as follows — “ Resolved that these united colonies 
aio and of light ought to be free and independent States, 
that they arc absolved fiom all allegiance to the British 
crown, and that all political connexion between them 
and tlio stato of Great Bntain is and ought to be totally 
dissolved.” 

Deelm a- 73 - Joffcison had come from Vngima with the reputa- 
tion oi Lon of a very ready and able writer , and the committee, 
a! d0i ] Cn " common consent, left the preparation of the fust draft 
tenee. 0 | y 1Q X) oe i aia Lon of Inclependcnco to him He wrote it 
almost at one heat , and, though parts of it were lejoclod 
or modified by Congress, tlio whole instrument, as it was 
adopted by that body (July 4, 177G), must stand as 
Jeiferaoii’s own woik John Adams was its champion on 
the floor of Congress, for Jelfersou was not a public speaker, 
— and tlio coincidence of the doaths of those two men, just 
fifty years afterwards (July 4, 182G), was a lemarkablo one. 
The language of tlio Declaration, like that of all the Ameri- 
can state-papers of the time, was strong and direct. Ignor- 
ing parliament, it took every act of oppicssion which had 
been aimed at the colonies as the act and deed of the king ; 
it concluded that “ a prince whoso cliaractor is thus maikod 
by every act winch may define a tyrant is unfit to be the 
ruler of a free people ”, and it announced the independence 
of the United Slates in the terms of the resolution already 
stated The date of its adoption is, by tlio decision of the 
Supreme Court, the date of the legal oxistcnco of the 
United States m mattors of municipal law 

74 . Meanwhile clouds woro gathering about tlio young 
republic*. A British expedition was beaten off from Charles- 
ton (Juno 28) ; but two days afterwards a strougor force, 
under Howe, landed on Staten Island, just below New 
York city. The ministry, abandoning New England, had 

Attack decided to transfer the war to the middle colonies Hero 
on tlio was the originally alien clement among the colonies (§ 7 ), 
imtWlo though tlio ministry was disappointed in it ; here was the 
euiomoB. oommema 2 element, which had sometimes boon willing 
to profer profit to patriotism ; abovo all, the Hudson 
gave a safe path for British frigates, so that tho British 
foreoH might control at tho same time the road into Canada 
and the moat which should cut off Now England from tho 
other colonics. Most of tho reasons which made tlio open- 
ing of the Mississippi a severe blow to tho Confederacy in 
1803 applied to the capture of Now York city and tho 
operations in the Hudson livor in 1776. 

75 . Washington had hurried to Now York city as 
soon, as Boston had surrendered, but his preparations wore 
not far advanced when Howe appeared (June 30). He 
and his brother, Admiral Lord IIowo, the commander of 
the fleet, had high hopes of receiving tho confidence of 
both parties to the struggle, by reason of their hereditary 
connexion with the crown and the liking of the colonies 
for their elder brother, killed at Ticonderoga ; and they 
brought conciliatory proposals and the consont of the 
ministry to an unofficial oxchange of prisoners. The 
country was now committed to independence, and in 
August Howe began offensive operations. Washington’s 
force numbered 27,000, about four-fifths of them having 
never soon action ; and about one-third of his army had 
been placed on Long Island. Howe had 31,000 trained 
soldiers, largely Hessians; and ho debarked 20,000 of them 
on Long Island, beating Putnam (p. 790), the American 
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commander there, and driving him into Brooklyn (August Battle 
27) The British hesitated to attack the American works of Loug 
there, so that Washington was able to diawoff the defeated Is auc 
force, and the Butish followed slowly to the New Yoik side 
of the river Through September and October Washington 
retreated noith wards, fighting stubbornly, until he reached 
the stiong defensive positions where the mountains begin 
to make a figuie in the landscape north of New York city 
Here he faced about, and prepaied to give battle from 
behind foitifications. Again Howe hesitated, and then 
turned back to occupy New York 

76 Howe was cut off fiom the watei-way to Canada by 
Washington’s fortification of the highlands, but his lieu- 
tenant, Cornwallis, secured a lodgment by surprise on the 
othei side of the Hudson, and thus diew Washington 
acioss the river to oppose him Forced to letreat through 'Waslmg- 
New Jersey, piusued by the British, Washington at least ® 
used up the month of December m the reheat But affairs 16 iea 
were m a desperate plight His army had been dnven 
across the Delaware , the Butish held all New J ersey, and 
were only waiting foi the river to fieezo over to “ catch 
Washington and end the war ”, Philadelphia was 111 a 
panic, and Congress had taken refuge m Baltunoie, leaving 
Washington with almost dictatorial powers ; hosts of lialf- 
ilealted people weie taking Butish. protections and leturn- 
mg to tlioir allegiance , and the time was one which “ tried 
men’s souls” Washington’s soul was proof against all 
tests ; and in the midst of his discouragements he had 
already planned that which was to be the turning-point 
of tho wai. The advanced post of the British was one of 
Hessians, under Rahl, at Tionton, on the Delaware. Seiz- Battles of 
mg all tho boats on the river, and choosing the night of Tienton 
Christmas, on the probability that the Hessians would be 
drunk, ho crossed tho river, assaulted the town with the 
bayonet, and captured the gai nson Taking lus prisoners 
to Philadelphia, he rocrossed the liver on the last day of 
the year, and reoccupiod Trenton Cornwallis brought 
almost all his available forces towards that place ; and 
Washington’s diminishing auny was in greater danger 
than before Leaving his camp-fires burning, he abandoned 
his position by mglit, swept around the sleeping British and 
forces, met, fought, and captured at Princeton (January 3, £™ lce * 
1777) a detachment on its march to Tienton, and threat- 
ened tho British base of supplies at New Brunswick. It 
was only a throat , but it served its purpose of drawing 
Cornwallis off from Philadelphia 

77 . New Jersey is crossed from south-west to north- 
cast by a spur of the Alleghanies. Thus far operations 
had been confined to the flat country to tho south; Wash- 
ington now swept on to the northern or mountainous part, 
and tho day after Princeton fixed his headquarters at 
Morristown, where they really remained almost all through 
the rest of the wai. He was aided by the unwillingness 
of the British to attack entrenchments. His long time 
across Now Jersey was everywhere strong , the British 
could now reach Philadelphia only by passing m front of 
lus line and risking a flank attack ; and they at once drew 
m their outposts to New Brunswick. With the exception 
of the occupation of Newport by the British, and attacks 
on minor outlying places, as Danbury, there was a short 
breathing space. 

78 . Kalb, Kosciusko, Conway, and other foreign officers 
wero already serving in the American army ; Pulaski (p 790), 

Steuben (p. 790), and others were soon to come. Some of 
the minor foreign acquisitions of this sort were selfish, 
conceited, and troublesome, the most unselfish and devoted 
was tho young Marquis de la Fayette, who came this year 
with a shipload of supplies as his gift to the republic. 
Franklin made his appearance at the French court Franklin. 

j (December 7, 1776) as one of the American envoys, and 
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soon took tlie lead in negotiations Shrewd, sensible, far- 
sighted, and prompt, never missing or misusing an oppor- 
tunity, lie soon succeeded m committing the French 
Government, m all but the name, as an ally of the United 
States; and, though his success with other European 
courts was small, he opened the way for the general 
commercial treaties which followed the wai. His unoffi- 
cial influence was a more important factor m his work 
Carefully maintaining the character of a plain Amencan 
burgher, he seemed to the French the ventable man of 
nature for whom they had been longing The pithy sense 
and homely wit which had given force to his Poor 
Pickard's Almanac had impressed even his unemotional 
countrymen strongly , his new audience took them as 
almost inspired He, and his country with him, became 
the fashion ; and it became easier for the Government to 
cover its own supplies to the insurgents by an appearance 
of embarrassment m dealing with the enthusiasm of its 
subjects The foreign aid, however, did the Americans 
a real harm Congress, relying upon it, grew moie and 
more into the character of a mere agent of the States for 
issuing paper and borrowing money ; and the taxing func- 
tion, which should have been forced upon it from the 
beginning, fell more positively into the hands of the States 
As the national character of Congress dwindled, the State 
jealousies and ambitions of its delegates increased , little 
cliques had their favourite officers, — Gates, Chailes Lee, 
Conway, or some other soldier of fortune , and Washing- 
ton, neglected and harassed by turns, must have found it 
difficult to face Howe with half his number of men, foil 
the various competitors for his own position, and maintain 
his invariably respectful tone towards Congress 
Bur- 79 In July 1777 Burgoyne, with an aimy of British, 
goyne’s Germans, and Indians, attempted the Hudson river loute 
tion fr° ra the north, and forced Ins way nearly to Albany. 
The utter defeat of a detachment at Bennington (August 
16) by the farmers of Vermont and Hew Hampshire 
under Stark, the atrocities of the Indians before they 
deserted Burgoyne’s standard, and the end of the harvest 
brought abundant reinforcements to Gates, whom Congress 
liad put in command. He gained the battle of Bemis 
Heights (Oct 7), and ten days afterwards forced Burgoyne 
Saratoga to surrender near Saratoga The nows of this success 
brought to Fianklin (Feb. 6 , 1778) the desire of his heart 
Treaty in a treaty of alliance, offensive and defensive, between 
France the "United States and France, and this was followed in 
the next month by war between Great Britain and France 
and an ineffectual proposal for reconciliation from Great 
Biitam to the United Stales, covering colonial representa- 
tion in parliament and everything short of independence 
Captrne 8 o Meantime Howe had taken the water-routo to Plnl- 
rLwhin adelpohia, by way of the ocean and Chesapeake Bay, and had 
p ' captured the city (September 25, 1777) ; but Washington 
had at least made his army capable of fighting two battles, 
those of Chad’s Ford on the Brandywine (September 11) and 
Germantown m the outskirts of Philadelphia (October 4), 
both stubbornly contested Taking up winter-quarters 
Valley at Valley Forge, about 20 miles from Philadelphia, he 
Forge. W atched Howe vigilantly, and smuggled manfully with tho 
responsibilities of supreme command, which the fugitive 
Congiess had again left to him, with the misery and almost 
despair of his own men, and with the final intrigues of those 
who now wished to supersede him by the appointment of 
Gates In June 1778 the news of the treaty with France, 
and of the departure of a French fleet and army for 
America, compelled Clinton, who had succeeded Howo, to 
set out for New York, in order to reunito his two main 
armies Washington broke camp at once, followed him 
across New Jersey, and overtook the rear at Monmouth, 
or Freehold (June 29). An indecisive battle enabled the 
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British to gam New York city, Washington formed his lmo Battle 
fiom Morristown around the noitli of the city, so as to bo of Mon- 
able to interpose between Clinton and Philadelphia or New mouth - 
England , and these positions were maintained until the 
Yorlctown campaign began m 1781. Beyond sknmishcs, 
there were no moie important events in the North, except 
some unsuccessful attempts to recovei Newport with French 
assistance, the capture of Stony Point by Wayne (July 
15, 1779), and the tieason of the American commandei 
of West Point, Benedict Arnold (p 787), with the execu- 
tion of the Biitish adjutant-general, Majoi John Antin', 
whom theAmencaiis had captnicd within their lines while 
he was carrying on the negotiations (September 1780). 

8 1 . Midsummer 1778 marks the beginning of tho end. 

33,000 men, the high-water maik of tlie Butish army m 
the United States, had maintained a footing at but two 
places, New York city and Newport , the minis tiy, m a 
war which had no real popular momentum, found German 
mercenaries an expensive resouice; and tho Germans 
were very apt to desert m America. An extraordinary 
number of leading men in England, while they would not 
hamper the nation in its struggle, made no scruple of 
expressing their practical neutrality or their high regard 
for various Amencan leadeis Franco was now in tho 
war, and Spam and Holland were soon to bo tho allies 
of France The difficulties of supplying tho British army 
were now aggravated by tho presotico of French fleets m 
American waters. English commerce had been decimated 
by American privateers ; and Franklin was gathering 
vessels m France, in one of which (tho “Richard”) Paul 
Jones was to fight with the “ Serapis ” one of tho most 
desperate naval battles on record (September 23, 1779). 

Perhaps hopeless of success in the northern and middle Attack 
States, the ministry decided to begin operations in tho < m tho 
south, where it was believed that tho slave population 
would be a fatal source of weakness to tho Americans. 

82 Late 111 1778 a Butish expedition from Now York 
captuied Savannah, and lapidly took possession of tho 
thinly populated Stale of Georgia. An attempt to rolako 
Savannah 111 the following year cost tho Americans the* 
life of Pulaski. Evacuating Newport, and leaving only 
troops enough to hold New York city, Clinton sailed 
southward and captured Charleston (May 12, 1780). Capture 
Thence Ins forces swept over South Carolina until they of 
had reduced it to a submission bioken by continual out- 
bursts of partisan warfare under Sumter (p. 790), Marion, um ‘ 
and other leaders This work finished, Clinton returned to 
New York, leaving Cornwallis in command in tho south. 

As soon as the summer heats had passed away Gates 
entered the State from the north with a militia army, and 
was badly beaten at Camden (August 1G) by an inferior Catmint. 
British force. Even North Carolina now needed defence, 
and tlie work was assigned to Greene, one of tho best of 
the American officers developed by the war Tho com- 
mander of his light troops, Morgan, met his British rival, 
Tarleton, at the Cowpens (January 17), and inflicted Cowpnju, 
upon tho latter the first defeat ho had mot 111 tho south. 

This event bi ought Cornwallis up to tho pursuit of the 
| victor. Morgan and Greene retreated all the way across 
North Carolina, followed by Cornwallis, and then, 
having raised fresh troops in Virginia, they turned and 
gavo batllo at Guilford Court House (March 15, 1781). unllfnr.l 
Greeno was beaten, as was usually tho case with him, but Court 
he . inflicted so heavy a loss m return that Cornwallis 
retired to tho coast at Wilmington to repair damages. 

Greene, energetic as well as cautious, passed on to the 
south, and gave batllo to Rawdon, whom Cornwallis had. 
left in command in South Carolina, at Hobkirk’s Hill Uobkirk’* 
(April 25), and was beaten again. But Rawdon’s loss Bill, 
was so severe that he drew in his lines toward Charleston, 
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Eutaw Giocno followed, and at Eutaw Springs (September 8 ) 
Spungs fougbt tlie last pitched battle in the South. He was 
beaten again, but Rawdon again fell back, and thereafter 
did all that man could do in holding the two cities of 
Charleston and Savannah Greene had won no battle, 
but ho had saved the South 

83 Arnold, now a general in the British service (§ 80), 
had been sent, early m the year, to make a lodgment m 
Virginia. It seems to have been believed by the British 
authorities that the three southernmost States were then 
socuro, and that Virginia could be carved out next La 
Fayette was sent to oppose Arnold, but the latter was soon 
Cmn- relieved, and in June Cornwallis himself enleicd the State 
Virmu 1 * iac * not keen willing to servo with Arnold. Directed 
ngtmn. g0 | Qc ^ a sul ^ a ]ji G position for a peimauent post on the 
Chesapeake, I 10 had chosen Yorktown, where, with the 
troops already in Virginia, he fortified his army Tho 
general ground was that of M'Clellan’s campaign of 1862 
(§ 285) and Grant’s of 1864-65 (§ 296) 

84 . Washington, reiuforced by a lately arrived force of 
6000 excellent French troops (July 1780) undci Rocliam- 
beau, was still watching Clinton at Hew York. The news 
that Do Grasse’s Fionch licet, on its way to the American 
coast, would onloi tho Chesapeake, whore Cornwallis had 
left himself open to tho chances of such an event, led 
Washington to conceive tho campaign which captuied 
Cornwallis and ended tho war He began elaborate pre- 
parations for an attack on New York, so that Clinton 
actually callod upon Cornwallis foi aid. Moving down 
tho Hudson, he kept Clinton in ignorance of auy move- 
ment to tho south as long as possible, and then changed 
tho lino of march to ono through Now Jersey The 
allied armies passed through Philadelphia, wore hurried 
down tho Chesapeake, and drovo Cornwallis within Ins 

York- ontronclmionts at Yorktown. Do Grasse had arrived 
town. August 30, had dofoatecl tho British fleet, and was master 
of tho Chosapcake waters. After throe weeks’ siege Corn- 
wallis, having exhausted a soldier’s resources, surrendered 
liis army of 8000 men (October 19, 1781). 

85 . The country at largo had really boon at peace for 
a long time. Everywhere, oxcopt in tho immediate neigh- 
bourhood of the British forces, tho people were work- 
ing almost with forgotfulnoss that they had over been 
English colonists , and, where tlie enemy had to be 
reckoned with, thoy were looked upon much as tho early 
settlors looked on bears or Indians, as an unpleasant but 
inevitable ilom m thodobit side of their accounts Their 
legislatures woro making llioir laws ; their governors, or 
“ presidents,” woro the representatives whom their States 
acknowledged; nothing but an Amorican court had the 
power to touch a particlo of the judicial interests of tho 
Amorican people j tho American flag was recognized ou 
tho ocean ; independence was a fact, and the ministry 
received from tho English pooplo so emphatic a call to 
acknowledge it that it yielded so far as to proposo a 
defensive war. The Houso of Commons (March 4, 1782) 
voted to rogard as enomios to the king and country all 
who should advise tho further prosecution of the war ; the 
Rockingham ministry succeeded to power, to be followed 
shortly by the Shelburne ministry ; and Rodney’s victory 
over Do Grasse gave the new ministries very much the 
same cover for an unsuccessful peace as J ackson’s victory 
at New Orloans afforded the United States in 1815 (§ 181). 
Franklin, John Adams, and Jay, the Amorican negotiators, 
concluded tho preliminary treaty of peace, by which Great 
Britain acknowledged tho independence of the United 
States (Nov. 30, 1782) ; hostilities ceased; and the definitive 

Treaty treaty of peace was concluded (Sept. 3, 1783). A number 
of peace, of Amorican loyalists (usually called Tories) accompanied 
the departing armies. 
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86 . In the winter of 1778-79 George Rogers Clark, a The 
Kentucky leader, acting under the authority of the State uoxth- 
of Virginia, had led a force of backwoodsmen into the we&t 
country noith of the Ohio river, captuied the Butish posts 
in it, and made the soil Amencan up to the latitude of 
Detioit The treaty of peace acknowledged tlie conquest, 
and even more than this It settled the noitliern boundary 
of the United States, so far as the longitude of the 
Mississippi river, neaily as it now runs , the Mississippi as 
the western boundary down to 31° N lat., thence east on 
that line to tlie present noitliern boundary of Florida, and 
east on that to the Atlantic Great Britain restoied the 
Flondas to Spam, so that the new nation had Great 
Britain as a neighbour ou the north, and Spam ou the 
south and west. Some disposition had been shown to 
exclude the Americans from the fishing gLound off New- 
foundland, hut it was abandoned The United States by 
the treaty entered the family of nations with recognized 
boundaries, and all the teintory within these boundaries 
could be recognized by other nations only as the property 
of the United States But, so far as internal arrange- 
ments weie concerned, a great question remained to be 
settled. There were thirteen organized States, covering 
but a part of this territory , a pait of them claimed to be 
sole proprietors of the western territory outside of tlie 
present State limits ; and it remained to be seen whether 
they would make good their claim, or the other States 
would compel them to divide, or the new national power 
would compel as clear an internal as an international 
recognition of its claim (§ 89). 

87 . The American aimy was now disbanded, its officers 
receiving a grudging recognition of their claims and the 
privates liaidly anything Poverty was to blame for 
much of tins, and the popular suspicion of military power 
for the rest. Washington’s influence was strong enough 
to keep the dissatisfied army from any open revolt, though 
that step was seriously proposed. The organization of the 
hereditary older of the Cincinnati by the officers brought The Cm- 
about a more emphatic expression of public dislike, and cumati. 
the hereditary feature was abandoned But, wherever 

tho officers and men went, they carried a personal disgust 
with the existing frame of government which could not 
but produce its effect in time Their miseries had been 
largely due to it. The politicians who controlled the 
State legislatures had managed to seize the reins of 
government and reduce Congress, the only body with 
pretensions to a national character, to the position of a 
purely advisory body. The soldiery knew instinctively 
that the lack of power to feed them and clothe them, the 
payment of their scanty wages m paper worth two per 
cent, of its face value, were due to the impotence of 
Congress and the too great power of the States, that the 
nation presented the “ awful spectacle,” as Hamilton called 
it, of “ a nation without a national government and the 
commonest toast in the army was “ Here’s a hoop to the 
barrel,” — a stronger national government to bind the States 
together 

The struggle for the establishment of this national 
govornment is the next step in the development of the 
United States, but to reach it naturally it will be necessary 
to go back into the midst of the struggle for independence 

V. THE STRUGGLE FOB NATIONAL GOVERNMENT : 

1777-89. 

88 . The fact that the Continental Congress was really 
a revolutionary body, not limited in its powers by any 
fundamental law imposed by the underlying popular 
sovereignty, but answering most closely to the British 
parliament, has already been noted (§ 64), This state of 
affairs was repugnant to all the instincts and prejudices 

XXIII. — 94 
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of the American people, and of the delegates who repre- 
sented them Just at the time of the Declaration of 
Articles Independence Congiess set about prepanng a “ foim of 
of Con- confederation,” which should expiess exactly the relative 
tion ia " P ow ' ers the State and national Governments Its work 
was finished November 15, 1777, and lecommended to the 
States for adoption Unluckily, befoie the woik had been 
finished, the State legislatures had succeeded m establish- 
ing their power to appoint and recall at pleasure the 
delegates to Congress, so that Congress had come to be 
the mere creature of the State legislatures The “ Articles 
of Confederation,” adopted m 1777, weie thus calculated 
for the meridian of the State legislatures which were to 
pass upon them The new government was to be merely 
“ a firm league of friendship ” between sovereign States, 
which were to retain every powei not “expressly” delegated 
to Congiess ; there was to he blit one house of Congress, 
m which each State was to have an equal vote, with no 
national executive oi judiciary , and Congiess, while keep- 
ing the power to borrow money, was to have no power to 
levy taxes, or to provide m any way foi payment of the 
money borrowed — only to make lecommendations to the 
States or requisitions on the States, which they pledged 
their public faith to obey The States weie forbidden to 
make treaties, war, oi peace, to gtaut titles of nobility, to 
keep vessels of Avar or soldiers, or to lay imposts which 
should conflict with treaties already pioposed to Fiance 
or Spam Important measures required the votes of nine 
of the thirteeu States, and amendments the votes of all. 
Congress had hardly more than an advisory power at the 
best It had no power to prevent or punish offences 
against its own laws, or even to perform effectively the 
duties enjoined upon it by the Articles of Confederation 
It alone could declaie war, but it had no power to compel 
the enlistment, arming, or support of an army It alone 
could fix the needed amount of levonue, but the taxes 
could only he collected by the States at their own 
pleasure It alone could decide disputes between the 
States, hut it had no poAver to compel either disputant to 
respect or obey its decisions It alone could make treaties 
with foreign nations, but it had no power to prevent 
individual States from violating them. Even commerce, 
foreign and domestic, was to be regulated entirely by the 
States, and it Avas not long before State selfishness began 
to show itself m the regulation of duties on imports. In 
everything the States weie to be sovereign, and their crea- 
ture, the Federal Government, was to have only strength 
enough to bind the States into nominal unity, and only 
life enough to assure it of its own practical impotence. 

The 89 , Most of the States signed the Articles at once, 
western New Jersey, Delaware, and Maryland held out against 
ern 01 y. ra £jpy irl g them for from two to four years. The secret of 
their resistance was m the claims to the western territory 
already mentioned (§§ 34, 86 ). The three recalcitrant 
States had always had fixed western boundaries, and had 
no legal claim to a share m the western territory, the 
Articles, while providing for the decision of disputes 
betiveen individual States, weie careful to provide also 
that “ no State shall bo deprived of territory for tho 
benefit of the United States ”; and this meant that thoso 
States Avhose charters carried them to the Pacific Ocean, 
while admitting the national authority to limit their claims 
by the Mississippi river, were to divide up tho western 
territory among them. New Jersey and Delaware gave 
up the struggle in 1778 and 1779; but Maryland would 
not and did not yield until her claims wore satisfied. 

Its rela- 90 Dr H. B. Adams has shown that the whole question 
turns to of real nationality for tho United States was bound up in 
Uruon. wes ^ em territory ; that oven a “ league government ” 
could not continue long to govern a great and growing j 
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tenitory like this without developing into a real national 
government, even without a change of strict law , and 
that the Maryland leaders were working undei a complete 
consciousness of these facts It is ci editable, liowovei, to 
the change which the struggle for union had aa rought 111 
the people that it was not until veiy late in this struggle 
that Virginia, the most ommvoious Avestciu claimant, 
proposed to have the Articles go into effect without Alary- 
land, and still moro creditable that her pioposal hardly 
leceived notice from the other States They Avero alieady 
conscious that the tliuteon Aveio leally one 

91 The solution of the difficulty was found in 1780. New 
The western boundary of the State of Noav Yoik luid Y° llc ’s 
always been very much m tho air. Her maiu claim to 0 auu ’ 
her present extensive temtoiy lay 111 the assertions that 

the western part had once belonged to tho Six Nations of 
Indians, and that the Dutch, conquering the Six Nations, 
the English, conquering the Dutch, and New Yoik, 
conquonng the English, had succeeded to these rights. 

But the Six Nations had exorcised an undefined suzer- 
ainty qver all the Indian tribes fi 0111 Tennessee to Mieh- 
llimackinac, coveimg all tho territory 111 dispute. Noav 
Yoik pioposed, if Cougress would confirm hoi present 
Avestern boundary, to transfer to Cougress her a\ estern 
claims by conquest, supenor to any more charter claims ; 
and Congress approved tho off 01 as “ expressly calculated 
to accelerate the fedeial alliance” On March 1, 1781, 
tho New York delegates formally completed tho deed of 
transfer to the United States ; on tho same day the Mary- 
land delegates signed tho Articles , and by this action of 
the last Stato the Articles of Confederation came into 
forco as the first attempt to frame a national government. 

92 The long struggle had given time for careful con- 
sideration of tho Aiticlos. Maryland’s persistent criticism 
had prepared men to find defects in them. Conventions 
of New Eng laud States, pamphlets, and private eoiru- 
spondence had found flaws 111 the new plan of government ; 
but a public trial of it was a necessary preliminary to 
getting rid of it. The efforts of tho individual Mtatoa to 
maintain tho war, the disposition of each State to magnify 
its own share in the result, tho popular jealousy of a 
superior power, transferred now from parliament to tho 
central Government, and inflamed by tho politicians who 
saw their quickest road to dignity in the State govern- 
ments, wore enough to ensure tho Articles some lease of 
life A real national government had to bo oxtortod 
through the “grinding necessities of a reluctant people.” 

93 Congress and its committoos had already begun to 
declare that it was impossible to carry on a government 
efficiently under the Articles. Its expostulations were to 
be continued for several years before they were hoard. 

In the meantime it did not neglect the great subject 
which concerned tho essence of nationality — the western 
territory Virginia had made a first offer to cede her 
claims, but it was not accepted A committee of Congress 
now mado a report (1782) maintaining tho validity of tho 
rights which New York had transferred to Congress; and 

m tho next year Virginia made an acceptable offer. Her Toni* 
deed was accepted (March 1 , 178*1) ; the other claimant torlul 
States followed ; and Congress, which was not authorized 
by tho Articles to hold or govern temtoiy, became tho 
sovereign of a tract of some 480,000 square miles, nearly 
equal to the areas of Franco, 8 pain, and Portugal com- 
bined, covonug all the country between the Atlantic tier 
of States and tho Mississippi river, from tho British 
possessions nearly to the Gulf of Mexico. 

94 . In this territory Congress had now on its hands the Tom 
same question of colonial goveinmonfe in which tho British 
parliament had so signally failed, Tho manner in which f u e T l ‘’ 
Congress dealt with it has made the United States the * 
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country that it is. The leading featuie of its plan was 
tho erection, as rapidly as possible, of States, similar m 
powers to the original Stales The power of Congress 
ovei the territories was to be theoietically absolute, but 
it was to bo excited m encoui aging the development of 
thorough self-government, and m gi anting it as fast as 
tho settlers should become capable of cxeicismg it Copied 
m succeeding Acts for tho organization of Teintones, and 
Tho Oiili- still controlling the spnil of such Acts, the Ordinance of 
tuuwooi 1787 (July 18, 1787) is the foundation of almost every- 
1 • thing which makes tho modern Amencan system peculiar. 

95 Tlio piulunuuiy plan oi Con&iess was lcpoited by a com- 
nutloo (Apul 21S, 1781) ol‘ vlucli Julloison was cliauman. It pio- 
vnli'il fui the oiuction of seventeen States, noith and south of the 
Ohio, with some odd names, such as Sylvnma, As&em&ipia, Metio- 
potanna, Polypotanna, and PeliMpu These States weie lbi evoi 
to bo a pait ol the United States, and to have republican govern- 
ments, and tho Oidmance ci eating them was to be a compact 
between the Ifodoial Government and each State, unalterable unless 
by mutual consent “Alter tho ;yotu 1800 thine shall bo ncilhci 
slavery nor involuntary soivitudo'iu any of tho said States, other 
than iu the punishment of eimies whereof tho party shall liavo 
been duly lonvutod ” Thispiovisiou, which leprescnled J ell ei soil’s 
feeling on tho subject, was lost lor want oi seven States m its 
favour. 

96. The final plan of 1787 was lopoitcd by a committee of which 
Nathan Dano, oi Massachusetts, was cliauman Tho prohibition 
ol slavery was made pel primal, and a fugitive slave clause was 
added (55 121). The Ordinance rovoiod only tho temtoiy 1101th of 
the Ohio, and provided lbi not less than throe nor mole than five 
States Ohio, Indiana, Illinois, Michigan, and Wisconsin have 
been the lesuUaut Stales. Thu inhabitants worn to bo secured m 
the oipuil division ol leal and poisonal piopoity of intestates to 
l ho no\l ol km m equal degioo At Just Oongiess was to appoint 
tho governor, seeietaiy, judges, and militia generals, and tho 
govoiuor and judges weio to make laws sub)eet lo tlio veto of Con- 
gress. When tin’ population reached 5000 tho inhabitants weio 
to have an assembly ol their own, to consist of tho govuinoi, a 
legislative council of live, selected by Congress hum ten nomina- 
tions by llm linvoi house, and a lower house of vopioseutnlives of 
one delegate for every f>U0 inhabitants This assembly was to 
choose a delegate to sit, but not to vole, 111 Congress, and was lo 
make laws not repugnant to “ tho artiolos of fundamental com- 
pact,” which were as follow's: — tho now States or Temtones wore 
Lo main lam freedom of worship, tho benefits of the wul ol habeas 
cot'/nti, luiil by jury, proportionate representation, bail, moderate 
fines and punishments, and tho pieservatiou of libeity, propoity, 
and private couliaels; they wore to encourage public education 
and keep faith with the Indians, they weielo 1 cumin forever a 
part of the United Ktules, ninl they wore not to mtoilbro with the 
disposal of the soil by the United States, or to lax tlio lauds of the 
United 8 tales, or to tax any oilmen ol the United Stales for tlio 
use of the Mississippi or St Lawioneu rivers These articles were 
to be unalterable unless by mutual consent of a State and tho 
United Hiatus The Luusfonuatum of tho Territory, with its quite 
limit ml government, into a Slate, with all tho powers ol an original 
State, was promised by Congress as soon as the population should 
loach (10,000. 

97. The constitution, which was adoplod almost immediately 
ttflemuds, provided merely that “Congress shall havo powor to 
dispose of, and make all needful rules and regulations lespootuig, 
the territory or other property belonging to the United States,” 
ami that “new Stales may he admitted by tlio Congi oss into the 
1111100." Opiumm liavo varied as to tho ioree of tho Ordinance of 
1787. Thu Southern school of writers havo naturally been inclined 
to consider it ultra vim and void; and they adduce tho fact that 
tho now Congress under tho constitution thought it necessary to 
re-enact the Ordinance. Tho opposite school have inclined lo hold 
thu Ordinance as still in force. Even as to tho territorial provision 
of tho constitution, opinions have varied Tho Dred Scott decision 
held that it applied only to the territory then m possession of the 
United States, and that territory subsequently acquiied, by con- 
quest or piucluiso, was not to bo governed by Congress with absolute 
power, but subject to constitutional limitations. 

98 . In tlio interval of tlio settlement of the territorial 
question, tho affairs of tlio <f loaguo of friendship ” known 
an tho United States had boon going from bad to worse, 
culminating iu 178G. Tlio public dobt amounted in 1783 
to about $42,000,000, of which $ 8 , 000,000 was owed 
abroad in Holland, Franco, and Spain. Congress had 
no power to levy taxes for tho payment of interest or 
principal ; it could only make requisitions on the States, 
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In the four years ending m 1786 requisitions had been 
made foi $ 10 , 000 , 000 , and the receipts from them had 
amounted to but one-foui th of what had been called fox. 

Even the mteie&t on the debt was falling into auears, and 
the fust instalment of the pnncipal fell due 111 1787. To Diffi- 
pay this, and subsequent annual instalments of $ 1 , 000 , 000 , calties of 
was quite impossible Eobert Morns, the financier of the 
revolution, resigned m 1783, “rathei than he the minister tion ' 
of injustice,” hoping thus to foice upon the States the 
necessity of granting taxing poweis to Congress. Wash- 
ington, 011 letnmg from the command-m-chief, wrote a 
circular letter to the governors of all the States, urging 
the necessity of giantmg to Congiess some power to 
provide a national revenue Congiess (April 18, 1783) 
appealed to tho States foi power to levy specific duties on 
certain, enumerated ai tides, and 5 per cent on otheis 
It was believed that with these duties and the requisi- 
tions, which woio now to be met by internal taxation, 
$2,300,000 per annum could be laised. Some of the 
States latifiod the proposal , otheis ratified it with 
modifications , others rejected it, or changed their votes , 
and it never received the necessary latification of all the 
States The obedience to the lequisitions grew more lax 
Some of the States paid them j others pleaded poverty, and 
allowed more or less of them to run into arrears , others 
ofieiod to pay in then own depi eciated paper cuirency, and 
others indignantly lefused to pay in any cuirency until the 
delinquent States should pay all their obligations Inl786 
a committeo of Congiess lepoiled that any fuifcher leliance 
on loquisitions would be “ dishonourable to the uudei stand- 
ings of those who entertain such confidence ” 

99 . I 11 the States the case was even worse. Some of of the 
thorn had been seduced into issuing paper currency m States ; 
such profusion that they were almost bankrupt. Great 
Britain, in tlio treaty of peace, had recoguized the inde- 
pendence of the individual States, naming them m order , 
and her Government follow ed the same system m all its 
intercourse with its late colonies Its restrictive system 
was maintained, and the States, vying with each other 
for commerce, could adopt no system of counteracting 
measuros. Every possible burden was thus shifted to 
American commoice , and Congress could do nothing, 
for, though it asked for the power to regulate commerce 
for fifteen years, the States refusod it The decisions of 
tho various State courts began to conflict, and there was 
no powor to reconcile them or to prevent the conse- 
quences of the divergence. Several States, towards the 
end of this period, began to prepare or adopt systems of 
protection of domestic productions or manufactures, aimed 
at preventing competition by neighbouring States. The 
Tennessee settlers were m insurrection against the authority 
of North Carolina ; and the Kentucky settlers were appa- 
rently disposed to cut loose from Virginia, if not from the 
United States. Poverty, with the rigid execution of pro- 
cess for dobt, drove the farmers of western Massachusetts 
into an insurrection which the State had much difficulty 
111 suppressing ; and Congress was so incompetent to aid 
Massachusetts that it was driven to the expedient of 
imagining an Indian war in that direction, m order to 
transfer troops thither. Congress itself was m danger of Con- 
of disappearance from the scene The necessity for the s ress - 
votes of nine of the thirteen States for the passage of 
important measures made the absence of a State’s dele- 
gation quite as effective as a negative vote. In order to 
save the expense of a delegation, the States began to 
neglect the election of them, unless they had some object 
to obtain by their attendance It was necessary for Con- 
gress to make repeated and urgent appeals in order to 
obtain a quorum for the ratification of the treaty of peaoe 
with Great Britain, In 1784 Congiess even broke up m 
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disgust, and the French minister reported to lus Govern- 
ment — “ There is now in America no geneial government, 
— neither Congress, nor president, nor head of any one 
administrative department ” Everywhere there were symp- 
toms of a dissolution of the Union. 

ioo Congress was evidently incompetent to fiame a 
new plan of national government , its membeis weie too 
dependent on their States, and would he recalled if they 
took part m framing anything stronger than the Ai tides 
Proposals The idea of a convention of the States, independent of 
Congress, was in the minds and mouths of many ; Thomas 
Pame had suggested it as long ago as Ins Common Sense 
pamphlet . “ Let a continental conference be held, to 
fiame a continental chartei, di awing the line of business 
and jurisdiction between members of Congress and mem- 
bers of assembly. ” To a people as fond of law and the 
forms of law as the Americans there was a difficulty in 
the way The Articles had provided that no change 
should be made in them but by the assent of every State 
legislature If the woik of such a convention was to be 
subject to this rule, its success would be no greater than 
that of Congress , if its plan was to be put into foice on 
the ratification of less than the whole number of States, 
the step would be more or less revolutionary In the end 
the latter course was taken, though not until every other 
expedient had failed ; but the act of taking it showed the 
underlying consciousness that union, independence, and 
nationality were now inextricably complicated, and that 
the thirteen had become one in some senses 

ior The country drifted into a convention by a round- 
about way The navigation of Chesapeake Bay needed 
regulation ; and the States of Maryland and Virginia, 
having plenary power m the matter, appointed delegates to 
arrange such rules. The delegates mot (1785) at Washing- 
ton’s house, Mount Vernon , and Maryland, in adopting 
their leporfc, proposed a meeting of commissioners from all 
the States to fiame commeicial regulations for the whole. 
Virginia acceded at once, and named Annapolis, in Mary- 
Conven- land, as the place. The convention met (1786), but only 
j 7 °gg 0f five States were represented, and their delegates adjourned, 
after recommending anothei convention at Philadelphia 
in May 1787. 

io2. Congress had failed m its last resort — a proposal 
that the States should grant it the impost power alone , 
Mew York’s veto had put an end to this last hope. Con- 
fessing its helplessness, Congress approved the call for a 
second convention ; twelve of the States (all but Rhode 
Island) chose delegates ; and the convention met at Phil- 
adelphia (May 14, 1787), with an abler body of men than 
had been seen in Congress since the first two Continental 
Congresses Among others, Virginia sent Washington, 
Madison, Edmund Randolph, George Mason (p. 789), 
and George Wythe; Pennsylvania Franklin, Robert and 
Gouverneur Morris, and James Wilson; Massachusetts 
Rufus King, Gerry, and Strong; Connecticut William S 
Johnson, Sherman, and Ellsworth; New York Hamilton, 
New Jersey Paterson ; and South Carolina the two Pinck- 
neys (p 790) and Rutledge 1 ' With hardly an exception 
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the fifty-five delegates were clear-headed, moderate men, 
with positive views of their own, and firm purpose, but 
with a willingness to compromise 

103. Washington was chosen to preside, and the con- 
vention began tile formation of a now constitution, instead 
of pioposmg changes in the old one Two parties won? 
formed at once The Virginia delegates offered a plan, ThoVu- 
pioposing a Congiess of two houses, having power to Kuna 
legislate on national subjects, and to compel tlio States 
to fulfil their obligations This is often spoken of as a 
“ national plan,” bub very improperly. Il was a “ huge 
State ” plan, proposed by those States which had or hoped 
for a large population. It meant to base ropiosentation 
in both houses on population, so that the huge States 
could control hotli of them, and it left the appointment of 
the president or other executive and the Federal judges to 
Congress, — so that the whole admmisti ation of the now 
government would fall under large-Stato control. On be- 
half of the “small Slates” Paterson of New Jersey bi ought Tim New 
in another plan It continued Lho old Confederation, with 
its single house and equal Stato vote, blit added the powor * uml ' 
to regulate commerce and raise a revenue, and to compel 
the States to obey requisitions. The State representation 
was fortunate New ITampsInro’a delegates did not attend 
until after those of Now York (then classed as a small 
State) had retired from tlio convention m anger at its evi- 
dent drift towards the “ large-Stato ” plan The large 
States had a general majority of six to five, but the constant 
dropping off of one or more voles, on minor features, from 
their side to that of the small States prevented the hasty 
adoption of any radical measures. Nevertheless, tlio final 
collision could not be ovadod ; the basis of the two plans 
was in the question of one or two houses, of equal or pro- 
portionate State votes, of large-Stato supremacy or of State 
equality In July tho large States began to show a disposi- 
tion to force their plan tlnough, and the small States began 
to threaten a conceited wilhdiawal from tlio convention. 

104 The Connecticut delegates, from their first appear- Tho rom- 
ance in the convention, had favoured a compromise. They 1‘romiHo. 
had been trained under tho Now England system, in which 
the assemblies were made up of two houses, ono repre- 


1 The following were some of the members of tlio convention not 
elsewhere noticed — Oliver Ellsworth was bom at Windsor, Conn., 
April 29, 1745, and died at Ins bnthplace Nov. 26, 1807 He 
graduated at Princeton College in 1766, became a lawyer, ancl judge 
of the sivperioi court of Ins State, and in. 1796 was appointed cluof- 
justice of the United States Supreme Court. lie was sent on a 
fo 1 ™ 011 ■ Frjmce 111 U99, and resigned his place os chief-justice in 
1800.— -Elbridgb Gerry was born at Marblehead, Mass,, July 17, 
1744, and died at Washington, Nov. 23, 1814. He graduated at 
Collogo 111 17(52 > waa a mem her of the Continental Congress, 
1776-1780 and 1783-1785, and of the Congiess under the constitu- 
tion, 1789-1798. He was elected vice-president by tho Democratic 
party m 1812, and died in office.— Emms Kino was born at Scar- 
borough, Mass, (now Maine), March 24, 1755, and died at Jamaica, | 


N.Y , April 29, 1827. lie graduated at Harvard (’oil (‘go m 1777, 
and hoived as a Massachusetts moinhoi ol tlio Continental CongieHS 
from 1784 to 1786 Removing to Now York, lie was elected United 
States senatoi from that Stale, serving in 1789 96, and was miniate) 
to Great Bntain from 1796 to 1803 From 1804 to 1812 ho was the 
Fedeialist candidate fm tho viec-presidency.— 1 Edmund Randolph 
was born in Vnginia, Aug 10, 1753, and, died in Frederick county, 
Ya., Sept. 12, 1813. He became a lawyer, and, though tlio son oi 
a leading royalist, entered tho American revolutionary army as 
Washington’s aide-de-camp. He served as governor of his Htato, 
and as attorney-general and secretary of Rtalo under Washington, re- 
sigiung m 1795 because of tho discovery that ho was in correspond" 
ence with the Ficnch minister.— John Rraracra was born at 
Chailestou, S.O., m 1739, and died July 23, 1800. Hu studied law 
at the Temple (London), saved m the Continental Congress, 1774, 
was governor of his Stato from 1779 to 1782, and afterwards was 
chief justice — Roger, Sherman was bom at Newton, Mass., April 
19, 1721, and died at New Haven, Conn., July 28, 1798, Ho 
was a shoemaker, who, removing to New Milfmd, Conn., studied 
law, and seived as judge of a State court fnnn 1765 In J7H9, us 
member of tho house of rejnesentatives from 1789 to 1791, and us 
United States senator fiom 1791 to 1793.— James Wilson was hum 
near St Amhcws, Scotland, about 1742, and died at Kdcnlun. N.C., 
Aug 28, 1798 Emigrating to tho United States in 1768, he xtitditd 
law, solved in the Continental Congress (1775 7K, 17H2-83, and 
87), and was one of tho justices of the United States Hnpnuim Court 
from 1789 until las death. Wilson’s leputatnm uh an a hh, l UW yet h*w 
been growing of late, and Iiaidly any member of the convention ranks 
Iiighoi than he for profound insight into the usd nature of the gmerrt. 
ment and constitution of tho United States. » (Jkiiiiok Wythr w** 
bom m Elizabeth county, Vn , in 3726, mid died at Itiriimwid, Va., 
June 8, 1806. Ho was educated at Wdlmm and Mary College 
studied law, and was a member of tlio Virginia legislature from 1758 
and of the Continental Congress in 1775, He was chancellor of hi* 
State from 1778 until 1798. 
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sonling the people of the wholes Stato, according to popula- 
tion, and the other giving an oqnal repiescntation to the 
towns. They proposed that the new Congress should be 
made up of two houses, ono representing the States m pro- 
portion to thou* population, the other giving an equal voto 
to ouch Stato, At a dead-lock, the convention loferredtho 
proposition to a committee, and it repoilod m favour of 
the Connecticut compromise Connecticut had been voting 
m the lavge-Sfalo list, and the votes of her delegates could 
not bo spared from their slender majority; now another 
of the largo Status, North Carolina, came over to Con- 
necticut’s proposal, and it was adopted. Thus the first 
groat atrugglo of the convention resulted in a compiomiso, 
which took shape m the peculiar foatuio of the constitu- 
tion, the aonatc 

105. The little States wore still anxious, 111 every new 
question, to throw as much power as possible into tho 
hands ot their apodal representative, tho sonato , and that 
body thus obLiuned its power to act as an executive 
council as a restraint on tho president in appointments 

Tho and treaties. This was tho only survival of tho first 
work of alignment ot parties ; hut now divisions arose on almost 
voubonT ovcry l )r °l ,asal introduced Tho election of tho president 
was given at various times to Congress and to electors 
chosen by tho Hlato legislatures ; and tho final mode of 
choice, by electors chosen by tho Hiatus, was settled only 
two weeks before the end of the convention, the oflieo of 
vice-president coming in with it. The opponents and 
supporters of tho slave trade compromised, by agreeing not 
to prohibit it for twunty years Another coinpromi.se 
included three* 11 film of the slaves in enumerating popula- 
tion tor representation This was the provision which 
gave the slave holders abnormal power as the number of 
slaves increased ; for a district in the “ black bolt ” of the 
Mouth, while throe-fifths of its slaves were enumerated, 
really gave representation to its few whites only. 

106 . Any explanation of the system introduced by the constitu- 
tion must Htiii’t with Uni hwtcmml fact that, wlulo tho national 
government was practically suspended, from 1770 until 178D, tho 
only power to winch political privileges had been given by the 
people was Lliti Staten, ainl that the Hlato legislatures were, wlum 
the eon von turn mot, politically omnipotent, with tho exception of 
tlm fow limitations imposed on them by the early Stato constitu- 
tions, wlue.li worn not at all so smirching or sovoro ns those of more 
rerun l yearn. Tho general rule, then, is tlmt tlm Federal Govern- 
ment lias only tho powers granted to it by tho Fudotal constitution, 
while tho .State 1ms all governmental powers not forbidden to it by 
tho State or tho Fodonu constitution. But the phrase dofumig tho 
Federal Uovemimmt’H powers is no longer “expressly granted,” 
as in the Articles of Uonfodomtion, bub merely “granted, so that 
powers neecHsary to tho oxoeutimi of granted powers belong to tho 
Federal UoVermnonl, even though not directly named in the con- 
st Hutton. This question of tho inlorpretaliou, or “eonstruetion,” 
of the constitution is at tho bottom of real national polities in tho 
United Hlates: tlm minimizing parties have sought to hold the 
I'Vtloial Uovmimeul to a shirt construction of granted powers, 
while their opponents have sought to widen those powots by a 
broad eonstruetum of them. Tint stiiet-eonstructiou unities, when 
they have mono into power, have regularly adopted the pmetieo of 
their oppouon ts, so that eonstruetion lias pretty steadily broadened ; 
tho power to “regulate commerce between tho Htatoa” is now 
interpreted so as to include the power of Congress to regulalo tho 
fares and contracts of railways engaged in inior-Stato commerce 
(§ 327), which would have been deemed preposterous in 1787. 

107 . Popular sovereignty, then, is the basis of tho American 
system. But it does not, as does tho English system, choose its 
legislative body ami leave unlimited powers to it. It makes its 

TU« 1 1 constitution ” the permanent medium of its orders or prohibitions 

consti* to all branches of tho Federal Government and to many branches 
tutlon, of the Stato Governments; they must do what tho constitution 
directs and leave undone what it forbids. Tho people, therefore, 
nro enntimmlly laying their commands on their Governments; and 
they have instituted a system of Federal courts to ensure obedience 
to their commands. An English court must obey the Act of 
Parliament j tlm American court is bound and sworn to obey tho 
constitution first, and tlm Act of Congress or of the Stato legisla- 
ture only so far as it is wai ranted by tlm constitution. But tho 
American court does not deal directly with tlm Act in question ; 
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it deals with individuals who have a suit befoio it. Ono of these 
individuals idles on ail Act ol Congiess 01 ot a State legislatuio , 
tlio Act thus conies befoio the comt lor examination , and it eup- 
poits tho Actor disaogaul&it as “ unconstitutional,” oi mviolation 
of the constitution. It tlio couit is one of high lank 01 input, ition, 

01 ono to which a decision may bo appealed, as tho United States 
Supi 01110 Couit, otliei courts follow the precedent, and tlio law falls 
to tlio gionml The court does not emno into direct conflict with 
the legislative body, and, wiieio a decision would bo apt to pro- 
duce such a conflict, tho piaetieo has been foi tlio court to icgard 
the mattei as a “political question " and letuso to consider it 

10 S Tho picamblo states that “no, tlio people of tho United The 
States,” establish and oulam tlio constitution Events have shown preamble 
that it was the people of the whole United States that established 
the constitution, but tho people of 1787 seem to have inclined 
to tlm belmt that it was the people of each State for itself This 
belief was never changed iu the South , and m 18G1 the people of 
that section behoved that the oidimutces of secession wore mcioly 
a repeal of tho enacting clause by the power winch luid passed 
it, the people ot tin* Stato. 

109 Tho original constitution was m seven articles. Tho fust 
related to the organization and powers of Congress, which consists 
of a senate and house of lepicsentatives Kepiosuntatives are to Tho 
be inhabitants of the St.de for which they are chosen, to bo twenty- house of 
livu yeans old at least, arnlaio to hoivo two yeais Each house of lopioseu- 
uqireseiitatives thus lasts foi two years, and this period is usually latives, 
known as “aCongiess”, tlm liftioth Oongiosswill expuo March 4 , 

18811, having completed the first century ol the constitution Ilopro- 
boutalives au» assumed to tlm States 111 luoportion to population, 
and this lact lorcod tlm provision lor a decennial census, the first 
appeal mice of such a provision in modern national lustoiy Tho 
lust eeustts was taken in 1790. Apportionment ot representatives 
fiom 1883 until 1893 in governed by tho census of 1880 , by Act ot 
Oougiess tlm number 15 1,3*25 is tlio divisoi into a State’s popula- 
tion which luxes tlm number ot tlm Hindu's representatives, tho 
whole number of representatives being 325, with eight delegates 
from tlm Ten i lories, having seals and the light to debate but not 
to vote The house elects its speaker aud other olhour.s, ami lias 
the power of impeachment. 

no. Tlm lugwlaluio of each Stato elects two senators, to servo Tho 
for hi*c years ; amt no Hlato can evei be deprived of its equal share senate, 
of representation except by its mvn consent. Tho senators mo 
divided into throe classes, tlm twin of one class expiring overy two 
years. _ Hix years nro therefore necessary to completely clnuigo the 
composition of tlm senate, and it is considered a continuous body, 

Sonuton am to ho at least Unity years old, and must bo inhabit- 
ants of tlm Htates from winch they tiro chosen and citizens of tlm 
United States for at least nine years previous to tlmir election. 

Tlm vice-president presides over the sonato, having no voto unless 
in ease of an equal division. But tho legislative provision (con- 
tinuing until 1887) that the death or disability of the president 
ami vice-president devolved tlm otlieo of president on tlm presiding 
olheer pro tempore of tho aennlo made that ollieor ono of great 
possible importance, and tho vice-president regularly iclirod just 
before tho end of a session, so that a pro tempore officer might bo 
selected (§ 117). 

ni All officers of tho United Slates aro opon to impeachment Impeaeli- 
by tho house of representatives, tho imponoluiionl to ho tried by ui ant, 
the senate, and tho penalty to bo no more than removal and dm* 
qualification to bovvo further under tho United Htates, When the 
pioHulenl is tried, the chief justice of tlm Supremo Court presides, 

n a. Tho members of both houses aro privileged from arrest and Both 
from being questioned elsewhere for vv ords spoken in debate. Kaoh houses. 
ImuHO pnsHt's on tlm election of its own membom ; but an Act of 
CongroHH may control tho Acts of tho Slate legislature as to time, 
place, and maimer of elections, except os to tlio place of choosing 
MouatoiH, in which tho legislature remains supremo. Congress lias 
exercised tho power by passing a general election law. Tho two 
houses cannot adjourn to another place, or for moro than three 
dayH, unions by common consent. Their members aro paid by the 
United Htates, and must not bo office-holders or recoivo any office 
created or increased in pay during thoir turn of sorvico in Con- 
gross. 

1 13 . When a bill passes both houses it goes to tho president. Veto 
If I 10 signs it becomes law. If lm holds it without signing for power, 
ton days (Sundays cxeoptod) it becomes law, unless tho filial 
adjournment of Congress comes in tlm ten days. All bdls passed 

in tho last ten days of a Congress aro therefore at the mercy of tho 
president: 1 m can prevent them from becoming laws by simply 
retaining tlmm. If tlio president decides to veto a bill he returns 
it, with a statemont of liis objections, to tbe house in which it 
originated. It can thou only become law by tlio vote of two-tliirds 
of both houses. 

114 . The powers of Congress are fully stated. Tho first is to Towers 
“lay and collect taxes, duties, imposts, aud excises, [iu order] to of Con- 
pay tho debts and provide for the common defence and general gross, 
welfare of tho United States.” Tho words in brackets are not in 
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the original, but they are included m construction by all respect- 
able authontie&j as essential to its meaning, any othei construc- 
tion -would give Congi ess absolute power over wliatevei it thought 
to be for “the common defence 01 geneial welfaie ” Duties, &c , 
are to be uniform tluoughout the United States Othei poweis 
are — to borrow money, to legulate foreign and domestic commeiee, 
to make mles for natuialization, and bankruptcy laws, to com 
money, legulate the value of foieign coins, and fix the standard 
of weights and measures , to punish the counterfeiting of Federal 
securities and cunent com, to establish post offices and post-loads, 
to establish patent and copyright systems, to establish coiuts 
inferior to the supreme court , to punish ofiences on the lugli seas 
or against international law, to declaie war, giant letteis of 
marque and lepnsal, and make rules foi eaptuies, to laise aud 
support armies, no appiopuation to be for moie than two years, 
to provide and maintain a navy, to make ai tides of war, to use 
the militia of tlie States m executing Federal law s, suppi’essmg 
msuiiections, and repelling invasions, to provide for oxgamzmg, 
arming, and disciplining tins militia, leaving the States to appoint 
the ofheeis and cairy out the system ; to establish a national capital 
01 Fedeial distiict (the District of Columbia, containing the city of 
Washington), and to exercise exclusive poweis of legislation ovei 
it, and ovei sites for forts, dockyards, &c , bought by permission 
of the States, and, finally, “to make all lavs which shall he 
necessary and piopei foi cai lying into execution the foiegomg 
powers, and all other powers vested by tins constitution m the 
Government of the United States, or m any department or office 
thereof.” This last power lias been the subject of most debate It 
n as urged that, unless an Act of Congi ess was stnctly “necessary” 
for tlie execution of one of the gianted poweis, it was invalid 
The Supremo Coutt has held that the Act need not be “absolutely 
necessary,” or even “ very necessary,”— that it is enough if it is 
“necessary ” As tlie decision of the necessity is with the legis- 
lative body, the word opens a wide sweep foi construction , hut it 
has always furnished a bamcade wlucli tlie opponents of a bill 
have often found very strong. 

Powers 4 115 Tho real sovereignty which made the constitution shows 
forbidden itself in a double series of niohibitions— on the Federal Govem- 
to the ment and on tho States The Federal Government shall not sus- 
Federal pend the privilege of the writ of habeas corpus except m ease of 
Govern- rebellion or invasion, when the pubhe safety requires it. Smco 
ment ; the Civil Wai the Snpieme Coiut has decided that the unit itself 
can never he suspended while the courts aie open, that the Federal 
Government may suspend the pi ivilcga of the wnfc as to classos of 
persons dnectly interested 111 the war, hut that tho uni is still to 
issue and tho court to decide whether the applicant comes within 
the excepted classes or not Congi ess must not pass any hill of 
attainder or ex post facto law, tax expoits, give commercial prefer- 
ence to the ports of one State ovei those of another, lay direct 
taxes except in proportion to census population, or grant any title 
of nobility Money is to be taken from tlie tieasury only 111 con- 
sequence of appropriations made by law. And no person in the 
service of the United States may accept any gift or title from a 
foreign power without consent of Congi ess. 
to the no The States are absolutely foibidden to make tieatres of any 
States, kind, to grant letters of marque and reprisal, to com money, to 
enut bills of credit, to make anything but silver a legal tender, to 
grant any title of nobility, to pass any bill of attainder, ex post 
facto law, or law impanmg the obligation of contracts It follows 
from the last clause that States cannot pass bankruptcy laws. The 
States are forbidden, except by consent of Congress, to lay any 
duties on imports or expoits, except inspection cliargos, to bo paid 
into the Federal treasury; to lay any tonnage duties; to keep tioops 
(a word which does not cover militia) or slaps m peace , to mako 
any agreement with another State or with a foreign power ; or to 
engage m war unless actually invaded. 

The pre- 117. The president is to bo a native citizen, at least thirty-five 
aidant years old, and at least fourtoon years a resident within the United 
and Ins States. He is paid by tho United States ; and his salary is not to 

power*, be increased or diminished by Congress during lus term: the Act 

must apply to the successors of tho president who signs tho Act 
He is sworn to exoauto lus office faithfully, and to “preserve pro- 
tect, and defend tho constitution of the United States.” In case of 
lus death, resignation, or inability (by impeachment or otherwise) 
the vice-president succeeds him, and, m caso of the inability of 
both, tho members of tho cabinet succeed in a prescribed order, 
according to tho Presidential Succession Act of 1 S 8 G. Tho president 
has the veto power already described, sends niossages to Congress 
on the state of the Union or on special subjects, convenes either 
house or both on extraordinary occasions, receives foreign onvoys, 
commissions officers of tho United States, and oversees the execu- 
tion of the laws passed by Congress. Ho makes treaties; hut no 
treaty is valid unless passed by tho senate hy a two-thiids vote of 
tiioso present. He appoints ministers and consuls, judges, and all 
ouior officers whose appointment Congress has not vested in other 
officers; but presidential appointments must bo confirmed by tlm 
senate, though tho president: may make temporary appointments 
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during the iceess of the senate, to hold until the end of then next 
session He is comniandei-m-clnef of tho airny and navy, and 
has powei of pardon oi lepneve foi ofiences against Fedeial laws, 
except in case of impeachment And he may call upon Lon As of 
departments for an opinion m willing on any subject relating to 
his depaitment 

118 Tlie last clause has evolved tho “cal mi cl,” a teun not The 
known m the constitution When Congi ess lias by law organized cabinet, 
a depaitment, its leading officci is called its seeietary There aie 
now ( 1887 ) seven depaitmonts, — those of state, of the treasuiv, of 
wai, ot the navy, of the post-ofiico, ot the interior, and of justice, 
and depaitmonts of ngiicnltme ami ol lahom have been pioposed 
The, secretaires are selected hy the president, and are confirmed, hy 
the senate, but are not lcsponsihlo to any one hut the president. 

N01 is he hound hy their individual opinions, 01 even hy an 
unanimous opinion fiom one ol their periodical meetings They 
aie Ins advisois only. 

1x9 The people liavo no diicct voice 111 the choice of piesulenl The elec- 
and vice-pi csident they choose eloetois, each Slate having as loial 
many electors as it has senators and representatives together , system, 
and the electors choose the president and vice-president, meeting 
at then State capitals foi that purpose, and sending Hepainto 
certificates of their choice of president and oi vice-pi cnul cut to tlm 
presiding office! of tho senate at Washington. The electors nio to 
he chosen in such mannoi as the legislature of each Hi ate shall 
direct, and this plenaiy power of the legislatures was the Hour 00 
of tho unlmppy disputed election of 1876-77 By Acts of Oimgioss, 
the electors aie to bo chosen on the Tuesday alter tho first Mon- 
day of November ; they meet m then States and voto on tho 
first Wednesday of December , and Congress meets on the second 
Wednesday of Febiuary to witness tho counting of tho electoral 
votes Tho electors aie legally State officers ; and the action of 
their States m legaid to them was evidently intended to lie final. 

Until 1887 Congicss refused to provide for necessary proof of tlm 
State’s action, and claimed tlie power to pi ovule from time to (mm 
for emoigencies Such emergencies worn constantly occurring ; 
and Congress, winch was meant to be merely a witness of tlm count 
by tho piesidiug officci of tlm senate, had seized, before 1870, 
a general supeivisory power over tho electors and tlmir votes. 

This illegitimate function of Congress broke down in 1870 - 77 , 
for seveial Southern States scut different sets of certificates ; tlm 
two houses of Congress were eonti oiled by opposite parlies, and 
could agreo 011 nothing, and an exiin-oonstitufiona) machine, the 
“clectoial commission,” was improvised to tub 1 over the difficulty. 

Now provision is made hy tho Jileetoial Count Act of 1887 lor tlm 
State’s certification of its votes ; and the certificate winch comes 
in legal form is not to bo rejected but hy a vote of both liormoR, 

If there is no majority of electoral voles for any person for vmo- 
prosidcnt, tho senate, by a majority of its members, chooses from 
the two names highest on tho list. If there is no majority foi 
piosulcnt, the liouso of ropresent aim's chooses turn l’rom'tlm throo 
names highest on the list, caeli Htato having ono voto. 

120. Tho electors wore meant to exercise a perfect freedom of Powers 
choice, and there are instances in eatly years of electors voting for of the 
personal friends of tho opposite party It was originally provided electors, 
that each oleetor was to name two persona, without specifying 
which was to ho president or vice-president When tho votes worn 
counted, tho highest namo on tho list, if it had a majority of all 
tho votes, obtained tho presidency, aud tho next highest heenmo 
vico-prosidont. It has been said that tlm convention cut out tlm 
office of president according to tho measure of George Washington, 
and there was no difficulty while ho served . each elector cast mm 
of lus votes for Washington, and lio was chosen unanimously; tlm 
struggle was lor tho sceoud office. When he went out of office in 
1706 tho parties began to namo candidates m advance for tlm two 
offices; tho electors began to feci hound to voto for their parly 
candidates; and tho nulivnlnality of tlie eject ms disappeared at, 
once. In the election of 1800 the electors of the miecesslul pin tv 
voted together like a vvoll-dnlled army, ami the result was I hit f. 
tho two candidates of tho successful pm iy hud an i mini \ of e. The 
dofeatod party controlled tlie house of irproseiifutnes, ami them 
efforts to choose Burr president instead ol .lefleison cvispt wiled the 
Dcmooiats and scaled the fate of Hie old system An aim mlment The f.*lh 
to tho constitution was adopted m 1801 ,' t liam-utg the met hud ot imi.nd 
the doctors in voting, so that each should vote stpawdi ly tor the ment, 
two offices and thus pi event any tie vote from tbi u -tun*. 

tzi. The constitution provides for one Hupieim* Gomf, hat mg The 
oiigmal jimsihelmn 111 eases allceling foieign mmisfcis and eon* Frdrist 
suls, and those to which a Stale shall lie it pm-t v„ and apfsdhte court*, 
juuadieiion from such sul mid mate courts as t‘ongie*s -hould pom 
tune to time establish. All judges wen- to hold ol}«, 1 dm mg good 
behaviour (8 287 ), and Him* nullities v«n* not to he d mum-do ! 
during their emitnuumen in office, (’uimmtl tml* u«r« to W In 
jury, except in impeachments, and wvw to l«« held within the State 
m which Ihe oflenee had been eoiimutUd, or m plan x n»«mn*-d hy 
law for tho tii.il of oll'cnces committed out ode the jumdn torn .,f 
any Stnto. The w huh* jurisdiction of Fed* ml coiuts, . ,o« ring Mh 
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ilia original and the appellate jmi&ilichon of tho Supiemo Com l, 
was do, illy .slated hVder.il courts woio to deal ruth all cases m 
law or equity aiming under tlio constitution 01 the Ians oi treaties 
inudoundm if, with all cases a fled mg public mimstci sand consuls, 
m ad nm ally or muni, lino law; with suits by or against the United 
states , and with suits by one State against anotliei, by a State 
against cutizom of iinothoi Stato, by a eiti/on ot one Slate against 
a citizen of another, by a citi/on ol a State against citizens of 1ns 
own State when the question was one of a grant ol land from 
did’emit Slates, by a State oi its citizens against foreigneis, ni by 
a loieigner against, an Amour, m As tho section first stood, it was 
open to the eonsli notion ol giving the power to the citi/cn of one 
State to sue another Slate, and tho Supiome Couifc so construed 
if in 3793-9*1 The States at onee took the nlaim , and the 13th 
Amendment, loiludding suit aguinst a Slate under tliib section. 
e\ee]it hy annlher State, was ratiliisl m 1798. 

Orgam* 122 , As soon as tho now Oovmimiml uas organized m 1789, a 

/nt uni il ndieiavy Aet was passed, organi/ing Iho whole system of lnfcunr 

of Urn Federal courts. Hulwqiumt development lias not changed tho 

judiciary, essential nalme of this Inst Aet Tho Supreme Court now consists 

of a chief justice and eight ussoeuilo justices , there arc nine circuit 
courts, each consist mg of a Bujneme Court justice and a circuit 
judge ; and fifty -six; district courts, each with a district judge. 
Mach circuit compuses several States; and the Supremo Com l 
justices, in addition to tlnur chcuit wmlt, meet in bank annually 
at ■Washington, Tho ihstiiets cover each a Slalo or a part of a 
State, Appeal lies Iran tho district, to the circuit comt when tho 
matter involved is of a value greater than 1500, and from tho 
circuit to 1,1m Huprann Com L when $5000 or more is involved. 
There are also Territorial courts ; lmt these are under the absolute 
pnwm of Oongiess over tho Territories, and are not covered by the 
constitutional provisions as to courts. Consular courts, hold 
abroad, fall under the treaty power 

Its power ^ 12.1 Tim Constitution's leading difference from tho Confederation 
over hull* is that it, gives tlm national Government power over individuals, 
viduals, The Federal courts are tho principal agent in securing this essential 
power ; without them, tlm constitution might, easily huvo been ns 
dismal a failure ns the Confederation. It has also been a most 
impel taut, agent in securing to flic national Covcrnmont. Us sup- 
remacy over tlm HI. lies. Fiom tins point of view the most im- 
portant provision of tlm constitution is the grant of jurisdiction to 
Federal courts in cast's involving tlm const ruction of tlm constitu- 
tion or of laws or treaties mndo under if. The 25th ucclioifof tho 
Judiciary Act permitted any Hnpremo Court justice to grant a writ 
of emir to a Mtalo court in a rasa in which tho constitutionality of 
a Federal law or treaty had been denied, or in which a Htaio law 
objected to as in violation of tlm Federal constitution had hoen 
mill 11 1 ained. In Hindi cases, tho defeated party had tho right to 
carry the " Federal question" to tho Federal courts. It was not 
until 1815 that tho Federal courts undertook to exorciso this power; 
it raisnil a storm of opposition, but il was maintained, mul has 
mmlo tho constitution what it professed to bo — “ tho supromo law 
Treason, of tlm land.” As a subsidiary feature m tho judiciary system, 
treason was rcstriclod to tlm act of levying war against tho Uni toil 
Hinton, or of adhering to their onomios, giving thorn aid ami 
comfort. ; Urn evidence of it to confession in open court, or to tho 
testimony of two witnesses to an overt net ; and any forfeiture m 
tlm punishment, to a life idler t only, Tho Htatos, however, liavo 
always asserted tlmir power to punish for treason against them 
individually. It has never been fully mnintninod in praelico; but 
the thorny had its effect in tho secession period. 

Fugitive 124 . Tlio .States were hound to give credit to tho public records 
criminals of other Hlalcs, to accord citizen ship to tho citizens of other Hint cs, 
amt to return ciiuiinals fleeing from other Htatcs, and to return 

slaves, “ persons held to service or labour” under tho laws of another 

Htafce, This last was the “ fugitive slave ” provision of tho 
constitution, which became so important after 1860 (§ 228). 

Omu'* The Fudoml Government; was to guarantee a republican 

on ten form of government to each of the States, and to protect each 

clause, of them against invasion, or, on application of the legislature or 

governor, against dementia violence. The "guarantee! clause ” 
really substituted State rights under the guarantee of the Federal 
Government for the notion of State sovereignly under tho guaran- 
tee of tho State itself. A still stronger case of this was in tho 
6 th article of tho constitution, stating tho manner of amendment. 
Tim convention of 1787, it must ho borno in mind, was working 
under a system of government which provided expressly that it 
w»* not to be altered in tho least unless hy consent 0 ? all the 
States. The constitution provided that it was to go into force, so 
far as tho ratifying States wore concerned, as soon as nine of tho 
thirteen States should ratify it, and that any future amendment, 
when passed by two-thirds of both houses ami ratified by tho 
legislatures or conventions of three-fourths of the States, should 
become a part of tho constitution. By application of the legis* 
Ifttuws of two-thirds of the States, a new convention, Hko that 
which framed the constitution, might take the place of the two 
hows* of Congress in proposing amendments. A system under 
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which a State submits its whole future destiny to an Unlimited 
powei of decision m thice-fomths of its associate States can hardly 
bo called one of State sovereignty 

126 The debts of the Confcileuilion, and its engagements, w ere Supreme 
made binding 011 the now Government, tlio constitution, and law of 
laws and treaties to be made nndei it, weie declined to ho “ the the land 
supreme law of the land" ; judges of State comts woio to he 
hound theicby, “anything 111 tlio constitution 01 laws of any 

State to tho contraiy notwithstanding all tho legislative, execu- 
tive, and judicial olBeeis ol tlio United States and of each and 
eveiy State weie to ho bound hy oath 01 animation to support tho 
constitution ot tlio United States, but leligious tests woio foi- 
biddon 

127 Ten amendments were adopted so soon after tho ratification Tlio first 
of llie constitution that tliey may tauly be eonsidciod apart often 

the original instalment They weie duo to a geneial desire that amend- 
a^'bill of lights" of some kind should be added to it , but they molds, 
did not altei any of the articles of tho constitution They ioibado 
any establishment of leligion hy Congiess, or any ahndgment of 
fieedom ol woiship, of tho picss, 01 ol speech, oi of tlio popular 
light to asspinldo and petit 1011 tho Government foi rcdiess of 
grievances, the billeting of soldieis, mncasonable searches or 
seizuies, or geneial wanants, trials for infamous dimes oxo opt 
through a grand jury’s action; subjecting a poison for the same 
offence to bo twice put 111 jeopaidy ol life 01 limb , compelling lum 
io witness against himself m criminal cases , the talcing of life, 
liboitv, or propoity without duo process of law or without com- 
pensation for property; and tho demand of excessive bail, or the 
imposition of exeossivo tines 01 of cruel or unusual punishments. 

They asserted tho light of the people to keop and bear aims, to a 
jury trial from the viomago 111 cunnual cases 01 in cases involv- 
ing moro tliau $20, to a copy of tlio indictment, to tho testimony 
aguinst the pnsonei, to compulsory pioecss on lus behalf, and to 
counsel for him. And they stated expressly tho general pnneiplo 
already given, that tho Fedoial Government is restricted to granted 
powers, wlnlo tlioso not mentioned are resorved “to tho States 
lespeetively or to the pooplo." 

12S. Tlio omission of tlio word “ thereof " nftei tho clause last Tho sove- 
mon honed seems significant. The system of tho United States roignty 
is almost the only national system, m active and successful opera- 
tion, as to which tho exact location of tho soveieignly is still a 
mooted question. The contention of the Calhoun school— that tho 
separate States wero sovereign hetero and after the adoption of tho 
constitution, that each Slate adopted it hy its own power, main- 
tained it hy its own power, and could put nil end to it by its own 
power, that tho Union was purely voluntary, and that the whole 
pooplo, or the people of all tho otlior Slates, had no light to 
maintain or enforce the Union against any Stato— has been ended 
by tho Civil Wav. But that did not decide the location of the 
sovereignty. Tho prevalent opinion is still that first formulated 
by Madison !— that tho Slates wore sovereign before 1789 , that 
they then gave up a paid 0! tluiir sovereignty to tlio Federal 
Government ; that tho Union and tho constitution were the work 
of tlm Htatos, not of tho wholo people ; end that resorvod powers 
are reserved to tho pooplo of tho Slates, not to tho whole people. 

Tho iiHti of this baht phrase “ reserved to Iho people," not to the 
people of tlm several States, in tho 10th amendment, seems to 
argue an underlying consciousness, ovon. in 1789, that tho wholo 

S enate of tho United States was already a political power quite 
intinefc from tho States, or tho peoplo of tho States; and tho 
tendency of later opinion is m this direction. It must be admitted 
that tho wholo peoplo has never acted in a single capacity ; but 
tlio restriction to Stale lines seems to bo a self-imposed limitation 
by tho national people, which it might remove^ as in 1789, if an 
emergency should make it necessary. The Civil War amend- 
ments are couakteml below {§ 805-309), 

129 . By whatever sovereignty tho constitution was framed and Details 
imposed, it was meant only as a scliomo in outline, to be filled up of the 
afterwards, and from time to time, by legislation. The idea is system, 
most plainly carried out in the Federal justiciary: the constitution 
only directs that there shall bo a Supremo Court, and marka out 
the gonoral jurisdiction of all tho courts, leaving Congress, under 
the restriction of tbo president's veto power, to bmld up the system 
of courts which shall best carry out tbo design of tho constitution. 

But the same idea is viaible in every department, and it has 
carried the constitution safely through a century which has radi- 
cally altered every other civilized government. It lias combined 
elasticity with the limitations necessary to make democratic 
overnmont successful over a vast territory, having infinitely 
ivorse interests, and needing, more than almost anything else, 
positive opportunities for sober second thought by the people. 

A sudden revolution of popular thought or fooling is enough to 
change tho lionao of representatives from top to bottom ; it must 
continue for several years before it can male a radical change in 
tho senate, and for years longer before it can carry this change 
through the judiciary, which holds for life ; and all those changes 
must take place before tho full effects upon the laws or constitution 
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aie accomplished But the minoi changes which aie essential to 
an accommodation with the giowth and development ot a great 
nation are leached in the meantime easily and natiually m tho 
couise of legislation, to which the skeleton outline of the con- 
stitution lends itself kindly. The members of the convention of 
1787 showed then wisdom most plainly in not trying to do too 
much , if they had done more they would have done fai less 
Subnns- 130 The convention adjourned 17th September 1787, 
sion to having adopted the constitution Its last step was a 
Congiess ies olution that the constitution he sent to the Congiess 
of the Confederation, with the recommendation that it be 
submitted to conventions elected by the people of each 
State for ratification or 1 ejection ; that, if nine States 
should ratify it, Congress should appoint days for the 
popular election of electois, foi the choice of president and 
vice-president by the electors, and for the meeting of 
senators and representatives to bo chosen under the new 
plan of government, and that then the new Congress and 
president should “ without delay, proceed to execute this 
constitution ” Congress, having received tho leport of the 
convention, resolved that it he sent to the several legisla- 
tures, to he submitted to conventions , and this was all the 
approval the constitution ever received from Congiess 
Both Congiess and the convention were careful not to 
open the dangerous question, How was a government 
which was not to be changed but by the legislatures of all 
the States to be entirely supplanted by a different system 
through the approval of conventions m three-foiutlis of 
them ^ They left such questions to be opened, if at all, in 
the less public forarn of the legislatures 
Federal 131 Before the end of the year Delaware, Pennsyl- 
lstsaud vania, and New Jersey had ratified, and Georgia, Con- 
federal- nec ti eut > an< * Massachusetts followed during the first two 
uts " months of 1788 Thus far the only strong opposition 
had been in Massachusetts, a “ large State ” In it the 
struggle began between Federalists and Antifodoralists, 
between the friends and the opponents of tho constitution, 
with its introduction of a strong Federal powor ; and it 
raged in the conventions, legislatures, newspapers, and 
pamphlets The best of tho last was The Federalist, 
written mainly by Hamilton, with the assistance of Madi- 
son and Jay, explaining the new constitution and defend- 
ing it. As it was written before the constitution went 
into force, it speaks much for tbe ability of its writers 
that it has passed into a standard text-book of American 
constitutional law. 

Ratified- 132 The seventh and eighth States — Maryland and 
turn, South Carolina — ratified m April and May 1788, and, 
while the conventions of Virginia and Now York woie 
still wrangling over the great question, the ninth State, 
New Hampshire, ratified, and the constitution passed out 
of theory into fact. This left the other States m an 
unpleasant position. The Antifedcralists of the Virginia 
and New York conventions offered conditional ratifications 
of all sorts j but tho Federalists stubbornly refused to con- 
sider them, and at last, by very slender majorities, these 
two States ratifiod. North Carolina refused to ratify tho 
constitution, and Kliode Island refused even to consider it 
(§ 145). Congress named the first Wednesday of January 
1789 as the day for tho choice of electors, the first 
Wednesday in February for the choice of president and 
vice president, and the first Wednesday m March for the 
Inougtt- inauguration of the new Government at New York city, 
ration, The last dato fell on the 4th of March, which has been the 
limit of each president’s term since that time. 

Fall of 133 , When the votes of the electors were counted before 
the Con- Congress, it was found that Washington had been unan- 
tion ra " imousl y ®^cted president, and that John Adams, stand- 
ing next on the list, was vice-president Long before 
the inauguration the Congress of the Confederation had 
expired of mere inanition ; its attendance simply ran down 
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until (October 21, 1788) its record ceased, and the United 
States got on without any national Government for nearly 
six months. The struggle for nationality had been suc- 
cessful, and the old older faded out of existence. 

134 The first census (1790) followed so closely upon 
the inauguration of the constitution that the country may 
fairly be said to have had a population of nearly four 
millions m 1789 Something over half a million of these 
were slaves, of African birth or blood. Slavery of this Slavery 
sort had taken loot in all the colonies, its original estab- 
lisliment being every whcie by custom, not by law When 
the custom had been sufficiently established statutes came 
in to regulate a lelation already existing. Indented 
servants came only for a term of years, and then were 
free Slaves were not voluntary immigrants : they had 
come as chattels, not as persons, and had no standing in 
law, and the law fastened tlieir condition on their children. 

But it is not tiuo, as the Prod Scott decision held long 
afterwards (§ 249), that tho belief that slaves were chattels 
simply, things not persons, held good at the time of tho 
adoption of the constitution Times had changed some- 
what. The peculiar language of the constitution itself, 
describing slaves as “persons held to service or labour, 
under the laws of any State,” puts the general feeling 
exactly: they woie persons from whom tho laws of some 
of tho States withheld peisonal rights for tin* time In 
accordance with this feeling most ol tho Northern Slates 
were on the high road towards abolition of slavery. Vor Abolition 
mont had never allowed it. In Massachusetts it. was 
swept out by a summary coiut decision that if was imi- w<n l * 
concilable with the now State constitution. Other Stales 
soou began systems of gradual abolition, which finally 
extinguished slavery north of Virginia, but so gradually 
that there were still 18 apprentices for life in Now Jewry 
111 1860, tlio last remnants of tho former slave system. 

In tho now States north of the Ohio slavery was prohib- 
ited by the Ordinance of 1787 96), and the prohibition 

was maintained m spite of many attempts to gut rid of if 
and introduce slavery, 

135 . Tho sentiment of thinking men in tho South was Fonlintf 
oxactly tho same, or in some eases more bitter from tlieir Il '° 
personal entanglement with tho system. Joffemm’s lan- l * 
guage as to slavery is irreconcilable with tho chattel 
notion ; no abolitionist agitator over used warmer language 

than he as to the evils of slavery, and the expression, 

“our brethren,” used by lum of tho slaves, is conclusive. 
Washington, Mason, and other Southern men wore as 
warm against slavery as Jefferson, and societies for the 
abolition of slavery wore very common in the South. No 
thinking man could faco with equanimity the future pro- 
blem of holding a separate race of millions in slavery. 

Like most slave laws, the laws of tho Southern States were 
harsh : lights were almost absolutely withheld from tho 
slave, and punishments of the severest kind were legal ; 
but the execution of tlio system was milder than its legal 
possibilities might lead one to imagine. Tho country was 
as yot so completely agricultural, and agriculture felt ho 
few of tho effects of largo production and foreign com- 
merce, that Southern slavery kept all the patriarchal 
features possiblo to such a system. 

136 . Indeed, tho whole country was almost exclusively Agrlmth 
agricultural, and, in spite of every effort to oncourago ut, “' 
manufactures by State bounties and colonial protection, Swum 
thoy formed tho mcagrosfc element in the national produo 

tion. Connecticut, which now teems with manufactures, 
was just beginning tho production of tinware and clocks ; 

Rhode Tsland and Massachusetts were just beginning to 
work in cotton from models of jennies and Arkwright 
machinery surreptitiously obtained from England after 
soveral failures aud in evasion of penal Acts of I’ariitt* 
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ment, and othoi States, beyond local manufactmcs of 
paper, glass, and iron, were almost entirely agricultural, 
or were engaged in industries directly dependent on agri- 
culture, Commerce was dependent on agriculture for 
exports; and manufactuiod imports woio enough to 
drown out every other form of industry. 

Changes 137, There were but four cities 111 the United States 
™ having a population of more than 1 0,000,-— Philadelphia 
' ’ ( 1 2,000), New York (33,000), Boston (18,000), and Balti- 

more (13,000) The population of the city of Now Yoik 
aud its dependencies is now moie than half as largo as 
that of the whole United States m 1789 , the State of 
Now York or of Pennsylvania has now moro inhabitants 
than the United States m 1790, and the now States of 
Ohio and Illinois, winch had hardly any wlnto inhabitants 
in 1789, do not fall far behind. Impoits liavo swollen from 
123,000,000 to $050,000,000, exports from $20,000,000 
to $700,000,000, since 1790 The revenues of the now 
Government in 1790 were $4,000,000, they have now 
grown to $300,000,000 or moro The expenditures of tlio 
Government, excluding interest on the public debt, wore 
but $1,000,000 in 1700, where nowtlioy aro $200,000,000 
or upwards per annum. It is not easy for the modern 
American to realize the poverty and weakness of lus country 
at the inauguration of tlio now Byatom of government, 
however ho may realize tlio simplicity of the daily life of 
Us people, liven the few largo cities wore but larger col- 
lections of tlio wooden houses, with few comforts, which 
composed the villages ; the only advantage of their in- 
habitants or er those of the villages was in tlio closer 
proximity to their neighbours ; and but a little over 3 pel 
cent, of the population had this advantage, against about 
2f> per amt. in 1880. 

fmuiuu- 138. Outside the cities communication was slow. One 
mailton, ^tago a week was enough for tlio connexion between the 
great cities; and communication elsewhere clcpondod on 
pi ivalo conveyance. Tito great rivers by which tlio con- 
tinent is penetrated in every direction were with difficulty 
ascended by sailing vessels or boats ; and the real moasuro 
of communication was thus the daily speed of a man or a 
9li'» horso on roads bad beyond present conception. The western 
iWs1, aottlomonts wero just beginning to mako the question moro 
serious. Klntarprising land companies wore the moving 
force which had impelled tlio passage of the Ordinance of 
3787 ; and the first column of their settlors was pouring 
into Ohio and forming connexion with their predecessors 
in Kentucky and Tennessee. Marietta and Cincinnati (at 
first a Government fort, and named after the society of tho 
Cincinnati) lmd been founded. But tho intending settlors 
wero obliged to mako tho journoy dowu the Ohio river 
from Pittsburgh in bullet-proof flat-boats, for protoction 
against the Indians, and tho return trip depended on the 
use of oat'M. For more than twenty years those flat-boats 
wore tho chief moans of river commerce in tho west ; and, 
in the longer trips, as to New Orleans, tlio boats woro 
generally broken up at the ond and add for lumbor, tlio 
crow making tho trip homo on foot or on horseback John 
Fitch and others were already experimenting on what was 
seem to bo tho steamboat (§ 167); but tho statesman of 
1789, looking at the task of keeping under ono Govern- 
ment a country of such distances, with such difficulties of 
communication, may bo pardoned for having folb anxiety as 
to tho future, To almost all thinking men of the time tho 
constitution was an experiment, and the unity of the new 
nation a subject for very serious doubt. 

Wtero- 139. The comparative isolation of the people every- 
whore, tho lack of books, tho poverty of the schools and 
newspapers, were all influences which worked strongly 
against any pronounced liborary development. Poems, 
essays, and paintings were feeble imitations of European 
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models , history was annalistic, if anything ; and the 
diama liaidly existed In two points the Americans wero 
strong, and had done good work Such men as Jonathan 
Edwards had excelled m vanous departments of theology, 
and American preaching had reached a high degree of 
quality and influence , and, in the line of politics, the 
American statc-papeis rank among the very best of their 
land Having a very clear perception of then political 
purposes, and having been restricted m study and reading 
to the great masteis of puie and vigorous English, and 
particularly to the English tianslators of the Bible, tho 
American leaders came to then work with an English stylo 
which could hardly have been improved. The writings of 
Franklin, Washington, the Adamses, Hamilton, Jefferson, 
Madison, Jay, and others show the secret of their strength 
m every page. Much tho same reasons, with the influ- 
ences of domociacy, brought oratory, as represented by 
Tatiick Henry, Fisher Amos, John Randolph, and others, 
to a point nob very far below the mark afterwards reached 
by Daniel Webster The effect of theso facts on tho sub- 
sequent development of tho country is not often estimated 
at its full value. All through an immigration of every 
languago and dialocl under heaven the English language 
has boon protected m its supremacy by the necessity of 
going back to the “fathers of the republic” for the first, 
and often tlio complete, stalomont of principles m every 
great political struggle, social problem, or lawsuit. 

140. Tho cession of tlio “north-west territory” by Limits of 
Virginia and New York had boon followed up by similar sc!ttlQ - 
cossiona by Massachusetts (1785), Connecticut (178S), and lnMlt 
Mouth Carolina (1787) North Carolina did not ccdo 
Tennessee until late in 1789, nor Georgia her western 
claims until 1 802 (Settlement in all theso regions was 
hardly advanced beyond what it had been at the outbreak 

of tlio revolution. Tho centres of western settlement, in 
Tonnossoo and Kentucky, had merely become moro firmly 
established, and a now one, in Ohio, had just boon begun, 

Tho whole western limits of settlement of the old thirteen 
(States had moved much nearer tlieir present boundaries ; 
and tho acquisition of tlio wostorn title, with the liberal 
policy of organization and government which had been 
begun, was to liavo its first clear offocts during tho first 
dorado of the now Government Almost the only obstacle 
to its earlier success had boon tho doubts as to tho altitudo 
which tho (Spanish authorities, at New Orleans and Madrid, 
would take towards tho new settlements. They had already Tlio Mis- 
assorted a claim that tlio Mississippi was an exclusively fl } aai PF 
Bpanish stream from its mouth up to tho Yazoo, and that nvor ' 
no American boat should bo allowed to sail on it. To tlio 
wostorn settler tho Alloghanios and had roads wore onough 
to cut him off from any other way to a market than down 
the Mississippi ; and it was not easy to restrain him from 
a forcible defiance of tho Spanish claim. Tlio Northern 
States woro willing to allow tho Spanish claim in return 
for a commercial treaty; tho Southern States and tho 
western settlers protested angrily , and once more the 
spectre of dissolution appeared, not to be laid again until 
tho now Government bad mado a treaty with Spain in 
1795, securing common navigation of tho Mississippi. 

141. All contemporary authorities agree that a marked Social 
change had come over the people since 1776, and few of conrtl " 
them soom to think the change one for tho better. Many 1ionB ' 
attribute it to the looseness of manners and morals intro- 
duced by the French and British soldiers ; others to tho 
general effects of war ; a fow, Torios all, to the demoraliz- 
ing effects of rebellion. The successful establishment of 
nationality would be enough to explain most of it ; and 

if we remember that thd new nation had secured its title 
to a vast western territory, of unknown but rich capaci- 
ties, which it was now moving to reduce to possession by 
XXIII - 95 
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emigration, it would seem far more strange if tlie social 
conditions had not been somewhat disturbed 

VI. THE DEVELOPMENT OF DEMOCRACY 1789-1801 

Demo- 142 All the tendencies of political institutions in the 
ciacy United States had ceitainly been towards democracy , but 
it cannot be said that the leading men weie lieai ty 01 
State's unanimous m their agreement with this tendency Not 
’ a few of them weie pionounced lepublicans even before 
1775, but the mass of them had no gieat objections to a 
monarchical foim of government until the war-spmt had 
eonveited them The Declaiation of Independence had 
been dnected rather against the lung than against a king 
Even after popular sovereignty had pionounced aganist a 
king, class spirit was for some time a fair substitute foi 
aristocracy The obstacles to communication, which com- 
pelled the mass of the people to live a very isolated exist- 
ence, gave abnormal piommence and influence to those 
who, by ability or wealth, could overcome these obstacles , 
and common feeling made these a class, with many 
symptoms of stiong class feelings As often happens, 
demociacy at least thought of a Caesar when it appic- 
hended class contiol The discontented ofticeis of the 
revolutionai y armies offered to make Washington king, 
though he put the offer by without even consideung it. 
The suggestion of a return to monarchy m some form, as 
a possible load out of the confusion of the Confodciation, 
occurs m the conespondence of some of the leading men 
And while the convention of 1787 was holding its seciet 
sessions a rumour went out that it had decided to offei a 
crown to an English piinco 

rathe 143 . The State constitutions were democratic, except 
States, for property or other lestuctions on the right of suffiago, 
or provisions carefully designed to keep the control of at 
least one house of the Stale legislature “in the hands of 
m the property ” The Eedeial constitution was so drawn that it 
constitu would have lent itself kindly eitliei to class contiol or to 
tlon democracy The eloctoial system of choosing the piesident 
and vice-pi esident was altogether anti-demociatic, though 
democracy lias conquered it • not an elector, since 1796, 
has disobeyed the purely moral claim of lira paity to con- 
trol his choice (§§ 119, 120). Since the senate was to bo 
chosen by. the State logrslaturcs, “pioperty,” if it could 
retain its influence 111 those bodies, could control at least 
one house of Congress. The question whether the con- 
stitution was to have a democratic or an anii-domoomlic 
interpretation was to bo sottlod in the next twelve years. 

144. Tiro States wero a strong factor in tiro final settlement, from 
the fact that the constitution had left to them the contiol of tlm 
electivo franehiso . they were to nmko its conditions what each <>( 
them saw fit. Religious tests for tho right of sutfinge had been 
quite common 111 the colonies ; property tests weie, almost uni- 
versal. Tlie foimcr disappeared shortly alter the revolution , the* 
latter survived 111 soma of tho States far into tho constitutional 
Influ- period, But the desire to attract immigration was always a stiong 
once of impelling foreo to induce States, especially frontier States, to make 
immigia tho acquisition of full citizenship and political rights as easy and 
tion rapid as possible. This foreo was not so stiong at first as it was 
after tho great stream of immigration began about 1818 {§ 230), 
but it was enough to tend constantly to tho development of 
democracy , and it could not but react on tlio national develop- 
ment. In later times, when State laws allow the nnmigiant to veto 
even before the period assigned by Bed oral laws allows linn to 
become a naturalized citizon, there have boon domauds for tho 
modification of the ultra State demociacy ; but no such (lunger was 
apprehended in the first decade 

Orgam- 145- The Antifederalists had been a political party, but 
zation a party with but one principle. Tho absolute failure of 
new 16 that P riuci P le deprived the party of all cohesion , and the 
Govern- federalists controlled the first two Congresses almost en- 
ment. tirely. Their pronounced ability was shown in their organ- 
izing measures, which still govern the American system very 
largely, The departments of state, of tho treasury, of war, 


of justice, and of the post-office were lapidly and success- 
fully organized , Acts wcio passed foi the regulation of sea- 
men, commeice, tonnage duties, lighthouses, intei com se 
with the Indians, Tea 1 tones, and the imliti.i , a national 
capital was selected, a national bank was (haitcied, the 
national debt was funded, and tlie hst ate debts weie assumed 
as part of it The fust four years ol the new system showed 
that the States had now to deal with a v eiy diffeiunt powei 
from tlie impotent Congress of the Contodoiation The 
new power was even able to exert a pressure upon the two 
States which had not yet lalihcd tlie constitution, though, 

111 accordance with the universal American prejudice, the 
pi assure was made as gentle as possible As a first step, 
thelngliei duties imposed on imports from foreign couutiics 
were cxpiessly dnected to apply to imports from Ninth 
Caiolma and Rhode Island North Cat olma having called 
a second convention, her case was left to the course of 
nature , and tho second convention latilicd tlie consti 
tulion (Novemboi 21, 1789) Tho Rhode Island legis- 
lature wioto to ask that their Stato might not bo con 
siderod altogethei foreigners, made thou duties agree with 
those of the now Government, and rescued tho piocecds 
foi “ continental ” purposes Still no tmtlier steps weie 
taken A bill was theiefmo introduced, directing the 
president to suspend commoicial nitei course with Rhode 
Island, and to demand Jiom her luu sluue ol flit' con 
tmental debt This was passed by the senate, and waited 
but two steps further to become law Unotlieiul news- 
paper proposals to divide up the little State between her 
two nearest neighbours weie stopped by her mtiiieatiou 
(May 29, 1790) All tho “old thirteen *' were thus Coniplc- 
unitod under the constitution; and yet, so strong is the it»» of 
American prejudice for tho autonomy of the KtuLes that 1,110 l,m<l 
these last two weie allowed to enter in the full conviction 
that they did so in tlio exercise of sovereign freedom of 
choice. Their entrance, howoven, was 110 more involuntary 
than that of othois. If there had been real freedom of 
choice, nine States would never have ratified : tho votes of 
Pennsylvania, Massachusetts, New Hampshire, Virginia, 
and Now Yoik wore only secured by tho pressure of 
powoiful miuoutios in their own (States, backed by tin* 
almost unanimous votes of the others. 

146 . Protection was begun in tlio first Tariff Act, whoso tlmuib 
object, said its preamble, was tho protection of domestic teuton 
manufactures Tho duties, however, ranged only ficrni b r "b ,ts ’ 

| 7y to 10 per cent., avouiging about 8 ] per emit. The U '" 1 " 
system, too, laid ratliei a political than an economic basis. 

Until 1789 tho States had controlled tho imposition of 
duties, Tim separate Htnte fooling was a factor so strong 
that secession was a possibility which every statesman had 
to take into account, Hamilton’s object, in introducing 
the system, scorns to have been to create a class of maim- 
factureis, running through all tlm States, but dependent 
for. prosperity on tlie new 1'Vdeial Government and its 
tariff. Tlm would be a force which would make strongly 
for national government, and against any attempt at 
secession, or against the tendency to reveil/m piartne to 
tlio old system of contiol by Slate legislature tut u though 
it based tho national idea on a eouseiouu tendency toward . 1 
tho development of classes. Tho same ft cling seems to 
liavo boon at tlio bottom ol his establishment 0 } a national 
bank, his assumption of Htatu debts, unit most of tlm 
gonoral scliomo which his influence forced upon tlm Federal 
party. 

147 . In forming his cabinet, Washington had paid Tlm tint 
attention to tho opposing elements which had united fur ‘atmut. 
tho temporary purpose of ratifying tho constitution. Tlm 
national element was represented by Hamilton, secretary of 

the treasury, and Knox (p, 789), secretary of war ; tho par- 
ticulariat element (using the term to indicate .support of 
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the State's, not of a State) by Jeff.oison, socrelaiy of stale, 
and Edmund Randolph, atloinoy-gonoi.il It was not long 
befoio tho daft of opinion in cabinet meetings showed an 
in econalablo divergence, on almost every subject, between 
those two elements, and Hamilton and Jdleison became 
tho ropi I’seutativoH of tlio two opposite tondoncies wlneli j 
have together made up tlio sum of public Ameiiean lustory 
At tho end of 1792 mattois wore in tiaiu for the general j 
recognition ol the existence of two parties, whose struggles 
weio to decide tho course of tho constitution’s develop- 
ment The occasion came in tho opening of the following 
year, when the new nation was liist brought into contact 
with tho Trench devolution 

Tht'Jrf t.|8. The controlling tondoncy of Jefferson and his 
, school was to the nuiinteuaneo of individual rights at tho 

iwhlii’A lughcsl possible point, as tho Hamilton school was always 
ready to assent the national power to restrict individual 
rights for tlio general good. Other points of dillerenco 
arc rather symptomatic than essential Tho ,1 eilerson 
school supported tho States, not out of lovo J’or tho States, 
but out of a belie! that tho States woie the host bulwarks 
for individual rights. When the French Revolution began 
its usual course in America by agitation for tho “rights 
of man,” il met a sympathetic audience in tho J eiforson 
piuty and a cold and unsympathetic hearing from the 
Hamilton school of Federalists. Tho latter were far more 
mloroslod in securing the full recognition of tho power and 
rights of tho nation limn in sccuniigtlm individual against 
imaginary dangers, as they thought them. For ten years, 
therefore, tho smfueo marks of distinction botwoon tho 
two parties were to be connected with the course of events 
tn Europe ; but the essence of distinction was nut m the 
surface marks. 

Tie* t /) tj. Tho new Government was not yet four years old; 

Hamilton R was not familiar, nor of assured permanency. The only 

ichuiti. ua ( p ma t Governments of which Americans had had proviuua 
experience were tho British Government and tho Gonfedora- 
litm: in llm former they had had no share, and tho latter 
hail had no power. The only places in which they had 
lmd long continued, full, and familiar experience of self- 
government were their Statu Governments : those were 
tho only governmental forms which were then distinctly 
associated in their minds with tho general notion of 
republican government, Tho governing principle of the 
Hamilton school, that tho construction or interpretation of 
tho terms of the constitution was to bo such as to broaden 
the powers of the Federal Government, necessarily involved 
a corresponding trenching on the powers of .tlio Elutes 
($ l()fi). It was natural, then, that the .Jefferson school 
should look on every feature of tho Hamilton programme 
ns “anti republican," meaning, probably, at first no more 
than opposed to the State system, as hitherto known, 
though, with the growth of political bitterness, tho term 
soon came to imply something of monarchical and, more 
particularly, of English tondoncies. The disposition of the 
J offerson school to claim for themselves a certain peculiar 
title to the position of “ republicans ” soon developed into 
tho appearance of the first Republican party, about 1793. 

Party i go. Many of the Federalists were shrewd and activo 

diFcr- business men, who naturally took prompt advantage of 

® wm the opportunities which the new system offered. The 

Republicans therefore believed and asserted that the whole 
Hamilton programme was dictated by selfish or class 
interest j and they added this to the accusation of mon- 
archical tendencies, These charges, with the fundamental 
differences of mental constitution, oxaaperatod by the 
passion which differences as to the French Revolution 
seemed to carry with them everywhere, made the political 
history of this decado a very unpleasant record. The 
provision for establishing the national capital on the 
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Potomac (1790) was declared to have been earned by a The 
conupt baigam , and accusations of corruption wore re- national 
nevved at eveiy opportunity In 1793 a French agent, ^ ui,a ] 
Genet, appealed to claim the assistance of the United ^jg & e 10 ^ 
States foi tho Fiencli lcpubhc Washington decided to 
issue a proclamation of neutrality, the fiist act of tho land 
in American history It was tho first indication, also, of 
tlio policy which lias made the course of every president, 
with the exception of Polk (§ 223), a detei mined leaning 
to peaco, even u lien tho other brandies of tho Govern- 
ment have been intent on war Tho proclamation of 
1793 brought about the first distinctly party ieelmg ; and Tho 
it was intensified by Washington’s chaigo Lint popular Whisky 
opposition m western Pennsylvania (1791) to the now J]q]] u1cu " 
oxciso law had been fomented by tlio extiemo Fionch 
party Tlieir name, Democrat, was applied by the 
Federalists to tho whole Republican party as a term of 
contempt, but it was not accepted by tho party for some 
twenty years , then the compound title “ Democratic- 
Republiean ” became, as it still is, tho official title of the 
party There was no party opposition, lion over, to thoAtlmis- 
ve-eloction of Washington in 1792, or to the admission of ^ on llf 
Yornumt (1791), Kentucky (1792), and Tomiessoo (1796) 
as now States. and Ton- ’ 

151 . Tho British Government had aoci edited no min- upsets, 
lsler to tho bruited States, and it refused to mako any 
commercial treaty or to give up tho forts iu the western 
tomtoiy of tho United States, through wlueh its agents 

still exercised a commanding inlluouco over tho Indians. 

Iu tho course ol its war with France, the noutial American 
vessels, without tho protection of a national navy, fared 
badly. A treaty negotiated by Chief- Justice day (1791) day’s 
settled those difficulties for tho following ten years. But, tveaty. 
as it engaged tho United Elates against any intervention 
in tho war on behalf of Franco, and as it granted some 
unfamiliar privileges to Great Britain, particularly that of 
extradition, the Republicans made it very unpopular, and 
tho first personal attacks on Washington’s popularity grew 
out of it. In spite of occasional Republican successes, tlio 
Federalists retained a general control of national affairs , 
they elected John Adams president in 3796, though lotion 
Joflurson was clioson vice-president with him; and the of ^ 
national policy of tho Federalists kept the country out of 
entangling alliances with any of the European belligerents. 

To the Republicans, and to tho French republic, this last 
point of policy was only a practical intervention against 
France and against tho rights of man. 

152 . At the end ol Washington’s administration the 
French Directory, following up its successes in Germany 
and Italy and its exactions from conquered powers, broke 
off relations with the United Elates, demanding tho abro- 
gation of Jay’s treaty and a more pronounced sympathy 
with Franco. Adams sent three envoys to endeavour to The 
Vo-establmh tho former relations; they were mot by official 7j ” 
or unofficial demands for “ money, a groat deal of money,” mitiblQlh 
as a prerequisite to peace. They refused ; their letters homo 

were published ; and the Federalists at last had the oppor- 
tunity of riding the whirlwind of an intense popular desire 
for war with France. Intercourse with France was sus- 
pended by Congress (1798) ; the treaties with Franco were 
declared at an end ; American frigates were authorized to 
capture French vessels guilty of depredations on Ame- 
rican commerce, and the president was authorized to issue 
letters of marque and reprisal; and an American army 
was formed, Washington being called from his retirement 
at Mount "Vernon to command it. The war never wont Quasi-war 
beyond a few sea-fights, in which the little American navy 
did itself credit, and Napoleon, seizing power the next ' ua °* 
year, renewed the peace which should never have been 
broken. But the quasi-war had internal consequences to 
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tlie young republic winch surpassed m interest all its 
foreign difficulties * it brought on the crisis which settled 
the development of the United States towards demociacy 
153 The reaction m Gi eat Britain against the indefinite 
“rights of man” had led parliament to pass an alien 
law, a sedition law suspending the writ of habeas corpus , 
and an Act giving wide and scarcely defined powers to 
magistrates foi the dispel sion of meetings to petition for 
Error of redress of grievances The Federalists were m control 
tlie rede- 0 f a Congress of limited powers , but they were strongly 
ralists. tempted by sympathies and antipathies of eveiy sort to 
form their programme on the model furnished from 
England. The measures which they actually passed weie 
based only on that construction of the constitution which 
is at the bottom of all American politics , they only tended 
to force the constitution into an anti-democratic direction 
But it was the fixed belief of their opponents that they 
meant to go farther, — to forget the limitations imposed by 
the ten-years’-old constitution, and to secuie their own 
control by some wholesale measuie of political persecution 
The 154. Three alien laws weie passed The first raised the 
Alien a.nd number of years necessary for naturalization from five to 
Sedition f ollr teen The third permitted the arrest of subjects of 
aws any foreign power with which the Unitod States should be 
at war The second, which is usually known as the Alien 
Law, was limited to a term of two years , it permitted the 
president to arrest or order out of the country any alien 
whom he should consider dangerous to the country. As 
many of the Republican editois and local leaders were 
aliens, this law really put the whole Republican organiza- 
tion m the power of the president elected by then op- 
ponents The Sedition Law made it a crime, punishable 
by fine and imprisonment, to publish or print any false, 
scandalous, and malicious writings against the Government 
of the United States, either house of Congress, or the 
president, with intent to defame them, or to binig them 
into contempt or disrepute, or to excite against them the 
hatied of the good people of the United States, or to stir 
up sedition or opposition to any lawful Act of Congiess or 
of the president, or to aid the designs of any foreign 
power against the United States In its first form the 
bill was even more loose and sweeping than this and 
alarmed the opposition thoroughly 
TI10 153. Almost all the ability of the country was in tho 
EepuWi- federalist ranks ; tho Republicans had but two first-rate 
Xo°n PF °" 111611 — Jeffeison and Madison In tho sudden issue thus 

forced between individual rights and national power, Jef- 
ferson and Madison could find but one bulwark for the 
individual — the power of tho Stales ; and their use of it 
gavo their party a permanent list to State sovereignty 
from which it did not recover for years They objected to 
the Alien Law on the grounds that alions wore nuclei tho 
jurisdiction of the State, not of the Eodoral Government ; 
that the jurisdiction over them had not been transferred 
to the Federal Government by tho constitution, and that 
the assumption of it by Congress was a violation of tho 
constitution’s reservation of powers to tho Slalos ; and, 
further, because the constitution reserved to ovory “per- 
son,” not to every citizen, tho right to a jury trial (§ 127 ), 
They objected to tho Sedition Law on tho grounds that 
the constitution had specified oxactly the four crimes for 
whose punishment Congress was to provido ; that criminal 
libel was not one of them; and that amendment I. forbade 
Congress to pass any law restricting freedom of speech 
or of the press The Federalists asserted a common-law 
power m Federal judges to punish for libel, and pointed 
to a provision m the Sedition Law permitting the truth to 
be given m evidence, as an improvement on the common 
law, instead of a restriction on individual liberty. 

156. The Republican objections might have been made 
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in court, on. the first trial But the Republican leaders 
had strong doubts of the impaitiality of tho Federal judges, 
who weie Federalists They xesolved to mtionch the paity 
111 the State legislatures The Vngima legislatuio m Viifitmn 
1798 passed a senes of resolutions piopared by Madison, • Ko “* 
and the Kentucky legislature m the same year passed a 
series prepared by Jeffeison Neglected or 1 ejected by 
the other States, they weie passed again by thou legisla- 
tures 111 1799 , and were for a long tuno tho documentary 
basis of tho Democratic party (§ 320 ) The leading idea 
expressed m both was that tho constitution was a “ com- 
pact” between the States, and that tho poweis (Urn 
States) which had made tho compact had reserved tho 
power to lestiam the cieatuie of the compact, tho Federal 
Government, whenever it undertook to assume powers not 
granted to it Madison’s idea seems to have been that 
the restraint was to bo imposed by a second convention ol 
tho States Jefferson’s idea is more doubtful , if it meant 
that the restraint should bo imposed by any State which 
should feel aggrieved, his scheme was merely Galhmm’s 
idea of nullification (§ 206 ) ; but Lhoro are some indica- 
tions that I10 agieod with Madison 

157 The first Congress of Adams’s term of oilin' ended 
111 1799 Its successor, elected in tho heat of tho win 
excitement, kept the Federalist policy up to its first pitch. 

Out of Congiess tho execution of the objectionable laws KHVds of 
bad taken the shape of political persecution. Men were lum 
arrested, tried, and punished for writings which the people 
had been accustomed to consider quite within legitimate 
political methods Sorno of tho charges wore potty, and 
some ridiculous. Tho Republican leaders made ovory trial 
as public as possible, aud gained votes constantly, so that 
tho Federalists began to bo shy of tho very powers which 
thoy had sought Every now election was a storm-signal 
for tho Federal party ; and tho danger was increased by 
the appearance of schism in tlioir own ranks. 

158. Hamilton was now a private citizen of New York ; Fcdemltst 
but he had tho confidence of his party more largely than huIuhih. 
its nominal head, tho president, and ho maintained close 
and confidential relations with tho cabinet which Adams 
had taken unchanged from Washington. Tho Hamilton 
faction saw no way of preserving and consolidating tho 
newly acquired powers of tho Federal Government but by 
keeping up and inci easing the war fooling against Franco ; 

Adams had tho instinctive leaning of an American pre- 
sident towards poaco Amid cries of wrath and despair 
from his parly I10 accepted tho first overtures of tho new 
Napoleonic Government, sent envoys to negotiate a poaco, 
and ordorod thorn to dopart for Franco wlum thoy delayed 
too long Then, discovering fiat treachery in his cabinet, 
ho dismissed it and blurted out a public expression of his 
fooling that Hamilton and his adherents wore “a British 
faction.” Hamilton retorted with a circular letter to his 
party friends, denouncing tho president ; tho Republicans 
intercepted it and gavo it a wider circulation than its 
author had intended; and tho Hamilton faction tried so 
to arrange the electoral voto that Pinckney should be Million 
chosen president m 180 t) and Adams should be shelved 1,1 IMO. 
into tho vice-presidency. Even so, tho Federal parly 
barely missed success As things turned out, the result 
dopondod on tho doctoral voto of Now York ; and Aaron 
Burr (p. 788 ), who had introduced tho drill ami machinery 
of a modern American political party there, had made the 
Stato Republican and secured a majority for tho Republican 
candidates. There was an effort by the Federalists to 
disappoint the Republicans by making Burr president j 
but Jefferson obtained that office, Burr becoming vice 
president for four years (§ 120). 

159. The “revolution of 1800 ” derided tho future 
development of the United States. The new dominant 
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paity outoiod upon its career weighted with, the theory of 
Stato sovereignty ; and a civil war was nocessaiy before 
this dogma, put to uso again m the service of slavery, 
could bo bamshod from the Amoiican system Hut the 
demociatic development never was checked From that 
time the interpretation of the Federal constitution lias geno- 
i. illy Javoiuod individual lights at the oxpeuso of govern- 
mental power. As the Republicans obtained contiol of 
the Hiatus they altered the State constitutions so as to 
cut out all the arrangements that iavoiued pioporty oi 
class interns! s, and reduced political powoi to the dead 
level of manhood suJfrage in most ol tho States outside 
ot New England this pioeess was completed before 1815 ; 
but New England tenacity was proof against tho advanc- 
ing revolution until about 1 820. For twenty years alter 
its downfall of 1 800 the Federal party maintained its 
hopeless struggle, and then it faded away into nothing, 
leaving as its permanent memorial tho excellent oiganim- 
tion ol the Federal Government, which its successful lival 
hardly changed, its two successors — tho Wing and tho 
second Republican party —have been bioad-constructiomst 
parties, like the Feduud party, but they have admitted 
democracy ns well ; the Whig party adopted popular 
methods at least, and the Republican paity grow into a 
themy of individual rights oven higher than .Jefferson's, 
■‘the emancipation of enslaved labour. 

x6o. The disputed election of 1800 was decided in tho 
new capital city of Washington, to which tho Government 
had just been removed. Its streets and parks existed only 
on paper. The Capitol had been begun; the White House 
was unfinished, and its audience room was used by Mis 
Adams as a drying room for clothes ; and tho Gongrossmou 
could hardly find lodgings. Tho iueouveiuouccs were only 
an exaggeration oi tho condition of other American cities. 
Thuir sanitary conditions wore so bad that yellow fever 
from time to time reduced them almost to depopulation. 
Again and again, during this decade, tho fover visited 
Huludutpliiu and Now York, drovo out tho people, and 
loft the grass growing in tho streets. The communication 
between the cities was still as bad as could bo Tho 
traveller wum subject to every danger or annoyance that 
bad roads, bad carriages, bad horses, bad inns, and bad 
police protection could combino to inflict upon him. But 
tho rising spirit of migration scorned to urgo tho pooplo 
to conquer these difficulties. Tho first attempts wero inado 
to introduce turnpike roads and canals; and proposals 
were advanced for greater improvements. Tho war with 
natural obstacles had fairly begun, though it had little 
prospect of success until steam was brought into uso as 
the ally of man. 

161, About this time the term “tho West” appears. 
It meant then the western part of Now York Htato, tho 
new territory north of tho Ohio, ami Kentucky and 
Tennessee. In settling land boundaries Now York had 
transferred to Massachusetts, whoso claims crossed her 
territory, the right to a large tract of land in contral New 
York. The sale of this had carried population consider- 
ably west of the Hudson. After several American expedi- 
tions against the Ohio Indiana had been defeated, another 
under General Anthony Wayne (1794) had compelled them 
to give up all the territory now in the Stato of Ohio. Set- 
tlement received a now impetus with increased security, and 
tlm now state of affairs added to the population of Ken- 
tucky, whoso growth had been seriously checked by period- 
ical attacks from tho Indians across tho Ohio. Between 1790 
and 1800 the population of Ohio had risen from almost 
nothing to 45,000, that of Tennessee from 36,000 to 
106,000, and that of Kentucky from 74,000 to 221,000, 
—tho last-named Stato now exceeding five of the “old 
thirteen n in population. The difficulties o! the western 
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emigrant, however, were still enormous. He obtained 
land of his own, feitile laud and plenty of it, but little 
else. The pioduce of the soil had to be consumed at 
home, oi near it, ready money was scaice and distant 
producls scarcer, and comforts, except the veiy rudest 
substitutes of home manufacture, were unobtainable Tho 
new life boie most hardly upon women , and, if the lccoid 
of woman’s share in the work of American colonization 
coulcl he fully made up, the price paid for the final success 
would seem very great 

162 The number of post-offices rose during these tenPost- 
yeais from 75 to 903, the miles of post-ioutes fiom 1900 office - 
to 21,000, and tho revenue fiom $38,000 to $231,000. 

These figuios seem small in comparison with the 55,000 
post-offices, 375,000 miles of post-routes, and $45,000,000 
of rovonuc of 1887, but tho comparison with the figures of 
1790 shows a development m which the now constitution, 
with its increased security, must liavo been a factor 

1 63. ’file power of Congress to regulate patents was Patents, 
already bearing fruit. Until 1789 this power was m tho 
hands of the Stales, and the pnviloges of tho inventor 
wero restricted to the territory of tlio patenting State. 

Now lio had a vast and glowing territory within which 
all tho profits of the invention wero his own, and that 
development began by which human invention lias been 
urgod to its highest point, as a factor in the struggle 
against natural forces. Twenty patents were issued 111 
1793, and 22,000 ninety years afterwards, but one of the 
inventions of 1793, Whitney’s cotton gin, has affected 
tho history of the United States more than most of its 
wars 01 treaties. 

164 Wlion tho constitution was adopted it was not Cotton, 
know n that the cultivation of cotton could ho made pro- 
fitable in the 8 oil them States. Tho “ roller gin ” could 
clean only a half dozen pounds a day by slave labour, 
tn 1784 eight bags of cotton, landed in Liverpool from 
an Amorican ship, wero seized on the ground that so much 
cotton could not ho tho produce of tho United States. 

Eli Whitney, a Connecticut school-teacher residing in 
Georgia, invented the saw-gin, by which tho cotton was 
dragged through parallel wires with openings too narrow 
to allow tlio seeds to pass ; and one slave could now clean 
a thousand pounds a day. Tho exports of cotton loaped 
from 189,000 pounds in 1791 to 21,000,000 pounds in 
1801, and doubled in three years more. Tho influence 
of this one invention, combined with tho wonderful scries 
of British inventions which had paved tho way for it, can 
hardly bo estimated in its commercial aspects. Its political 
influences were oven wider, but moro unhappy. The intro- 
duction of tho commercial element into tho slave system 
of tho South robbed it at once of tho patriarchal features 
which lmd made it tolerable; but, at tlio same time, it 
developed in slave-holders a new disposition to uphold 
and defend a system of slave labour as a “ positive good.” 

Tho abolition societies of the South began to dwindle as 
Roon as tho results of Whitney’s invention began to be 
manifest. 

165. Tho development of a class whose profits wore Slavery 
merely tho oxtortod natural wages of the black labourer andclomo- 
was certain ; and its political power was as certain, though craoy * 
it never showed itself clearly until after 1830. And this 
class was to have a peculiarly distorting effect on the 
political history of the United States. Aristocratic m 
every sense bub one, it was Ultra-Democratic (in a purely 
party sense) in its devotion to State sovereignty, for the 
legal basis of the slave system was in the laws of the 
soveral States. In time, the aristocratic element got con- 
trol of the party which lmd originally looked to State 
rights as a bulwark of individual rights ; and the party 
was finally committed to the employment of its original 
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doctrine for an entirely different purpose, — the suppression 
of the Hack labourer’s wages 

"VII DEMOCRACY AND NATIONALITY 1801-29 
Demo- 166. When Jefferson took office m 1801 he succeeded 
cTacy to a task larger than he imagined His party, ignoring 
an ^ the natural forces winch tied the States togethei even 
ahty 11 " a g ains f their wills, insisted that the legal basis of the bond 
was in the power of any State to withdraw at will This 
was no nationality . and foreign nations naturally refused 
to take the American national com at any higher valuation 
than that at which it was current m its own country The 
urgent necessity was for a reconciliation between democracy 
and nationality ; and this was the woik of this penod 
An underlying sense of all this has led Democratic leadeis 
to call the war of 1812-15 the “ second wai for independ- 
ence ” , but the result was as much independence of past 
ideas as of Gieat Britain 

Louis- 167 The first force in the now direction was the 
rana. acquisition of Louisiana (§ 32) m 1803 Napoleon had 
acquired it from Spam, and, fearing an attack upon it 
by Great Butam, offeied it to the United States for 
$15,000,000 Jefferson and his party were eager to 
accept the offer , but the constitution gave the Federal 
Government no power to buy and hold territory, and the 
party was based on a strict construction of the constitu- 
tion Possession of power forced tho strict-constiuction 
party to broaden its ideas, and Louisiana was bought, 
though Jefferson quieted his conscience by talking fora 
time of a futilo proposal to amend the constitution so as 
to grant the necessary powei. The acquisition of tho 
western Mississippi basin more than doubled the area of 
the United States, and gave them contiol of all the great 
The river-systems of central Noitli Ameuca The difficulties 
steam- 0 f using these rivers were lemoved almost immediately by 
boat, pulton's utilization of steam m navigation (1807) Witluu 
four years steamboats wero at woik on Western watois , 
and thereafter tho increase of steam navigation and that 
of population stimulated one another. Population crossod 
the Mississippi ; constantly increasing eddies filled up the 
vacant places to the east of the groat river , and all 
sections of the country advanced as they had never 
-Centro advanced before Tho “ centre of population ” has been 
ofpopu- carefully ascertained by the census authorities for each 
ation. c i eca (3 e ^ and it represents tho westward movement of 
population very closely During this ponod it advanced 
from about the middle of tho State of Maryland to its 
extreme western limit; that is, the conlro of population 
was in 1830 nearly at tho place which had boon the wostorn 
limit of population m 1770 

The . 1 68. Jefferson also laid tho basis for a further arquisi- 
country ^ 011 ia futuro by sending an expedition under Lewis 
and Clarke to explore the territory north of tlio then 
Spanish territory of California and west of tlio Ilocky 
Mountains — tho “ Oregon country ” as it was afterwards 
called (§§ 221, 224). Tho explorations of this party 
(1804), with Captain Gray’s discovery of tho Columbia 
river (1792), made the best part of tho claims of tlio 
United States to tho country forty years later. 

I <59- Jefferson was ro-eloctod in 1804, serving until 
18U4 ’ 1809 ;' his party now controlled almost all tho States 
outside of New England, and could elect almost any ono 
whom it chose to the presidency. Imitating Washington 
in refusing a third term of office, Jefferson established the 
precedent, which has not since been violated, restricting a 
president to two terms, though the constitution contains 
nq such restriction. The great success of his presidency 
klbeen the acquisition of Louisiana, which was a viola, 
tian, of his party principles; but all his minor successes 
w t ere, TO this, recognitions of the national sovereignty 
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which he disliked so much After a short and brilliant 
naval war the Baibaiy pirates wore reduced to submission 
(1805) And the authority of the nation was assoited 
for the first time m internal affairs. Tho long-continued 
control of New Oi leans by Spain, and the persistent 
intrigues of tho Spanish authorities, looking to wauls a 
separation of the whole western count) y from the United 
States, liad been ended by the annexation of Louisiana, 
and they will piobably leniam for ever hidden m tlio secret 
history of tho early West They had loft behind a dan 
geious ignorance of Fcdoial power and control, of which 
Burr took advantage (1807) Organizing an expedition 
m Kentucky and Tennessee, piobably for the conquest oi 
the Spanish colony of Mexico, ho was arrested on the hrooi 
Mississippi and brought back to Virginia, lie was ac- 
quitted , but the incident opened up a vaster view of the 
national aufchouty than domocraey had yet been able to 
take. It had been said, forty years before, that Great 
Butam liad long arms, but that 3000 miles was loo far to 
extend them ; it was something to know now that the 
arms of the Federal Government wore long enough to 
roach from Washington city to tho Misswsip] n. 

x 70 All tho succors of Jcfformm was confined to his Duih ul 
first four years, all lus heavy failures wore in liis second ties with 
term, in which ho and his party as persistently refused to 
recogmzo or assert tho inherent power of tho nation in 11 llu1, 
international affairs. Tho Jay treaty expired in 3H04 by 
limitation, and American commerce was thereafter left 
to the course of ovonts, without any restriction of treaty 
obligations, since Jofforson refused to accept the only 
treaty which the British Government was willing to make. 

All the difficulties which followed may bo summed up in a 
few words : tho British Government was then the repre- 
sentative of tho ancient system of restriction of commerce, 
and had a powerful navy to enforce its ideas ; tho Amo 
rican Government was endeavouring to force into infer 
national recognition the present systom of neutral rights 
and unrestricted commerce, but its suspicious democracy 
refused to givo it a navy sufficient to command respect for 
its ideas. Indoed, tho American ( Jovemmcnt did not want 
tho navy; it apparently expected to gain its objects with 
out tho exhibition of anything but moral force. 

17T. Gieat Britain was now at war, from time to time, Nmrtrnl 
with almost every oilier nation of Europe, In time of summon «. 
poaco European nations followed generally the old restrie 
five principle of allowing another nation, like the United 
(States, no commercial access to their colonies ; but, when 
they wero at war with Groat Britain, whose navy controlled 
tho ocean, they wcie very willing to allow tho neutral 
American merchantmen to carry away their surplus 
colonial produeo. Great Britain liad insisted for fifty 
years that tho neutral nation, in such cases, was really 
intervening in the war aa an ally of her enemy ; but she 
had ho far modified her claim as to admit that “ tranship 
monlj” or breaking bulk, in the United (States was enough 
to qualify tho commerce for recognition, no matter whither 
it wus directed after transhipment. The neutral nation 
thus gained a double freight, and grew rich in the traffic ; 
tho belligerent nations no longer liad commerce ailout for 
British vessels to capture ; and tho <{ frauds of the neutral 
flags ” became a standing subject of complaint among 
British merchants and naval officers. About 1805 British 
prize courts began to disregard transhipment and to 
condemn American vessels which had mado the voyage 
from a European colony to tho mother country by way 
of tho United States. This was really a restriction of 
American commerce to purely American productions, or to 
commerce with Great Britain direct, wifca tho payment of 
duties in British pork, 

17a. The question of expatriation, too, furnished a good 
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many burning grievances Groat Britain maintained tlio 
old ( lot man rule of perpetual allegiance, though she had 
modified it by allowing the right of emigration The 
United States, founded by immigration, was anxious to 
establish nhat Great Ihitniu was not disposed to giant, 
the, right of the subject to clnest luinsoU of allegiance by 
naturalization under a foreign jurisdiction Foul facts 
thus tended to break oil' fuondly relations — (1) Great 
Britain’s chum to allegiance over Amotimn naturalized 
subjects , (2) her claim to the belligerent right of search 
of neutral vessels; (11) her claim of light to impioss foi 
her vessels of wai her subjects who weie ho.unon wherever 
found; and (I) the ditliculty of distinguishing native-horn 
Americans from British subjects, oven if the light to 
impress naturalized American subjects were granted 
British naval ollicers even undertook to throw the onus 
probttndi upon Americans— to consider all who spoke the 
Kngltsh language as Bullish subjects, unless they could 
produce proof that they were native bom Americans. The 
American sailor who lost his papers was thus open to 
impressment. The Ameucan Government in 1810 pub- 
lished the cases of such impressments since 1 HOB, as 
numbering over 4000, about one tliiul of the cases result- 
ing m the discharge of the impressed man ; hub no one could 
say how many eases had never been brought to the atten- 
tion of a Government which never did anything more than 
remonstrate about them. 

173. In May 1800 the British Government, by orders 
in council, declared a blockade of the whole continent of 
Europe from Brest to the Kibe, about 800 miles. In 
November, after the battle of .Iona, Napoleon answered by 
the “ Berlin decree,” in which lie assumed to blockade the 
British Isles, thus beginning his “continental system.” A 
year later the British Government answered by further 
orders in council, forbidding Amoriuuu trade with any 
country from which the British ting was excluded, allowing 
direct trade from tho United Htates to Nwoilcn only, in 
American products, and permitting American trade with 
other parts of Europe ouly on condition of touching in 
England and paying duties. Napoleon retorted with tho 
“Milan decree,” declaring good prize any vessel which 
should submit to search by a British ship ; but this was 
evidently a vain fulmination. 

t 7*t. The .Democratic party of tho United States was 
almost exclusively agricultural, and had little knowledge 
of or sympathy with commercial interests ; it had little 
confidence in the American navy; it was pledged to tho 
reduction of national expenses and the dobt, and did not 
wish to take on its shoulders the responsibility for a navy ; 
and, as tho section of country most affected by tho orders 
in council, Now England, was Federalist, and made up tho 
active and irreconcilable opposition, a tinge of political 
feeling could not hut colour tho decisions of the dominant 
{arty. Various ridiculous proposals were considered as 
substitutes for a necessarily naval war ; and perhaps the 
most ridiculous was adopted. Binco tho use of nou-inter- 
courae agreements os revolutionary weapons against Great 
Britain ($ 50), an overweening confidence in such measures 
had sprang up, and on® of them was now resorted to— the 
embargo (1807), forbidding foreign commerce altogether, 
It was expected to starve Great Britain into a change of 

S oliey 5 and its effects may be seen by comparing the 
20,000,000 exports of 1790, $49,000,000 of 1807, and 
19,000,000 of 1808. It does not seem to have struck 
those who passed the measure that the agricultural dis- 
triets also might find the change unpleasant ; but that 
was (she result, and their complaints reinforced those of 
New England, and closed Jefferson’s second term in a 
oloitd of recognised misfortune. The pressure had been 
riightly relieved by the substitution of the Non-intercourse 
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Law (1809) foi the embargo ; it prohibited intercourse Non-m 
with Great Britain and Fiance and their dependencies, teicom, 
leaving othoi foicign commoice open ; but Madison, Law * 
Joffeison’s successor 111 1S08-09, assumed in the presi- Eleclioi 
dcncy a burden which was not enviable New England of 1S08 
was 111 a fennont, and was even suspected of designs to 
lesist tho rosti ictive system by foico (§ 180) , and the 
administration did not feel secure enough in its position to 
face the future with confidence 

175 Tho Non-1ntercou1.se Law was to be abandoned as 

to cither belligerent which should abandon its attacks on 
neutral commerce, and maintained against the other In 
1810 Napoleon officially informed the American Govern- 
ment that I10 had abandoned Ins system He continued 
to cnfoico it in fact ; but his official fiction served its 
purpose of limiting tho non-111 torcourso foi the future to 
Great Britain, and thus straining relations between that 
country and tho United States still furthci Tho elections 
of 1811-12 resulted everywhere in tho defeat of “sub- 
mission men ” and in the choice of new members who were 
determined to resort to war against Great Britain , Franco 
had not been able to offer such concrete cases of injury as 
her enemy, and there was no general disposition to include 
her in the war (lay, Calhoun, Crawford, and other now 
men seized tho lead m tho two houses of Congress, and 
forced Madison to agroo to a declaration of war as a con- 
dition of his re-election m 1812 War was begun by the Election 
declaration of Juno 18, 1812. Tho New England Fedor- 1812 
nlisls always called it “Mr Madison’s war,” but tho presi- Wtu wi 
dent was about tho most unwilling participant in it England 

176 Tho national democracy meant to attack Great 
Britain in Canada, partly to gratify its Western constitu- 
ency, who hatl been harassed by Indian attacks, asserted 
to have been instigated from Canada Premonitions of 
success were drawn from tho battle of Tippecanoe, in which Tippc- 
Itumson had defeated tho north-western league of Indians c:mou - 
formed by Tecumsoh (181 1). Between the solidly settled 
Atlantic Ntatos and the Canadian frontier was a wide 
stretch of unsettled or thinly settled country, which was Tlioatro 
itself a formidable obstacle to war. Ohio hatl been ad- °* bio 
milled as a State in J802, and Louisiana was admitted. war 

in 1812 ; hut their admission had boon duo to the desire 
to grant them self-government rather than to their full 
development in population and resources. Cincinnati was 
a little settlement of 2500 inhabitants ; tho fringe of 
settled country ran not very far north of it; and all 
beyond was a wilderness of which little was known to tho 
authorities. Tho case was much tho same with western 
Now York; tho army which was to cross the Niagara 
river must journey almost all tho way from Albany 
through a country far more thinly peopled than tho far 
western Territories are in 1887. The dilli cullies of trans- 
port gave opportunities for peculation ; and a barrel of flour 
sometimes reached tho frontier army with its cost multiplied 
seven or eight fold. When a navy was to be built on the 
lakes, tlio ropes, anchors, guns, and all material had to be 
carried ovorland for a distance about equal to the length of 
England ; and even then sailors had to bo brought to man 
tho navy, and the vossels were built of green timber : one 
vessel was launched nine weeks after her timber was cut. 

It would have been far less costly, as events proved, to 
have entered at once upon a naval war ; but the crusade 
against Canada had been proclaimed all through Kentucky 
and the West, and their people were determined to wipe 
out their old scores before the conclusion of the war. 

177, The war opened with disaster — Hull’s surrender Disaster 
of Detroit ; and disaster attended it for two years. Polit- by land, 
ioal appointments to positions in the regular army were 
numerous, and such officers were worse than useless. The 
men were not fitly trained or supplied. The war depart- 
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ment showed no great knowledge, and poverty put its little 
knowledge out of service Several futile attempts at in- 
vasion were followed by defeat or abortion, until the pol- 
itical officers were weeded out at the end of the year 1813, 
and Brown, Scott, Bipley, and others who had fought 
their way up were put in command Then for the first 
time the men were drilled and brought into effective con- 
Ctoppewa dition , and two successful battles m 1814 — Chippewa 
and ( and Lundy’s Lane —threw some glory on the end of the 
Lundy’s war g 0 W eak were the piepaiations even for defence that 
Lane ‘ a British expedition m 1814 met no effective resistance 
Washing- when it landed and burned Washington, It was defeated, 
ton burnt, however, m an attempt to take Baltimore 
State of 178 The American navy at the outbreak of the war 
the Navy, numbered half a dozen fugates and about the same 
number of smaller vessels This was but a puny advei- 
sary for the thousand sail of the British navy, which had 
captured or shut up in port all the other navies of Euiope 
But the small number of Amencan vessels, with the super- 
abundance of trained officers, gave them one great advan- 
tage : the tiaming and discipline of the men, and the 
equipment of the vessels, had been brought to the veiy 
highest point Captains who could command a vessel hut 
for a short time, yielding her then to another officer who 
was to take his sea service in rotation, were all ambitious 
to make their mark duung their term “The art of 
handling and fighting the old broadside sailing fngale” 
had been carried m the little American navy to a point 
which unvarying success and a tendency to fleet-combats 
had now made far less common among British captains. 1 
Naval 179 The first year of the war saw five ship duels, m all 
successes 0 f w ^ lc h the American frigates either capturod or sunk 
their adveisaries. Lour others followed in 1813, m two 
of which the Butish vessels came off victorious The 
attention of the Butish Government had by that time been 
fully diverted to the Noith- Amencan coast ; its blockading 
fleets made it very difficult for the larger American vessels 
to get to sea , and there were but seven other ship-combats, 
in only one of which the American vessel was taken Most 
of the work was done by three fugates, the “Constitu- 
tion,” the “Essex,” and the “ United States ” There was 
lighting also on the Great Lakes between improvised fleets 

1 The naval officeis who came most pi ommently to notice m the 
war were Hull and Lawience (see p 789) and tlie following — SmsrniON 
Decatur was bom at Sinnopuxeiit, Md , Jan 5, 1779, and died at 
"Washington (shot 111 a duel), Mai oh 22, 1820. Ho distinguished 
himself in the fust Algcimo war, 1803-4, by his capture of tlie 
British frigate “Macedonian,” while m command of tlie “United 
States, ” and m the buef war wluoh brought about the final submission 
of the Algeimes 111 1815.— Thomas Maodonouoii was born m New- 
castle county, Del , Dee. 23, 1783, and died at sen, Nov 16, 1825 
lie was commodore of the Amencan fleet on Lako Champlain, m its 
victory over the British fleet — Oliver Hazard Perry was horn at 
South Kingston, E.I., Aug. 23, 1785, and died on the island of 
Trinidad, Aug 23, 1819, His giont achievement was lus victory- 
over the British fleet, 1813, laconically announced m tlio despatch* 
“We have mot the enemy, and they aro ours ” — David Pouter was 
horn at Boston, Mass , Fob 1, 1780 After service m a merchant- 
man, he entered the navy in 1798, served in the Algerine war and 
elsewhere, and in 1812 was in command of the “Essex.” His most 
brilliant service was lus enuse m the Pacific m 1813-14, m which ho 
swept that ocean of Butish wlialeis, and was finally captuied in the 
neutral harbour of Valparaiso by two British vessels, after the most 
desperate naval combat of the war. Ho lesigned m 1826, after a 
difficulty with the navy department, and took command of tlie 
Mexican navy. lie died near Constantinople, March 28, 1843, while 
serving as minister to Turkey. See D. D. roller's Memoir of 3)ai'hl 
Porter (1876), and Irving’s Spanish Papers, vol 11 . — John Rqdoers 
was born in Halford county, Md., in 1771. lie entered tlio navy 
in 1798 as a lieutenant, lose to a captaincy, commanded tho Mediter- 
ranean fleet m 1805, and tlie frigato “ Piosulout ” during the encounter 
with tho “Little Belt” m 1811. lie was in command of the fleet at 
Now York in 1812, and hurried it to sea, lost his Government should 
forbid it to leave port. Ho commanded tlio ileot in another cruise 
the same year, but only individual captures were made. He died at 
Philadelphia, Aug. 1, 1838. ~ j 
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of gwmH vessels Perry captured tho British fleet on Lako Victonos 
Ene (1813) and Macdonough tho B11 lush floct on Lako ' 1U 
Champlain (1814) The fonnei victory led to tho end of JlULH ' 
the war iu the West Hanison, the Amencan commander 
in that section, shipped lus anny across tho lako in Pony’s 
fleet, and louted the British and Canadian army at tlio 
Thames 

180 The home dislike to tlio war had increased steadily Feeling 
with the evidence of incompetent management by the m New 
admimstiation. The Fcdeialists, who liad always desired Iflu K ltuul * 
a navy, pointed to tho naval successes as tlio best proof of 

the folly with which tlie wai liad boon undertaken and 
managed New England Federalists complained that tho 
Federal Government uttcily neglected the defence ol then- 
coast, and that Southern influence was far too strong in 
national affairs. They showed at every opportunity a dis 
position to adopt the furthest stretch of State sovereignty, 
as stated m the Kentucky resolutions , and every such 
development urged the national democracy unconsciously 
fuither on the road to nationality. When tho Now England 
Stales sent delegates to meet at Hartford anti consider Tlartfmd 
their grievances and tho best remedies— a step perfectly conven- 
proper on tho Democialic theory of a “voluntary Union ” ticm * 

— treason was suspected, and a readiness to suppress it by 
force was plainly shown The recommendations of the 
convention came to nothing ; but tho attitude of the domi- 
nant party towards it is one of tho symptoms of tho manner 
111 which tho tuals of actual war wero steadily reconciling 
democracy and nationality. Tlio object which Hamilton 
had sought by high tariffs and tho development of national 
classes had been attained by more natural and healthy 
means 

18 1 In April 1814 tho first abdication of Napoleon 
took place, and Great Britain was able to give more 
attention to lior American antagonist. Tho main attack 
was to bo made on Louisiana, tho weakest and most 
distant portion of tlio Union. A fleet and army woro sent 
thither, and, after much delay, landed below tho city. 

The nearest settled country was Tennessee ; and between 

it and Now Orleans was a wilderness four hundred miles Nuw 
long Andrew Jackson had become tho most prominent Orleans, 
citizen of Tennesseo, and he was ordered to the defence of 
New Orleans. His popularity and energy brought riflemen 
down the river and put thorn into position. The British 
assault was marred by hopeless blunders, and tho gallantry 
of the men only made their slaughter and repulso more com- 
plete (January 8, 1815), Boaco had boon made at Ghent Peace, 
fifteen days before the battlo was fought, but the news of 
the battlo and the peaco reached Washington almost to- 
gether, the former going far to make tho latter tolerable. 

182. Though tho land war had gono almost uniformly jt H twins, 
against tho United States, and tho American naval suc- 
cesses had been just enough to irritates tho English mind, 
and though tho British negotiators had nothing to dread 
and ovorylhing to demand, tho treaty was quite satisfactory 
to tho United States. It is true that, it said not a word 
about the questions of impressment, search, and neutral 
I rights, tlio grounds of tho war; Great Britain did not 
abandon her position on any of them. But everybody 
know that circumstances hail changed. Thu new naval 
power whoso frigates alone in the past twenty years had 
shown their ability to fight English frigates on equal terms 
was not likely to bo troubled in future with the question 
of impressment ; and in fact, while not renouncing the 
right, tho British Government no longer attempted to 
enforce it, Tho navy, it must bo confessed, was the force 
which had at last given tho United Btatoa a recognised 
and cordial acceptance in the family of nation* ; it had 
solved tho problem of tho reconciliation of democracy and 
nationality. Prom this time the dominant party show* an 
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increasing disposition to exalt and maintain tlie national 
elomont ol tlio American system. 

1 S 3 The remainder of this penod is one of the bairen- 
est m Amuiiean history The opposition of tlio Federal 
party to the war completed the measure of its unpopulai- 
lty, ami it had only a perfunctory existence for a lew 
yeais longer. Tlieie was hut ono real party, and the 
political struggles wiLlun it tended to take the shape of 
purely peisonal politics (Scandal, intrigue, and personal 
criticism became the most inaiked c.luu act eristics of Ame- 
rit'an politics until the dominant paity broke at the end 
of the period, and real party conflict was xenewed. But 
the seeds of the final disruption are visible from the 
peace of 1<SJ 1 . The old-fashioned Republicans looked 
with intense suspicion on the new form of Republicanism 
generated by the war, a type which instinctively bent its 
energies toward the further development of national 
power. Clay was the natural leader of the now donio- 
cuicy ; but John Quincy Adams and othors of Federalist 
antecedents or leanings took to the now doctrines kindly, 
and even Calhoun, Crawford (p. 78H), and othors of the 
(Southern interest were at first strongly inclined to support 
them. O 110 of the first effects was the revival of protec- 
tion and of a national bank. 

184 . The charter of the national bank (fj MG) had 
expired in frill, and the dominant party had refused to 
r cellar l or it. The attempt to carry on the war by loans 
resulted in almost a bankruptcy and in a complete inability 
to act oflioiontly. As soon as peace gave time for con- 
sideration, a second bank was chartered for twenty years, 
with a capital of $35, 000 , 000 , four-fifths of which might 
bo iu (loverument stock. It was to have the custody oi 
the Uovonimont revenues, but the secretary of Llm treasury 
could divert the revenues to other custodians, giving his 
reasons for such action to Congress. This clause, meant 
to cover cases in which the Bank of the United States had 
no branch at a place whore money was needed, was after- 
wards put to use for a very different purpose (8 204). 

1 H 5 , Protection was advocated again on national 
grounds, but not quite on those which had moved Hamil- 
ton (§ 146). Thu additional receipts wore now to bo 
expended for fortifications and other national dofencos, 
and for national roads and canals, the latter to bo con- 
sidered solely as military measures, with an incidental 
benefit to the people. Business distress among the pooplo 
gave additional force to the proposal Tlio war and block- 
ade had boon an active form of protection, under which 
American manufactures had sprung up iu great abundanco. 
As soon as peace was made English manufacturers poured 
their products into the United States, and drovo their 
American rivals out of business or reduced thorn to dosporato 
straits. Their cries to Congress for roliof had a double 
effect, They gave the spur to the nationalizing advocates 
of protection, and, as most of the manufacturers were in 
New England or Now York, they developed iu tlio citadel 
of Federalism a class which looked for help to a Republican 
Congress, and was therefore bound to oppose the Federal 
mrty, This was the main force which brought Now 
England into the Republican fold before 1825. An in- 
crease in the number of spindles from 80,000 in 1811 to 
500,000 in 1815, and in cotton consumption from 500 
bales in 1800 to 90,000 in 1815, the rise of manufactur- 
ing towns, and the rapid development of the mechanical 
tendencies of a people who had been hitherto almost 
exclusively agricultural, were influences which were to be 
reckoned with in the politics of a democratic country. 

186 , The tariff of 1816 imposed a duty of about 25 per 
cent, on iraporta of cotton and woollen goods, and specific 
duties on iron imports. The ad valorem duties carried 
most of the manufacturers through the financial crisis of 
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1818-19, but the iron duties were less satisfactory. In 
English manufacture the substitution of coke for charcoal 
in non production led to continual docicase in price. As 
tlio price went down the specific duties wcio continually in- 
creasing the absolute amount of prelection Thus spaied 
the necessity for improvements in pioduction, the Ameucan 
manutactuiers felt English competition more keenly as tlio 
yoais wont by, and called for more prelection. 

187 Monroe succeeded Madison as president in 1817, “Era of 
and, le-clectcd with luudly any opposition m 1820, he 
served until 1825 So complete was the supremacy of tlio luelu >g ” 
Republican party that tins is often called “ tlio ora of good 
fueling. ” It came to an end when a successor to Monro 0 
was to be elected, tlio two sections of tlio dominant paity 
then luid tlieir first opportunity foi open struggle During 
Monroe’s two teuns of office the nationalizing party devel- 
oped the policy on winch it proposed to manage national 
affairs This was largely tho product of tho continually 
swelling western movement of population The influence 
of tho steamboat was felt more and more every ycai, and 
tho want of a similar improvement m laud transport was 
correspondingly evident The attention drawn to western 
N ew York by tho war had filled that part of the fcStato with, 
a now population. Tho (Southern Indians had been com- 
pletely overthrown by Jackson during tlio war of 1812, 
and forced to cede their lands ; all tho territory west of 
Georgia was thus opened up to settlement. Tho admission Acinus - 
of tho new States of Indiana (1816), Mississippi (1817), f»wn of 
Illinois (1818), Alabama (1819), Maine (1820), and Mis- 
souri (1821)— all but Maine tho product and ovidonco of H 1 pp 1; " 
Western growth — were tlio immediate results of tho do- ijlinois, 
volopment consequent upon tho war. All tho territory Alabama, 
east of the Mississippi, except tho northern part of the ^ lllc > 
north-west territory, was now formed into self-governing Missouri. 
(States; tho Slato system had already crossed tho Missis- 
sippi ; and all that was needed for further development 
was tho locomotivo engine. The four millions of 1790 
had grown into thirteen millions in 1830; and there was 
a steady increase of 0110 -third in each decade. 

r 88 . Tho urgent demand of Western settlors for some 
road to a market led to a variety of schomos to facilitate 
intercourse between tho East and the West, — the most 
successful being that completed in Now York in 1825, 
tho Erie Canal. Tho Hudson river forms tho great Brio 
natural broach in tho barrier range which runs parallel Oaual. 
to the Atlantic coast. When tho traveller has passed up 
tho Hudson through that iango lie sees before him a vast 
champaign country oxtonding westward to tho Great Lakes, 
and perfectly adapted by nature for a canal. Such a canal, 
to turn Western traffic into the lake rivers and through 
the lakes, the canal, and tho Hudson to Now York city, 
was begun by tho fclfato through tho influence of De Witt 
Clinton, was derisively called “ Clinton’s big ditch ” until 
its completion, and laid tho foundations for the great com- 
mercial prosperity of New York State and city. Long before 
it was finished tho ovident certainty of its success had 
soduced otlior States into far less successful enterprises of 
tho kind and had established as a nationalizing policy the 
combination of high tariffs and expenditures for internal 
improvements which was long known as the “American Tlio 
system.” Tho tariffs of duties on imports were to be carried “ Ameri- 
as high as revenue results would approve; within this limit ^ s ‘ 
the duties were to be defined for purposes of protection ; m ' 
and the superabundant revenues were to be expended for the 
improvement of roads, rivers, and harbours, and for every 
enterprise which would tend to aid the people in thoir 
efforts to subdue tho continent. Protection was now to 
be for national benefit, not for the benefit of classes. 

Western farmers were to have manufacturing towns at 
tlieir doors, as markets for the surplus which had hitherto 
XXIII. — 96 
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been, rotting on tlieir faims ; competition among manu- 
factuiors was to keep down prices, migiation to all the 
new advantages of the West was to be made easy at 
national expense , and Henry Olay’s eloquence was to 
commend the whole policy to the people The old Demo- 
cracy, particularly in the South, insisted that the whole 
scheme really had its basis in benefits to classes, that its 
communistic featuies weio not such as the constitution 
meant to covei by its grant of power to Congiess to levy 
taxation for the geneial welfare, and that any such legisla- 
tion would be unconstitutional. The dissatisfaction m the 
Tariffs of South rose higher when the tariffs were increased m 1824 
1824 and an q 182S The proportion of customs levenue to dutiable 
1828, imports rose to 37 per cent in. 1825 and to 44 pet cent 
m 1829 , and the ratio to aggregate impoits to 33 per 
cent m 1825 and 37 per cent m 1S29 As yet, howover, 
the Southern dissatisfaction showed itself only in resolu- 
tions of State legislatures 

189 . In the sudden development of the new nation 
cucumstances had conspued to give social forces an 
abnormally materialistic cast, and tins had strongly in- 
fluenced tho expression of the national life Its literature 
and its art had amounted to little, for the American people 
were still engaged 111 the fleicest of warfaie against natural 
difficulties, which absorbed all their energies 

190 In international lelatxons the action of tho Gov- 
ernment was strong, quiot, and self-respecting. Its first 
weighty action took place 111 1823 It had become piotty 
evident that the Holy Alliance, 111 addition to its interven- 
tions 111 Europe to suppress popular risings, meant to aid 
Spam in bringing her revolted South-Ameucan colonies to 
obedience. Great Biitaiu had been drifting steadily away 
from the Alliance, aticl Canning, tho new secretary, deter- 
mined to call in the weight of tho trans-Allan tic power as 
The a check upon it. A hint to the American minister was 
Monroe followed by a few piegnant passages in President Monroe’s 
doctime ntmuQ j message in Dccembei Stating tho friendly rela- 
tions of the United States with tho now South- American 
republics, ho went on to say, “ Wo could not view an 
interposition for oppressing them (tho South-Amcrican 
states), or controlling m any other manner their destiny 
by any European power, in any other light than as a 
manifestation of an unfriendly disposition towards tho 
United States” If both tho United States and Great 
Britain, were to take this ground the fato of a fleet sent 
by the Alliance across the Atlantic was not in much doubt, 
and the project was at onco given up, The “Monroe 
doctrine,” however, has remained tho uilo of foreign 
intercourse for all American pavlios Acldod to tho already 
established lefusal of tho United States to becomo en- 
tangled iu any European wars or alliances, it has separated, 
the two continents, to their common advantage. 

The xgr. Xfc was supposed at tho timo that Spain might 
colonial transfer her colonial claims to fiomo stronger power ; and 
clam Mr Monroe thoreforo wont on to say that “ the Amorican 
continents should no longer bo subjects for any new Euro- 
pean colonial settlement " The moaning of this was well 
understood at tho timo ; and, when its condition failed, 
the statement lost its forco. It has been supposed that it 
bound the United States to resist any further establish- 
ment of European colonios in the Amoricas. Such a rfllo 
of universal arbitor has always been repudiated by tho 
United States, — though its sympathies, more or less activo, 
must always go with any Amorican republic which falls 
into collision with any such colonizing scheme. 

The 192 By a treaty with Russia (1825) that power gave 
north- up all claims on the Pacific coast south of the present 
hound, ttantawf Alaska, The northern boundary of the United 
ar y t ' States had been settled by the treaty of 1783 ; and, after 
the acquisition of Louisiana, a convention with Great 
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Britain settled the boundary on tho lino of 49° 1ST lat as 
far west as the Rocky Mountains (ISIS) West of those 
mountains the so-called Oiegon countiy (§ 1 68), on whoso 
limits the two powers could not agioe, was to bo held m 
common possession for ten years Tins common possession 
was prolonged by another convention (1827) indefinitely, 

■with the privilege to citliei powci to terminate it on giving 
twelve months’ notice. This airangcment lasted until 
1846 (§ 224) 

193 Monroe’s terms of office came to an end in 1825. 

He had originally been an cxtiemo Democrat, who could 
haiclly speak of Washington with patience ; I 10 lmd slowly 
changed into a very model ato Republican, whose tendencies 
weie eagerly claimed by the few remaining Federalists as 
identical with their own The nationalizing faction of 
the dominant paity had scored almost all tho successes 
of tho administration, and tho divoigeneo between it and 
the opposing faction u as steadily becoming more apparent. 

All the candidates for tho presidency in 1821 -Andrew Kiwi ion 
Jackson, a pnvato citizen of Tennessee , William II, C ’raw- 
ford, Momoo’s soci clary of tho treasury; John Quincy 
Adams, lus sect clary of stato; and Henry (lay, thn 
speaker of the house of representatives — claimed to be 
Republicans alike, but the peisonal nature or tho struggle 
was shown by the tendency of their supporters to call 
themselves “Adams men” or “Jackson 111011 ,” rather than 
by any real party title Calhoun was supported by all 
parties for tho vico-prosiclonoy, and was elected without 
difficulty Tho choice of a piosidenl was more doubtful. 

194 . Hone of tho four candidates had anything like a Party 
party organization behind him Adams and Clay repro divcr- 
sonted tho nationalizing clement, as Crawford and Jackson Kt ' u< '"’ 
did not, hut there tho likeness among thorn stopped. 

Tho strongest forces behind Adams wore tho new menu 
facturmg and commercial interests of tho East ; behind 
Clay weio tho desires of tho West for internal improve 
menls at public expense as a .set-off to tho benefits which 
tho seaboard States had already voccivcd from the Govern- 
ment, and tho two elements were soon to bo united into 
the National Republican or Whig party. Ciawfard wan 
tho representative of the old Democratic parly, with nil 
its Southern influences and leanings, Jackson was Urn 
personification of tho now democracy,— not very cultured, 
perhaps, but honest, and hating every shade of class eon * 
trol instinctively As ho became bettor known tho whole, 
foice of tho now drift of tilings turned in his direction ; 
“hurrah for Jackson” undoubtedly often represented tend- 
encies which tho speaker would have found it hard to 
express otherwise. Crawford was taken out of tho race, 
just after this election, by physical failure, and Adams hy 
tho revival of ancient quarrels with tho Federalists of 
New England; and the future was to he with Clay m 
with Jackson. Butin 1821 tho question of success among 
the four was not an easy ono to decide. The electors gave 
no ono a mnj'ority ; and tho house of representatives gave 
tho presidency to Adams (s$ 119, 120). 

195 . Adams's election iu 1821 was due to the fact that The 
Clay’s friends in tho house - unable to vote for him, ns he A jhu»« 
was tho lowest in tho electoral vote, and only three names 
wore open to choice in tho house- very naturally gave their 
votes to Adams. As Adams appointed ( ’lay to tho leading 
position in his cabinet, the defeated party at once raised 

the cry of “ bargain and intrigue, ” one of the most effoetivo 
in a democracy, and it was kept up throughout Adams's 
four years of office. Jackson had received the largest 
number of electoral votes, though ml a majority ; and 
tho hazy notion that he had been injured because of his 
devotion to the people increaaed hit popularity. Though 
demagogues made use of it for selfish purposes, this feeling 
was an honest one, and. Adams had nothing to oppose to it. 
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TIo tried vigorously to uphold tlio “American system,” 
and succeeded m passing tlio tariff of 1828 , ho tned to 
maintain the influence of the United States on both the 
Amouenn continents , but lie remained as unpopular as his 
Klee I ion rival grew populai In 1828 Adams was easily displaced 
of man by Jackson. Calhoun was re-elected vieo-prosidont 
Demo- 196 Jackson’s inauguration in 1829 closes this period, 
'’inoy as it ends the tune during which a disruption of the Union 
luhon- ^ 10 pou-coablo withdrawal of any Htato was oven pos- 
•aity!'" Tho party which had made State sovereignty its 

bulwnrk in 1708 v\ as now m control of tlio Government 
again, but Jackson’s proclamation 111 his first term, in 
which ho warned South Oaiolma that “disunion by armed 
force is treason,” and that blood must flow if the laws were 
resisted, speaks a very different tone from tlio speculations 
of Jefferson on possible future divisions of the United 
Slaton. And even the sudden attempt of Mouth Carolina 
to oxorciso independent action 200 ), which would have 
been looked upon as almost a right forty years before, 
shows that some interest dependent upon Hi ate sovereignty 
had taken alarm at the ovidoul drift of events, and was 
anxious to lodge a claim to tlio right before it should slip 
from its lingers for over. Nullification was but tlio first 
skirmish between the two hostile forces of slavery and 
democracy. 

Mums 5 , 197 . When tho vast territory of Louisiana was acquired 

in 1808 the new owner found slavery already established 
there by custom recognized by branch ami Spanish law 
(hmgross tacitly ratified existing law by taking no action ; 
slavery continued legal, and spread further through tlio 
territory; and tlio State of Louisiana entered as a slave 
Slalom 1812. The next State to bo carved out of the 
territory was Missouri, admitted in 1821. A Territory, on 
applying for admission as a Stale, brings a constitution 
for inspection by Congress ; and, when it was found that 
the now State of Missouri proposed to recognize and con- 
tinue slavery, a vigorous opposition spread through the 
North und West, and carried most: of tlio donators and 
representatives from those sections with it. In the house 
of representatives these two sections had a greatly superior 
number of members 5 but, as tlio number of Northern and 
Southern Stales bad boon kept about equal, the compact 
Houthern vote, with one or two Northern allies, generally 
retained control of the senate. Admitted by tlio senate 
and rejected by the house, Missouri's application hung 
suspended for several years, until it was successful by tlio 
admission of Maine, a balancing Northern Htato, and by 
The the following arrangement, known as Iho Missouri com- 
MLimul promise of 1820 : — Missouri was to outer as a slavo State ; 
XT slavery was far over prohibited throughout tho rest of the 
Louisiana purchase north of lat. 3G° 30', the main southern 
boundary of Missouri; and, though nothing was said of 
the territory south of the compromise Hue, it was under- 
stood that any Htato formed out of it was to he a slavo 
Htato, if it so wished (§ 2-19), Arkansas entered undor 
this provision in 1830. 

198 , Tho question of slavery was thus sot at rest for tlio 
prosanl* though a few agitators wore roused to more zealous 
opposition to tho essence of slavery itself. In tho noxt 
decade those agitators succeeded only in the conversion of 
a few recruits, hut these recruits were the ones who took 
up the work at the opening of the next period and never 
fteettomd gave it up until slavery was ended It is plain mow, how- 
diver. ever, that Norik and South had already drifted so for apart 
pw». as to form two sections, and that, os tkings stood, their 
drift for the future could only he further apart, in spite 
of tit© feeble tie furnished by the Missouri compromise. 
It became evident, during the next forty years, that the 
wants and desires of these two sections were so divergent 
that it was impossible for on© Government to make satis- 
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factory laws for both Tho moving causo was not removed 
111 1820, one of its effects was got out of tho way foi the 
time, but others weio soon to take its place 

199 The vast flood of human beings which had been The 
pouring westwaid for years had now pretty well occupied ^ttlod 
tho tornloiy east ol tho Mississippi, while, on the west side aiea * 
of that stream, it still showed a disposition to hold to the 
river valleys The settled area had increased fi om 240,000 
square miles in 1790 to 633,000 square miles m 1830, 
with an average of 20 ‘3 persons to the square mile. There 

was still a gieat deal of Indian tcrntoiy m tho Southern 
States of Geoigia, Alabama, and Mississippi, and m 
Florida, for tlio southern Indians were among tho finest 
of their iaco ; they had become semi-civilized, and weie 
formidable antagonists to tho encroaching white race Tho 
States interested had begun preparations for their forcible 
lomoval, in public defianco of tho attempts of the Federal 
Govemmont to protect the Indians (1827) ; but the re- 
moval was not completed until 1835, In the North, Wis- 
consin and Michigan, with tho northern halves of Illinois 
and Indiana, wero still very thinly settled, but everything 
indicated early increase of population. Tho first lake The 
steamboat, tho “ Walk-m-thc-Water,” had appeared at Be- sltum- 
troit in 1818, and the opening of tho Erie Canal added to 1,oat 
tho number of such vessels. Lake E 110 had so von 111 1826 ; 
and m 1830, vvhilo tho only important lake town, Detroit, 
was hardly yet more than a frontier fort, a daily hue of 
steamers was running to it from Buffalo, carrying tho in- 
creasing stream of emigrants to the Western territory 

200 Tho land system of the United Stales lmd much Tho 
to do with tho early development of the West. From tho 

first settlement, the universally recognized rule had boon syst<?in * 
that of nbholuto individual property m land, with its 
corollary of unrestricted competitive or “rack” rents; 
and this rule was accepted fully in tlio national land system, 
whoso basis was reported by Jefferson, as chairman of a 
committee of the Confederation Congress (1785). The 
public lands wero to bo divided into hundreds of ton miles 
square, oach containing one hundred mile-square plots. 

Tlio hundred was called a “ township,” and was afterward 
reduced to six miles square, of thirty-six milo-squaro plots 
of G 10 acres each. From timo to time principal meridians 
and oast and west baso linos have been run, and townships 
have boon dotorminod by thoir relations to these lines. 

Tho sections (plots) havo boon subdivided, but tho transfer 
describes oach parcol from tho survey map, as m the case 
of “ tho south-west quarter of section 20, township 30, 
north, range 1 east of the third principal meridian.” Tho 
price fixed in 1790 as a minimum was $2 per acre ; it has 
tended to decrease, and no effort has over been made to 
gain a rovonuo from it. When tho nation acquired its 
Western, territory it secured its title to Iho soil, and always 
mado it a fundamental condition of the admission of a new 
State that it should not tax United States lands. To com- 
pensate tho now States for tho freedom of unsold public 
lands from taxation, one township in each thirty-six was 
reserved to them for educational purposes j and the excel- 
lent public school systems of the Western States have been 
founded on this provision. The cost of obtaining a quarter 
section (160 acres), under the still later homestead system 
of granting lands to actual settlers, has come to be only 
about $26 ; the interest on this, at 6 per cent., represents 
an annual rent of one cent per acre, — 'making this, says 
F. A.. Walker, as nearly as possible the “ no-rent land” of 
the economists. 

201 . The bulk of the early westward migration was of Imnflgm 
home production ; the great immigration from Europo did ticra. 
not begin until about 1847 {§■ 236). The West as well as 
the East thus had its institutions fixed before being called 
upon to absorb an enormous foreign element. 
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VIII. INDUSTRIAL DEVELOPMENT AND SECTIONAL 
DIVERGENCE 1829-50 

New 202 The eight years after 1829 have been called “ the 
political ieign of Andrew Jackson”; Ins popularity, his long struggle 
methods. f or the presidency, and his feeling of his official ownership 
of the subordinate offices gave to his admimstiation at least 
an appearance of C<Bsarism But it was a strictly constitu 
tional Ceesansm ; the restraints of written law were never 
violated, though the methods adopted within the law were 
new to national politics Since about 1800 State politics 
m New York and Pennsylvania had been noted for the 
systematic use of the offices and for the meiciless manner 
m which the office-holder was compelled to work for the 
party which kept him m place The presence of New 
York and Pennsylvania politicians m Jackson’s cabinet 
taught him to use the same system Removals, except for 
cause, had been almost unknown before; but under Jackson 
men were lemoved almost exclusively for thepuipose of in- 
stalling some more serviceable party tool, and a clean sweep 
was made m the civil service. Other parties adopted the 
system, and it has remained the rule at a change of admin- 
istration nntil comparatively recent yeais (§ 323) 

The 203 The system brought with it a senn-military re- 
new organization of parties. Hitherto nominations for the 
or f ani ' f more important offices had been made mamly by legislative 
parties, caucuses, candidates for president and vice-president weie 
nominated by caucuses of Congressmen, and candidates 
for the higher State offices by caucuses of the State legis- 
latures. Late 111 the preceding period " conventions ” of 
delegates from the members of the party in the State 
occur m New York and Pennsylvania , and in 1831-32 
this became the rule for presidential nominations. It 
rapidly developed into systematic State, county, and city 
“ conventions ”, and the result was the appeaiance of that 
complete political machinery, the American political party, 
with its local organizations, and its delogatcs to county, 
State, and national conventions. The Democratic machi- 
nery was the first to appear, in Jackson’s second term 
(1833-37) Its workers were paid m offices, or hopes of 
office, so that it was said to be built on tho “ cohesive power 
of public plunder”, but its success was immediate and 
brilliant. The opposing paity, the Whig party, had no 
chance of victory 111 1836 ; and its complete overthrow 
drove its leaders into the organization of a similar machin- 
ery of then own, which scored its first success in 1840. 
Since that time these strange bodies, unknown to the law, 
have goveined the country by turns ; and their enormous 
growth has steadily mado the organization of a third piece 
of such machinery more difficult or hopeless. 

Bank 204 . The Bank of the United States had hardly boon 
of the heard of in politics until the new Democratic organization 
States' 1 came into hostile contact with it. A semi-official demand 
a es ‘ upon it for a political appointment was mot by a rofusal ; 
and the party managers called Jackson’s attention to an 
institution which I 10 could not but disliko tho more ho 
considered it. His first message spoke of it in unfriendly 
terms, and every succeeding mossago brought a more open 
Tke attack The old party of Adams and Clay had by this 
time taken tho name of Whigs, probably from tho notion 
P J ‘ that they were struggling against “ tho reign of Andrew 
J acksoD,” and they adopted the cause of tho bank with 
eagerness. The bank charter did not oxpiro until 1836, 
but in 1832 Clay brought up a bill for a new charter. It 
was passed and vetoed (§ 113) ; and tho Whigs went into 
the presidential election of that yoar on the veto. They 
were beaten; Jackson was re-olected; and the bank party 
could never again get a majority in the house of repre- 
sentatives for the charter. The insistence of the president 
on the .point that the charter was a “ monopoly ” bore 
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weight with the people. But tho president could not 
obtain a majority m tho senate He determined to take 
a step which would give him an initiative, and which Ins 
opponents could not induce both houses to unito in over- 
riding or punishing. Taking advantage of tlio pi ovision Removal 
that the secietary of the treasury might ordci tho public tho 
funds to be deposited elsewhere than m tlio bank or its a °P oalts 
branches (§ 181), he directed the secretary to deposit all tlio 
public funds elsewhere. Thus deprived of its groat soiueo 
ot dividends, tlie bank foil into difficulties, bocamo a State 
bank aftei 1836, and then went into bankruptcy. 

205 . All the political conllicts of Jackson’s terms of 
office were close and bitter. Looso in his ideas before 

1829, Jackson shows a steady tendency to adopt tlio 
strictest construction of tho powers of tho Federal Govern- 
ment, except m such official peiquisitcs as tlio offices llo 

gievv into strong opposition to all traces of tho “ American Opposi- 
system,” and vetoed bills for internal iuipiovomcnts unspar J»‘ou to 
mgly ; and his feeling of dislike to all iorms of protection «^ mcri . 
is as evident, though he took more care not to make it too mv KyH . 
public Theie are many reasons for believing that lus drift turn.” 
was the work of a strong school of leaders — Van Huron, 

Benton (p. 788), Livingston, Taney (p. 790), Woodbury 
(p 790), Cass, Marcy (p. 789), and others — who developed 
the policy of the party, and controlled it until tho great 
changes of parties about 1800 took their power from them. 

At all events, some persistent iuiluonco made tho Demo- 
cratic party of 1830-50 tho most consistent and successful 
party which had thus far appeared in the United states. 

206 Calhoun and Jackson wore of tho same stock — Calhoun 
Scottisli-Irish, — much alike in appearance and charaolcris- tui<l 
tics, the former representing the trainod and educated logic JfaricsoH. 
of the race, tho latter its instincts and passions. Jackson 
was led to break off his friendly relations with Calhoun in 

1830, and ho had been led to do so more easily because of 
tho appearance of the doctune of nullification, which was 
generally attubuted, coiroetly enough, to tho authorship 
of Calhoun. Asserting, as the Republican party of 1798 
had dono, the sovereign powers of each State, Calhoun 
held that, as a means of avoiding secession and violent 
struggle upon every occasion of tho passage of an Act of 
Congress which should seem unconstitutional to any White, 

tho State might proporly suspond or “ nullify ” tlio opera- Nullill- 
tion of the law within its jurisdiction, in order to protect 
its citizens against oppression. Webster, of Massachusetts, 
and Ilaync, of South Carolina, debated tho question in 
tho senate m 1830, and tho supporters of uaeli claimed a 
virtual victory for tlioir loader. Tho passage of the Tariff 
Act of 1832, which organized and systematized tho pro- 
tective system, forced the Calhoun party into action. A 
State convention in South Carolina declared tho Tariff Act 
null and net law or binding on tho poopla of the Htala, 
and made ready to onforco tho declaration. 

207 . But tho tiino was past when tho power of a single 
! Stale could withdraw it from tho Union. Thu president 
issued a proclamation, warning the people of South C Jarolina 
against any attempt to carry out the ordinance of nullifi- 
cation ; ho ordered a naval force to take possession of 
Charleston harbour to callout tho duties under tho Act ; 
ho called upon Congress for additional executive powers, 
and Congress passed what nullifiers ealled tho “ bloody 
bill,” putting the land and naval forces at tlio disposal of 
tho president for tho collection of duties against “unlaw- 
ful combinations;” and ho is said to have announced, 
privately and. profanely, his intention of making Calhoun 
the first victim of any open conflict. Affairs looked «o 
threatening that an unofficial meeting of “ leading nulli- 
fies” agreed to suspend the operation of the ordinance 
until Congress should adjourn ; whence it derived the right 
to suspend has never been stated. 
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208 The president liad already asked Congress to 
reduce the duties ; and many Democratic membeis of Con- 
gress, who had yielded to the popular clamour for Pro- 
tection, were very glad to use “ the crisis” as an excuse for 
Tnufr of now voting against it, A compromise Tariff Act, scaling 
1833 down all duties ovei 20 pel cent by one-tenth of the 
surplus each year, so as to bring duties to a uniform rate 
of 20 per cent in 1843, was introduced by Clay and be- 
oamo law. Calhoun and his followers claimed this as all 
that the nullification ordinance had aimed at, and the 
ordinance was formally repealed But nullification had 
received its death-blow ; even those Southern leaders who 
maintained the right of secession refused to recognize the 
right of a State to remain in the Union while nullifying 
its laws; and, when protection was leintroduced by the 
tariff of 1 842, nullification was hardly thought of. 

Tho loco- 209 All the internal conditions of tlio United States 
omino ™ cl ’° coni l )lotol y a l fccrc d by tlio introduction of railways. 
0 ’k no ‘ For twenty years past the Americans had been pushing m 
every direction which offered a hope of the means of recon- 
ciling vast territory with onormous population. Stephen- 
son’s invention of the locomotive came just in time, and 
Jackson's two terms of office marked the outburst of modern 
American life. English ongmos were hi ought over m 1 829, 
and served as models for a year or two ; and then the 
lighter forms of locomotives, better suited to American 
conditions, wore introduced. The miles of lailroad were 
23 in 1830, 1098 in 1835, nearly 2000 in 1840, and there- 
after they about doubled every fivo years until 1860 
Ilnilwny,H 210 . A railway map of 1840 shows a fragmentary 
of 18 do, system, designed mainly to fill the gaps loft by the means 
of eoinmmuoution in use in 1830 O 110 or two short lines 

run back into tlio country from. Savannah and Charleston ; 
another runs north along tho coast from 'Wilmington to 
Baltimore; sovoral linos connoct Now York with Washing- 
ton and other points ; and short linos olsewhere mark the 
openings which nooclod to bo fillod at once — a number 
in New England and tho middlo States, threo m Ohio and 
Michigan, and three in Louisiana. Year after year now 
inventions came in to incroaso and aid this development. 
Antfirtv Tho anthracite coal of tho middlo States had boon known 
dto, ffinco 1790 (§ 19), but no moans had boen dovised to put 
tho rofractory agent to work. It was now successfully 
Iron. applied to railroads (1 836), and to tho manufacture of iron 
(1837), Hitherto wood had boon tho best fuel for iron- 
making ; now tho Statos which rolled on wood were driven 
out of competition, and production was restricted to the 
Statos in which naturo had placod coal alongside of iron. 
Ocean Steam navigation across tho Atlantic was established m 
niivigtt. 1 838, Tlio tolograph carao noxt, Morse’s line being erected 
in 1844. Tho spread of tho railway system brought with 
ido- afi a natural dovolopmonl, tho rise of the American 
graph, system of express companies, whose first phases of indi- 
vidual enterprise appeared in 1839 No similar period in 
American history is so extraordinary for material devol- 
opmont as the decade 1830-40. At its boginning tbo 
country was an overgrown type of colonial life ; at its end 
American life had been shifted to entirely now lines, which 
it has since followed. Modern American history had burst 
in with the explosiveness of an Arctic summer 
Western 311 . If tho steamboat had aided Western development, 
*ettk* tho railway made it a freshet. Cities and States grew as 
moat, j|> the oxygon of their surroundings had been suddenly 
increased. The steamboat influenced the railway, and the 
railway gave the steamboat new powers. Vacant places 
in the Statos east of the Mississippi were filling up ; the 
long lines of emigrant waggons gave way to the new and 
better methods of transport; and new grades of land 
were made accessible. Chicago was but a frontier fort 
in 1832 ; within a half-dozen years it was a flourishing 


town, with eight steamers connecting it with Buffalo, and 
dawning ideas of its future development of lailway con- 
nexions The maps change from decade to decade, as map- 
makers hasten to mseit new cities which have sprung up 
Two new States, Arkansas and Michigan, were admitted Admis- 
(1836 and 1837) The population of Ohio leaps from S10n of 
900,000 to 1,500,000, that of Michigan from 30,000 to Al] P nsas 

212.000, and that of the country from 13,000,000 to Miehwaa 

17.000. 000, between 1830 and 1840. 

212 With the change of mateual surroundings and pos- Social 
sibilities came a steady amelioration of social conditions 0011 dl - 
and a development of social ideals Such features of the tlons 
past as imprisonment for debt and tbe cruel indifference 
of old methods of dealing with crime began to disappear, 
the time was past when a State could use an abandoned 
copper-mme as its State puson. The domestic use of gas 
and anthracite coal, the introduction of expensive aque- 
ducts for pure water, and the changing life of the people 
forced changes m the interior and extend of American 
dwellings. Wood was still the common building material, 
imitations of Greek architecture still retained their vogue , 
but tbe interiors weie models of comfort in comparison 
with the houses even of 1810 In the “new” regions 
this was not yet the case, and here social restiamts were 
still so few that society seemed to be reduced almost to its 
pumitive elements Western steamers reeked with gamb- 
ling, swindling, duelling, and every variety of vice. Public 
law was almost suspended m some regions ; and organized 
associations of counterfeiters and horse-thieves terrorized 
whole sections of countiy. But this state of affairs was 
altogether temporary, as well as limited m its area , the 
older and more densely settled States had been well prepared 
for tho change and had never lost command of the social 
forces, and the process of settling down went on, even in 
the newer States, with far more rapidity than could reason- 
ably have been expected Those who took part in the 
movements of population in 1830-40 had been trained 
under tbe rigid forms of the previous American life ; and 
those soon re-asserted themselves The rebound was over 
before 1847, and the Western States were then as well pre- 
pared to receive and digest the great immigration which 
followed as the older States would have been m 1830 

213. A distinct American literature dates from this Liter a- 
penod. Most of the publications in the United States ture * 
wore still cheap reprints of foreign works ; but native pro- 
ductions no longer followed foreign models with servility 
Between 1830 and 1840 Whittier, Longfellow, Holmes, 

Poe, Hawthorne, Emerson, Bancroft, and Prescott joined 
the advance-guard of Ameucan writers — Bryant, Dana, 

Halleck, Drako, Irving, and Cooper ; and even those 
writers who had already made their place in literature 
showed the influonce of new conditions by their growing 
tendency to look less to foreign models and methods than 
before 1830. Popular education was improved. Tbe new 
States had from the first endeavoured to secure the best 
possiblo system of common schools The attempt came 
naturally from the political instincts of the class from 
which the migration came , but tbe system which resulted 
was to be of incalculable service during tbe years to come 
Their absolute democracy and their universal use of the Common 
English language have made the common schools most school 
successful machines for converting the raw material of s y stem 
immigration into American citizens. This supreme benefit 
is the basis of the system and the reason for its existence 
and development, but its incidental benefit of educating 
the people has been beyond calculation. It was an odd News- 
symptom of the general change that American newspapers p&peis. 
took a new form during these ten years. The old “ blanket- 
sheet ” newspaper, cumbrous to handle and slow m all its 
ways, met its first rival in the type of newspaper which 
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appeared first in New York city, m the Sun, the Herald , I 
and the Tribune (1S33, 1835, and 1811) Swift and 
energetic m gathering news, and feailess, sometimes reck- 
less, m stating it, they hi ought into American life, with 
very much that is evil, a gieat preponderance of good 
214 The chaos into winch a part of Ameucan society 
sales had been thrown had a maiked effect on the financial 
institutions of the countiy, which went to pieces befoie it 
for a time. It had not been meant to make the public 
lands of the United States a source of revenue so much 
as a source of development The sales had touched then 
high-water mark during the speculative year 1819, when 
receipts from them had amounted to $3,274,000 , m othoi 
years they seldom went above $2,000,000 When the rail- 
road set the stream of migration moving faster than ever, 
and cities began to grow like muskiooms, it was natural 
Specula- speculation m land should feel the effects Sales 
ilon rose to $3,200,000 m 1831, to $4,000,000 in 1833, 
to $5,000,000 m 1834, to $15,000,000 in 1835, and to 
$25,000,000 m 1836 In 1835 the president announced 
to Congress that the public debt was extinguished, and 
that some way of dealing with the surplus should be found. 
Calhoun’s proposal, that after the year 1836 all rovonuo 
above $5,000,000 should be divided among the States as 
a loan, was adopted, though only one such loan was made 
The States had already taken a hand m the geneial 
speculation by beginning woilcs of public improvement 
Foreign, particularly English, capital was ahundaut , and 
States which had been accustomed to think a dozen times 
over a tax of a hundred thousand dollars now began to 
negotiate loans of millions of dollars and to appropriate 
the proceeds to the digging of canals and the construction 
of railroads. Their enterprises were badly conceived and 
badly managed, and only added to the confusion when the 
crash came. If the Federal Government and the States 
felt that they were noli, the imaginations of individuals 
ran not Every one wanted to buy, prices rose, and every 
one was growing rich on paper The assessed value of real 
estate m New York city in 1832 was $104,000,000, in 
1836 it had grown to $253,000,000. In Mobile the 
assessed value rose from $1,000,000 to $27,000,000. 
Fictitious values were the rule everywhere 
215. When Jackson (1833) ordered the Government 
revenues to be deposited elsewheie than in tho JBank of 
the United States (§ 204), there was no Government agent 
to receive thorn. The secretary of the treasury selected 
banks at various points m which the revenue should bo 
deposited by the collecting officers ; but these banks wore 
organized under charters from their States, as wero all 
banks except that of the United Statos The theory of 
the dominant party denied the constitutional power of 
Congress to charter a bank, and the States had not yet 
learned how to deal with such institutions. Then* grants 
of bank charters had been based on ignorance, intrigue, 
favouritism, or corruption, and the banks wore utterly 
Corpora- unregulated Tho democratic feeling was that the privilege 
tions. 0 f forming banking corporations should be open to all 
citizens, and it soon became so. Moreovor it was not until 
after the crash that New York bogan the system of com- 
pelling such deposits as would really secure circulation, 
which was long afterward further developed into the pro- 
sent national bank system. In most of the Statos banks 
could be freely organized with or without tangible capital, 
and thoir notes could be sent to the West for the purchase 
of Government lands, which needed to be held but a month 
or two to gain a handsome profit “ Wild-cat banks " 
sprang up all over the country ; and the “pet banks,” as 
those chosen for the deposit of Government revenues were 
called by their rivals, went into speculation as eagerly as 
the banks which hardly pretended to have capital. 
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216. The Democratic thorny denied the power of Cun- Tho 
giess to make anything blit gold 01 silver legal loudoi 
Theie have been “ papoi-mouoy lioiesics ” m tho party , mui ,u 
but theie weie none such among the now school ol Demo- 
cratic leaders -which came 111 in 1829, they weie “ liard- 
money men ” In 1836 Jackson’s suciotary of the treasury 
oideied land agents to tako nothing in payment for lands 
except gold or silvei In tho following spring tho lull 
effects of tho order became evident , they fell on tlm 
admmistiation of Yan Huron, Jackson’s successoi. Van 
Buren had been Jackson’s secretary of state, tho repre- 
sentative man of the new Demociatic school, and, m tho 
opinion of the opposition, tho evil genius of tho Jackson 
administration , and it seemed to tho Wings poetic justice 

that lie should bear the weight of liis predecessor's errors. 

The “spocio circular” turned the tide of paper back to the 
East, and, when it was presented for payment most of the 
banks suspended specie payment with hardly a struggle 
There was no longer a thought of buying ; every one 
wanted to sell; and prices inn down with a rapidity even 
more startling Ilian that with which they had risen. 

Failures, to an extent and 011 a scale uupieeodeuted in the „f 
United States, mado up tho “panic of 1837 ” Many of 18d7 . 
tho States had left then bonds in tho hands of thoir agents, 
and, on tho failure of tho latter, found that tho bonds laid 
boon hypothecated or disposed of, so that tho Hiatus got 
no return fioin them except a debt which was to them 
enormous Saddled suddenly with such a burden, and llcpuiim- 
unable oven to pay interest, many of tho States “re bun. 
pudiated” tlieir obligations, and repudiation was made 
successful by tho fact that a State cannot be sued except 
by its own consent (§ 65). Even tho Federal Government 
felt the strain, for its revenues wero locked up in suspended 
banks. A littlo more than a year after Congress had 
authorized tlio distribution of its surplus revenues among 
tho Statos Van Huron was forced to call it into special 
session to provide some relief for the Government itself. 

217. Van Buren hold manfully to the strictest con- 
struction of the powois of the Federal <lo\ eminent. Ho 
insisted that tlio panic would best right itself without 
Government interference, and, after a four years’ struggle, 

lio succeeded in making the “ sub-treasury scheme ” law Mult. 
(1840). It cut off all connexion of tho Government with tmtsmy 
banks, putting collecting and disbursing officers under m 
bonds to hold money safely and to transfer it under orders 
from the treasury, and restarting payments to or by the 
United States to gold and silver. Its passage had been 
preceded by another commercial crisis (1839), more 
limited in its field, but more discouraging to tho people. 

It is truo that Jackson, m dealing with the finances, had 
“ simply smashed things,” leaving his successor to repair 
damages ; but it is far from corloin that this was not the 
best way available at tho time. The wisest scheme of 
financial reform would have had small chance of success 
with tho land-jobbers in Congress ; and Van Huron’s firm- 
ness found the way out of tho chaos. 

218 Van Huron’s firmness was unpopular ; and tlm Mlcetiou 
Whig party now adopted methods which were popular, if of 1840. 
somewhat demagogical. It nominated Harrison in 1840 ; 
it contrasted his homely frontier virtues with Van Huron’s 
“ostentatious indifference to tho misfortunes of the 
I people” and with tho supposed luxury of his life in tlm 
White House ; and, after tho first of tho modern “ cam- 
paigns” of mass mootings and processions, Harrison was 
oloctccL Ho died soon after his inauguration (1841), and 
tho vice-president, Tyler, became president. Tyler was of 
the oxtromo G’alhoun school, which had shown some diapoai 
tion to gran, to Van Huron a support which it had 1 Mused 
to Jackson ; and tho Whigs had nominated Tyler to retain 
his faction with them. Now he waa the nominal leader of 
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tho party, while lus politics were opposite to then a, ancl 
the real leader ot the paiiy, Clay, was ready to force a 
quarnd upon lum The quarrel took place, the "Whig 
mnjmityin Congress was not large enough to pass any 
measures over Tyler’s veto , and the lust two yeais ot his 
administration weio passed m barren conflict with his 
jmily. The “sub-treasury” law was repealed (1811); 
Tiu ill’ ot the taulf of 1812 lnliodueud a modiiied piotectiou, and 
1812. there the Wings weio forced to stop. Their dissensions 
made Doinoeratie success compaiatively easy, and Tyler 
had the suppmt of a Democratic house behind him cluiiug 
the last two years of lus teiui. 

my. ThoHueeess of the Democratic machinery, and the 
rellox of its temporary cheek in 1810, with the influences 
brought to hear on it by the returning Calhoun taction, 
were, such as to take the eoutiol ef the party out of the 
hands of the leadens who had formed it. They had had 
high regard for political pimeiple, oven though they weio 
willing to use doubtful methods for its propagation , these 
methods had now brought out new men, who looked 
mainly to success, and to close connexion with the con- 
trolling political element oi the South as the easiest 
means of ail tuning success. When the. Democratic con- 
vention of 184 l mot it was expected to renominate Van 
Huron. A majority of the delegates had been sent there 
lor that purpose, hut many of them would have been glad 
to bo prevented from doing so They allowed a resolution 
to he passed making a two thirds vote neeessmy for 
nomination ; Van Duron was unable to command so many 
votes; and, when his name was withdrawn, I’ollc was 
nominated, i'lm Whigs nominated Clay. 

Almh* a so. The beginning of the abolitionist movement in the 
tumhi United States, tl io establishment ol the Liberatur (1831) 
uu'ar um * American Anti Slavery {Society (1833), and the 
1 ’ subsequent divisions in it, are given elsewhere (see fiwy, 
/MV., vol. x. pp. 80, 87). Up to that time “abolition” 
had meant yntdml abolition; it was a wish rather than a 
purpose. Damson called for immediate abolition. The 
basis of the American system was in the reserved rights 
of the States, and slavery rusted on their will, which was 
not likely to bo changed. But the cry was kept up. The 
mission of the abolitionists was to force the pooplo to think 
of the question ; and, in spito of riots, assaults, and per- 
secution ef every kind, they fullillod it manfully. It was 
inevitable that, as the Northern people were brought un- 
willingly to think of the question, they should look with 
new eyes on many of its phases; while in the South many who 
might dislike slavery wore disposed to resist tho interferences 
with Htate rights which tho new proposal involved. In 
truth, slavery was more and moro out of harmony with the 
now economic conditions which wore rapidly taking com- 
plete control of the North and West, but had hardly been 
felt in the Mouth, Thus tho two sections, North and South, 
wore more and moro disposed to take opposite views of 
everything in which slavery was involved, and it had a 
faculty of involving itself in almost everything. Tho 
status of slavery in the Territories had boon settled in 
1820 (§ 197); that of slavery in the States had boon settled 
by the constitution; but even in minor questions the intru- 
sive element had to be reckoned with. The abolitionists 
sent their documents through the mails, and tho South 
wished the Federal Government to interfere and stop the 
practice. The abolitionists persisted in petitioning Con- 
gress for the passage of various measures which Congress 
regarded as utterly unconstitutional ; and the disposition 
of Congress to deny or regulate the right of petition in 
such matters excited the indignation of Northern men who 
bad no sympathy with abolition. But the first occasion 
on which the views of the two sections came into flat con- 
twit was on the question of the annexation of Texas. 
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221 The United States had had a vague claim to Texas Texas 
until 1819, when tho claim was suuendeied to Spam m 
pail compensation for Flonda On the revolt of Mexico, 

Texas became a part of that republic It was colonized 
by Amencans, mainly Southerners and slave-lioldeis, and 
seceded from Mexico in. 1835, defeating the Mexican 
armies and establishing its independence Southern poli- 
ticians debited its annexation to tho United States for 
many reasons Its people were kindred to them ; its soil 
would widen the aiea of slavery , and its tcrnloiy, it was 
hoped, could be divided into scvotal States, to romfoico 
tho Southern column lu the senate. People m the North 
weio cithei indifferent or hostile to the pioposal; Van 
Burcn hud declined against it, and his action was tho 
secret reason for lus del cat in tho Democratic convention 
On tho other hand, tlieie were indications that tho joint Oregon, 
occupation of tho Oregon country ($ 192) could not last 
much longer Ameiicau liumigiation into it had begun, 
while tho Hudson’s Bay Company, the English tenant of 
tho soil, was tho natural enemy of immigration. To cairy 
tho sentiment of both sections, tho two points were 
coupled , and tho Democratic convention declared for tho 
roaunoxatiem of Texas and the inoccupation of Oregon 

222. One of tho cardinal methods of tho political 
abolitionists was to nominate candidates of their own 
against a doubtful friend, even though this secured tho 
election of an open enemy. Olay’s efforts to guard his Liberty 
condemnation ot tho Texas annexation project were just i>uxty. 
enough to push the Libel ty party, the political aboli- 
tionists, into voting for candidates ot their own m New 
York ; on a dose vote their loss was enough to throw tho 
electoral votes of that State to Polk, and its votes decided 

the lesulL Polk was elected (November 1844) ; and Texas Election 
was annexed to tho United Slates in the following spring. oi 1844 - 
At tho next mooting of Congiess (1845) Texas was Athms- 
admittod as a State. »> 011 oi 

223. West of Texas the northern prolongation of l0Xas ' 
Mexico ran right athwart tho westward movement of 
American population ; and, though tho movement had 

not yot reached tho barrier, tho Polk administration desired 
furthor acquisitions from Mexico. Tlio western boundary 
of Texas was undefined ; a strip of territory claimed by 
Texas was settled exclusively by Mexicans ; but the Polk 
administration directed Taylor, tho American commander 
m Texas, to cross tho Nuocos river and seize the disputed 
territory. Collisions with Mexican troops followed ; they 
were boaton in tho battles of Palo Alto and Itosaca de la 
Palma, and were chased across the Eio Grande, Taylor 
followed, took the city of Monterey, and established him- 
self far within northern Mexico. 

224. On the news of the first bloodshed Congress War with 
declared war against Mexico, over the opposition of the Mexico. 
Whigs. A land and naval force took possession of Cali- 
fornia, and a land expedition occupiod New Mexico, so Conquest 
that the authority of Mexico over all the soil north of ot Pacific 
her present boundaries was abruptly terminated (1846). coast ' 

At the opening of 1847 Taylor fought the last battlo in 
uorlhorn Mexico (Buena Vista), defeating the Mexicans, Buena 
and Scott, with a new army, landed at Vera Cruz for a Vista, 
march upon the city of Mexico. Scott’s march was marked Scott’s 
by one successful battle after another, usually against campaign, 
heavy odds ; and in September he took the capital city 

and held it until peace was made (1848) by the treaty of Peace. 
Guadalupe Hidalgo. Among the terms of peace was the 
cession of the present State of California and the Terri- 
tories of Utah, Arizona, and New Mexico, the considera- 
tion being a payment of $15,000,000 by the United 
States and the assumption of some $3,000,000 of debts due 
by Mexico to American citizens. With a subsequent 
rectification of frontier (1853), this cession added some 
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500,000 square miles to the area of the United States ; 
Texas itself made up some 375,000 square miles moie 
The settlement of the north-west boundary between Oiegon 
and Bntish Columbia (§ 221), giving its own shaie to each 
country (1846), with the Texas and Mexican cessions, gave 
the United States the complete teintonal form retained 
until the annexation of Alaska m 1867 
Slavery 225 In the new territory slaveiy had been forbidden 
in the under Mexican law , and its annexation brought up the 

newteiu- question of its status under Amencan law. He who re- 
toiy ' members the hrstoncal fact that slavery had never been 
more than a custom, ultimately lecognized and piotectcd 
by State law, will not have much difficulty m deciding 
about the propriety of forcing such a custom by law upon 
any part of a terntory But, if slavery was to be ex- 
cluded from the new teiritoiy, the States which should 
ultimately be formed out of it would enter as free States, 
inclined to take an anti-slavery view of doubtful questions, 
and the influence of the South m the senate would be 
decreased For the first time the South appears as a dis- 
tinct impernim m impel 10 m the territorial difficulties 
which began m 1848. 

“Squatter 226 The first appearance of these difficulties brought 
sove- out in the Democratic party a solution which was so closely 
reignty ” in p ne with the piejudices of the party, and apparently so 
likely to meet all the wishes of the South, that it bade fair 
to carry the party tlnough the crisis without the loss of 
its Southern vote This was “squatter sovereignty,” the 
notion that it would be best for Congress to leave the 
people of each temtoiy to settle the question of the exist- 
ence of slavery for themselves The broader and demo- 
cratic ground for the party would have been that which it 
Wilmot at first seemed likely to take — the “ Wilmot proviso,” a 
proviso condition pioposed to be added to the Act authorizing 
acquisitions of teintory, providing that slaveiy should bo 
forbiddon 111 all territory to be acquired under the Act. 
In the end apparent expediency earned the dominant 
party off to “squatter sovereignty,” and llio Democratic 
adherents of the Wilmot proviso, with the Liborty parly 
and the anti-slavery Whigs, united in 1848 unclov the 
Fiea Soil name of the Free Soil party. The Wings had no solution 
party. o g 0r . their entire programme, from this timo to tlioir 
downfall as a party, consisted in a persistent effort to 
evade or ignore all difficulties connected with slavoiy. 

227 . Taylor, after the battle of Buena Vista, resigned 
and came homo, considering lmnsolf ill-used by tho ad- 
ministration. Ho refused to commit himself to any party ; 
Election and the Whigs wore forced to accept him as their candidate 
of 1848 . hi 1848. The Democrats nominated Cass ; and tho Free 
Soil party, or “ Frce-Soilers,” nominated Van Buron. By 
the voto of the last-named party tho Democratic candidate 
ost Hew York and tho election, and Taylor was elected 
president Taking office in 1849, ho had on his shoulders 
the whole burden of tho territorial difficulties, aggravated 
by the discovory of gold in California and the suddon rise 
of population there Congress was so split into factions 
that it could for a long timo agree upon nothing ; thiovos 
and outlaws wore too strong for tho semi-military govern- 
ment of California ; and the people of that Territory, with 
tho approval of the president, proceeded to form a con- 
stitution and apply for admission as a Stato. They had 
so framed their constitution as to forbid slavery; and this 
was really the application of tho Wilmot proviso to tho 
richest part of the new territory, and tho South felt that 
it had been robbed of tho cream of what it alone had 
fought cheerfully to obtain. 

Achms- 228 The admission of California was not secured until 
5“J of September 1850, just after Taylor’s sudden death, and 
forma. ^en on ^' hy the addition of a bonus to Texas, the division 
of the rest of the Mexican cession into the Territories of 
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Utah and New Mexico without mention of slaveiy, and tho 
passage of a Fugitive Slave Law The slave tiaclo, but not 
slavery, was forbidden in the Distuct of Columbia The 
whole was generally known as the compionuso of 1850 Oompro- 
Two of its featuies need notice As has been said, slavery ini *' 1)1 
was not mentioned m tho Act ; and tho status of slavery 1800 
m the Terntones was thus loft uncertain Congress can 
veto any legislation of a Torntorial legislature, but, in 
fact, the two houses of Congress were liaully ever able to 
unite on anything after 1850, and both these Tcmtoues 
did establish slavery before I860, without a Congressional 
veto The advantage here was with tho South The 
other point, tho Fugitive Slave Law, was a special demand Fugitive 
of the South. The constitution contained clauses directing ^ l!lV0 
that fugitive criminals and slaves should bo delivered up, ljavr ' 
on requisition, by the State to which they had fled ($ 124). 

In the case of criminals tlio delivery was directed to be 
made by the executive of the Stato to which they had lied , 
m the case of slaves no dolivciing authority was specified, 
and an Act of Congress in 1793 had imposed the duty on 
Federal judges or on local State magistrates. Some of tho 
States had passed “personal liberty laws,” forbidding or lVrsonnl 
limiting the action of their magistrates 111 such cases ; and HL»*vly 
the Act of 1850 transferred the decision of such cases to aws< 
United States commissioners, with the assistance of United 
States marshals. It imposed penalties 011 rescues, and 
denied a jury trial. All tlio ill-effects of tho law' wore not 
felt until a year or two of its operation had passed ($ 211 ) 

229 The question of slavery had taken up so much 
timo iu Congress that its other legislation was compara- 
tively limited. Tho rates of postage were reduced to five 
and ten cents for distances less and greater than 300 miles 
(1845), and tho naval school at Annapolis was established 
the same year The military school at West Point hail 
been established in 1794. When tlio Democratic party 
had obtained complete control of tho government, it re- 
established the “sub-treasury,” or independent treasury 
(1846), which is still tho basis of tho treasury system. In Twill' of 
tho same year, after an oxliaustivo report by Itobort J. 18J| ’ 
"Walkor, Polk’s secrotary of tho treasury, tho tariff of 1846 

was passed ; it leduccd duties, and cut out all forms of 
protection. With tho exception of a slight additional re- 
duction of duties in 1857, this remained m force until 1861. 

230 Five States wore admitted during tho last ten Afinas- 
years of tins period, — Florida (1845), Texas (1845), lowa«|' m "f 

! (1846), Wisconsin (18J8), and California (1850). The 
early ontranco of Iowa, Wisconsin, and Florida had boon ana'wu* 
duo largely to Indian wars,-— tho Black Hawk war in Iowa cousin, 
and Wisconsin (1832), and the Seminole war in Florida 
(1835-37), afior each of which the defeated Indians worn 
compelled to cedo lands as the price of peace. The ex 
tinction of Indian titles in northern Michigan brought 
about tlio discovery of tho great copper fields of that 
region, whoso existence lmd been suspected long before it 
could bo proved. Elsewhere settlement followed the lines 
already marked out, except in the new possessions on tho 
Pacific coast, whoso full possibilities were not yet known, 
Tlailroads in the Eastern States were beginning to show tiallwnv* 
something of a connected system ; in the South they had ««4 
hardly changed since 1840; in the West they had only 
been prolonged on thoir original linos. Tho telegraph, 
which was to make man master of even tho longest mul 
most complicated systems, was brought into use in 1844 ; 
but it is not until tho census of 1860 that its effects am 
seen in tho fully connected network of railroads which 
then covers the wholo North and West (§ 273), 

231 , Tho sudden development of wealth in the country I«ww. 
gave an impetus to the spirit of invention, Goodyear’s 
method of vulcanizing rubber (1838) had come into use. 
M'Cormick had made an invention whose results have 
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boon luiully loss than that of tho loconiotivo m then im- 
portance U> tho United States. lie liacl patented a reap- 
ing-machine m 1834, and this, further improved and 
supplemented by other inventions, had biought into play 
tho whole system of ngiieultural machinery whose exist- 
ence was scarcely known olsowlioro until tho London 
“World's Fair ’'of 1851 brought it into notice. It was 
agrioulLiual machinery that made Western farms profitable 
and enabled the railroads to fill the West so lapully (§ 278) 
A successful sewing-macluno eame in 1846 , tho powor- 
lootn and the surgical use of amusthotics m the same year , 
and the rotary press for punting in 1847. 

232 . All tho conditions of life were changing so rapidly 
that it was ntitmal that the minds of men should change 
with them or become unsettled. This was tho oia of now 
sects, of communities, of fantastic proposals of overy kind, 
of transcendentalism in literature, leligion, and politics 
hint the most fantastic or benevolent, but certainly tho 
most successful, of these was the scot of Mormons, or 
Latter-day Habits. They soltlod m tho new Territory of 
Utah in 1847, calling tlieir capital Halt Lako City, and 
spreading thence through the neighbouring Territories. 
There they have become a mouaco to tho American sys- 
tem ; their numbers are so groat that it is against Ameri- 
can instincts to deprive them of self-government and keep 
them under a Congressional despotism ; while thoir poly- 
gamy and submission to thoir hierarchy mako it impossible 
to erect them into a Hfcato which shall have complete con- 
trol of marriage and divorce. 

233 . The material development of tho United Htates 
since 1830 had been extraordinary, hut ovory year made it 
mere evident that the South was not sharing in it. K is 
plain now that the fault was in the labour system of tho 
►South ; her only labourers wore slaves, and a slave who 
was 111 for anything butter than field labour was prirnt 
fane a dangerous man. Tho process of divergence had as 
yot gono only far enough to awaken intelligent men in tho 
►South to the fact of its existence, and to stir thorn to offorts 
as hopeless as they wore earnest, to find somo artificial 
stimulus for Nmithurn industries. In tho noxt ton years 
tho process was to show its oft'oots on tho national Hold. 

IX. TENUJCNt’UiB TO DISUNION : 1860-61. 

234 . Tho abolitionists had novor ceased to din the 
iniquity of slavery into tho ears of the American people. 
Calhoun, Webster, and Clay, with nearly all tho other 
political loaders of 1850, had united in deploring tho 
wickedness of these fanatics, who wore persistently stirring 
up a question which was steadily widening tho distance 
between the suctions. They mistook the symptom for the 
diseases. Hlavory itself had put tho South out of harmony 
with its surroundings, and still moro out of harmony with 
tho inevitable lines of the country’s development. Even 
in 1850, though they hardly yet know it, the two sections 
had drifted so far apart that they wore practically two 
different countries. 

335 . The ease of the South was one of arrested develop- 
ment. The South remained very much as in 1790 ; whilo 
other parts of the country had developed, it had stood still. 
The remnants of colonial feeling, of class influence, which 
advancing democracy had wiped out elsewhere, retained all 
their force here, aggravated by the effects of an essentially 
aristocratic system of employment. The ruling class had 
to maintain a military control over the labouring class, and 
a class influence over the poorer whites. It had even 
secured in the constitution provision for its political power 
in the representation, given to three-fifths of the slaves. 
The twenty additional members of the house of represen- 
tatives were not simply a gain to the South ; they were 
still more a gain to the “ black districts,” where whites 
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weie few, and the slave-holder controlled the district 
Slave-o wneis and slave-holders together, there weie but 
350,000 of them , but they had common interests, the 
intelligence to see them, and the courage to contend for 
them The first step of a rising man was to buy slaves ; 
and this was enough to enroll him in the dominant class 
From it weie drawn the representatives and senatois in 
Congress, the governors, and all the lioldeis of offices over 
which the “slave power,” as it came to bo called, had contiol 
Hot only was tho South moit, its ruling class, its ablest 
and best men, were united 111 defence of tendencies which 
were alien and hostile to those of the rest of the country. 

236 Immigiation into the United States was not ail Tmnugra- 
impoitant factor 111 its development until about 1847 t‘°n. 

Tho immigrants, so late as 1820, numbeiod but 8000 per 
annum, thoir numhei did not touch 100,000 until 1842, 
and then it fell for a yeai or two almost to half that 
number. In 1847 it roso again to 235,000 , 111 1849 to 
300,000, and m 1850 to 428,000 ; all told, more than 
two and a quarter million persons from abroad settled in 
the United Htates between 1847 and 1854. Taking the 
lowost estimates — $80 each for tho actual amount of money 
biought m by immigrants, and $800 each ±cu their in- 
dustrial value to tho country, — tho wealth-increasing in- 
fluence of such a stream of immigration may be calculated. 

Its political effects weie oven greater, and wore all in the 
samo direction. Leaving out tho dregs of the immigra- 
tion, which settled down in tho seaboard cities, its best 
part was a powerful nationalizing force. It had not come 
to any particular Stato, but to the United States ; it had 
noiio of tho traditional prejudices in favour of a State, but 
a strung feeling for the whole country , and tho now feel- 
ings which it brought m must have had their weigh t not 
only on the gross mass of tho peoplo, hut on tho views of 
former loaders. And all tho influences of tins enormous 
immigration weie confined to the North and West, whose 
divergenco from tho Houtli thus received a new impetus 
The immigration avoided slave soil as if by instinct So 
lato as 1880 tho census reports that the Southern States, 
oxcopt Florida, Louisiana, and Toxas, are “ practically with- 
out any foreign element"; but it was only in 1850-60 
that this differentiating circumstance began to show itself 
plainly. And, as the sections began to differ further in 
aims and policy, the North began to gam heavily in ability 
to ensure its success. 

237 . Texas was tho last slave State ever admitted ; and, Tlia sec- 
as it rofused to be divided, tho South had no further ^ ona iu 
incroaso of numbors in tho senate. Until 1850 the ad- ngm ‘ d * 
mission of a Jfroo Stato had been so promptly balanced by 
the admission of a slavo Stato that tho senators of the two 
sections had romamed about equal in number ; in I860 
tho froc States had 36 senators and the slave States only 
30. As tho representation in tho liouso had changed from 
35 free Stato and 30 slavo State members in 1790 to 147 
free Stato and 90 slave State m 1860, and as the electors 
are the sum of the numbers of senators and representatives, 
it is evident that political power had passed away from the 
South in 1850 If at any timo the free States should 
unite they could control the house of representatives and 
the senate, elect tho president and vice-president, dictate 
the appointment of judges and other Federal officers, and 
make the laws what they pleased. If pressed to it, they 
could even control the interpretation of the laws by the 
Supreme Court. No Federal judge could be removed 
except by impeachment (§ 121), but an Act of Congress 
could at any time increase the number of judges to any 
extent, and the appointment of the additional judges 
could reverse the opinion of tho court. All the interests 
of the South depended on the one question whether the 
free States would unite or not. 
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Ten- 238 . In cucumstances so critical a cautious quiescence 
dencies anc j avoidance of public attention was tlie only safe cornse 
onion.* ^ or the “ slave power ,’ 5 but that course had become im- 
possible The numbers interested had become too laige 
to be subject to complete discipline, all could not be held 
in cautious reserve ; and, when an advanced pioposal came 
from any quaiter of the slave-holding lines, the whole army 
was shortly forced up to the advanced position Eveiy 
movement of the mass was necessarily aggressive P and 
aggression meant final collision If collision came, it must 
be on some question of the rights of the States , and on 
such a question the whole South would move as one man 
Everything thus tended to disunion 
Sec- 239 The Protestant churches of the United States had 
tariau reflected m their organization the spuit of the political 
dm ' institutions under which they lived. Acting as purely vol- 
Mon untary associations, they had been organized into govern- 
ments by delegates, much like the “ conventions ” which 
had been evolved m the political parties (§ 203). The 
omnipresent slavery question intruded into these bodies, 
and split them The Baptist Ohurch was thus divided into 
a Northern and a Southern branch m 1845, and the equally 
powerful Methodist Church met the same fate the following 
year Two of the four great Protestant bodies were thus no 
longer national , it was only by the most careful manage- 
ment that the integrity of the Presbytenan Church was 
maintained until 1861, when it also yielded, and only the 
Episcopal and Roman Catholic Churches retained their 
national character. If the process of disruption did not 
extend to other sects, it was because they were already 
mainly Northern or mainly Southern. 

Party 240 The political parties showed the same tendency, 
changes. Each began to shrivel up m one section or the other. The 
notion of “ squatter sovereignty,” attractive at first to the 
Western democracy, and not repudiated by the South, 
enabled the Democratic party to pass the cusis of 1850 
without losing much of its Northern vote, while Southern 
Wings began to drift 111 , making the party continually more 
pro-slavery This could not continue long without begin- 
ning to decrease its Northern vote, but this effect did not 
become plainly visible until after 1852. The efforts of the 
Whig party to ignore tho great question alienated its anti- 
slavery members m the North, while they did not satisfy 
its Southern membeis. Tho Whig losses were not at first 
heavy, but, as the electoral voto of each State is deter- 
mined by the barest plurality of tho popular vote, they 
were enough to defeat the party almost everywhere in 
Election the presidential election of 1852. Tho Whigs nominated 
of 1852. Scott and the Democrats Pierce ; and Pierce carried all 
but four of the thirty-one States, and was elected This 
revelation of hopeless weakness was the downfall of the 
Whig party ; it maintained its organization for four years 
longer, but the life had gone out of it. Tho future was 
with the Free Soil party, though it had polled but few 
votes in 1852. 

Changes 241 . During the administration of Taylor (and Vice- 
mleader President Fillmore, who succoodcd him) Clay, Webster, 

8 lp ‘ Calhoun, Polk, and Taylor wore removed by death, and 
there was a steady drift of other political loadors out of 
public life. New men wore pushing in everywhere, and in 
both sections they showed tho prevailing tendency to dis- 
union. The best of them wore unprocodentodly radical. 
Sumner, Seward, and Chase came into the senates, bringing 
the first accession of recognized force and ability to the 
anti-slavery feeling in that body. The new Southern 
men, such as Davis, and the Democratic rocraits from the 
Southern Whig party, such as Stephens, were ready to 
take the ground on which Calhoun had always insisted— 
that Congress was bound not merely to the negative duty 
of not attacking slavery in the Territories, but to the post 
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tive duty of protecting it This, if it should become tho 
general Southern position, was certain to destroy tho notion 
of squatter sovereignty (§ 226), and thus to split tho Demo- 
cratic party, which was almost the last national ligament 
that now held the two fiagments of tho Union together. 

242 The social disintegration was as rapid. N01 thorn Social 
men travelling m the South weio naturally looked upon dl ™ lg ‘ 
with increasing suspicion, and wore made to fuel that they 

were on a soil alien in sympathies Some of tho worst 
phases of democracy were called into play m tho South ; 
and, in some sections, law openly yielded supremacy to 
popular passion in the cases of suspected abolitionists. 
Southern conventions, on all soits of subjects, became 
common ; and m these meetings, permeated by a clawmng 
sense of Southern nationality, hardly any proposition look- 
ing to Southern independence of the North was met with 
disfavour In State elections a distinctly disunion dement 
appeared , and, though it was defeated, the majority did 
not deny tho right of secession, only its expediency. 

243 Calhoun, m his last and greatest speech, called 
attention to the mannor in which one tie after another was "f dto* 
snapping But he ignored tho leal peril of tin' situation luu0Il ‘ 

— its dangerous facts . that tho South was steadily grow- 
ing weaker m comparison with the North, and more unable 

to secure a wider area for tho slave system ; that it was 
therefore being steadily forced into demanding active Con- 
gressional protection for slavery 111 tho Territories ; that 
the North would never submit to this ; and that tho ftouth 
must submit to the will of tho majority or bring about a 
collision by attempting to secede. 

244 . Anti-slavery feeling in tho North was stimulated Fugitive 
by the manner in which tho Fugitive Slave Law (§ 228) ^‘ive 
was enforced immediately after 1850. Tho chaBo after Jjaw ' 
fugitive slaves was prosecuted in many cases with circum- 
stances of revolting brutality, and features of tho slave 
system which had been tacitly looked upon as fictitious 
were brought home to tho heart of the free ft tales. The 
added feeling showed its force when the ICanaas-Nebraska Kansan- 
Act was passed by Congress (1854) It organized tho two Nebraska 
now Territories of Kansas and Nebraska. Both of them 
wore for over free soil by the terms of tho Missouri com- 
promise (§ 197) But tho success of tho notion of squatter 
sovereignty in holding tho Democratic party together while 
destroying tho Whig party had intoxicated Douglas and 
other Northern Democrats ; and they now applied the doc- 
trine to those Territories. They did not desiro “ to vote 
I slavery up or down,” but loft the decision to the people of 
tho two Territories 

t 245 - This was tho grossest political blunder in American 
history. The status of slavery had been settled, by the 
constitution or by tho compromises of 1820 and 1850, an 
ovory square foot of American sod ; right or wrong, the 
settlement was made. Tho Kansas-Nebraska Act took a 
groat mats of territory out of the sett lenient and Hung it 
into tho arona as a prize for which the sections were to 
struggle; and tho struggle always tended to force, as the 
only arbiter. Tho first result of the Aet was to throw 
parties into chaos. An American or u Know Nothing ”Thn 
party, a secret oath-bound organization, pledged to oppose “ Amorl* 
the mlluonco or power of foreign-horn citizens, had been „ 
formed to take tho place of tho defunct Whig party. 1 1 
had been quite successful in fttate elections for a time, and 
was now beginning to have larger aspirations. It, like 
tho Whig party, intended to ignore slavery, but, after a 
few years of life, the questions complicated with slavery 
entered its organization and divided it also. Even in 
1864 many of its leaders in the North were forced to 
taka position against tho Kansw- Nebraska Act, while 
hosts of others joined in the opposition without any party 
organization. No American party ever rose m swiftly as 
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Tim Re- this latter , with no other party name than the awkward 
mrf 1CaU t£ Anti-Nebraska men,’ 5 it carried the Congressional 

1 ,y ‘ elections of 1854 at the North, forced many of the former 

Know-Nothing loaders into union with it, and controlled 
the house of representatives of the Congress which met m 
1855. The Democratic party, which had been practically 
the only party since 1852, had now to face the latest and 
strongest of its bioad-constmctionist opponents, ono which 
with the nationalizing features of the Federal and Whig 
parlies combined democratic feelings and methods, and, 
above all, had a democratic purpose at bottom. It 
acknowledged, at first, no purpose aimed at slavery, only 
an intention to exclude slavery from the Territories ; but, 
under such principles, it was the only party which was 
potentially an anti-slavery party, the only parly to which 
the enslaved labourer el the Mouth could look with the 
faintest hope of aid m reaching the status of a man The 
new party laid grasped the function which belonged of right 
to its great opponent, and it seized with it its opponent’s 
original title. The name Democrat had quite taken the 
place of that first used™ Republican ($ 150), but the 
latter had never passed out of popular romombrance and 
liking at the North. The new party took quick and skil- 
ful advantage of this by assuming the old name, and early 
m 185(5 tlio two groat parlies of the next thirty years — 
the Democratic and Republican parlies- -wore drawn up 
against one another. 

2.} 6, The foreign relations of the United States during 
Rio rco's term of office wore overshadowed by the domestic 
Koft/ta difficulties, but were of importance. In the Kos/.ta case 
cast 1 , (1855) national protection had been afforded on foreign 
soil lo a person who bad only taken the preliminary slops 
.Japan, to naturalization. Japan had boon opened to American 
intercourse and commerce (185-1). But the question of 
slavery was moro mid more thrusting itself even into for- 
eign relations, A groat Mouth orn republic, to be founded 
at first by the slave States, but to take in gradually tho 
whole territory around the Gulf of Moxico and include 
the West Indies, was soon to bo a pretty general ambition 
among slave-holders, and its first phases appeared during 
Viorce’B administration, Efforts woro begun to obtain 
Cuba from .Spain ; and tho throo loading American 
(Moist ministers abroad, mooting at CXstond, united in declaring 
maul- the possession of Cuba to bo essential to the well-being of 
™’ tho United .States (185*1). “ Filibustering ” expeditions 

f lu : against Cuba or tlio smaller Mouth American states, 

iw* intended ho to revolutionize them as to lay a basis for an 
application to bo anuoxod to the United .States, became 
common, and taxed tho energies of the Federal Government 
for Ilnur prevention. All these, however, yielded in 
interest and importance to tho affairs in Kansas. 

ICtumtu.. 2 <17. Nebraska was then supposed to boa desert, and 

attention was directed almost exclusively to Kansas. No 
sooner had its organization left tho matter of slavery to 
be decided by its “ people ” than the anti-slavery people 
of tho North and West felt it to bo their duty to see that 
the “ people ” of the Territory should be anti-slavery in 
sympathy. Emigrant associations woro formed, and those 
shipped mon and families to Kansas, arming them for their 
protection in the new country, Southern newspapers 
called for similar measures in the South, but the call was 
lew effective. Southern men without slaves, settling a 
new State, were uncomfortably apt to prohibit slavery, 
as In California. Only slave-holders were trusty pro- 
ulavery mon ; and such were not llkeiy to take slaves to 
Kansas, and risk their ownership on the result of the 
struggle. But for the people of Missouri, Kansas would 
have been free soil at once. Lying across the direct road 
to Kansas, the Missouri settlers blockaded the way of free- 
Btate settlers, crossed into Kansas, and voted profusely at 
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the first Territorial election. Their votes chose a Tem- 
torial legislature which gave a complete code of slave laws 
to the Temtory Passing to the north of Missouri the 
“free-State settlors” entered Kansas to find that their 
opponents had secured tho fiist position. This brought 
out the fundamental difference between a Territory — under 
tlie absolute control ot Congress and only pnvileged m 
certain branches of legislation — and a State with complete 
jurisdiction over its own affairs Finding themselves cut 
off fioni control of tlie former, the frcc-Statc settlers 
determined to attempt to substitute the latter They 
organized a State government (1855), and applied foi Pre- 
admission by Congress, Such irregular erections of States 
had been known before , and, though they were confessedly ^° e ^ u ‘ 
not binding until confirmed by Congress, tbo Democratic 
party had always been tender with them, and pione to 
seek a compromise with them A symptom of the process 
which had boon making tho Democratic party pro-slavoiy 
was soon in the attitude which the Democratic adminis- 
tration now took towards tho inchoate State of Kansas 
Novor thinking of compromise, it pounced on tho new 
organization, scattered it, arrested its loadcis, and ex- 
pressed a hesitating dosiro to try them foi treason (1850) 

Novel tlioloss, tho fioo-Stato settlers gave no further obed- 
ience to tlio Territorial government, as tho pro-slavery 
settlors refused to recognize the psoudo-Stato government, 
and tlio struggle passed into a real civil war, the two 
powers mustering considerable armies, fighting battles, 
capturing towns, and paroling prisoners Tho struggle 
was really over in 1857, and the South was beaten. It 
could not compete with the resources and enthusiasm of 
the other .section , its settlers wore not unanimous, as their 
opponents were ; and the anti-slavery settlors were in a 
great majority. There wore, however, all sorts of obstacles 
yet to be overcome boforo tho now Stalo of Kansas was 
recognized by Congress, after tho withdrawal of tho 
senators of tho seceding States (18G1), 

248, In the boat of tho Kansas struggle came tho Election 
presidential election of 1856. The Democrats nominated of 18£36 * 
Buchanan, declaring, as usual, for tho strictest limitation 
of tho powers of the Federal Government on a number 
of points spocifiod, and reaffirming tho principle of the 
Kansas-Nebraska Act-~tho settlement of slavery by the 
peoplo of the Territory. Tho remnant of tho Whig party, 
including tho Know-Notlungs of the North and those 
Southern men who wished no further discussion of slavery, 
nominated tho president who had gone out of office in 
1853, Fillmore. The Republican party nominated Fre- 
mont ; the bulk of its manifesto was takon up with pro- 
tests against attempts to introduce slavery into the Terri- 
tories ; but it showed its broad-construction tendencies by 
declaring for appropriations of public moneys for internal 
improvements. The Democrats woro successful in electing 
Buchanan ; but the position of the party was quito different 
from tho triumph with which it had come out of the elec- 
tion of 1852. It was no longer master of twenty-seven of 
tho thirty-one States j all New England and New York, 
all the North-West but Indiana and Illinois, all the free 
States but five, had gone against it ; its candidate no 
longer had a majority of the popular vote, but was chosen 
by a majority of the electoral votes ; and it had before it 
a party with nearly as many popular votos as its own, tlie 
control of most of the strongest section of the Union, and 
an enthusiasm which was more dangerous still. For the 
first time in the history of the country a distinctly anti- 
slavery candidate had obtained an electoral vote, and had 
even come near obtaining ihe presidency. Fillmore had 
carried but one State, Maryland 3 Buchanan had carried 
the rest of the South, with a few States in the North, and 
Fremont the rest of the North and none of the South. 
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If tilings Tiad gone so far that the two sections were to be 
constituted into opposing political parties, it was evident 
that the end was neai. 

Tlie 249 Oddly enough, the constitutionality of the com- 
Died promise of 1820 (§ 197) had never happened to come 
Scott before the Supreme Court for consideration In 1856-57 
decision. ^ came U p f or the first time. One Died Scott, a Missouri 
slave who had been taken to the Teintory coveied by the 
compromise, and had therefore sued for his freedom, was 
sold to a citizen of anotliei State. Scott then transferred 
his suit fiom the State to the Fedeial courts, under the 
power given to them to try suits between citizens of 
different States, and the case came hy appeal to the 
Supreme Court Its decision was announced at the begin- 
ning of Buchanan’s administration It put Scott out of 
court on the ground that a slave, or the descendant of 
slaves, could not be a citizen of the United States or have 
any standing m Federal courts The opinion of the chief- 
justice went on to attack the validity of the Missouri com- 
promise, for the reasons that one of the constitutional 
functions of Congiess was the piotection of pioperty , that 
slaves had been recognized as property hy the constitution , 
and that Congress was bound to protect, not to prohibit, 
slavery in the Territories. The mass of the Northern 
people held that slaves were looked on by the constitution, 
not as property, but as “persons held to service or labour” 
by State laws , that the constitutional function of Con- 
gress was the protection of liberty as well as property , 
and that Congress was thus bound to piohibit, not to pro- 
tect, slavery m the Territories Another step in the road 
to disunion was thus taken, as the only peaceful interpreter 
of the constitution was pushed out of the way The North 
flouted the decision of the Supreme Court, and the storm 
of angry dissent which it aroused did the disuniomsts good 
service at the South. From this time the leading news- 
papois 111 the South maintained that the ladical Southern 
view first advanced by Calhoun, and but slowly accepted 
by other Southern leaders, as to tho duly of Congioss to 
piotoct slavory in tho Tern tones, had boon confirmed by 
the Supreme Court ; that the Northom Republicans had 
rejected it ; and that oven llie squatter sovereignty thorny 
of Northern Domociats could no longer be submitted to 
by the South 

250 . The population of tho United States in 1860 was 
over 31,000,000, an increase of more than 8,000,000 111 
ten yoais As tho decennial increases of population became 
larger, so did tho divergence of the sections 111 population, 
Admig- and still more in wealth and resources. Two more free 
Mumo* ^ tatcs camo in thw period— Minnesota (1858) and 
Botaand ^ rc S on (1859), — and Kansas was clamouring loudly for 
Oregon, the same privilogo. _ Tho free and slave States, which had 
been almost equal in population m 1790, stood now as 
19 to 12. And of tho 12,000,000 in slave States, tho 
4,000,000 slaves and the 250,000 free blacks weio not so 
much a factor of strength as a possible source of weak- 
ness and danger. No serious slavo rising had ovor tukou 
John } place 111 tho South , but the sudden flaming out of John 
Brown’s Brown’s insurrection (1859), and tho alarm which it car- 
1 * ned through tho South, were tokens of a danger which 
added a now horror to tho chances of civil war. It was 
not wonderful that mou, in tho hope of finding some com- 
promise by which to avoid such a catastrophe, should he 
willing to give up everything but principle and oven to 
tronch sharply upon principle itself, nor that offers of com- 
promise should urge Southern leaders farther into the fatal 
belief that “tho North would not fight,” 

251 . Northern Democrats, under the lead of Douglas, 
had been forced already almost to the point of revolt by 
the determination of Southern senators to prevent tho 
admission of Kansas as a free State, if not to socure her 
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admission as a slave State. When the Democratic con- Division 
vention of 1860 met at G'haileston, the last strand of tho 
last national political organization parted , the Democratic 
party itself was split at last by tho slavery question p £U t,y. 
The Southern delegates demanded a cledaiutum m favour 
of the duty of Congiess to protect slavery in tho ToiritoiloH. 

It was all that the Douglas Democrats could then do to 
maintain themselves 111 a few Northern States , such u 
declaration meant political suicide everywhere, anti they 
voted it down. The convention divided into two bodies 
The Southern body adjourned to Richmond, and tho 
Noithern and border State convention to Baltimore. 

Here tho Noithern delegates, by seating some delegates 
fnendly to Douglas, piovolccd a fm tlier secession of 
border State delegates, who, 111 company with tho Hicli- 
mond body, nominated Brockimidge (p. 788) and Lane for 
president and vice-pi esident The remainder of the origi- 
nal convention nominated Douglas and 1 L V. .1 olmsou. 

252 . The remnant of tho old Whig and Know-Nothing (\matitu- 
parties, now calling itself tho Constitutional Union party, 8 ,m, d 
met at Baltimore and nominated Bell (p. 788) and Everett. 1 “TJ* 
Tho Republican convention met at Chicago Its “plat - 1 * 
form” of 1856 had been somewhat broad constructionist in 1 
its nature and leanings, but a strong Democratic element yuriy. 
m the parly had prevented it from going too far in this 
direction. Tho election of 1856 had shown tlmt, with 
the votes of Pennsylvania and IlHuois, tho party ■would, 
then have been successful, and tho Democratic element was 
now ready to tako almost anything which would secure 
the votes of those States. This state of affairs will go to 
explain the nomination of Lincoln, of Illinois, for president, 
with Hamlin, a former Democrat, for vice-president, aud 
the declaration of tho platform in favour of a protective 
tariff The mass of tho platform was still devoted to the 
necessity of excluding slavery Irom tho Territories. To 
sum up. tho Boll party wished to have no discussion The _ 
of slavory; the Douglas Democrats rested on squatter l ,lu ' Li( ’ M 
sovereignty and tho compromise of 1850, hut would no slavery 
cept tho decision of the Supreme Court , tho Republicans in tlm 
demanded that Congress should legislate for tho prohibition Tm-l* 
of slavory in tho Territories ; and tlm Southern I lemocmts tovtw, 
domandod that Congress should legislate for the protection 
of slavery m tho Territories. 

253 No candidate received a majority of the popular Riwtinn 
vote, Lincoln standing first and Douglas second. But <>C 1800, 
Lincoln and Hamlin had a clear majority of tho electoral 
vote, and so were elected, Breckinridge and Lane owning 
next. It is worthy of mention that, up to tho last hours of 
Lincoln’s in si term of ollico, Congress would always have 
contained a majority opposed to him but for the absence of 
the members from the seceding Hiatus. Tho interests of the 
I Houth and oven of slavery wore thus safe enough under 
an antislavery president. But the drift of events was 
too^ plain. Nullification had come and gone, and the 
nation feared it no longer. Even secession by a single 
Btato was now almost onto! Ihn question ; the let lei.- < of 
Southern governors in i860, in consultation on the slate 
of affairs, agree that no State would secede without as-utr. 
uncos of support hy others. If this crisis were allowed to 
slip by without action, oven a sectional secession would 
soon ho impossible. If secession wore a right, it must ho 
asserted now or never. 

254. Homo assurance of muted action must huvo been Howwitoi 
obtained, forBouth Carolina ventured into secession. 

The democratic revolution which, since 1 829, had com- 
pelled the legislatures to give tho choice of presidential 
doctors (§ 119) to the jjooplo of the Btatea had not 
affected Bouth Carolina; her electors were still chosen 
by the legislature. That body, on the election day of 
November. I860, having chosen the Btato’s electors, 
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romaincd in session until ilio telegraph liad brought 
nssui iuu'cH that Lincoln had secured a sufficient number 
ol electors to ensure Ins election , it then summoned a 
►State convention and adjourned Tho State convention, 
which is a legislative body chosen for a special purpose, 
met December 20, and unanimously passed an “oidinaneo 
ol secession,” repealing tho Acts by winch tho State had 
rati I led the constitution and its amendments (tj 108), and 
dissolving “tho Union now subsisting between South 
Carolina and other States, under the name of tho United 
►States of America,” The convention took all steps neces- 
sary to make the State ready foi war, and adjourned 
Similar ordinances wore passed by conventions m Missis- 
sippi (January 9, 1801), Floiula (January 10), Alabama 
(January 11), Georgia (.January 18), Louisiana (Jauuary 
23), and Texas (February 1 ). 

The 255 . The opposition in the South did not deny tho right 

mgumenl aocodi', but tho expediency of its exercise. Their effort 
“ST* vvns to elect delegates to the State conventions who would 
' * vote not to secede. They were heaten, says A. 1L Stephens, 
by the cry that the States “could make hotter terms 
out of the Union than in it,” That is, the States wore 
to withdraw individually, suspend tho functions of tho 
Federal Government within their jurisdiction for the 
time, consider maturely any proposals for guarantees for 
their rights in the Union, and return as soon as satis- 
factory guarantees should bo given, A second point to 
bo noted is the difference between tho notions of a Slato 
Action convention prevalent in the "North and in tho South. Tho 
jdUhn Northern State convention was generally considered as a 
cenvcii* irelimimiry body, whoso action was not complete or valid 
tioim, * tmtil ratified by a popular vote. Tho Southern State 
convention was looked upon as flm iucarnatiou of tho 
sovereignty of tho State, mul its notion was not supposed 
to neoil a popular ratification. When tho conventions of 
the seceding Stales had adopted tho ordinances of socossion, 
they proceeded to other bttsinoss. They appointed dologatos, 
wlm met at Montgomery, tho capital of Alabama, February 
Thn *$, formed a provisional constitution for tho “Confederate 
Stales,” chose a provisional president and vico-prosidont 
Sluiol’’ ( ^ offorflon Davis and A. 1L Stephens), and established 
an army, treasury, and other executive departments. Tho 
president and vico-prosidont wero inaugurated February 18. 
Tho permanent constitution, adopted in March, was copied 
from that of the United States, with variations moant to 
maintain State sovereignly, to givo tho cabinet Boats in 
Congress, to prevent the grant of bountioa or any pro- 
tec, live features in the tariff or the maintenance of internal 
improvements at general oxpenso, and to “ recognize and 
irotoct ” “ tho institution of negro slavery, as it now exists 
n the Confederate States.” 

Constitu- 356 . Under what claim of constitutional right all this 
fclonal wftg { | ono pa«HOH comprehension. That a State convention 
should have tho final power of decision on the quostion 
which it was summoned to consider is quite as radical 
doctrine as has yet been heard of ; that a State convem 
tion, summoned to consider the one question of secession, 
should go on, with no appeal to any further popular 
authority or mandate, to send delegates to moot those of 
other States and form a now national government, which 
could only exist by warring on the XTnited States, is a 
novel feature in American constitutional law. It was 
revolution or nothing, Only in Texas, where the call of 
Ur© State convention was so irregular that a popular vote 
could hardly be escaped, was any popular vote allowed. 
Elsewhere, the functions of the voter ceased when he 
voted for delegates to the State convention j he could 
only look on helplessly while that body wont on to 
constitute him a citizen of a new nation ol which he had 
not dreamed when he voted. 
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257 The border States were in two tiers — North The 
Caiolma, Tennessee, and Arkansas next to the seceding jU 1 ^ 01 
States, and Delaware, Maryland, Virginia, Kentucky, and b a es 
Mi&souu next to the fiee States None of these were 
willing to secede There was, however, one foice winch 
might chaw them into secession. A State which did not 
wi&li to secede, but believed m State sovereignty and the 
abstract nglifc of secession, would be inclined to take up 
aims to resist any attempt by the Fedeial Government to 
coerce a seceding State. In this way, m the following 
spring, the onginal seven seceding States were reinforced 

by four of the border States {§ 267), making their final 
number eleven 

258 In the Noitli and West surprisingly little atten- Feeling 
tion was given to tlio systematic course of procedure tiie 
along the Gulf The people of those sections were very 

busy , they had heard much of this talk before, and 
looked upon it as a land of stage-thunder, tho inevitable 
accompaniment of recent presidential elections j and they 
expected the difficulty to be settled in some way. Re- 
publioan politicians, with tho exception of a few, wero 
inclined to refrain from public declarations of intention 
Some of them, such as Seward, showed n disposition to 
lot the “ erring sisters ” depart in peace, expecting to make 
the loss good by accessions from Canada. A few, like 
Chaudlor, believed that there would bo “blood-letting,” 
but most of thorn were still doubtful as to the future. 
Democratic politicians wero hide-bound by their repetition 
of the phraso “ voluntary Union ” ($ 180) ; they had not 
yet lnt upon the theory which carried tho War Demo- 
crats through tlio final strugglo, that the sovereign State 
of New York could mako war upon tho sovereign State of 
South Carolina for tho unfriendly act of secession, and 
that tlio war was waged by tho non-seceding against the 
seceding Stales. President Buchanan publicly condemned 
tlio doctrine of socossion, though lie added a confession of 
his inability to soo how secession was to he prevented if 
a Stato should be so wilful as to attempt it. Congress did 
nothing, except to admit Kansas as a free State and adopt Atlnote- 
tho protective Morrill tariff (§ 27C) ; ovon after its mem- ik on of 
hers from the seceding States had withdrawn, those who ?L an ® n ®“ 
remained mado no preparations for conflict, and, at their ^uTffof 
adjournment in March 1861, left the Federal Government isei, 
naked and helpless before its enemies, 

259 . The only sign of life in tho body politic, the 
half-awakened word of warning from the democracy of 
tho North and Wost, was its choice of governors of 
States. A remarkable group of men, soon to be known 

as tho “ war governors,”— Washburn of Maine, Fairbanks The 
of Vermont, Goodwin of New Hampshire, Andrew (p, 787) “' wa1, 
of Massachusetts, Sprague of llhoclo Island, Buckingham ®°y or J 
(p. 788) of Connecticut, Morgan (p. 790) of New York 
Olden of Now Jersey, Curtin of Pennsylvania, Dennison 
of Ohio, Morton (p. 790) of Indiana, Yates of Illinois, 

Blair of Michigan, Randall of Wisconsin, Kirkwood of 
Iowa, and Ramsey of Minnesota, —held the executivo 
powers of the Northern States in 1861-62. Some of these 
governors, such as Andrew and Buckingham, as they saw 
the struggle come nearer, went so far as to order the pur- 
chase of warlike material for their States on thoir private 
responsibility, and their action saved days of time. And 
at all times they were admirably prompt, methodical, dear- 
sighted, and intensely devoted to their one duty. 

260 . The little army of the United States had been 
almost put out of consideration ; wherever its detachments 
could be found in the South they were surrounded and 
forced to surrender and to be transferred to the North. 

After secession, and in some of the States even before it, 
the forts, arsenals, mints, custom-houses, ship-yards, and 
public property of the United States had been seized by 
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Seizure authority of the State, and these were held until trans- 
ot terred to the new Confederate States organization In 
g, ni , ted the first two months of 1861 the authority of the United 
propei ty. States was paralysed m seven States, and m at least 
seven more its future authority seemed of very doubtful 
duration 

Position 261 Only a few forts, of all the magnificent structures 
of the with which the nation had dotted the Southern coast, 
remain- remairiec i to it— the forts near Key West, F01 tress Momoe 
mg forts at t | i0 m0llt ] 1 0 f Chesapeake Bay, Fort Pickens at Pen- 
sacola, and Fort Sumter m Charleston harbour Both the 
last-named were beleaguered by hostile batteries, hut the 
admimstiation of Piesidenb Buchanan, intent on main- 
taining the peace until the new administration should 
come m, instructed their commanding officers to lefram 
from any acts tending to open conflict. The Federal 
officers, therefore, were obliged to look idly on while 
every preparation was made for their destruction, and 
even while a vessel bearing supplies for Fort Sumter was 
driven hack by the batteries between it and the sea. 

Slavery 262 The diveigence between the two sections of the 
and dis- country had thus passed into disunion, and was soon to 
uulori pass into open hostility The legal recognition of the 
custom of slavery, acting upon and reacted upon by every 
step m their economic development and every difference 
in. their natural characteristics, surroundings, and institu- 
tions, had carried North and South further and faster 
apart, until the elements of a distinct nationality had 
appeared m the latter. Slavery had had somewhat the 
same effect on the South that democracy had had on the 
colonies In the latter case the aristocracy of the mother 
country had made a very feeble struggle to maintain the 
unity of its empire It remained to be seen, in the Amer- 
ican case, whether democracy would do better 

X THE CIVIL WAR. 1861-05 

263 Secession had taken away many of the men who 
had for years managed the Federal Government, and who 
understood its workings. Lincoln's party was in power for 
the first time, lus officers were new to the loutino of Fed- 
eral administration ; and the circumstances with which they 
were called upon to deal were such as to daunt any spirit. 
Buibar- The Government lmd becomo so nearly bankrupt m the 
rassments closing days of Buchanan’s administration that it had 
Govern- on ty esca P®d by paying double intorost, and that by tho 
meat " special favour of the Now Yoik banks, which obtained in 
return the appointment of Dix as socrotary of the treasury. 
The army had been almost broken up by captures of men 
and material and by resignations of competent and trusted 
officers. The navy had come to such a pass that, in 
February 1861, a house committee reported that only two 
vessels, one of twenty, the other of two guns, wore avail- 
able for the defence of the entire Atlantic coast. And, to 
complicate all difficulties, a horde of clamorous offico- 
seokers crowded Washington 
264. Before many woeks of Lincoln’s administration had 
passed, the starting of an expedition to provision Fort 
Sumter brought on an attack by the batteries around tho 
fort, and, after a bombardment of 30 hours, tho fort sur- 
Surrandev rendered (April 14, 1861). It is not necessary to rehearse 
Sumter the story of the outburst of feeling which followed 

R lsnl g this event and the proclamation of President Lincoln call- 
in tho ing for volunteers, the mustering of men, the eagerness of 
North. States, cities, and villages to hurry volunteers forward and 
to supply money to thoir own Government in its need. 
The 76,000 volunteers called for were supplied throe or 
four tunes over, and those who were refusod felt the 
refusal as a personal deprivation. 

263. There had been some belief in the South that the 
North-West would take no part in the impending conflict, 


STATES [history. 

and that its people could be persuaded to keep up friendly Tho 
relations with the new nationality until the final treaty 
peace should establish all the fiagments of tlio late Union 
upon an international basis In the spring months of 
1861 Douglas, who had long been denounced as the tool 
of the Southern slave-holders, was spending tho closing 
days of life in expressing the determination of the North- 
West that it would never .submit to have “a line of 
custom-houses” between it and the Ocean. Tho batteries 
which Confederate autlionty was erecting on the banks ol 
the Mississippi were fuel to tho flamo Far-off California, 
which had been considered neutial by all parties, pio- 
nounced as unequivocally for tho national authority. 

266 The shock of aims put an end to opposition in the “ Follow- 
South as well The peculiar isolation of life in tho South the 
precluded the more ignorant voter from any comparisons HUl l '* 

of tho power of his State with any other ; to him it was 
almost inconceivable that his State should own or have a 
superior. The better educated men, of wider experience, 
had been trained to think Stato sovereignty the fotmda 
tion of civil liberty, and, when their Stale spoke, they 
felt bound to “follow thoir State.” The pros! (lent of the 
Confederate States issued lus call for men, and it was also 
more than mot. On both sides of tho lino armed men 
were hurrying to a meeting. 

267 Lincoln’s call for troops mot with an angry recep- 
tion wherever tho doctrine of State sovereignly luul a foot- 
hold. Tho governors of tho border States 2f>7) gene- The bovde. 
lally returned it with a refusal to furnish any troops. Two states, 
States, North Carolina and Arkansas, .seceded and joined 

the Confederate States. In two others, Virginia and 
Tennessee, the State politicians formed “ military leagues ” 
with the Confederacy, allowing Confoderato troops to take 
possession of the States, and then submitted tho question 
of secession to “popular vote.” The secession of those 
States was thus accomplished, and Richmond became tho 
Confederate cajutal. Tho samo process was attempted in 
Missouri, hut failed, and tho Stato remained loyal. Tho 
politician class in Maryland and Kentucky took the extra- 
ordinary course of attempting to maintain neutrality ; but 
tho growing power of the Federal Government soon enabled 
tho people of the two States to resume control of their 
governments and give consistent support to the Union 
Kentucky, howevor, had troops in the Gonfedomto armies ; 
and one of her oilmens, the lute mit president, John (\ 
Breckinridge, loft his place in the senate and became an 
officer in tho Confoderato service. Delaware east her lot 
from tho first with the Union. 

268, Tho first blood of the war was shed, in tho street* Civil win, 
of Baltimore, when a mob attempted to stop Massachusetts 
troops on tlioir way to Washington (April 19). For a 
time thero was difficulty in getting troops through Mary- 
land becauso of the active hostility of a part of Its people, 
but this was overcome, and the national capital was made 
secure. Tho Confederate lines had been pushed up to 
Manassas Junction, about 30 miles from Washington. 

When Congress, called into upoeial session by tho president 
for July 4, camo togothor, tho outline of tho Confederate 
States had been fixed. Their line of defence held tho left 
hank of the Potomac from Fortress Monroe nearly to 
Washington ; thonco, at a distance of some 30 mile# from 
the river, to Ifarper’a Ferry 5 thence through the mountain* 
of western Virginia and tho southern part of Kentucky, 
crossing the Mississippi a little below Claire j thence 
through southern Missouri to the eastern border of 
Kansas ; and thonco south-west through the Indian Terri- 
tory and along the northern boundary of Texan to the 
Rio Grande. The length of the line, including also the 
Atlantic and Gulf coasts, has been estimated at 11,000 
miles. The territory within it comprised about 800,000 
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HquaiQ miles, with a population of over 9,000,000 and 
great natuial rosomcos. Its cotton was almost essential 
to tlio manufactories of tlio world , in exchange for it 
every munition of war could ho procured , and it was 
Tito hardly possible to blockade a coast over 3000 miles m 
blockade, length, on which tho blockading foice had but one 
port of refuge, and that about the middle of tho line. 
Nevertheless President Lincoln issued his proclamation 
announcing tho blockade of the Southern coast, a procla- 
mation from President Davis appearing with it, offering 
letters of marque and reprisal against the commerce of the 
United States to private vossols. Tlio news brought out 
proclamations of neutrality from Groat Biitain and Prance, 
and, according to subsequent decisions of tho Supreme 
Court, made the struggle a civil war, though the minority 
held that this did not occur legally until the Act of Con- 
gress of July 13, 1861, authorizing tho president, in case 
of insurrection, to shut up ports and suspend commercial 
intercourse with tho inhabitants of tho revolted district. 

269, Tho president found himself compelled to assumo 
powers never granted to tho executive authority, trusting 
to the subsequent action of Congress to validate Ins action. 
He had to raise and support armies and navies, I10 oven 
had to authorize seizin us of necessary property, of rail- 
road and telegraph lines, arrests of suspected persons, and 
Buapwi- the suspension of tho writ of hnbeus corpus 111 certain 
Mltm of districts. Congress supported Inin, and proceeded in 1863 

mwa *h vo ^ lu l llusl( hmt power to suspend tho writ anywhere 
f 1 in tho Hailed States, which ho proceeded to do ($ llf>). 
The Supreme Court, after the war, decided that no branch 
of the Government lmtl power to suspend tho writ in 
districts whore tho courts were open, - -that the j yriviltye. 
of the writ might be suspended as to persons properly 
involved in the war, but that the writ was still to issue, 
tho court deciding whether tho person camo within tho 
clauses to whom the suspension applied. This decision, 
however, did not come until “arbitrary arrests/’ as they 
wore called, had boon a foaturo of the onliro war. A. 
similar suspension of tlio writ took place in the C011- 
fodorato Hiatus. 

ciongrop. 370. When Congress mot (July 4, 1863), tho absence of 
Routhorn members bad made it heavily Republican. It 
decided to consider no business but that connected with 
tho war, authorized a loan and tho raising of 500,000 
voluntoers, and made confiscation of property a penalty 
of rebellion. While it was in session tho first serious 
Bull Ran. battle of tho war— Bull Itun, or hfanassas— took place 
(July 21), and resulted in tho defeat of tho Fodoral array. 
Both armies were as yet so HUrainod that tho victors 
gained nothing from thoir succoas. In the west the 
Wltwm’a battle of Wilson’s Greek, near Springfield, ¥0. (August 10), 
Chwk, was either a drawn battle or a Confederate victory; but 
here also tho victors rather lost than gained ground after 
IMtern* it, Tho captures of Port Hattoras, N.O, (August 29), and 
amt Port p or t Royal, S.O, (November 7), gave the blockading fleets 
Royal. (; W0 important harbours of refuge. Tho over-zealous action 
The of a naval officer in taking the Confederate envoys Mason 
“Treat” and Slidell out of a British mail-Bteamer sailing between 
two neutral ports almost brought about a collision between 
the United States and Great Britain in November. But 
the American precedents were all against the United States 
(| 172), and the envoys were given up. 

Army 371, General M‘01ellan (p. 789), in the early months of 
of the the war, had led a force of Western troops across the 
Potomac. Qy 0 r | viP> entered western Virginia, and beaten the 
Confederate armies in several battles. After the battle 
of Bull Run he was called to Washington and put in 
command of all the armies on the retirement of Scott. 
Hi* genius for organization, and the unbounded confidence 
of the people in him, enabled him to form the troops at 
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and near Washington into the first great army of the war 
— tho army of the Potomac. It was held, however, too 
much in idleness to suit the eagerness of the people and 
the administration; and the dissatisfaction grew louder as 
the winter of 1861-62 passed away without any forward 
movement (§ 284) 

272 If the army was idle, Congress was not, The 
broad-construction tendencies of the party showed them- 
selves more plainly as the war grew moie serious, there 
was an increasing disposition to cut every knot by legisla- 
tion, with less regard to tho constitutionality of the legis- 
lation. A paper cutrency, commonly known as “green- Paper 
backs,” was adopted and made legal tender (February 25, currencj 
1862) The fiist symptoms of a disposition to attack 
slavery appeared . slavery was prohibited 111 tlio District Slavery, 
of Columbia and the Temtones; the army was foibidden 
to surrender escaped slaves to tlioir owners, and slaves of 
insurgents were orderod to be confiscated. In addition to 
a Homestead Act, giving public lands to actual sottlers at 
loducod rates (§ 200), Congress began a further develop- 
ment of the system of granting public lands to railway 
coiporations. 

273 . The railway system of the United States was but Railways 
twenty years old m 1850 (§ 230), but it had begun tom 1850. 
assumo somo consistency. The day of short and discon- 
nected linos had passed, and tho connexions which wore 

to dovolop into railway systems had appeared. Consoli- 
dation of smallor companies had begun ; tlio all-rail route 
across the State of New York was mado up of moie than 
a dozen original companies at its consolidation m 1853. 

Tho Brio Railway was formod 111 1851 , and another western 
route— the Pennsylvania — was formed in 1854. Those 
wore at least the germs of great trunk linos (§ 312). The 
cost of American railways has been only from ono-lialf to 
ono fourth of tlio cost of European railways; but an invest- 
ment m a far western railway in 1850-60 was an extra- 
hazardous risk. Not only did social conditions make any 
form of business hazardous ; tho new railway often had to 
enter a territory bare of population, and thore create its 
own towns, farms, and trafiic. Whether it could do so was 
so doubtful as to make additional inducements to capital 
necessary. The moans attempted by Congress in 1850, in 
the caso of the Illinois Central Railroad, was to grant Laud 
public lands to tho corporation, reserving to tho United 6 Tants * 
►States the alternate sections The expectation was that 
the railway, for the purpose of building up traffic, would 
sell lands to actual settlers at low ratos, and that the value 
of the reserved lands would thus be increased. At first 
grants were made to the States for the benefit of the cor- 
porations; the Act of 1862 made tho grant directly to the 
corporation. 

274. Tho vital military and political necessity of an Tlio 
immediate railway connexion with tho Pacific coast was Pacific 
hardly open to donbt in 1862 ; but the necessity hardly railwa y s * 
justified tho terms which were offered and taken. The 
Union Pacific Railroad was incorporated; the United States 
Government was to issue to it bonds, 011 the completion 

of each 40 miles, to the amount of $16,000 per mile, to 
be a first mortgage ; through Utah and Nevada, the aid 
was to be doubled, and for some 300 miles of mountain 
building to be trebled ; and, in addition to this, alternate 
seotions of land were granted. The land-grant system, 
thus begun, was carried on in the cases of a large number 
of other roads, the largest singlo grants being those of 

47.000. 000 acres to the Northern Pacific (1864) and of 

42.000. 000 to the Atlantic and Pacific line (1866). 

275. Specie payments had been suspended almost every- Prices in 
where towards the end of 1861 ; but the price of gold was P a P® r * 
but 102 '5 at the beginning of 1862, About May its price 

in paper currency began to rise. It touched 170 during 
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tlie nest year, and 285 m 1864 , but the leal price prob- 
ably never vent much above 250 As gold rose, specie 
disappeaied. Other articles felt the influence m currency 
prices Mr D A Wells, m 1866, estimated that puces 
and rents had risen 90 pei cent since 1861, while wages 
had not risen more than 60 per cent 
Tariff ancl 276 The duties on imports were dnven higher than the 
internal Monill tariff had ever contemplated (§ 258) The average 
taxation rates > had been 18 per cent on dutiable articles and 
‘12 per cent on the aggregate in 1860-61, rose, before the 
end of the war, to neatly 50 per cent on dutiable articles 
and 35 per cent on the aggregate Domestic manu- 
factures sprang into new life under such hothouse en- 
couragement , every one who had spare wealth converted 
it into manufacturing capital. The piobabihty of such a 
result had been the means of getting votes for an increased 
tanft, free-traders had voted for it as well as protection- 
ists Foi the tauff was only a means of getting capital 
into positions m which taxation could be applied to it, 
and the “ internal le venue” taxation was merciless beyond 
precedent. The annual increase of wealth fiom capital 
was then about $550,000,000 , the internal revenue taxa- 
tion on it rose m 1866 to $310,000,000, 01 nearly 60 pei 
cent. Even after the war the taxation was kept up un- 
flinchingly until the reduction of the national debt had 
brought it to a point where it was evidently at the mercy 
of time (§ 322). 

Bonds, 277 The stress of all this upon the poor must have been 
great, but it was relieved in part by the bond system on 
which the war was conducted (§ 322) While the armies 
and navies were shooting off large blocks of tlie crops of 
1880 or 1890, work and wages were abundant for all who 
were competent for them It is true, then, that the poor 
paid most of the cost of the wai , it is also true that the 
poor had sliaied in that anticipation of the futiuo winch 
had been forced on tlie country, and that, when tlio drafts 
on the future came to be redeemed, it was done mainly 
by taxation on luxuries The destruction of a Northern 
railroad meant moie woik for Northern iron mills and 
their woikmen. The destruction of a Southern road was 
an unmitigated injury , it had to bo made good at once, 
by paper issues ; the South could make no drafts on the 
future, by bond issues, for the blockade bad put cotton 
out of the game, and Southern bonds were hardly sale- 
Faper able Eveiy expense had to bo met by paper issues ; oach 

in the 18SUC ^ orcoc ^ P llces higher , every use in prices called 

South, ^ or an increased issue of paper, with increased effects for 
evil. A Rebel War-Clerk's Diary gives the following as 
the prices in the Richmond market for May 1864 : — 
“ Boots, $200 ; coats, $350 , pantaloons, $100 ; shoes, 
$125 , flour, $275 per barrel ; meal, $60 to $80 per bushel ; 
bacon, $9 per pound ; no beof m market ; chickens, $30 
per pair ; shad, $20; potatoes, $25 per bushel; turnip 
greens, $4 per peek ; white beans, $4 per quart or $120 
per bushel; butter, $15 per pound; lard same; wood, $50 
per cord.” How the rise 111 salarios and wages, always far 
slower than other juices, could moot such prices as those, 
one must be left to imagmo. It can only bo said that 
most of the burden was really sustained by the women of 
the South. 

Manufac- 278 The complotc lack of manufactures told heavily 
turns, against the South from tho beginning. As men were 
drawn from agriculture in the North and West, tho in- 
creased demand for labour was shaded off into an increased 
demand for agricultural machinery (§ 231) ; every in- 
creased percentage of power in reaping-machines liberated 
so many men for service at the front, Tho reaping- 
machines of the South — the slaves — were incapable of any 
such improvement, and, besides, required tho prosenco of 
a portion of the possible fighting-men at home to watch 
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them There is an evident significance m the exemption 
fiom military duty in the Confedeiato States ot “ one 
agriculturist on such farm, where there is no white male 
adult not liable to duty, employing 15 ablo-bodiod slaves 
between ten and fifty years of ago ” But, to the honour 
of the enslaved race, no insurrection took place 

279 . The pressing need for men in the army made the Cmifctk*- 
Confedcrate Congress utterly unable to withstand the mlo Con- 
growth of executive powci Its bills were pi ©pared 
the cabinet, and the action of Congress was quite per - 1 
functory. The suspension of the writ of habeas rorjms, and 
the vast powers granted to President Davis, or assumed 
by him under the plea of military necessity, with the 
absence of a watchful and well-informed public* opinion, 
made the Confederate Government by degrees almost a 
despotism. It was not until the closing months of tho 
wai that tho expiring Confederate Congress mustered up 
courage enough to oppose the president’s will. The organ- 
ized and even radical opposition to tho war in the North, 
the meddlesomeness of Congress and its “ committees on 
the conduct of the war,” were no doubt unpleasant to 
Lincoln , but they carried tho country through tho crisis 
without tho effects visible 111 tho Mouth 

280 Another act of Federal legislation --the National National 
Bank Act— should bo mentioned hero, as it was closely hanking 
connected with tho sale of bonds (February 25, 1 wystein. 
The banks woio to bo organized, and, on depositing United 
States bonds at Washington, wore to be permitted to issue 
notes up to 90 per cent, of the value of the bonds deposited. 

As the redemption of tlio notes is thus assured, they circu- 
late without question all over tlio United States. By a 
subsequent Act tho remaining State bank circulation was 
taxed out of existence. The national banks are still in 
operation; but tho disappearance of United States bonds 
threatens tlioir continuance. 

281 . At the beginning of 1862 tho linos of demarcation Admission 
between the two powers had become plainly marked. Tho WphL 
western part of Virginia had separated itself from tho Virginlu. 
parent State, and was admitted as a State (1863) undor 
the name of West Virginia It was certain that Delaware, 
Maryland, Kentucky, and Missouri had boon saved to tho 
Union, and that the battle was to bo fought out in tlm 
territory to the south of them. In tho west Grant 
(p 788), commanding a part of Buell’s general forces, 
moved up the Tennessee river and broke tho centre of the 
long Confederate lino by tho capture of Forts Henry and Forts 
Donelson (February 1802) The collapse of the Con- and 
federate lino opened the way for tho occupation of almost Donol ‘ )011 ' 
all western Tennessee, including its capital, and tho theatre 
of war was moved far forward to tlie southern boundary of 
tho State, an advance of fully 200 miles into tlio heart 
of the Confederacy. It had been shown already that tho 
successful officers were to bo those from West Point ; but 
oven they were getting tlioir first experience in tho handling 
of large masses of men. Grant and Hhertnan mved a part 
of that experience to the military genius of the ( 'onfedomto 
commander, Albert S. Johnston, whose sudden attack on 
their army at Pittsburgh Landing (April 0) brought cm PitWmigh 
tho first groat battle of tho war, Tho Federal forces held Isauhng, 
out stubbornly until tho arrival of Buell’s advance guard 
relioved tho pressure, and tho Confederates wore driven 
back to Corinth, with tho heavy loss of their commander, 
who had boon mortally wounded. Steady advances brought 
the Union armies to Corinth, an important railroad centre, Corinth, 
in Juno; and the Mississippi was opened up m far as 
Memphis by these successes of the armies and by tho 
hard fighting of tho gunboats at island Number Ten and 
other places. At the northern boundary of the Ntat© of 
Mississippi the Union advance stopp'd for the time, but 
what had been gained was held* 
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282 At tlio name Lime the Mississippi was opened 111 
part irom below. A great naval expedition under Ear- 
lngut and Porter, with a land force under Butlei, sailing 
fiom Fort 'Monroe, came to tlio mouth of the Mississippi 
Farmgut rau past tlio forts above the mouth of the river, 

New sank the ironclads ■which mot lum, and captured New 
Orleans, Oilcans (April 215) The land forces then took possession 
of it and tlio forts, while the fleet eloarod the river of 
obstacles and Confederate vessels as far as Port Hudson 
and Viekslmvgb, where the Confederate works wero situated 
on bluffs too high for a naval attack. 

283 The energy of the combatants liad already brought 
ironclad vessels to tho test which they had not yet met 
elsewhere, that of actual combat. "Western ingenuity had 
produced a simple and excellent typo of river ironclad by 
cutting down river steamers and plating them with raihoad 
or other iron. Tho typo needed for tlio lougher Eastern 
waters was different, and tho Confederates converted tho 

The frigate “ Momnuio,” captured at Norfolk, into an ironclad 
“ , °f a move seagoing type. Tho battle between her and 
the “ Monitor " (March 8 ), in Hampton Roads, was inde- 
nuu'.” eisive ; but the “ Merrimae ” was driven back to Norfolk, 
tho blockade and the cities of tho Atlantic coast, which 
had seemed to be at its mercy, wore saved, and tho day 
of wooden war-vessels was seen to be over. Before the 
end of the following year there were 75 ironclads in the 
United (States navy ; tho number of vessels had increased 
to 588, with 'I M3 guns and 35,000 men. 

Tlio ecu- 284 , Tho hundred miles between Washington and ltich- 
eum. m(UU * am crossed by numberless streams, flowing south- 
jittiffn. and offering strong defensive positions, of winch tlio 

Cun federates had taken advantage, hi ‘Chilian 271) 
therefore wished to move his army to Fort Monroe and 
attack Richmond from that point, on the ground of Corn- 
wallis's campaign of J78L He believed that such a 
movement would force tho Confederate armies away from 
Washington to moot him. The administration, believing 
that such a movement would only open the way for tlio 
enemy to capture Washington — a more valuable pmo than 
Richmond— gave directions that a part of M'Clellan’s 
force, under M ‘Dowell, should take tho overland routo as 
far aa Frodorickalmrgh, whilo tho rest, under M‘Clollan, 
wore moving up the peninsula towards Richmond ; and 
that, as the enemy willidrow to moot tho lattor, a junction 
of the two divisions should take place, so as to carry out 
M'CIoIlan’s plans without uncovering Washington, But a 
month was spout in besieging Yorldmvn ; when the attompb 
was made to form the junction with M ‘Dowell it involved 
tho separation of tho two wings by tho little river Chick- 
ahominy 5 and in May tho spring rains turned the little 
stream into a wida river, and tho army was dividod. 
Joseph M. Johnston, tho Confederate commander, at once 
tftivon attacked tho weaker wing at Bovou Pinos and Fair Oaks, 

rtuRfi but was beaten, and was himself wounded and com- 

aml rah* p@p @ £ ] eavo the service for a time. TkiB ovent gave 

his place to Robert E, Lee, whose only military service 
in the war up to this time had boon a failure in western 
Virginia, lie was now to begin, in conjunction with 
Thomas J, (“ Stonewall") Jackson, a series of brilliant 
campaigns, 

daejt. 285 , From Staunton, 100 miles west of Richmond, tho 
»on’« Sh ena ndoah valley extends north-east to the Potomac, 

ndd, whence there is an easy march of 75 miles south-east to 

Washington* Jackson struck the Union forces in the 
valley, drove them to the Potomac, and excited such 
alarm in Washington that M ‘Dowell’s troops were hastily 
withdrawn from Fredericksburgh. Having thus spoiled 
M'Ciellan’s plan of junction, and taken some 40,000 men 
from him, Jackson hurried to Richmond. Lee met him 
on the north side of the Chiekahominy, and the two armies 
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attacked M'Ciellan’s right wing at Gaines’s Mill, and cut 
the connexion between it and its base of supplies on the 
Yoik liver (June 26) Unable to reunite Ins wings and 
legain his base, M'Clellan was forced to draw his right 
wing south, and attempt to establish another base on the 
James liver, Lee and Jackson followed hard on his 
letreat, and the “ seven days’ battles ” were tho most The 
despciate of the war up to tins time, the principal battles “seven 
being those of Savage’s Station (June 20), Glendale (Jmief a J,f 
30), and Malvern Hill (July 1) The last ended tho senes, m es ‘ 
for M'Clellan had reached the James, and Ins army had 
fixed itself 111 a position from winch it could not be driven. 

286 Popo had succeeded M‘Dowell, and Jackson at- Pope’s 
tacked and beat him on the battle ground of Bull Run cam - 
(August 29), driving his army towards Washington. ' imign ‘ 
M'Olollan was at once recalled to defend the capital As 
I 10 withdrew from the peninsula, Lee joined Jackson, and 
tho whole Coufodeiate ainvy, passing to tho north-west of 
Washington, began tho first invasion of the North As it 
passod through the mountains of noith-western Maryland, 
tho army of tho Potomac, which had been brought up 
through Maryland m pursuit, reached its rcai, and forced 
it to turn and fight tlio battle of Antietam, or Sharps- Antietai 
burgh, September 17. Both sides claimod tho victory, 
but Lee was compelled to recross the Potomac to his 
former position. M'Clollan was blamed for tho slowness 
of his pursuit and was removed, Burnside (p. 788) becom- 
ing lus successor The only great event of his term of 
command was liis attempt to storm tho heights behind 
Fredericksburgh (December 13) and tlio terrible slaughter Freclev- 
of his defeat Hooker was then put in Ins place. The whs- 
year 1802 thus closed with tlio opposing armies in about 
the samo positions as at tho beginning of tho war 

287 . At tlio beginning of the war the people and 
leaders of the North had not clcsirod to intorforo with 
slavory, bub circumstances had been too strong for them. 

Lincoln had declared that I 10 meant to save tho Union as 
ho beat could, — by proseiving slavery, by destroying it, or 
by destroying part and preserving part of it. Just after the 
battle of Antietam ho issued lus proclamation calling on The 
tho rovoltoil States to return to their allegiance before the Emanci- 
foll owing January 1, otherwise their slaves would bo P atl0u 
declared free men. No State returned, and tho threatened 
declaration was issued January 1, 1863. As president 
Lincoln could issue no such declaration ; as comraander-in- 

cluof of the armies and navies of the United States he 
could issue directions only as to tho territory within his 
lines ; but tho Emancipation Proclamation applied only to 
territory outside of his lines. It has therefore been 
debated whether tho proclamation was in reality of any 
force. It may fairly be taken as an announcement of the 
policy which was to guide the army, and as a declaration 
of freedom taking effect as the linos advanced. At all 
events, this was its oxact effect. Its international import- 
ance was far greater. The locking up of the world's 
source of cotton-supply had been a general calamity, and 
the Confederate Government and people had steadily 
expected that the English and French Governments, or at 
least one of them, would intervene in the war for the 
purpose of raising the blockade and releasing the Southern 
cotton. The conversion of the struggle into a crusade 
against slavery made intervention impossible for Govern- 
ments whose peoples had now a controlling influence on 
their policy and intelligence enough to understand the 
issue which had now been made. 

288 . Confederate agents in England were numerous and Oonfedo 
active. Taking advantage of every loophole in the British r *te 
Foreign Enlistment Act, they built and sent to sea the ^ at * 
" Alabama ” and u Florida," which for a time almost drove 
American commerce from the ocoan, "Whenever they were 
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closely pursued by United States vessels they took lefuge 
in neutial ports until a safe opportunity occurred to put 
to sea again Another, the “ Georgia/' was added m 
1863 All three were destroyed m 1864, — the “ Florida '' 
by a v Lolation of Brazilian neutrality, the “ Georgia ” after 
an attempt to transfer her to neutral owneis, and the 
“Alabama ” aftei a brief sea-fight with the “ Kearsarge,” off 
Cherbourg (June 19) Confederate attempts to have uon- 
clads equipped in England and France were unsuccessful 
289 In the west (§281) Bragg (p 788), now 111 com- 
mand of the Confederate foices, turned the right of the 
Union line m southern Tennessee, and began an invasion 
of Kentucky about the time when Lee was beginning Ins 
invasion of the North Carrying off much booty, he 

letired into Tennessee Towards the end of the year 

llosecrans moved forward from Nashville to attack him 
Mm- The armies met at Murfreesboro’, and fought a drawn 
fiees- battle during the last day of the year 1862 and the first 
boro’, two days of January 1863 The western armies were 
now m four parts, — that of Rosocrans near Murfreesboro’, 
that of Grant neai Coimth, that of Schofield m Missouri 
and Arkansas, and that of Banks in Louisiana The com- 
plete opening of the Mississippi being tho groat object, 
the burden of the work fell to Grant, who was nearest tho 
Vicks- river Vicksburgh was the objective point, and Grant at 
burgh. fi rs t attempted to take it from tho opposite or western 
hank of the river Failing lieie, ho moved south to a 
favour able point for crossing, and used the river fleet to 
transfer his army to the eastern bank He was now on 
the Vicksburgh side of the river. J E Jolmston was 
north-east of him, at Jackson, with a weaker army ; the 
bulk of the Confederate forces was at or near Vicksburgh, 
under Pembeiton Johnston wanted no siege of Viclcs- 
burgh , Pembeiton wanted no junction with Johnston, 
which might cost him the glory of defeating Grant ; and 
Grant solved their difficulty for them Moving north-east 
he struck Johnston’s army near Jackson, beat it, and drove 
it out of any possibility of junction. I-Ie then turned 
west waul, fighting several sharp battles as he went, and 
late m May he had Pemberton shut up in Vicksburgh 
His lines were maintained for six weeks, and then (July 
4, 1863) the finest Confederate army m the west sur- 
Port rendered. Port Hudson surrendered to Banks five days 
Hudson, later the Mississippi was opened from end to end, and 
°A““* the Confederacy was cleft in twain From this time com- 
Missis- mui ncation between the two parts of tho Confederate 
sippi, States became increasingly more difficult, and tho transfer 
of supplies from tho rich country west of the Mississippi 
was almost at an end There was little further fighting to 
the west of the great river, except an intermittent guerilla 
warfare and the defeat of Banks’s expedition against north- 
western Louisiana early in 1 864. When the war ceased 
in tho east, the isolated western half of the Confederacy 
fell with it 

290 , While Grant was besieging Vicksburgh, Jtose- 
crans had begun to move fiom the eastorn end of the 
Union line 111 Tennessee against Bragg at Chattanooga. 
He drove Bragg through tho place, and a dozen tnilos 
beyond it, into Georgia. Horo the Confederate army 
Chicka- took position behind Ohickamauga creek, and inflicted a 
manga, complete dofoat upon the pursuing Union forces (September 
1 9—20, 1863), Thomas covorod the rear stubbornly, and 
secured a safe retreat into Chattanooga, but tho posses- 
sion of the mountains around tho place enabled Bragg to 
cut off almost all roads of further retreat and establish a 
siege of Chattanooga. Bragg was so confident of success 
that he detached a part of his army, under Longstreot, 
to besiege Knoxville, 111 eastern Tennessee. Grant was 
ordered to take command at Chattanooga, and went 
thither, taking Sherman and others of the officers who 


had taken part in his Vicksbuigh campaign Ho soon 
opened new routes of communication to the rear, supplied 
and reinforced his army, and began to prepaio for the 
storming of the mountains before lnm. Ilia assaults on 
Lookout Mountain and Missionary Bulge (November 28 - Lookout 
25) were among the most dramatic and successful of the Mountain 
wai Bragg was driven out of all his positions and back *™ nar j S 
to Dalton, where Davis was compelled by tho complaints Ridge, 
of his people to remove him, and appoint J. 15. Johnston 
his successor Longstreet broke up tho siege of^ Knox- 
ville, and made good his retreat across the mountains into 
Virginia to join Loo. 

291 . The army of tho Potomac, under Hooker, kept 
its place near Frederick, sbm’gh (§ 28(5) until hi ay 1863 
Hooker thou began a movement across tho Knjndan to- 
wards Richmond, and was defeated in (he battle of 
Chancelloisvillo (May 2-3). The vietonous army sultorcd dluuicpl- 
the severest of losses in the death ol Jackson, but this tlul lenwillc. 
not check Leo’s preparations for a second invasion of tho 
North, which began the next month. As his army moved 
northwards, very nearly on tho louto which it had followed 
the year bofoio, the army of the Potomac hold a parallel 
couise through Maiyland and into Bonus) hania. Tho 
Confederate forces penetrated farther than in 18(52; their 
advance came almost to Ilamsburgli, and threw the 
neighbouring Northern cities into great alarm ; but the 
pursuing army, now under Meade (p. 790), met Lee at 
GcUysburgli (July 1-3) and defeated him. Tho (Ion- GnUyn- 
fedorate aimy, assaulting its onomy in very strong posi- burgh, 
tions, suffored losses which were almost irreparable, and 
it was never again quilo the same army as before Gottys- 
burgli. Borne Northern critics wore inclined to think that 
Leo’s former successes had roally boon duo to Jackson’s 
genius, and that he had lost his power in losing Jackson, 

Tlio campaign of 1864 was to jirovo tho contrary. The 
customary rotreat brought tho two armies back to very 
nearly tho same positions ■which they had occupied at the 
beginning of tho war, tho Rappahannock flowing between 
them. Here thoy remained until tho following spring, 

292 The turning-point of the war was evidently in tho Thu cur- 
early days of July 1863, when tho victories of Vicksburgh ri ' nL ° r 
and Gettysburgh came together. The national Govern- 
ment liad at the beginning cut the Confederate States down 1 8 
to a much smaller area than might well have been ex- 
pected , its armies had pushed tho besieging lines far into 
the hostile territory, and had hold tho ground which thoy 
had gained ; and the war itself had developed a class of 
gonerals who cared loss for tho conquest of territory than 
for attacking and destroying tho opposing armies. The 
groat drafts on tlio future which the credit of tho Federal 
Government enabled the North to make gave it also a 
staitling appearance of prosperity ; so far from feeling the 
war, it was driving production of every kind tu a higher 
pilch that over before. Tlio citius began to show great 01 
ovidences of wealth, and new rich men appeared, many of 
them being tho “shoddy aristoeracy,” wlm had acquired 
wealth by mis-serving tho Government, but more being aide 
men who had grasped the sudden opportunities offered by 
tho changes of affairs. 

293 . The war had not merely developed improved 
weapons and munitions of war ; it had also spurred the 
pooplo on to a more careful attention to the wulfa.ro of tho 
soldiers, tlio fighting men drawn from their own number, 

Tho Sanitary Commission, the Christian Commission, and 
other voluntary associations for the physical and moral 
care of soldiers received and disbursed very large aumi, 

Tho national Government wm laying an average amount 
of $2, 000, pOO per day for the prosecution of the war, 
and, in spito of the severest taxation, tlio debt grow to 
1500,000,000 in June 1862, to twice that amount » year 
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later, to in' 1,700, 000, 000 m Juno 1864, and readied its 
maximum August 31, 1 865,— $2, 84 5, 907, 626. But tins 
lav mil expenditure was directed witli energy and judg- 
ment. Tlio blockading tloets were kept in perfect order 
and with every condition of success. The railroad and 
telegraph woio brought into systematic use for the first 
time m modem warfare Late in 1863 Stanton, the 
secretary of war, moved two corps of 23,000 men from 
Washington to Chattanooga, 1200 miles, m seven days 
A y ear later ho moved another corps, 15,000 strong, 
irmn Tennessee to Washington in eloven days, and within 
a month had collected vessels and transfen ed it to North 
( ’arolina. Towards the end of tho wai, when the capacity 
of the railroad for war purposes had boon fully learned, 
these sudden transfeis of troops by the Federal Govern- 
ment almost neutralized tlm Confederate advantage of 
interior lines. 

294 . On tho oilier hand, tho Federal armies now held 
almost all the great (Southern through linos of railroad, 
except the Georgia lines and thoso which supplied Leo 
from tho (South (§ 296). The want of tho (Southern 
people was merely growing in degree, not in kind. Tho 
tloiiBcwp conscription, sweeping from tho first, had became omni- 
tieu. vorotiH ; towards the end of the war every man between 
seven teen and fifty-live was legally liable to service, and in 
practice tho only limit was physical incapacity In 1863 
tlm Federal Government also was driven to conscription. 
Tho first attempts to carry it out resulted in forcible 
resist mice in several places, tho worst being tho “draft 
riots ” in New York (duly), when tho city was in tho hands 
of the mob for several days. All tlio resistance was put 
dmvn ; but exemptions and substitute purchases wore so 
freely permitted that the draft in tho North had little effect 
except as a stimulus to tho (States in filling their quotas 
of volunteers by voting bounties. 

(hunt ami 295 . Early in 1864 Grant (§ 290) was made lieutenant* 
NUmuau, general, with the command of all the armies. He wont 
to Washington to moot Loo, leaving Nhorman to faco 
Johnston at Dalton. Events had thus brought tho two 
ablest of tho Confederate gonorals opposite tho two men 
who were tlio best product of the war on tho Northern 
side. It remained to be soon whothor Turn, with his army 
of northern Virginia, could resist the methods by which 
Grant and (Shorman had won almost all the great tablo- 
laml which occupies tho heart of tho country east of tho 
"MinfUNiuppi. And it remained to bo seen, also, whether 
the reputation which Grant had won at a distanco from 
tho political atmosphere of Washington would not wither 
in lus new position. It was necessary for Mm to take the 
overland route to Richmond, or meet M ‘del Ian’s fate. 
He did not hesitate. Early in May 1864, with about 
twice ns many men (125,000) as X- 100 , he entered the 
“Wilderness” on the other side of the Rapiclan, At the 
same time he sent 30,000 men, under Butler, up the 
James river; but this part of his plan proved of com- 
paratively little service. 

“Wilder- 396 . Two weeks’ hard fighting in the Wilderness and 
new” at Spotsylvania Court House (May 5-18), and four days 
j-ftore at North Anna (May 28-27), with flank move- 
ments as a moans of forcing Lee out of positions too 
strong to be taken from the front, brought the army of 
the Potomac to Cold Harbor, in the immediate defences 
of Richmond, On® assault, bloodily repulsed, showed 
that there was no thoroughfare in this direction. Lee 
had so diligently prepared that his position became stronger 
as he was driven info greater concentration ; and Grant 
began to move along the eastern face of the line of Con- 
federate fortifications, striking at them as he passed them, 
but finding no weak spot. As he crossed the J ames river 
and reached Petersburg!!, he came at last into dangerous 
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proximity to the railroads which brought Lee’s supplies Pete 
from the South — the Weldon Raihoad, running directly bl - u 'g 
south, the Danville Railroad, mnning south west, and the 
Southsido Raihoad, running west At this end of lus 
line, therefore, Lee kept the best part of Ins troops, and 
lesisted with increasing stubbornness Grant’s efforts to 
cairy Ins lines farther to the south-west 01 to leach the 
railroads Resorting to the plan which had been so 
effective with M’Clellan, he sent Early on a raid up tho 
(Shenandoah Valley, to threaten "Washington (July). But 
Early was not Jackson, and he returned with no more 
success than the frightening of the authorities at Wash- 
ington Grant put Sheridan in command 111 the valley, 
and lio beat Eaily at Cedar Cicek (October), scattering 
his army for the remainder of the wai In August 
Grant succeeded in seizing a few nules of the Weldon 
Railroad ; but Lee brought Ins supplies in waggons lound 
that portion held by Grant. Late in the year this was 
stopped by the destruction of some twenty miles of the 
load Hero Grant was himself stopped foi the time. Leo 
had so taken advantage of every defousivo position that 
Grant could not reach the nearer of tho other two rail- 
loads without an advance of 15 miles, or the further one 
without a circuit of about 40 miles Tho two armies 
remained locked until tho following spring Grant, how- 
ever, was operating still more successfully elsewhere 
through (Sherman. 

297 . Shorman (§ 295) lmcl moved on tho same day as 
Grant (May 5) Johnston’s retreat was skilfully con-Jolm- 
ductcd ; every position was hold to tho last moment ; and st ° n ' s 
it was not until tho middle of July that Shciman had retrea 
forced him back to Ins strongest lines of defence — those 
around Atlanta Tho Confederate forces could not re- 
treat much beyond Atlanta, for tlio great contral table- 
land hero bogins to fall into the plains which stretch to 

the Atlantic. Shorman had now been brought so far 
from his base that the two armies were much more 
nearly on an oquality than in May ; and Johnston was 
preparing for tho decisive battle when Davis made Sher- 
man’s way clear. A feature in Davis’s conduct of the 
war had boon liis extraordinary tondency to favouritism. 

He had been forced to take Johnston as commander in 
Georgia; and the widespread alarm caused by Johnston’s 
inexplicable porsistonco m retreating gave him the excuse 
ho desired He removed Johnston (July 17), naming 
Hood (p. 789), a “fighting general,” as his successor. 

Beforo the end of tho month Hood had made three furious 
attacks on Shorman and been beaten in all of them. 
Moving around Atlanta, as Grant was doing around Peters- Atlant 
burgh, Sherman cut the supplying railroads, and at last was 
able to telegraph to Washington (September 2), “Atlanta 
is ours, and fairly won.” 

298 . Hood, by tho direct command of Davis, then 
adopted a course which led to the downfall of the Confed- 
eracy in the following spring. Moving from between 
Sherman and the open country, he set out for Tennessee, 
expecting to draw Shorman after him. Sherman sent 
Thomas (p. 790) to Nashville, called out tho resources 
of the North-West to support him, and left Hood to his 
march and his fate. • Hood reached Nashville; but in Naahv 
the middle of December Thomas burst out upon him, 
routed his army, and pursued it so vigorously that it 
never again reunited. One of the two great armies of 

the Confederacy had disappeared; and Sherman, with one 
of the finest armies of the war, an army of 60,000 picked 
veteran troops, stood on the edge of the Georgia mountains, 
without an organized force between Mm and the back of 
Lee’s army in Virginia. 

299 . In the meantime the presidential election of 1864 Eleotl? 
had taken place, resulting in the re-election of Lincoln, M 18® 
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ratified by the necessary number of States, and became a 
part of the constitution (1870). Ratification of it was 
imposed as an additional condition on Virginia, Missis- 
sippi, and Texas, which had rejected the ougmal teims 
of readmission They accepted it, and weie readmitted 
(1870). It was not until January 30, 1871, that all the 
States were once more represented m Congress. 

310 . The foreign affans of the United States during 
this period took on a new appeatance The country’s 
promptness in disarming at the end of the war put it 
under no disadvantage 111 dealing with other nations, 
power and pacific intentions were united in the act The 
successful completion of the Atlantic cable (1866) gave 
a celerity and diiectness to diplomacy which was well 
suited to Amencan methods The tone of Ameucan 
complaint at the continued piesence of Trench soldiers 111 

Mexico. Mexico grew more emphatic as the success of the wai 
became assured , and, at the end of the war, significant 
movements of troops to the Mexican frontier led tlie 
Trench emperor to withdraw his support of Maximilian. 
Alaska. Alaska was purchased from Russia in 1S67 Tlio treaty 
Treaty 0 f Washington (1871) provided for the settlement by 
inrton arbitration °f the “Alabama” disputes, of the nortli- 
s 11 western boundary, and of the claims of Canada for 
damages for use of the shore by American fishermen 
The The captme by a Spanish man-of-war of tlie “ Virginius,” 
a vessel claiming American nationality, and the execution 
case 18 a P art ^ er crew (1873), thieatened to interrupt 
case friendly relations with Spam , hut the rupture was averted 

The hy proof that tlie vessel’s papers were false Chinese 
Chinese, immigration had grown largely on the Pacific coast. 
There were riotous attacks on the Chinese by worthless 
white men , and many others did not feel that they wore a 
desirable political addition to tlie population of the United 
States. A tieaty with China was obtained (1880), by 
which the limitation of Chinese immigration was allowed. 
“Dyna- So, also, the raising of money in the United States to 
miteis ” assis t the destruction of private and public buildings 111 
England by some of the more dosperato of tho Irish 
people (1885) gave England reason for discontent, But 
the American Government had no power in the premises 
The matter was under tho exclusive jurisdiction of the 
State Governments ; and, as soon as these began to apply 
the common law to the case, the “dynamite subscriptions” 
disappeared. Further difficulties made then appearance 
as to tho Canadian fisheries (1886-87). When American 
Tlie fishing-vessels bought ico or bait in Canadian ports, tho 
Canadian Canadian Government seized and condemned thorn, on the 
fisheries, g roun( j that such purchases were acts “preparatory to 
fishing in Canadian waters.” Retaliatory measures were 
suggested, hut no full retaliatory system has been adoptod, 
nor has tho dispute yet been settled (1887). 

3 1 1 . The prosperity of tho United States know no 
Gold, cessation It had boon found that gold was not coufinod. 

to California In 1858 it had been discovorcd in Color- 
ado, at Piko’s Peak. It has sineo been found in most of 
Silver, the Pacific Sfcatos and Territories. Silver, a metal haidly 
known hitherto m tho United States, was discovered in 
Nevada (1858); and this metal also has been found to bo 
Petrol- widely scattered ovor the Pacific coast. Petroleum was 
eum - found in north-western Pennsylvania (1859), and tho 
enormous drain of this oil from tho earth still continues 
Coal without apparently affecting tho roservoir, Tho coal-fiolds 
of tho country began to bo understood clearly. Taylor, m 
1848, thought that tho coal-area of tho United States 
amounted to 133,000 square miles; it was estimated in 
Natural 1883 at over 200,000 square milos, Natural gas has sineo 
ff* 8, come into uso, and has made production of many kinds 
Menu- cleaner, moro effective, and cheaper. Manufactures and 
factum every variety of production have increased with cumulative 
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rapidity. In I860 tho largest flouung-mill m tho United 
States was m Oswego, N.Y , the next two in Richmond, 

Ya , and the fourth m New York city ; and the capacity 
of the hugest was only 300,000 bands a year In 1887 
the flour pi oduction of Minneapolis, almost unknown 111 
1860, is 100,000 barrels a week or 5,000,000 bauds a 
year Tho absolute free trade which prevails between the 
States has resulted m a constant shifting of centres ot 
pioductiou, a natural amval at tho best conditions of pro- 
duction, and an increasing development Mulhall, perhaps 
safei as a foreign authoiity, gives the total liiauuladures 
of tlie United States as £682,000,000 in 1870 and 
£888,000,000 in 1880, Great Britain coming next with 
£6 12,000,000 m 1870 and £758,000,000 in 1880. lie 
estimates tho accumulated wealth 0 ! Great Britain at Wealth 
£8,310,000,000 in 1870 and £8,960,000,000 in 1880, an 
mcieaso of £650,000,000, and that of the United States 
at £6,320,000,000 m 1870 and £7,880,000,000 in 1880, 
an increase of £1,560,000,000. If ho had followed the 
American census returns Ins value for 1880 would have 
been 25 por cent, larger. In 1870 the United Staten stood 
third in wealth , 111 1880 they had passed Franco in tho 
lace, and stood at least second Tho country whoso popu- 
lation has been developed within 280 yeans does already 
one-third of the world’s mining, one-fourth of its manu- 
facturing, and one-fiftli of its agriculture ; and at least 
one-sixth of tho world’s wealth is already concentrated in 
the strip of territory 111 central North America which is 
the homo of tho United States 

312 . Of tho 290,000 miles of railroad in tho world, 
piobably 135,000 are in tho United StatoB. Of the 
600,000 miles of telegraph lines, moro than a fourth are 
in the United States ; and the American telephone linos 
are probably still longer in the aggregate. Tho new 
development of tlio American railways began in 1809, Railways, 
when Vanderbilt consolidated tho Hudson River and Now 
York Central Railroads and formed a trunk line to the 
west. It was undoubtedly hastened by tho completion of 
the Central Pacific lino in that year, and it has resulted in 
a universal tendency to consolidation of railways and the 
evolution of “systems,” under combined managements 
(§ 273). The coincident introduction of Bessemer steel 
rails, tho steady increase of woight carried by trains, and 
concentrated competition have reduced railway freight 
rates through tho wholo of this poriod. Tho average rates 
per ton per milo wore X 7 cents in Now York in 1870 and 
0*8 in 1880, 2‘4 cents in Ohio in 1870 and 0*9 in 1880. 

Tho persistent effects of such a process on the industries of 
so large a country can hardly be described. 

313 Tho extraordinary stimulus given to a new tom- Railways 
lory, if it has any basis for production, by the introduction 1,1 tho 
of a new railway, is also quite beyond description. Most 
of tho Western railways have had to build up their own 
traffic ; tho railway has been limit, and the Halos of lands 
havo afterward brought into existence thu Unvus and men 
States which are to support it. Nebraska was described 
in tho Government reports of 1851 as a desert country, 
hopelessly unfitted for agriculture, and thu maps of tho 
time put it down as a part of thu “ (heat American 
Dosort.” It is now one of the leading agricultural M tales 
of tlio Union, with a population of a million ; ami Dakota 
is waiting only for tho legal form of admission to become 
a Slate. Tho profits of railway construction, the oppor 
lunitios for skilful management in the development of 
territory, and tho spice of gambling which jr’I mettled the 
whole wore groat temptations to Americans to embark 
in the business. The miles of railway eomdructod per 
annum, which had been from 1000 to 3000 (avenging 
about 1500 miles) for the period 1850-68, rose to 4615 
milos in 1809, to 0070 mi let in 1870, and to 7370 milts 
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m 187 1 . Masses of labouicrs wore brought into situations 
from which they could not easily escape , and masses of 
capital weic locked up in railways which wcio finally un- 
productive, and resulted only m total loss The result 
Pmiinci.i] was the financial cnsis of 1873, from which the country 
emis ol has hardly yet iully recovered. 

1873.^ 314 , bor the Hist tune 111 the history of the United 

oUho° SS tho Eolith has taken a 1101 mal part m all this 

y„ u th, development (§ 301), though it was not until about 1885 
that Houthern progress was fully understood by the lost of 
the country. (Staggering under a load of poveity and 
discouragement wlucli might have appalled any people, 
with the addition of social problems which no othoi 
country has solved with any gieat satislaction, the 
Southern people began to feol for tho first time the healthy 
atmosphere of free labour The former slave is a free 
labourer, and tho wluto man has gono to work ; white 
labour produced 10 pci cent, of tho cotton crop of 1860 
and 55 per cent of that of 1886. The last eighteen slave- 
labour crops of cotton amounted to 51,000,000 bales ; tho 
first eighteen free-labour crops amounted to 75,000,00 0 
bait's. And the latter figures are doeeptivo from the fact 
that, in their period, the (South had turned a largo percentage 
of its labour and capital into industries which had not been 
possible, only longed for, under the slave system. Cotton- 
seeds were waste under slavery • (500,000 tons of them 
were crushed in 188(5, giving *an entirely new production 
« of $12,000,000 per annum of cotton-seed oil Southern 

railways, which had made but a meagre comparison with 
those of the North and West in 18(50, began to assume 
something of the network appearance of the latter; they 
too began to concentrate into “ systems,” to reduce rates 
and improve service, and to develop new territory. 
(Southern manufactures began to affect Northern markets ; 
cotton mills in the South began to reap the advantages 
of their immediate contiguity to their raw material. 
Pennsylvania ironmasters were startled as their product 
was undersold in tho Philadelphia markets by Southern 
iron; and tho groat mineral Holds of Tonnossoo and 
northern Georgia, Alabama, and Mississippi, over which 
Sherman’s and flood’s mon had so lately boen tramping 
and fighting, were brought into notice and development. 
Wonderful as tho general progress of tho United States has 
boon during this period, tho share of tho now South under 
free labour has beau one of the most remarkable phases in 
it, 

Inmijum 315 . Tho population rose from 3], 443, 321 in I860 to 
or point. 38,558,371 in 1870 and 50,155,783 in 1880. At tlio 
Mien, uounml rate of increase up to i860 — ono-thirclfor each ten 
years— -tho increase from I860 to 1870 should have boon 
about ton and a half millions, instead of seven millions. 
The difference represents the physical influences of the 
civil war. This influence was shown most plainly in the 
(Southern States, notably in South Carolina and Alabama, 
which had hardly any incroaso, and a real decrease in adult 
males. It should also bo noticed that natural chocks on 
the increase of population are plainly perceptible in the 
Atlantic States In 1880, and were probably in operation, 
to a less extent, in 1800-70, though they wore made in- 
distinguishable by the war, The increase in 1870-80 at 
the former normal rate should have been a little over a 
million more than it was. The tendency will be more 
evident in future, but it ought to be allowed for in 
1860-70. 

The m 316 , The material prosperity of the country brought its 
own disadvantages. The sudden development of wealth 
ktloti gave the country for the first time a distinct wealthy 
clam, not engaged in production of any kind, and very 
1 often having none of the characteristics of the people who 
are the real strength of the country. The inevitable 
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extravagance of Government management, aggravated by 
a peiiod of civil wai, when the people vveie disposed to 
excuse almost any error of detail for which good motives 
could be shown, had its reflex influence on the people, as 
well as on the Governments of the nation, the States, and 
the cities An era of legal tender paper currency (§ 272), 
legally unvarying in value, but showing its effects in the 
constant sliif tings of puce 111 every other thing, brought 
uncertainly as to eveiy aiticle, puce, and transaction 
Tho people had learned that “ unhappy lesson — that theie 
is an easier way to make a dollar than by working for it ” , 
and it was not long before speculation among the people 
called out its correlative of dishonesty among Government 
officials Money was lavished on the navy ; m expendi- 
tures on that branch of tho service the United States 
stood thud or foiulh among tho nations, while the effec- 
tive results wcio discouraging “Rings” of politicians “ R m g S 1 
obtained contiol of the larger cities The “ Tweed ring ” 
in Now York city was oveitlirown in 1872 ; but New 
York was not the only city of corruption • Philadelphia, 

Chicago, and almost every city large enough to have fat 
opportunities for fraud and to deprive universal suffrage 
of the general acquaintance of neighbours, each fell under 
control of its “ring,” and was plundered without mercy. 
Corruption even attacked the judiciary, for the fust time 
American judges were found who were willing to prosti- 
tute tlioir positions, and the members of the “ Erie ring v 
wcio ablo to hold tlioir ill-gotten railroads because tliey 
owned tho necessary judgos. A “ whisky ring ” of distil- 
lers and Government employees (1874) assumed national 
proportions, and robbed tho Government of a largo per- 
centago of its internal taxation on spirits. Tho “ star- “ Star- 
routas,” in which tho contracts for mail transportation routes* ’’ 
were altered at the discretion of the contractor and the 
Government after tho competition for tho contracts had 
beon decided, gavo rise to as great scandals through tho 
connivance of Government agents with dishonest con- 
tractors. No one who lived in this period will wonder at 
the pessimistic lono of the public speeches which marked 
tho hundredth year of tho republic (1870). 

317 . Tho republic had life and vigour in it, and its 
peoplo showed no disposition to despair before the mass 
of corruption which confronted them. The newspapers 
attacked the star-route contractors, and drove the Govern- 
ment into an attack upon the ring, which broke it up. 

Tho efforts of privato individuals, backed by newspapers, 
broke up the Tweed ring, banished or imprisoned its 
mombers, expelled the corrupt judgos from the bench, 
and carried destruction into the widespread whisky ring, 

Local rings were attacked in city after city, wore broken 
up and revived again, but always found tho struggle for 
existence more and more desperate. Tho people have 
shown themsolvcs almost vindictive in driving out of 
public life any who have boen proved dishonest : when 

the “Credit Mobilier,” the construction company of the "Credit 
Central Pacific Railroad, was shown to have bribed or Mobilier . 1 
influenced members of Congress to vote for it, there is 
ground for believing that the punishment was distributed 
more widely than justice demanded ; and it has come to 
be recognized as a decided disadvantage for a public man 
to be known as shrewd rather than honest. 

318 , The completion of reconstruction in 1870, and the The re- 
adoption of the 15th amendment (§ 125), made negro °°n- 
suffrage the law of the land, even in the Southern States, 

The Southern whites were the tax-payers ; the negroes 
were the majority; and the negro legislatures proved 
hopelessly corrupt. In one or two States the whites 
recovered control of their States by hiring their negroes 
to remain at home on election day, or by threatening them 
with discharge for voting. Railing in this line of action 
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in other States, the whites fell into a steady tendency 
towards violence A widespread secret society, the “Ku- 
“Ilu- Klux-Klan,” beginning with the effort to oveiawe the 
Klux- negro population by whipping and arson, was rapidly 
Kian * driven into political minders The reconstructed Govern- 
ments resisted as best they could. They tried to use the 
force of the State against the offenders , but the best part 
of the force of the State was the white element, which was 
most deeply involved in the resistance to the legal Govern- 
ment. On the application of the legislature of a State, or 
of the governor if the legislature cannot be summoned, 
the president may send Federal troops to suppress rebellion 
(§ 125) The reconstructed Governments called on Pre- 
sident Grant for such aid, and received it But the whites 
were the stronger race, struggling for pioperty, and know- 
ing well the letter of the law They refused to resist the 
smallest atom of Federal authority • a large force of them, 
mainly old Confederates and excellent fighting men, who 
had seized the city of Flew Orleans and ovoi turned the 
reconstructed Government (1874), retried quietly befoie a 
detachment of United States troops, and allowed the State 
Government to be restored The little United States army 
m the South was kept busy. Wherever it appeared, resist- 
ance ceased at once, breaking out at the same time else- 
where. The whites had to gain hut a single victory , as 
soon as they secured a majority m a State legislature they 
so arranged the election laws and machinery that a negro 
majority was thenceforth impossible The legislatures 
and governors, with nearly all the local officers, were then 
Democrats ; calls for Federal tioops ceased at once ; and 
the Republicans of the North, the dominant party of the 
nation, were reduced to the necessity of seeing their 
Southern vote disappear, without the ability to do any- 
thing to check the piocess As the election of 1876 drew 
near, the reconstructed Governments of all the seceding 
States, except Florida, South Carolina, and Louisiana, had 
become Democratic. 

Civil 319. Congress, which was controlled by the Republicans, 
Bights had not been idle. The Civil Rights Act (1870) provided 
Act> that fines and damages should be imposed for any attempt 
to violate or ovado the 15th amendment or for con- 
spiracy to deprivo the negroes of the right of suffrage. 
Election The Election Act (1870) exorcised for the fiist time the 
Act> right to alter or amend State laws as to Federal elections 
which the constitution liad given to Congress. This w r fta 
strengthened by another Act in the following year. The 
Force Force Act (1871) went farther than tho instinct, s of the 
Aot - American people could follow Congress. Tt provided that 
any conspiracy or combination strong onouglx to deprive 
the negroes of the benefits of tho 14th amendment 
should be evidenco of a " denial by the fttato of the equal 
protection of the laws” to all its citizens ; that the 
president should be empowered to use tlio army, navy, 
and militia to suppress such combinations ; that, when 
any combination should appear in arms, tho act should he 
a rebellion against the United Statos ; and that, in such 
case, the president should have power to suspend the writ 
of habeas corpus in the rebellious territory (§ 305). 

320. It was plain that tho Southern whites moant to 
govern their States with little present regard to tho lost 
two amendments, and that it was impossible to defeat 
their purpose without cutting up tho Stato system in the 
South by tho roots. Even ia 1872 a strong element of 
the Republican party thought that the party policy had 
gone too near the latter course, It held a convention of 
Liberal its own, under the name of the Liberal Republican party, 
Re ' and nominated Greeley and Brown. The Democratic 
party 004 P art L anxious to save local government and State rights 
in the South, but completely discredited by its opposition 
to the wa^ accepted the Liberal Republican platform and 
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nominations Its action was in one sense a failure ; 

Greeley had been one of tho bitterest and angriest critics 
of the Democratic party, and so many of the Democials 
refused to vote for him that Ins defeat was hardly evei 
doubtful. The Republicans renominated Giant, with Election 
Henry Wilson for vico-pi esidont , and they received the el 1872 
votes of 286 of the 319 electois, and worn elected The 
action of the Democratic party 111 adopting the Liberal 
Republican platform, and thus tacitly abandoning its oppo 
sition to leconstiuction, brought it back into the lines ol 
political conflict and made it a viable party 

321 The election of 1876 was tho first ically contested Election 
election since 1860 The Democrats nominated Tildon 1,1 
and Hendricks (p 789) and the Republicans Hayes and 
Wheeler (p 790). The platforms showed no distinct 
grounds of party struggle, except that of tho ms and the 
outs. Tho election turned on tho votes of tho Southern 
States in which the reconstructed Governments still held 
their own or claimed to do so , and tho extra-constitutional 
device of an electoral commission resulted in a decision iu 
favour of Hayes aud Wheeler As a part of tho result, 
some arrangement had been made for the , settlement of the 
Southern difficulties, for Grant immediately withdrew the, 
troops from Eloiida, South Carolina, and Louisiana, aud 
the reconstructed Governments of those States surrendered 
without a struggle. All tho Southern States were now 
Democratic , tho negroes -had every right hut that of 
voting , and oven this was permitted to a sufficient extent 
to throw a veil over tho well-understood general statu of 
affairs. Colorado, tho thirty-eighth State (and the last, Admen 
up to 1887), was admitted m 1876 and took part iu this S°, u ul , 
election Uol “ I ' ul '> 

322. The Hayes administration was a welcome period 
of calm The mam subject of public interest was mone- 
tary, and much of it was duo to tho change of conditions 
duung and sinco tho war I11 order to sell bonds during 
the war it had boon necessary, not only to make the 
interest very high (m some cases 7'3 per cent.), but to sell 
them for tho Government's own depreciated paper. Thu 
Act of 1869, to restore the public credit, pledged the faith 
of tho United ft tales that the bonds should bo paid iu coin. 

This liad seemed very inequitable to some, but was 
acquiesced in. When the price of silver had fallen, in Domono* 
July 1876, to 17d., a ratio for gold and silver of 20: 1, tifitkm 
aud it was found that an Act of 1873 had dropped tho ut 8 lVw 
silver dollar from the coinage, tho people jumped to the 
conclusion that this was a Lick of the bondholders to 
I secure a further advantage in tho payment of their bonds 
in the more valuable metal only. It was useless to urge 
that for forty years before 1873 the silver dollar had been 
token money, and that its average coinage had been only 
about $150,000 a year; the current was too strong to be 
resisted, and Congress passed (1878) an Act to restore 
the silver dollar to the coinage, to compel the coinage of 
at least $2,000,000 in silver per mouth, and to make tho 
silver dollar legal tender to any amount. Tho Act is 
still (1887) in force, in spite of the recommendations of 
successive presidents and secretaries of the treasury for 
its ropoal. The operation of refunding had been begun U«* 
under tho Act of July 1 1, 1870, authorizing tho issue of fmuthig 
5, 4|, and 4 por cent, bonds, to take tlio place of those at 
higher interest which should be payable. This first refund* 
mg operation was completed in the year of the resumption 
of specie payments (1879). The issues w ere $500,000,000 
at 5 per cent., $185,000,000 at 4$, and $710,345,050 at 
4, reducing tho annual interest charge from $81,030,084 
to $61,738,838. One secret of the success of tho Govern 
ment and ita high credit was tho persistence of the people 
in urging the payment of the national debt. The work 
was begun as soon as the war was ended ; liefore ail the 
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Roduc- soldiers liad been sent home $30,000,000 of the debt 
national keen P ai( ^ an< l hardly a month has passed since with- 
dobt. * oufc somo reduction of tho total amount. Between 1865 
and 1880 tho debt fell from $2,850,000,000 to about 
$ 2 , 000 , 000 , 000 ; and, as it decreased, the ability of the 
Government to borrow at lower interest increased. About 
$ 200 , 000,000 of 6 per cent bonds fell due in 1881, and 
tho secretary of tho treasury (Windom) took tho respon- 
sibility of allowing the holders of them to exchange 
them for 31 per cent, bonds, redeemable at tlio pleasure 
of tho Government This privilege was extended to 
about $300,000,000 of other bonds, giving a saving of 
$10,000,000 interest. The 4 J per cent bonds of 1870-71 
($250,000,000) are not redeemable until 1891, and tho 
4 bonds ($738,000,000) until 1907. Roughly stated, tho 
whole debt, deducting cash m the treasury, is under 
$1,400,000,000, about $1,100,000,000 being mtorest- 
beariug, the remainder non-interest-bearing, paper currency 
of different kinds. 

3 2 3 * In 1880 the Republicans nominated Garfield 
0 * (p. 788) and Arthur (p. 787), and tho Democrats Hancock 

(p. 789) and Ihiglish. Again thoro was no groat distinction 
between tho party principles advocated. The Democrats, 
naturally a freo-trado party, wore not at all ready to fight 
a battle on that issue ; and tho Republicans, turning the 
contest to the point on which thoir opponents woro divided, 
succeeded in electing thoir candidates. They were in- 
augurated in 1881 ; and tho scramble for office which had 
marked cadi now administration since 1829 followed 
($ 202). Tho power of the senate to confirm tho president’s 
nominations had brought about a practice by which tlio 
appointments m each 8 late were left to the suggestion of 
tho administration senators from that State. The senators 
from Now York, fooling aggrieved at certain appointments 
in thoir Slate, and desiring tlio prestige of a ro-oloction 
by thoir legislature, resigned. Unfortunately for them tho 
legislature took them at their word, and began to ballot 
for thoir successors. Thoir efforts to be ro-olectod, the 
caucuses and charges of treachery or corruption, and the 
newspaper comments made up a disgraceful scene. In 
Asms- the midst of it a disappointed applicant for offico shot tho 
president (July 2 ), and lie died two months later. Vice- 
flohb * President Arthur succeeded him (§ 117), and had an un- 
eventful administration. Tho death of President Garfield 
called general attention to tho abominations of the system 
under which each party, while in offico, had paid its party 
expenses by tho use of minor officoa for its adherents. 
Civil The president’s powor of appointment could not bo con- 
Korvica trolled; but tho Pendleton Act (1883) permitted the 
reform, to make appointments to designated classes of 

offices on tho recommendation of a board of civil servico 
commissioners. President Arthur executed the law faith- 
fully, but its principle could hardly be considered estab- 
lished until it had boon put through the test of a Demo- 
cratic administration; and this consideration undoubt- 
Eoctlon edly had its influence on tbe next election (1884). The 
° r 188 *‘ Republicans nominated Blaine and Logan, and tho Demo- 
crats Cleveland and Hendricks. A small majority for the 
Democratic candidates in the State of New York gave 
them its electoral votes and decided the election in their 
favour. They were inaugurated (1885), and for the first 
time in more than fifty years no general change of office- 
holders took place, The Pendleton Act was obeyed ; and 
its principle was applied to very many of the offices not 
legally covered by it. There have been, however, very 
many survivals of the old system of appointment, and each 
of them has been met by a general popular disapproval 
which is the best proof of the change of public sentiment. 
At least, both parties are committed to the principle of 
civil service reform. There is a growing desire to increase 
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the number of offices to which it is to be applied ; and 
the principle is making its way into the administration of 
States and cities. 

324 At home and abroad there is not a cloud on the 
political future of the United States m 1887. The 
economic conditions are not so flattering , and there are 
indications that a new eia of struggle is opening before 
the countiy, and that it must meet even greater difficulties 
m the immediate future The seeds of these may perhaps 
be found m the way in which the institutions of the 
country have met the new economic conditions which came 
m with the railway in 1830. 

325 . Corporations had existed in the United States Corpora- 
beforo 1830, but the conditions, without the railway or turns m 
telogiaph, were not such as to give them pronounced ad- 
vantages over tho individual. All this was changed under g^ eg 
tho new rdgime ; the corporation soon began to show its 
superiority. In the United States at present there ars 
many kinds of business m which, if tho individual is not 

vory highly endowed, it is better for him to take service 
with a corporation. Individual success is growing more 
rare; and oven tho successful individual is usually suc- 
ceeded by a corporation of somo sort In the United 
States, as in England, the new ora came into a country 
which had always been decided in its leanings to indi- 
vidual freedom; and the country could see no now de- 
parture in recognizing fully an individual freedom of 
incorporation (§ 215). Instead of the old system, under Freedom 
which each incorporation was a distinct legislative act, of m_ 
gcncral provisions woro rapidly adopted by the several j?° 0 1 J oia ” 
States, providing forms by which any group of persons 
could incorporate themselves for any purpose. The first 
Act of tho kind was passed in Connecticut in 1837, and 
tho principle of the English Limitod Liability Act of 1855 
was takon directly from it. The change was first embodied 
in New York in its constitution of 1846, as follows : — “ Cor- 
porations may be formed under general laws, but shall not 
bo creatod by special Act, except for municipal purposes 
and in cases where, in the judgment of the legislature, 
tho objects of the corporation cannot be attainod under 
goneral laws.” The general laws were for a long timo 
morely directions to the corporators as to the form of the 
certificate and the place where it was to he deposited. 

The New York provision was only a development of the 
principle of a statute of 1811 applying to manufacturing, 
but it is an instance of what was taking place all over the 
country, 

326. The consequent freedom of corporations was also Dart- 
influenced by the law, as expounded by tbe Supreme Court 

of the United States in the “ Dartmouth College case ” ^° s 1 Q lcga 
(1819), whose principle has always beon tbe object of 
vigorous but unsuccessful criticism. Tho States aro pro- 
hibited by the constitution from passing any laws which 
shall alter the obligation of contracts. This decision held 
that a charter was a contract between the State and the 
corporation creatod by it, and therefore unalterable except 
by consent of the corporation. The States were careful 
thereafter to insert in all charters a clause giving the State 
the right to alter the charter ; but the decision has tended 
to give judges a bias in favour of the corporations in all 
fairly doubtful cases. Corporations m the United States 
thus grew luxuriantly, guarded by the constitution, and 
very little trenched upon by the States. 

327. American corporations have usually been well 
managed, and very much of the extraordinary develop- 
ment of the woalth of the United States has been due to 

them. But a corporation which holds $400,000,000 of Corporate 
property, owns more than one State legislature, and has a P° w * 
heavy lien on several others, is nob an easy creature to con- 
trol or limit, Wars of rates between rival corporations 
XXIII. — 99 
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claiming great stretches of temtory as “their own,” into I 
which other corporations must not intrude, are startling 
things to any people, The rise of a corporation, built 
upon the rums of countless individual business concerns, 
and showing that it can reduce railway corpoiations to an 
obedience which they refuse to the State, is too suggestive 
of an impenum %n impeno to be pleasant to a demociacy. 
Inter- The States, to which the whole subj eet legitimately belongs, 
State confess their inability to deal with it by leaving Congress 
merce to P ass Inter-State Commerce Act (1887), intended to 
Act. stop the encroachments of railway corporations on indi- 
vidual rights (§ 106), but the success of even this measure 
is still quite doubtful 

Corpora- 328. Still more unhappy have been some of the effects 
tions 0 f the new regime on the relations between employers and 
a ® o ei ^ s employed The substitution of a corporation for an mdi- 
p 7 ‘ vidual as an employer could not but affect such relations 
unhappily, at least for a time ; but the freedom and power 
of the corporate employers strained the relations farther 
than was at all necessary The first clumsy attempts to 
control the corporations, by limiting the percentage of 
their profits, led to the artifice of “watering,” or unneces- 
sarily increasing, their stock Iu good years the nominal 
dividends were thus kept down to an apparently normal 
percentage When bad years, or inci easing competition, 
began to cut down the dividends, the managers were often 
forced to attack the wages, or increase the duties, of their 
employees The “ bad years ” began to be more numerous 
and constant after the financial crisis of 1873 had set in ; 
and the first serious effects appeared in the “railroad 
strikes of 1877.” 

Con- 329. For many years past, the drift of population had 
centra- been towards an urban life. Taking the town of 8000 
tion of inhabitants as the lower limit of urban population, we find 
tionl ^ 3 per cent, of the population was to be classed as 

urban in 1790, and that the percentage had risen to 22 5 
in 1880 If towns of 4000 inhabitants had been taken as 
the lower limit, the urban population m 1880 would have 
been 13,000,000, or more than 25 per cent It may be 
thought that the policy of protection, of abnormal stimula- 
tion of manufactures, had something to do with this tend- 
ency ; but it is noteworthy that the increase during the 
generally free-trade period of 1840-60, from 8'5 to 161, 
was the greatest of any twenty years, unless wo take the 
period 1850-70, half free-trade and half protective, whon 
the percentage rose from 12*5 to 20 9. Whatever may 
have been the cause, the tendency is indubitable, and its 
effects in increasing the facility of organization among the 
employees of corporations, whose fields of operation are 
generally urban, are as easily to be seen. 

Popular 330 Some of the corporations were controlled by men 
feeling who were believed, m some cases on the best of evidenco, 
cornor 8 to k ave & a * ae( ^ control by the defects of American 
toons. a " cor P ora<;ion law, particularly by the privilege of the 
majority of stock-holders to use the whole stock almost at 
their discretion, even for the wrecking of the road and its 
repurchase on terms ruinous to the minority’s interests. 
Disrespect for “property rights ” thus acquired was apt to 
extend to other corporate property, acquired legitimately • 
in the railroad strikes of 1877, there were cases in which 
citizens usually law-abiding watched with hardly-concealed 
satisfaction the destruction of such property as belonged 
to corporations. Further, the neutral position of the 
United States had brought about the transfor of consider- 
able English and other foreign capital to the United States 
to be invested, under corporate privileges, in cattle-ranges 
or other industries connected with Western agriculture. 
The American managers of these corporations, feeling little 
responsibility to any power except their foreign employers, 
permitted themselves to take liberties with individual 
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settlers and their lights which arrayed a large pari of the 
agricultural population of the West against corporate pro- 
perty Finally, the differential lates made m pnvato, ovon 
secret, conti acts, by railway corpoiations all over tho 
country, had gathered up passions of all sorts against tho 
corpoiate “ monopolies ” The anchor of agricultural con- 
servatism, usually a safe reliance m the United States, had 
ceased to be of service in this matter An 01 dor, tho 
“ Pations of Husbandry,” said to number 1,500,000 mom- "Patrons 
beis m 1874, had been formed with tho avowed object of °f 
checking the common corporate enemy ; and, though its 1,audl 7. 
prominence was short-lived, its mfluonco remained 

331. The growing power of corporations, and that at a Anti- 
time when the democracy had just shown its strongtlnnost economic 
forcibly and to its own satisfaction , tho evident tendency of luiI uoncos. 
the coiporations, especially m tho protected industries and 

m transportation, to further combinations, such as “pools ” 
and “trusts”, the consequent partial disappearance of that 
competition which had seemed to bo a restriction on tho 
power of the corporations over tho individual ; tho power 
and disposition of corporations to cub wages down when- 
ever dividends made it necossary to do so ; tho half-under- 
stood, but heartily dreaded, weapon known as tho “ black 
list,” by which combinations of employers, especially of 
corporations, drovo employees inclined to “ agitation ” out 
of employment ; the general misgivings as to the wisdom 
or honesty of tho Stato legislatures, iu which tho power 
over corporations was vested ; tho unhappy influences of 
the increase of urban population ovor tho jury system ; 
tho complicated systems of appeals which had grown up in 
American law, with their opportunities for delay or per- 
version of justice by wealthy and determined corporations j 
the altered character of American labour, which was now 
largely made up of a mass of immigration hardly yet fully 
digested, and moro apt than Amorican labour had once 
been to sook help in somothing clso than individual effort, 

— all these influences made up a mass of explosives which 
became seriously dangerous after 1880. It was no longer 
so easy for tbo individual to defend himself against cor- 
porate aggression ; if it had boon, tho American working 
man was no longer so apt to trust to an individual de- 
fence; and labourers began to turn to combinations against 
corporations, though these combinations were ovon more 
prompt and successful in attacking individual employers 
than in attacking corporations. 

332. The trade unions, which rotainod most of tho con- Truth* 
servative influences of their generally beneficiary nature, union*, 
wore not radical enough ; and a local Philadelphia society, 

the “Knights of Labour,” was developed into a national “Knights 
organization, following tho usual Amorican system of local of 
“ assemblies,” with delegates to State and national eonveu- ^dmur,” 
tions. With but 52,000 members in 1883, it claimed 
630,000 in Oetobor 1886, and 1,000,000 at the beginning 
of 1887. Its goneral object was tho union of all classes 
and kinds of labour into ono organization, so that, “ an 
injury to one being the concern of all,” tho oppression of 
oven the humblest and weakest individual might he 
answered by the sympathetic action of moro important 
and, if necossary, of all classes of labour. The “ boycott,” Tho 
an imported idea, was its most successful weapon,* tho firm boycott, 
or corporation which oppressed its employees was to he 
brought to terms by a refusal of all members of the national 
organization to buy its productions, or to deal with any 
one who bought or sold thorn. Such a scheme was directly 
subversive of all social protoction or security ; and yet ft 
had gone on for nearly two yeans before it cam© plainly 
to public notice (January 1886), Boycotts incruasod hi A»tl. 
number ; local assemblies, intoxicated by their sudden wW 
success, went beyond the control of the well-intentioned 
head of the order ; the passive obedience on the port of 



787 


1870-1887.] 


UNITED 


STATES 


tho raombois, wliicli was a necessary feature of the system, 
evolved a class of local dictatois, or “rings,” which were 
irresponsible as well as tyrannical , and tho business of tho 
countiy was very seriously threatened all through the 
years 1886 and 1887 

333 1-^w has begun to pronounce distinctly against 
both tho black list and tho boycott, as well as against the 
systems based upon them There can be no doubt of tho 
cruel tyiauny which the new system of labour organization 
tends to eioet not only over its enemies, the class of em- 
ployers and those working men who aro not of the order, 
but over its own members. But tho demonstration of the 
illegality and tyranny does not alter tho conditions of tho 
problem, of which it is but a single phase. Iiow aio the 
English common law, its statutory development, and its 
jury system, to exist -when a groat mass of tho population 
is discontented, distrustful, and under the dominion of a 
secret public opinion, and when tho way does not seem to 
bo open for a removal of their discontents except by tho 
serious curtailment of tho corporate system which lias 
boon so powerful an agout in Amoncan development and 
Tlui new wealth f i Tho great American republic, then, sooms to be 
(,m * entering upon a now ora, in which it must moot and solve 
a new problem — tho reconciliation of democracy with tho 
modern conditions of production. 


Ihblto. 

gruphy, 


Tho winks (wilting of Mia various plmaem of tho history of tho United Stales 
am mu numi vims Unit only tho niuiU'H of tlio lending uutlwiltlos can l*o given*— 
'J ho hlHhnh'M of tho United Mules by Hanoi oft, (to 1783), 1‘ltlcin (to 171)7), lltuusay 
(to 1814), llUtUetli (to 1820), Bradford (to 1810), Tucker (to 1840), Spensei (to 
1H,>7), lit \ uni anil tiny, Srlionler, Von iIoIhI, lllgghmon , M'Mnstoi, Hidory of 
tho Aiiwricnu /*< ii/i/r ; Oilman, History of the American People', Whiner, Net rratue 
mid Urdu at Ihilmy; WUllanm, Statemm's il/aitmf; 11 It Kami oft, History of 
the Pacific Const ; The American UoinnnmimtUh Senes; Force, Tetri ft relating to 
the Colonies, and American Arch ires ; Pome, Federal anti State Constitutions', 
Hazard, Historunl Collritum* ; Neill, English Colonization in America, Dodge, 
Hnghsh Colon u s inAmmut; Do) la, English Cotomes ui America, Burke, P.njtish 
Settlements tn Amenta', Holmes, Annuls of America', (hnhiim, History of the 
Hutted Hit dts\ MunOmll, History of the Colonies', l’alfiey, History of New Eng- 
land; 1‘M'kntttu‘n H'tmlit ; Ootilnn, History of tho Jndepcntlcnco of the Umttd 
State* i Wtnmn, Header's IlnntlhooL of the Pcrnlvtton ; Carrington, Battles of the 
Revolution; Ludlow, War t>f American 1 mtenmitmce j Froth Ingham, Hist of the 
ltrpuhKe\ Story, Common (a ides-, Chalmers, Annals of the Colonies, and Pewit of 
the Colonies ; Scott, Constitutional Liberty in the Colonies, Journal* of Congress, 
i Annals of Congress, 1780-189L 5 Register of Debates in Congress, 1891,-37 ", 
Conyrtsstoml tllobe, 188.1-72; Congressional Reeoi'd, 1872-87; American State 
Fa/nr* (la 1818); linnlm), Abridged Debates of Congress (to 1850), United States 
Statutes at Lai ya\ Recited Plat Mrs of the United States ; Niles, Weekly Register, 
1811-flO; Tribune Almanac, 1888-87; Appleton, Annual Oycloptedta, 1HU1 80; 
fiiintfoul, A mm nun Almanac, 1878-87; MTherson. Political Manuals, Gieeloy, 
Political Text Book, 1800; Clunkoy, PoliUtat Cyclopedia, 1800; Hamilton, 
Republic of the United Mates ; ltunton, Thirty Tears' View ; Young, American 
Statesman; Johnston History of American Polities ; St an wood, History of 
Pres htmiM Elections; Porter, Constitutional History', Story, Commentaries on 
the Constitution', Kent, Commentaries on American Law, Wharton, Commen- 
taries \ J)uor, Constitutional Jurisprudence; llrownaon, American Republic, 
Mulford. The Nation; The Federalist', Jameson, Constitutional Convention, 
"Cent*, Republic of Republics; Tucker, Blackstone’s Conmenta) ies ; Curtis, 
History if the Constitution; Ihtnciorr, History of the Constitution ; Elliot, Debates ; 
Ciiolcsy, Constitutional Limitations, Too niton, nnd Constitutional Law; Soilgwiqk, 
statutory and (‘nnstitvt tonal Law', Hump, Notes of Constitutional Derisions; 
Wilson, Conyressional Government ; Flake, American Political Idea* \ 51 ‘Or ary, 
JtteHlmi Laws: Hen or, Jnier-State Law; Lamphoro, American Government ; 
Counting the Electoral Tote, 1787-187(1 \ M'Knlght, Electoral (System; Dillon, 
Municipal Corporations j Morse, Ctttsenship ; Lnlor, Political Cyclopaedia, Bur- 
net , of the North-West Territory, 1847; Flint, Geography and History 

of the Mississippi Valley , 1828; Histories of tho various States; Bishop, History 
of A mcrictm Manufactures', Haybort, Statistical Annals ; Pitkin, Statistical View, 
JHlfl; Do How, Industrial Record of the South and West, 1802; Highly Years' 
Progress of the United Slates, 1801 ; First Cmtwry of the Republic, 1870; Com- 
pmdinm of the Census, for 1800, 1800, 1870, nnd 1880 : Walker, Statistical Atlas, 
1874; Heiflmtu** Statistical Atlas, 1884; Reports of l ha Bureau of Statistics, 

1880- 87; Lyman, Diplomacy of the United States; Trosaot, Diplomacy of tho 
ttmoMim, and Diplomatic History, 1707-1801; Baker, Diplomatic History, 

1881- 85 1 Reports of the Secretary of the Treasury; Cooper, History of the Navy 

(to 1888); Ammons, History of the Navy (to 1868); I 'robl o, History of the American 
Flag; Rowtovelfe, History of the War of 1819; Boynton, History of the 

Navy, 1801-415 ; porter, Naval History of the Civil IFar , Williams, History of 
the Negro Ram Wilson, Rise and Fall of the Stave Power ; Qoodcill, Slavery and 
Anii-StoiM'y ; nurd, Law of Freedom and Bondage; Hammond and ntliais. The 
Pro-Slavery Argument; Stephen#, War batmen the States ; Blaine, (Twenty Years 
in Congress ; OjfMut Record* of the CHvil War ; Rebellion Record ; Personal 
Narratives of Grant, Shorn an, M'Olollan, J. IE, Johnston, Hood, and Beauregard ; 
Reports of the Commutes on the Conduct of the War ; Scribner, Campaign.* of the 
mm Tm* i Battles and Leaders of the Civil War ; Gomfeo do Paris, History of 
the CM I War in America; Greeley, American Conflict ; Draper, History of the 
mm War ; Pollard, Lost Cause; Davis, Rise and Fall of the Confederate Govern- 
ment; American Slate Papers on Finance (to 1828) ; Solies, Ptmnetal History 


Money in the C 

mates; Aevmue Com- 

mission Rjrnrt,Jmi TmmI 

i ^ their 'o tiffin "mid Probims; l(\\tiamfRailways mictthe 'Republic; Ely, 
Labour Mammetd in America ; Mt&terts of the Bureaus of Statistics of the various 


The Pi esidents and Vice-Presidents of the United States 


Teims 

Pi esidents 

Vice-Pi esidents 

17S9-93 

1703-07 

17')7-1801 

1801-05 

1805-0!) 

1800- 13 
1813-17 
1317-21 
1821-25 
1825-29 
1829-33 
18J3-37 
1837-41 
1811-45 

1815-49 

1849-53 

1853-57 

1857-01 

1801- 05 
1805-09 

1809-73 

1873-77 

1877-81 

1881-85 

1885-80 

1 Gooige Washington, Va 
Geoigo Washington 

2 John Adams, Mass 

3 Thomas Jeffeison, Yu 

Thomas Jeffeison 

4 James Madison, Va 

James Madison 

5 James Mamoo, Va. 

James Monioe 

8 John Quincy Adams, Mass 

7 Andiew Jackson, Tenn 
Ancliew Jackson 

8 Mai tin Van Biu en, NY 

9 William Homy Ilanlson, 0 

(il 1841) 

10 JolraTyloi 

11 James Knox Polk, Tenn 

12 Zachaiy Tnyloi, La (d 1850) 

13 Mill aid Fillinoto 

11 Fiaukllu Picico, N.II. 

15 James Buchanan, Pa 

16 Abiaham Lincoln, 111 

Ain ahnm Lincoln (d, 18G5) 

17 Andtcw Johnson 

18. Ulysses Simpson Giant, 111 
Ulysses S. Giant 

19 Itulheifoid Bhchard Hayes, O 

20. James Alnam Gaifleld, 0 

(d 1881) 

21. Chestei Alan Ai thur 

22 Gioyci Cleveland, N Y 

1 John Adams, Mass 

John Adams 

2 Thomas Jeffeison, Va 

3 Am on Bun, N Y 

4 Geoi ge Clinton, N Y 

Geoige Clinton (d 1812). 

5 LlbudgeGeuy, Mass (d 1814) 

6 Daniel D Tompkins, N Y 
Daniel D Tompkins 

7 John Calduell Calhoun, S C 
John C Calhoun, (ies 1S32). 

8 Maitm Van Biuen, N Y 

9 Mchaid Mentoi Johnson, Ky 

10 John Tyler, Va 

11 Geoige Mifflin Dallas, Pa 

12, Millaid Fillmoie, N Y 

13 William llufus King, Ala 

(d 1853) 

14 John Cabell Bieckimlclge, Ky 

15 Hannibal Hamlin, Mo 

1G Andiew Johnson, Tenn 

17 Sclraylej Colfax, Ind. 

18. Homy Wilson, Mass (d 1875) 
19 William Almon Wheeler, N Y. 
20. Chestei Alan Aifchui, N Y 

21 Thomas Andrews Hendricks, 
Ind. (rf. 1885) 


Tlio following paragraphs contain a senes of biographical notes 
on Aineiicaii public moil, furnishing details of interest which could 
not without inconvenience have boon incorporated m tho foregoing 
continuous liistoiy. 


... “ Green Mountain Boas,” in thoii struggle against Now York In 1775 
ho was the loader of tlio party which surprised Ticonderogn. He was 
captuml In 1775, sent to England, and not exchanged until 1778. He died 
at Buillnglon, Vt , Feb. 12, 1781) llo had publisliod a numboi of somewliut 
ecurntilr pamphlets, either personal or attacks on Christianity. — See 
Hpiulc’s American Biography, vol i 

Anpiiuw, John Albion (1818-1807), governor of Massachusetts from 1801 
to 1800, was 1mm at Windham, Me., May 81, 1818 He became a gi aduato 
of Bowdolu College in 1887, and was admitted to the bar in Boston in 1840 
IJe on tor eel political life as a Whig, and tlio intensity of his nntislavory 
convictions stood in Ms way until 1850, when ho was sent to tho Stale 
legislature. In 1800 ho was elected governor Foreseeing the coming 
struggle, ho organized nnd equipped tho militia of tho State, and uiged tlie 
other New England governors to do likewise. Lincoln’s call for tumps was 
received at Boston, April 35, Andrew had volunteers in motion tho next 
morning ; on tlio afternoon of tho 10th three regiments were ready, the 
Massachusetts Sixth left Boston on tho 17th, fought its way through Balti- 
more on tho 10th, and reaohod Washington tho same day. All through tho 
av, Audiow’s devotion to his duties was indefatigablo, and it is to his influ- 
ice that MasBaohusotts owes her place of pro ominenco in that great struggle 
no died suddenly of apoplexy, October SO, 1867. P W. Chandler 1ms written 
a memoir of Andrew, and A. H. Brown a sketch of Ms official life. 

AliNOM), Bmnkmct, was born at Norwich, Conn , Jan. 8, 1740. His dis- 
position was unruly in Ills boyhood. When tho revolutionary war btoke 
out, ho entered the army, and soon became a oolonol lie was sent with 
a detachment tlnough the Maino wilclornesB to assist Montgomery, and was 
severely wounded in tho assault on Quebec in December, 1775. He was 
discontented booause hla promotion was slow, and still more becauso he had 
not sufficient opportunity for pecuniary advantage Distinguishing himself 
at Bemls Heights and Htlllwator, though then under arrest, he asked and 
obtained command of tho post of West Point, the key to the Hudson rivor. 
Ho offered to botiny this post to Clinton, but the negotiations were detected, 
and Clinton's agent, Andrd, was captured and liangod os a spy, while Arnold 
escaped to the British lines. He was given a rank in tho British ax*my cor- 
responding to that which he had abandoned, ancl commanded two plunder- 
ing expeditions. It was not easy to induce other British officers to serve 
with him, and ho went to England, where he Booms not to have fared much 
better. He died in London, June 14, 1801. His Life, in Spark’s American 
Biography, gives the usual American estimate of him ; but a more apologotio 
biography, by a descendant, has recently been published 
Aimfxm, Chrstmi Alan (1880-1880), president from 1881 to 1886, was bom 
in Fairfield, Vt., October 6, 1880, Ids father being a Baptist minister who 
had immigrated from Ireland. After graduating at Union College in 1848, 
he was a toucher for several years, and was admitted to the bar in Now 
York in 1868. Ho rapidly obtained repute as a lawyer, particularly by his 
management of the oases of fugitive slaves ; and, as quartermaster-general 
of the State of New York during the first two years of the civil war. 
charged with the duty of arming, equipping, and transporting the troops ox 
the State, he obtained a reputation ovon higher He became an active 
political leader in the Republican organization of New York city, and was 
appointed collector of the port by President Grant in 1871, Refusing to 
abstain from active political work, he was removed in 1878 by President 
Hayes ; and in 1880, when Garfield had been nominated by the Republican 
convention, Arthur was nominated for the vioe-presldenoy, in order to 
propitiate the supporters of Grant. He was elected with Garfield in Novem- 
ber and inaugurated in the following March, and became president when 
Garfteld died ?Sept. 19). He proved an exception to the rule that vice-presi- 
dents succeeding to the office of president have been failures. To him be- 
longs the credit of a quiet, dignified, and successful administration of public 
affairs, and, above all, the Inception of the reform of the oivil servioe 
system. He carried out the Pendleton Aot for that purpose with honest 
good-will, and gave it an impetus which it is not likely ever to lose. He 
quieted the growing ill-feeling between his country and others as to South. 
American affairs. The presence of British representatives at the hundredth 
anniversary of the surrender of a British army at Yorktown had a certain 
awkwardness, until the president's tact and good feeling relieved the pressure 
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fev ordering that the ceremonies should close with a general salute to the 
British flag, as a special maik of American respect for the queen He 
finished lus teira with the high lespect of all parties, aucl in the Republican 
convention of 1884 was the leading competitor for the nomination, which 
finally fell to Blame He died in New York city .Novembei 18, 1886 

Bell, JOHN, was bom near Nashville, Term , Feb 15 , 1797, and died neai 
the same place, Sept 10 , 18G9 He graduated at Nasliville m 1814, became a 
lawyer, and served m the house of representatives ,1829-41, and in ^ the .senate, 
1847-59, acting as secietaiy of wai from Maieh to October 1841 He waB 
nominated foi the piesulency m 18C0, and was defeated 
Bestow, Thomas Haht (1782-1858), was horn near 
March 14, 1782 Removing to Tennessee m 1709, he studied liny, was 
admitted to the bar, and entered the life of a frontiei lawyei and .politician. 
Andrew Jackson, then the leading flguie of Nashville, inade him lus aide-de- 
camp, and obtained for him the command of a T enn esseo l egiment 
Quarrels and a stieet-flght in 1813, m which Jackson was nearly killed, made 
Tennessee an unpleasant lesidence foi Benton, and, aftei two yeans of service 
as lieutenant colonel of a United States regiment, he settled in St Louis, Mo 
From 1821 to 1851 he served as United States senatoi from Missouu -Dui mg 
all this nenod lie was one of the most pi omment members of the senate lie 
became a lecognized leader of the Democratic party, and on the entrance of 
Jackson into national politics, he became one of his waimest supporters 
Benton's knowledge of Spanish land-law made him an authority on all sub 
lects into which that question entered , and lus sympathy with the feelings 
of the Western settlers made lum then mouth-piece on all such matteis as 
the pioposecl annexation of Oregon His pronounced aveision to all forms of 
paper currency procuied him the popular name " OLd Bullion, in which he 
took great satisfaction Benton was always a pronounced Union man, and, 
when the slaveiy struggle had gone far enough to make the thought of dis- 
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defeated in the next election as well as in the election foi governor m 1856 
He died at Washington, April 10, 1858 He has left tivo works of political 
value. Thirty Years m the United States Senate (2 vols ), and a most useful 
Abridgment of the Debates in Congress from 1789 until I860 (lb vols ) —See 
Roosevelt’s Life of Denton, m the Amencan Statesmen Senes 
Boone, Daniel, born m Bucks county, Pa , Feb 11, 1735, emigrated . to 
North Carolina, penetrated the wilderness of Kentucky and began the 
settlement of that region, and died m Missouri, Sept 20, 1820 Unlettoied, 
hut of strong native intelligence, simplo honesty, coinage, and coolness, ho 
lias become the type of lus class _ , „ . 

Bragg, Braxton (a 1815-1870), American officer and eenoral la the Con- 
federate service, wasborn in Wairen Comity, N C ,aboutl815 Hegiaduatcd 
at West Point m 1837, served m Florida and elsewhere for several years, 
and so distinguished himself in tho Mexican wai, particularly at Buoua 
Yista, as to reach the rank of lieutenant-colonel by brovot Ho losigued 
andietired to pnvato life m 1856, but enteied the Confedeiato service at 
the outbieak of the civil war with the rank of brigadiei -general He com- 

manded at Pensacola, but was transferred to the west iu 1862, soon reaching 
the full grade of general m command of tlie department of Mississippi, 3 usb 
aftei Lee had begun his first attempt to invade the North in the east, Bragg 
began a similar attempt in the west Passing to the east of the union line 
In southern Tennessee, he moved northwaicl into Kentucky, threatening 
Cincinnati, and remaining in Kentucky fiom August until October. Tho 
battle of Perryviile (Oct 8 ) foiced him to xe treat into Tannosseo, but ho 
earned off enounous trams of captured piopcrty ami booty Returning lata 
in tlie yeai towards Nashville, he met Itosocraiis m tho battlo of Murfioos- 
boio or Stone River (Dec. 81, 18C2-Jan 2, 1863) It was vory nearly a diawn 
battle, but Kosecmus hold the giound, and slowly gained possession of tlie 
impoitant point of Chattanooga during 1803. Following Bragg beyond it 
into Georgia, ho was met and beaten in tlie battle of Chickanmuga (Sept 
19-20, 1863), and Biagg, pui suing m his turn, formed tlio siejro of Chat- 
tanooga. Grant replaced Roseci ana, and boat Bragg it i tho battles of Look- 
out Mountain and Missionary Ridge (Nov 23-25, 1803), lelioving tlio Union 
army Bragg was then succeeded by J ohnston, and took little further active 
pait iu the wav The Confedeiato president, Davis, retained Biagg at Rich 
mond as military adviser Ho died at Galveston, Texas, Sept, 27, 1876 
Breckinridge, John Cabell (1821-1875), vice president of tho United 
States from 1857 to 1861, was bom near Lexington, Ky , Jan 21, 1821 Ho 
was admitted to the bar, served as major in the Mexican war, and was a 
Democratic member of the house of representatives fiom 1851 to 1865 He 
was elected vice-president in 1850 by the Democrats In 1800 ho was noroin 
ated for the presidency by the Southern wing of tho Domocifttie party, but 
was defeated Elected United States senator, he took his seat at tho special 
session of July 4. 1861, left it (Aug. 0) to enter the Confederate army, and was 
expelled from the senate Dec, 4 lie served at Murfreesboro anil Chicka- 
mauga, ancl iu the east, and in 1806 became Ilia Confederate secretary of war. 
For a time ho was in Europe, but returned in 1808, and died May 17, 1876, 
Bucking ham, William Alfred (1804-1876), governor of Connecticut, was 
born iu Lebanon, Conn,, May 28, 18Q4 Iu 1858 lie was elected govornoi, and 
served until 1806, He refused fvubher re-election, and retired to private 
life until 1869, when tho Republicans of his State sout him to tho United 
States senate, where he remained until 1875, tho year of liis death. His 
energy and foresight, as the “ war governor " of his State, did for Con 
nectioub what Andrew’s did for Massachusetts. 

Burnside, Ambrose Everett (1821-1881), general in the Federal army. 
waB born at Liberty, Incl , May 28, 1824 Aftei graduating at West Point 
in 1847, he served in tho Mexican war anil on frontier duty until 1868, when 
ha resigned For five years ho was ongagod in the manufacture of ill o- 
nrma in Rhode Maud, aud for tho lioxb throe years in tho management 
of the Illinois Central Railway Company He enteied the civil war as 
colonel of Rhode Island volunteers, was given command of tlie laud forces 
operating on the North Carolina coast, at Roanoke Island and olsowhoro, 
and as major general commanded the ninth corps of the army of the 
Potomac in the Antietam campaign His management of tho left wing in 
tho final battle has been severely criticized by M'Clellan, on the ground of 
Ills slowness. When M 'Clellan was relieved of the commaud of the army in 
Novembei 1802, Bmnsido was made his successor. He undertook to follow tho 
direct road to Richmond, across tho Rappahannock and through Fieclertcks- 
burgh He had hardly reached Falmouth, opposito Fredorickaburgh, whon 
Lee had. begun his linos of ilofonoe on tho hills behind Fredericksburgh, 
Burnside’s army crossed tho i Ivor Dec. 10 - 11 , and Lee nratlo tho assault De- 
cember 13 Franklin on the loft broke through the Confederate lines, but 
could not hold his ground ; Stunnor and Hooker led their men to the most 
dreadful slaughter of the war. On the night of the I 6 th of December tho 
Union forces were withdrawn across the river, and Burnside resigned Iris 
command late in tho following month, being succeeded by Hooker. Bum- 
side served in, the west during the yoar 1868, and commanded the ninth corps 
under Grant during the final Virginia campaigns. Re-entering oivil life, he 
served as governor of Rhode Island, 1800-69, and as United States senator, 
from 1876 Until bis death In Rhode Island, September 18, 1881. 


[history. 

Buini, Aaron (1756 1836), vice president of tlie United States from 1S01 
to 1805^ was boin at Newark, N J , Feb G, 175G, being the s 5 U r V^ ntWn 
Aaron Bun, president of Diiueeton College, and grandson of Rov Jonathan 
Edwaids He graduated at Pi moo ton 111 1772 , served as au officer 111 the 
l evolutionary aimy, becoming Ueutenant-colcmol, and *osigijed a: ml 

studied law. He began practice m Now York, wheio tho load mg lawyers 
were disfranchised 01 under a cloud by 1 eason of Coryisrn, and y as successful 
almost at once, lus leading competitor being Hamilton IIo was a Ko- 
pubhean United States senator, 1791-97, and mti educed into tho Republican 
party of his State that Bonn mihtaiy organization wlneli now nuulw nil 
successful paities Presidential elecfcois were thou goucmily chosen by 
State legislatures, aud Bun’s skilful management obtained a legislation in 
1800 with a Republican majority Tho Republican leaders at V riuhangton 
at once named lum as the candidate to be voted for with Jolleison All the 
Republican electors voted feu the two, giving them a majority of the elec- 
toral votes, 73 each But tins, as tho constitution thou stood (5 120), elected 
ueitlrei , tho house of representatives was to choose between them ino 
house had a Federalist majority, and was disposed to make »‘}rr I'leshlent. 
m ordei to baulk Jelfcisou and Ins party It was not until tho Mth ballot 
that Jeffeisou. was chosen, and Brur never recover od Ins party h confidence. 
He was not le-nominated in 1S04 , and in tho siinio yom lie shot Ills groat 
rival, Hamilton, in a duel near New Yoik city I 11 1807 I 10 was tried for an 
expedition against Mexico, but was acquitted For some years ho lived 
abroad, but m 1S12 he returned to Now Yoik city and lusu mod tl e in ti 0 
of law Ho died 011 Staten Island, N.Y., Sept 11, 183(1 Bun R great 
ability, his luflueueo over young men and ovoi women, the immorality of his 
private life, tho nusfoi times of Ins caieoi and the stoical patience nun 
which lie boro them, have made him a leniai liable ilguro in Amoiieau 
history Ho is burred at Tx in coton, N J — See I’m tons A/e »f Burr, 
Knapp’s Life of Bui r, Davis's Memoir of Burr, andPiioatoJou) rial of Burr. 

Colfax, Schuyler, vice inesiilent of the United states fiom lWW to 
1873, was horn in New Yoik city, March 23, 1823. At the ago of tliiitoen he 
lomoved to South Bond, Ind , studied law, bocaino a newspaper editor, and 
entered political lifo as a Whig, aft 01 wauls a Republican. Defeated iu tho 
Congriessiotml election of 1851, ho was successful at tlio next, atm jtorvtm In 
tlio house of roproseutativos fiom 1866 to Jfa(W Ho was speaker of tho 
house fiom 1803 to 1809 In 1808 ho was nominated by tlm Uoptdilleium 
for tho olllco of vice president, and was (‘looted, serving until lb? .3, Ho 
died Jan 13, 1886 See Martin’s Life gf Colfax (tK! 8 ). 

CRAWFORD, WILLIAM HARRIS, Amoucan statesman, was horn in Atnhom 
county, Vn., Fob 24, 1772, bnt removed to door gift while still a boy. He 
was admitted to tlio bai, soived Iu tho fitato legislature, _ IhO.I -7, lu tlio 
Unitod States senate, 1807-111, as minister to Fiance, 3813-16, as secretary 
of war, 1816-10, and as secretary of tlie treasury, 1810-26, lie was one of 
the leading aspirants to tho presidency in 1810, but Monroe obtained the 
nomination by a small majority Ab the end oi Monroe's second term 
appioaclied, it was thought that Crawford would certainly bo Ida successor. 
In 1823 ho was Btiickon with paralysis , hut his friends endeavoured to con- 
ceal his condition, and pressed him for tho caucus nomination iu 1824, Ha 
obtained it, bub it did him little service Indeed, tho struggle really put ah 
end to the Congressional caucus as a nominating body. On Ids defeat ho 
retired from national politics, serving ns State Judge in Ids own State from 
1827 until ho dlod at Blberton, Ga , Sept. 16, 1834 See J. D. Cobb a Miaeeh 

^Garfield'! - James Abram (1831-1881), president of the United Slates 
in 1881, was bom at Change, O., Nov 10. 1831. His father died in JLWI3, 
leaving Gai Hold's mother to support four children, of whom tho future 
president was tlio youngest. Ho learned the trade of ft rmpenter, earning 
somo little additional money by working ns a wood chopper and us a driver on 
tiro canal At tho ago of eighteen, ho enter od a village seminary, working 
at his trade and ab odd Jobs for his own support. After nmmrlng himself tor 
college, ho carriod himself in like manner through Williams College, gradu- 
ating in 1866 Ho thou bocamo a piofessor in, and, after <mo 5 ear, presi- 
dent of, Hiram College, Q , wlicro ho remained until Ihfll, During tills 
period lie sttuliod law, and was admitted to tlio bar Ho had also boeomo 
a recognized loader of tho Republican paifcy of tlio Htnto, being elected to 
tho State senate for 1800-01. But tiling tho nrmy as eolohol of an Ohio 
regiment in 1801, lro served in Kentucky and Tonuessoo, soon becoming 
brlgadler-gen oral and chief of stuff to General Rmu'cmu*. At Ohlrknmnuga 
ho particularly distinguished himself, riding to Thomas's head quarter* after 
tho retioat of tho rest of tiie nnny, and taking part iu tho gallant stand 
made by “tlio Rock of Chickamnnga.’’ Foi his services ho was promoted 
to tho rank of major-general. JIo loslgnod in Deeembyr 1803, to take his 
seat in tho house of roprosoutatives, to which ho had been alerted by 111 * 
district in northern Ohio. This scat no never really loft, llo wnn ro elected 
steadily tor the lumalndor of his life, his Inst tuna closing with tlio data 
of his inauguration as president Just before this last event iu 111 * oncer, 
ho was oloctod United states senator by tho legislature of Ohio, but imver 
took his Boat. From his on bianco to Congress iu 1863 he was nun of the most 
pi eminent Republican members ,* and in 1876, whon the Republicans been mo 
foi tho first time since I860 n minority In tho lower House, ho became their 
recognized loador tliero In tho Republican etm volition of 1880 he was ulti- 
mately nominated by 890 votes out of 760, and In November he was elected 
by an electoral voto of 214 to 166 for Utvneoek. Ho had always protested 
against the aystom which made the advice of administration senators the 
controlling factor lu appointments to office ; and yet, from the moment of 
his Inauguration, ho found himsolf entangled hi a conflict about appoint- 
ments with tlio senators fiom Now York. In tho midst of the »ew*p«i«<r 
excitement on this subject, a disappointed office-seeker shot the piruldtuit In 
tho Baltimore and Potomac i ail way station, July 2 , 1881, After lingering 
through a Washington summer, ho was removed (Sept, tl) to Long Branch, 
whoro he diod on Sopt. 10 , 

Grant, Ulysses SrMrsoi. v 

States army and president of tm> uiukm nidikUB irum DYifi vi j hmtt* ww n 
at Point Pleasant, O., April 27. 1822, Ho had hut a slight education In Ida 
oavly youth, but graduated at West Point in 1B43, He served in the JtoxJmu 
war with ciedit, and in routine servioe until IBM, when he resign wd. having 
thou the rank of captain. His attempts to engage in farming near m Ami* 
and in tho leather trade at Galoim, 111., were not successful j and, when the 
civil wax* broke out, ho was tho last man whom hi* brother ofRtwra would 
have picked out as tho coming hero of the war. With some dWUmity he 
obtained a commission os colonel of an Illinois regiment, hut was mi ad- 
vaneecl to tlio rank of brigadier-general, having hi* head qiutrtor* *t Ualro, 
111. From this point ho made incursion* Into the hostile territory, hi* first 
serious affair being at Belmont, Mo., Nov, 7, 1803 , which was at beat 11 drawn 
battlo. The Confederate line ran through southern Kentucky, and was 
penetrated by the Tennessee river, of whoso mouth Grant had pomMaitm. 
Estimating tho opportunity correctly, ho obtained rwmilaaion, with much 
difficulty, to attempt to secure control of the whole Tennrwee river. Flag* 
ofiloer Foote, with seven gunboats and & number of transport*, mmvmd 
Grant’s force up the river and captured Fort Henry, which eommamted tho 
point where the Confederate line crossed the Tennessee river (Feb, fi, imst). 
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A distance) of hut seven miles separated the rifle-pits around tins foit from 
those of Fort Donolson, which commanded the point wlioro the Confederate 
line crossed the Oumboilaiut liver JM arching oveihmd with ahout 15.000 
men, G 1 nut invested Foil Donolson, and began the Hist Fedeial siege of the 
war. The ntu tender of tiro fort (b'oh 16) In nice up the Conledorate lino 
and Comal it hack into southern Tennessee Grant was moio iiopulai with 
the gtsioiftl public th, in with his siipouois, and Ins uvpuuoiice with thorn 
Wits so unpleasant that ho asked to lie relieved Matters were pattlied up, 
and ho was allowed to push southward Hcie the battle of Pittsburgh 
Lauding, In winch (Irani seems to have boon taken hy surpnso, intensified 
tlio doubts his Hupei iora had of his capacity, ami he was for amno tuno under 
a cloud, ilalk'ok asHuming command himself, and really reining Grant for 
some months A fully counterbalancing i esult or tho battle was the establish- 
ment, of pm feet sympathy between (limit and Hhennnu, who had Bliared its 
dangers and what odium lmd come out of it Giant himself has wntten 
that, in the Mexican war, his service “gave no mduatum that lie would 
evm ho equal to the lonimnnd of a Inigndo,” and that m lS(il he “had 
never looked at a copy of tactics slnco his graduation " His tiaimng foi 
Bupimuo conmmnd was now aoinplutod, and it had qualified him foi tho 
dotenco of Gornith, to which all Ins Hiiliseiiueiit snccesses may he diruetly 
traced Left them almost in isolation, and exposed to tho attacks of all 
tho forces width tho Confederates those to biing against him, Ins suc- 
eessful battles of luku (Hept ID, 18(12) and Corinth (Oct 3-5) loft him 
master of tho route along tho Mississippi. In January 1803 Giant and 
Hltermivn Huet-oedoil in taking tho west hank of tho Mississippi to a point 
opposite Vit kslntrgh Palling to reduce tho city from this point, Grant 
cioHHtul the river holow ViokHbuigh in April, anti began tho loniarliahlo 
eampaigu which ended with tlio Hunoiulor of Pomiioi ton. It showed that 
lie lmd strategic ability as wadi as lighting power, mid that ho was able to 
discern the i li nncteristlcs oi Ids opponents and to onlettlnto on their pi oh- 
ablo emus, and it govo him mi olllclul iib well as a popular inspect wliii.h 
ho novel lost. Followed by the victories of Lookout Mountain and Mis- 
sionary Ithlgo, it nuulo him the tu knowledgod leader of tlio United Hiatus 
armies, anil Ills appointment as lleuLonnut goneml and commander in ihiof 
was a foregone conclusion. When Grant assumed command in \ hglnia m 
March ISM l, Leo's uimccnstoineil tendency to maintain a Btrict defensivo 
showed his underlying conscioUHtioss that ho lmd imforo him at last a man 
who was ready mid willing to answer an attack hy a t mmtor nllai k, Ch nut’s 
inllltmy ability lmd now reaelioil iln highest developments : ho handled Ills 
I'M), ODD men with us complete control tis 1m had shown with his 15,000 at 
Douolsmi. It is not probable that anything hut tho vigour and intensity 
of Grant's (munitions t outd have met mteeoHHfully tho problem oil’uml to any 
commander hy Lee behind intrenclunentsi airaugotl liy himself and manned 
hy the tinny of northern Virginia, or could have reduced that army to tho 
comUttou wdiidi It presented in tlio winter of fbfff 05. Tho end of tlm war 
and tlm death of President Lincoln left Grant tho foremost man of the 
North and West, and it was really inevitable that ho should ho elected 
president In ISOS. From the moment of Let ’s sun cmlor the people lmd 
shown a disposition input upon his shoulders any weak which called for 
prompt completion 'l lie Republican leaders relied on him to hold all that 
lmd boon scoured by the war until the Gongicssiounl plan of iceonatructlon 
should he fully carried mil, mid he did thnwoik ns probably no other man 
could have done It, Ills public llfo is really him history of Urn eounlry for 
tlm eight years after mill), and its ovrois were hugely tho i esult of tho 
intrusion of sumo of his host purstmal qualities Into It, Tho rulo in tho 
civil servlet) *1111 was that of appointment by favour of tho political leaders 
of tlm dominant parly; Grant, hmvlldorod by the constant and tromond- 
ous pressure for appointments, undoubtedly solaelud some men who w ore 
no credit to his admluistiathm ; wlmtt tho appointment had boon made, Ills 
own bitter expcrleueo of unjust criticism lad him to look with suspicion 
on any tveeusatlou against those whom ho had appointed ; and his military 
habits of unquestioning obedience gavo hint a tendency to export tho sanio 
thing from men in polities, ami to logard iudapomloneu as a sort of treason, 
disqualifying Urn man guilty of It for any useful eritietsm itis second town 
was tlmvoforo idled with seandtils which are likely to overshadow tho solid 
and enduring achievements of his first. Retiring to private life, ho found 
needed rent In a tour of Urn world ; ho was, however, a candidate for tho 
Republican nomination for tho presidency In 1HH0, mid engaged in business 
in which lm had no oxporionue, and In which lie lost his all. Attuokod 
hy an Incurable dlsoaso, ho spent hi* last few month* of llfo in tho prepara- 
tion of his autobiography, knowing that its sale would bo so largo as to put 
his family out of nmtm of paounittry (Heiress, Ho died at Mount M’Grogoi, 
N.V., July SIB, 1N85, 

Hancock, VVlNFlKtb Bonn’ (1824 1880), American ofTleor, was born in 
Montgomery county, Pa., Fob, 14, 1821 Ho graduated at west Point in 
INIi, hui ml with credit in Hoott’s campaign in Moxloo and on frontier duty 
until IHtil, whoa bo bold tho rank of captain. Having boon appointed brlga- 
dUu'-gtmertd of volunteers In 1801, bo served In tlio army of tho Potomac 
throughout It* existence. For distinguished service on tho peninsula and at 
Booth Mountain and Antielam, he was given a dtvlslon and the rank of 
major general, and in 1803 ho was placed in command of tho second corps 
for his service*! at Fredericks'! mrgh and rhnnooUovsviUo. Ills crowning glory 
was won at Gettysburg!), Reynolds full on the first day, ami Ifanoook was 
Bent forwrtid by ale tula to arrange the lino until tho commander oould arrive, 
ott the second and third days Hancock commanded the left centre, on 
t’omotery lUdge, where, Just In tho moment of victory, he was severely 
wounded, lie roeotved the thanks of GongroBg, and returned to tlio com. 
maud of his corps curly In 1801, in tlmo to take part In Grant’s campaigns of 
that year. Ha distinguished himself again and again at tho Wilderness, at 
Hnntoylmrtla, and In the Cold Harbor and Potersburgh operations. At tho 
©«d at the war he commanded various departments, having been made a 
major-gtmeral In the regular army. From September 1807 to March 1868 ho 
wramanded the department of the Gulf, under the Reconstruction Acts; and 
eertaln order* issued hy him, particularly those of Nov. 20 and Deo. 5, 1867, 
deMarln* that the military power was meant only to uphold, not to control, 
the civil power, and declining to exercise arbitrary powers, were so satis- 
factory to the DeumemUa party that in 1880 it nominated him for the presi- 
dency, He wo* defeated by Garfield, but retained his position as senior 
luttjtir ganetai of the army, and the warm regard of the country. He died 
at &wmar’s Island, N.Y., Feb, 9, 1886. 

IlKNtmEOKH, TttOMAJi ANDREWS (1818-1885), vloo-pwisident of the United 
KtfttM In )S, was bom In Muskingum county, Q . Sept. 7. 1819. He re- 
moved with his father to Shelby county, Ind., in 1822. graduated at Hanover 
CoUmm In 1841, and was admitted to the bar in 1848 He was a member 
of the State legislature In 1848-40, a Democratic member of the house of 
fWEHwentativec, 1851 55, and commissioner of the land office, 1855-53. Ho 
•amid m United States senator, 1888-69, and as governor of Indiana, 
ItetSTt. fn li?« he was nominated for the office of vice-president by tlio 
Smoorata, but was defeated. In 1870, 1880, and 1884 ho was a prominent 
esmdSdateW the nomination for the presidency ; and in 1884, whoa Cleve- 
land waa nomlnatod, he qonstmtod to take the nomln atlonfor thovico- 
pmtdBftoy, and wo* elected. He died at Indianapolis, Hid., Nov. 25, 1885. 


Hood, John Bell (1S31-1S70), Ameucan officer m the Confederate ser- 
vice, xvas bom at Ovviugsville, Ky , June 20, 1831 He giaduated at West 
Fomt in 1853, and continued to seive m tlie United States anny until 1861, 
when he entoicd the Confederate seivice Rising rapidly fiom a flrst- 
lieuteiiancy to the command of the Texas hugacle, he distinguished himself 
on tho peninsula, m tho seven days' battles at Autietam, and at Gettysburg!!, 
wheio ho lost the use of an aim He was now a majoi gencial, and was sent 
to command a division m Bingg’s aimy lie took a leading part mtlie battle 
of Cliickauiauga, wheie Ito lost a leg, but leturned to duty within six months 
Ho commanded a ooips duiiug Johnston’s letieat befoie Slieiman, m the 
o.uly months of 1SGX , and, when Davis had decided on removing Johnston, 
Ilootl was appointed to tlio command of tho aimy He accepted icluctantly, 
and Ins position was not a pleasant one lie succeeded a goneial m whom 
tho army had confidence , lie was to leverse that geneial’s policy, and ho 
was to cairy out a plan of campaign winch had been piepared foi lnm by 
tho Confederate picsident His obedience was painfully accmato He 
assumed tho oltcnsive as soon as he took command, fought soveial seveie 
battles, and soon found himself under necessity of evacuating Atlanta (Sept 
2, 1861) Sherman had outflanked him , and tho Confedeiate administration 
came to the despciato resolution of oidermg linn to move west and then 
math into Tennessee Ho was chocked at Fianklin, whole ho lost many of 
his best officers , and m the ilnal battle of Nashville (Dec 16) his aimy xx as 
completely beaten, and almost lost its oigauwalion Tho command of its 
lomnants was trausfened to Geneial Itichaid Tayloi, and Hood reined fxom 
activo service lie died of yellow fevoi at Now Oilcans, Aug 30, 1879 

Hull, Isaac (1776-1343), naval officer, was bom at Deiby, Conn , March 9, 
1776 In 1708 he becamo lieutenant in tho now navy cieatod by Congiess 
during tho difficulties with Fiance Ho served with ciedit m the West 
Indies and Moditovi ancan, and, on tho outbreak of wai In 1812, was captain 
of tho frigate “Constitution ” By skilful seamanship ha escaped the close 
put suit of five lit ltisli vessels, and on Aug 19 lie captuiod tho Bntisli fngato 
“Guonioro" oil Newfoundland, after a conflict m which tho “ Guouioie” 
was so aeveroly cut up that Hull wti3 fra cod to burn her A gold medal was 
given him hy Congress He died at Philadelphia, Fob 13, 1843 

Knox, IIeniit, major gonoi.il in tho Ameucan i evolutional y army, xvas 
lioin at Boston, July 25, 1750 Beginning life as a booksolloi, ho com- 
manded an independent company in Boston, mut xvas made an ougnieer 
and ni tillery oillm’ hy Washington at tlio opening of tho revolution under 
his t hinge tho mtilleiy arm of tho service enmo to bo of essential value 
Ho xvas made secictaiy of xvnr an 1780, and Washington, on becoming 
president in 17SD, gavo him tho same office under the now Government He 
lesigtied Inl7bJ, and retned topuvuto lifomMamo He died at T'liomastou, 
ire , Oct. 25, 1H00 — 8eo lhako’B Life of Knn% (1874) 

Laxvuenok, James (1781-1813), captain m tho United States navy, xvas 
horn at Urn ling ton, N Oct 1, 1781, and ontored tho navy as a midshipman 
in 1798. lie commanded tho “ Hornet’’ m the eaptuio of the “ Peacock, ” 
Feb 21, 1313. Placed in command of the frigate “ Chesapeake,” ho accepted 
the challenge of Captain Broke of tho " Shannon ” to a single battle, oil 
Boston harbour. Tho “Chesapeake” xvas eaptuied, mid Laxvienco, moitally 
xvratmled, died Juno 0, 1813 —hoe Irving’s Spanish Pavers, vol 3i 

MHhmLLAN, Gnoitin; It it in ton (1820-1885), general in tho United States 
army, xvas bom at Philadelphia, Dee. 3, 182(1. He giaduated at West Point 
in 1846, served in the Mexican xvar xvith such ability as to xvln the brovet 
of captain, and attained full rank as captain in 1855 Ills soivicob until 
1857 woio nininly suiontillc, xvith tlio exception oi a military report on tlio 
orgnnl/ation of European armies In 1860, the i esult of a commission from 
tho Government to folloxv the progress of tho Cilmoau War In 1857 ho 
roslgnod and entered tho service of a Wostorn railway, becoming Its 
proBldont. At tho oufcbicak of tho civil xvnr lie xvas engaged by Ohio as 
niajor-goneinl commanding her volimteoiR. and xvas soon given tho same 
rank in tlio United .States army hy President Lincoln It foil to M’Clollnn 
to cross into West Virginia and begin tho campaign Ihoro, xvhich he did 
during tho oaily summer, the campaign ending xvith tho suirendor of tlm 
Confederate forces at Rich Mountain and tho expulsion of tho opposing 
armies from his department, oil July 14, 1801 This sudden and brilliant 
success, folloxvcd almost immediately by the collapse of tho Mantissas 
campaign against Richmond, brought M ‘Cleilan into nolico as tho most 
likely lowlm to rosloro public confidence in tho army of tho Potomao Ho 
xvas called to Washington, given conmmnd of tho nimy, and, when Scott 
retired, xvas made commander of all tho armies until March 1802, xvIidh his 
command xvas i educed again to tho army of tlio Potomac The winter of 
1801 62 xvnB spent in organizing his now army, ami in tho spring lie xvas at 
last almost Raced, hy public outcry and the impatience of tho administra- 
tion, to attempt the task of wielding tho xveapon which ho had created 
Folloxvhig what scorns noxv tlio most feasible method of attack on Richmond, 
M ‘Globaii appears to havo begun xvith littlo confidence in tho adminlsiration, 
and It xvas not long before tho administration lost confidence in him His 
campaign on tho peninsula la historical ; but ilia tlmo involved should bo 
taken carefully into account in estimating M'Clollftii’s abilities. It was on 
Sept. 2 that ho xvas rocalled and glxmn command of “all tho troops for tho 
defence of tho capital." Ho found the artnlos In almost coraploto confusion ; 
ho organ Heel and united thorn, maiehod thorn through Maryland to its 
northern bolder, attacked Leo’a rent* so vigorously at South Mountain as to 
force him to turn and fight, and defeated him after a two days’ battle , and 
all this work was tlono in fifteen days, Sept, 2-17 Ho xvns removed, how- 
ever, Nov. 7, 18(52, for slowness in pursuing Lee, and Burnside becamo Ms 
successor, M‘ Chilian xvas nominated foi the pi osidenoy in 1804, and had 
much difficulty in roeonciling tho peace platform of his party xvith his own 
feelings. Dozen tod hy Linooin, he retired to private business as a oivil 
engineer, in which ho xvas very successful. Ho xvas elected governor of New 
Jersey in 1877. serving 1878-81 He tiled at Orange Mountain, N.J , Oct 29, 
1885. Tho literature in attack and defence of Ills military reputation is 
voluminous ; for his own version of Ills career see M'CMlan’s Own Story. 

Marcjy, william Learned (1786-1857), was born at Sturbridge, Mass., 
Deo. 12, 1786. He graduated at Brown University in 1808, xvas admitted to 
the bar In 1810, anefbogan practice at Troy, N.Y. Ho booh became a leading 
Democratic politician, and one of the “Albany regency” which was 
supposed to control the action of the party in Noxv York State. He was 
United States senator in 1831-82, and during his term he incidentally made 
use of the phrase so frequently afterwards heard, “To the victor belong the 
spoils." He resigned to become governor of New York, 1888-89. He was 
secretary of xvar under Folk, 1845-49, and secretary of state under Fierce, 
1858-57, As secretary of state he conducted xvith success the Koszta case in 
1854, involving a collision xvith Austria on the subject of the right of expatria- 
tion. All its political leanings were to that brnnoh of the Demooratio party 
In New York xvhich made the strength of the nexv Re publican part y in I860, 
and he would have been its natural leader if he had followed Ms own, 
convictions on toe Kansas-Nehraska bill. He hesitated, and other men topic 
his place. He died at Ballston Spa, N.Y., July 4, 1857 —See Jenkins’* 
Governors ofNaw York. 

Mason, Gkqrgch (1726-1792), member of Hie Federal convention of 1787, 
xvas bom in Fairfax county, va., in 1726. He served in tho Virginia convent* 
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tion in 1775, and drafted its Declaration of Rights and Plan of Government ] 
His most conspicuous service was m the Federal convention of 1787, of winch 
lie was a member lie took part m most of the debates, and exei ted a strong 
Influence on the decision ot almost eveiy question befoic the convention 
Some of lus strongest utteiances were on the subject of slaveiy, and Ins , 
language on one occasion (Aug 22) might have seived as a model to an anti- , 
slavery orator of later times Re was dissatisfied with the constitution, 
and opposed its latification He died Oct 7, 1702 

Meade, George Gordon (1815-1872), geneiaLin the United States army, 
was born m Cadiz, Spam, where Ins father was ail agent ot the United States 
navy, Deo 30, 1815 He giaduated at West Point m 1835, and, aftci serving 
hut one year m the aimy, resigned to begin piactice as a civil engmeei 
He was fiequently employed by the Government, and ie-cnteied its nnlitaiy 
service m 1842 Re seived with distinction on the staffs of Taylor and 
Scott in the Mexican wai, and m scientific woilr At the ontlneak of 
the civil war he was placed m command of a brigade of volunteers, soon 
rising to the command of a division, and joining Ins foi tunes peimauently to 
those of the army of the Potomac He led lus division through tho seven 
days’ battles, being severely wounded at Glendale, tlnougli the Antietam 
campaign, and at Fieclericksburgh, where he particularly distinguished 
himself At Chaueellorsville he commanded the 5th coips, and alien 
Hooker resigned the command of the anny, and while the army itself was 
in hasty movement noithwaid to check Lee s invasion of the Noith an 18C3, 
Meade was appointed to the command He accepted it with the greatest 
reluctance, and altogether fiom a sense of duty lie had inclined to fight 
on the line of Pipe Cieelc, to the south of GeUysburgh , hut Reynolds fell 
into collision with Lee’s advance at Gettysbuigh, other coips burned to 
support, and Gettysburg!! became historical When Grant assumed genoial 
command m 1864, Meade continued to command the army of the Potomac 
undei lum, and mutual good feeling enabled them to maintain this delicate 
relation without friction, and with the be3t lesults At tho closo of tho 
war, being major general in the legular army, ho commanded the militaiy 
division of the Atlantic until his death at Philadelphia, Nov 6, 1872 
Montgomery, Richard, was born near Raplioo, Iioland, Doc. 2, 1730, 
and died m the assault on Quebec, Deo 31, 1776 Ha served in tlie liiitisli 
army fiom 1754 to 1772, when lie retuod, emigrated to Aniouca, and settled 
in New Yoik, mariying the daughter of R R Livingston Ho was 
appointed a brigadier general m the American army in 1775, aud, foi liis 
services m Canada, was made a majoi-goneial the samo yeai 
Morgan, Edwin Dennison, governor of New Yoik, was born at Wash- 
ington, Mass , Feb 8, 1811 After a successful oaioor as a merchant ill 
Hartford, Conn , and New York city, lie served m tlio New York Stato 
senate, 1850-53, and was chairman of the Republican National Committee, 
1856-64 Elected governoi of Now Yoik in 1858, ho seived thiough llio yoar 
1862, supervising tlieiaising and equipment of about 220,000 soldiers Ho 
was United States senatoi, 1803-69 lie died Fob 14,1888 
Morton, Oliver Perry (1823-1877), ono of the leadeis of tho Repub- 
lican party, was born in Wayne county Xml , Aug 4, 1823 He was admitted 
to the bar m 1847, and was elected a circuit judge in 1852 lie liad been a 
Demociat, but became aRepublican in 1855, and was tho Republican candidate 
for the goveinoi slup in I860 He was defeated, and in 1800 was nominated 
foi the office of lieutenant goveinoi, with the understanding that the 
governorship candidate was to bo sent to the United States senate, if possible. 
This arrangementtookoffect, andMoiton was left to till the office of governor 
throughout the civil wai He was active and successful m laising tioops 
for the support of the Federal Government, and bold, almost to i ecklcssnoss, 
in Ins means of action IIo knew, oi at least believed, that lus political 
opponents in the State wore determined to suppoit tho Confedoiacy by 
refusing to supply any moie troops to tlie Fodeinl Government , and tlio 
meeting of a hostile legislatuie in 1863 brought mattois to a head Tho Re- 
publicans loft the logislatiu'o, thus leaving their opponents without a qtioium, 
the governor ordered money for war expenses to ho bonowod on tlio credit 
of the State, tlie Doruociafcio attorney -general anil the State Supioma Court 
held that this was illegal, but the indomitable govoruor borrowed tho money 
on lus personal responsibility, and managed the State government without a 
legislature The borrowed money was afterwards repaid by tlio State In 
1860 ho was elected to tho United States senate, and remained till his death, 
taking a pi ominenb part m every debato, and exorcising a strong influence 
on the party policy He introduced tlio losolution foi the repeal of tlio 
twenty-second joint rule, which had governed the count of the electoral 
votes since 1805 He died at Indianapolis, Nov 1, 3877 
Pinckney, Charles (1768-1822), American statesman, was born at 
Charleston, S C , March 9, 1758 He was admitted to the bar in 1779, 
waB a delegate to tho Continental Congress, 1777-78 and 1784-87 ; a delegate 
to tho Federal convention of 1787 , governor of South Carolina, 1789-92 and 
1796-98 , United States senator (Democrat), 1707-1801 ; minister to Spain, 
1803-5; governor of South Carolina, 1800-8; lnombor of tho Stato legisla- 
ture, 1810-14 , and member of the house of representatives, 1819-21. Ho 
died at Charleston, Feb. 25, 1822, 

Pinckney, Charles Cotesworth (1740-1825), born at Charleston, 9 C. } 
Feb 25, 1740, and died at the same plaoo, Aug 10, 1825. lie was educated 
at Oxfoid and the Middle Temple, served with distinction in tlie American 
revolutionary army, was ono of the onvoys to Franco in 1797, and was the 
Federalist candidate for tho presidency in 1804 and 1808. 

Pulaski, Casimir, Count, horn in Lithuania, Mai cli 4, 1747, joined in 
the insurrection of 17 69, escaped to Turkey in 1772, and was inclueod by 
Franklin to emigrate to America in 1777 IIo solved in the battles of 
Brandywine and Gonnnntown, receiving tlio rank of brigadier general for 
his gallantry, and was placed in command of the cavalry. Forming a 
separate corps, known as Pulaski's legion, he wont to the South, where lie 
commanded the cavalry In tlio assault on Savannah Ho was mortally 
wounded, and died Oct 11, 1780.— Seo Spark’s Life qfPulusH. 

Putnam, Israel, was horn at Salem, Mass., Jan. 7, 1718, removing to 
Pomfret Conn,, in 1789 Courage, strongwill, and knowledge of men rather 
than of books soon made him a leader among his neighbours ; and liis shoot- 
ing of a wolf by torch-light in a cavern in which she had sought refuge 1ms 
almost become a nursery story In the French and Indian war he became 
one of the most renowned of tho “rangers" or partisan soldiers, who fought 
the Indians with theii own weapons ; and at the end of the war he had 
reached the rank of lieutenant-colonel of the Connecticut troops. At the 
outbreak of tlie revolutionary war, one of the four major-generals' commis- 
sions was given to Putnam. Ho was an active loader at Bunker Hill, 
commanded at New York, and in the battle of Long Island, and was put In 
charge of the Hudson river defences In 1777, being the first to see the 
strategic importance of West Point. He died at Brooklyn, Conn,, May 19 , 
1790.— See Lives by Cutler, Humphreys, and Peabody. 

SoxruYiiBR, Philip, American general was born at Albany, N.Y., Nov 20, 
L738. He was of an old and wealthy Dutch family, and in early manhood 
■became a leader in the affairs of the colony ot New York. He reaohed the 
rank of major in the French and Indian war, and at the beginning ot the 
-revolutionary struggle was made one of the American major-generals. He 
-took part in the expedition against Canada In 1775, but ill-health compelled j 


him to retne He took the leading pait m piepaung to meet Burgoyno's 
expedition m 1778 , but tioops had to bo called m fiom other Slates, and bo 
was subjected to jealousies which tliwai Led him at ovei j slop Novel tholes 
lus airaugemenls were so complete that lie had really cliei Limited Jlurgoyno 
bofox a Congress superseded him m tlie command by the appointment of U ales, 
who leaped all tho gloiy which should have accrued to helmylei Ret n mg 
fiom tlie anny, lie solved foi three yeais m tlie Continental Congiess, and m 
the United States senate, 1789-91 and 1707-93 He died at Albany, Nov 18, 
1804 — See Ins Life and Times, by Lousing 
Seymour, Horatio, goveinoi of New Yoik, was bom at Tompey. N * . 
May 31,1810 lie was admitted to tlio bar m 1882, but newt pun Used 
law, having a huge pnvate piopeity He soon betaine a leadei of tlio 
Demociatie paity of tho State, serving tlnoo lei ms m the Sint o legislatmo 
after 1812, one of them as speaker He vas elected gmontoi mlhfi’ In 
1862 be was nominated again, and lus success ill aimed the national 
administration with a fear that the gioat State of New \ork would now 
be lukowtuni oi uufuendly Ho proved to lie ono of the best of tlm f *wni 
governois," active, zealous, and pi ompt in raising and foi wauling men and 
suppoitmg the wai, though he was accused of adopting tempm i/lug men* 
suies with the diaffcmob in New Yoik city in July 1303 He was nomin- 
ated foi tlie presidency m 1868, but was defeated by Giant, ami then 
retiled fiom public life lie died at Utica, N Y„ Kell 17, 138(3 —bee 
Cioly’s Lite of Seymour and MHIabo'a Life ctf Seymour (IK(IH) 

Steuben, Friedricui Wilhelm August Heinrich Ferdinand, Baron 
von, was bom at Magdeburg, Prussia, Nov 15, 1730. Entering the aimy at 
fourteen, lie lose to bo adjutant genoial and stall ollh or to Krodoinuc 
the Groat After his rotiioment from active scivieo, Donne induced him 
to go to Amenca, whcio ho was made major genoial and inspectut general. 
Ho londoied eminent service by giving tho army its flint systematic dill). 
In tins department bo was tho most Important act essitm which tho Amorli an 
anny rocoivod fiom Europe Ho settled as a farmer on land in wliat is now 
Steuben county, N Y., given liim by tho Hlnto, and died there Nov 29, l ( l)t 
— Soe Ins Life by Kapp, Bowen’s Life in Hpiuk’s American Jhayraphif, and 
Giocno’s Qciman Jilement in the iron of A inn ican 1 ndepemtenee, 

Sumter, Thomas, was boru in Virginia m 17.1*1, and died near Camden, 
S.C , Juno 1, 18J2. Ho removed to South Carolina when a boy, amt entered 
the Amoiican anny ns lionUmnnt colonel in 1770 When tho Utitfih had 
appaienfcly ovoirtm tlio Stato lie kept up the struggle, loticnilng, when 
bard pressed, to tlio swamps of tlio Jiilculoi. llo was nmdo biigndicr 
general, and thanked by Congress Ho was a representative for Mouth 
Carolina from 1789 to 1793 aud fiom 1707 to 1801, United hiatus senator 
fiom 1301 to 1810, and minister to Brazil from J81U to 1811. 

Taney, Roger Brooke, chief justice, was bom in Culvert county, Md , 
March 17, 1777. Ho graduated at Dickinson College in 1795, and n nw admitted 
to tho bar in Maryland in 3799 Lilco many other Federalists, lui ltcemno a 
supporter of Jackson about 1824, and mis callod by him to tho office of 
secretary of tho treasury in 183,1. Tho charter of the Bank of tho United 
States oontaluod a clause, allowing the secretory of tho treasury to order tho 
rovonucB to bo deposited in other places than tho bank, giving liis reasons 
therefor to Congress This clause was meant to cover the ease of places 
wliero there was no branch bank; Jackson wanted to use it to cover a 
lefusal to deposit any of tlio rovonues in any of tho brunch banks or in tho 
mother bank. Tauoy gave tho necessaiy orders, and tlie bank was depiived 
of the further use of the revenues. Tlio senate refused to confirm Dmcy 
in liis position, hut ills real work in this nflho had been done, Taney 
suocoeded Marshall as thief justieo of tho Huprcino ( ’uni t, Tim lending in 
oidonts of Ills oareor woro lus opinion in tho Died , Scott ditto, anil liis attempt 
in 1801 to maintain tlio writ of habeas cm pus against President Lincoln's 
suBponsion of it (thoMoiryman ease) His life 1ms been written by Tyler, 
and is in Van Hantvoord'a Lives (if the ChieJ ./indices. 

Thomas, George Henry (1810 1870), general in tho United Ktoltm army, 
was horn in Southampton county, Vtn, July fil, IhHf, He graduated at West 
Point in 1840, and served on ftmtUer duty mid in tho Movltiui mu. Ills 
follow offloois in tho South unheaiintmgly entered tho Cmiftnicmtu mu’Vicn 
in 1801 , but bo declared for the Federal enuse. 31o wns sent at first into bin 
native State, and then to tho West, where ho soon lose to tlio eutmunnd of a 
division in tlio army of tlio Cuinboilatul, with tlio rank of major general. 
His victory of Mill Hpiing (Jan 10 20, 1802) wan tho (list enemu aging event 
in tho war In the West Ho led his division in tho advance on h lumvltUq and 
in all tho campaigns leading up to tho occupation of Corinth, of whh ii plneo 
ho was given command. Ho was now really second In emimmnd of tho army 
of tho Ohio, and distinguished himself itfc tho bitlUen of Perryvillo and 
Mnrfieoaboro, but bis lepuLatlon was fully xnado at chielmmaugn. When 
tho right of tho army had boon i on ted and was in full retreat on Cimttoniwgn, 
Thomas, who had sustained tho brunt of tho attack of tho first day, held Ida 
ground all through tho socoml day against tho wholo Confedemto army, 
rotroatod with persistent and stubborn fighting, covered tho rest of tho army 
and saved it from destruction, and gave so much time for fnrUflealimi that 
Chattanooga was found by Ihngg to bo too strong for anything hut a siege. 
From this tlmo Thomas was In command of the army of tho Cumberland, 
and hold tho centre at tho storming of Missionary Judge and in tha cam* 
pnlgns up to tho capture of Atlanta. When Hood undertook to transfer th« 
wav to Tennossoo, Sherman loft Thomas to oppose him, Thomas gathered 
up all his forces at Nashville, and inflicted a check on tha Advancing Con- 
federates at Franklin (Nov. 80), but continued his preparations for a fluid 
battle near Nashville. His numbers were equal to tinmn of Hood, hut b« 
persisted in refusing battle until ho had prepared cavalry and made every 
arrangement for pursuit Public clamour against Thomas's tietity had linrams 
so loud that Grant had started from Virginia to momma command himself 
when Thomas attacked Hood (Doo, 15), routed him, and kept up so niort'iltuui 
a pui suit that the Confed mate army was soattmed almost beyond recovery. 
In 1869 lie was transferred to tho division of Urn Pacific, where he dim! at 
San Francisco, March 28, 1870. His name has coma mans ami mow to 1m 
synonymous with all that Americans regard ntt beat In tho character of a 
military leader.— See Van Horne’s Itittory nfthe Army of the ('umberfand 
Wheeler, William Almon, vice president of tho United HUto* from 
1877 to 1881, was bora at Malone, N Y., Juno SO, iKlft, Ho was admitted to 
the bar in 1848, served several terms In the mate legislature and m presitkmfc 
of the fltate constitutional convention of 1807, and was ft mrmlwr of tho 
house of representatives from 1861 to 1877. He was nominatod for the vino- 
presidency in 1876 by the Republicans, and was elected, after » eontoat 
before the electoral commission, Ha died at Malone, June 4, im, 
Woodbury, Levi, was bora at Framistown, N.B.. Deo. a £, vm, and wit* 
admitted to tlio bar in New Hampshire In 1812. II® bwuun* a leader of 
Die democratic party of his State, was appointed to the supreme emit 


admitted to the bar in New Hampshire In 1812. lie became a leader of 
of , hi * , 8tft K was appointed to the supreme nwt 
of the State in 1816, was elected governor In fjw, and speaker of the mate 
Horwe of neproaontaMvo* in 1825, and served in the United State* senate 
from 1825 to 1831. He was secretary of the navy in 1831, and secretary of 
the treasury from 1834 to 1841, Again elected to fh« United htototf e wm i# It* 
1841, he served until 1845, whan be was appointod hfl 
United States Supreme Court. He died afTOSe 

See Democratic Review, vola Ik and xlk ' * J ) 
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PART II.— PHYSICAL GEOGRAPHY AND STATISTICS. 

Copyright, iSS$. \ by Jostah JD. Whitney 


Physical Ghooiiaphy and Geoiouy 
Plato Tilt! area of tlio United States extends, throughout neaily its 
VIII, whole braid Ih, from tlio Atlantic to the Panin* The northern 

Hound- edgo_ of tlio vast indentation niado m tlio continent by the Gulf of 

anea and Mexico marks tlio son thorn homulary between the meridians of 
aiou, 83“ and 07°. Mom the odgo oi this gulf tlio boundaiy between 
tlio United States and Mexico is partly aitilioial. Its most essential 
feature is the Rio Gramle, which separates the two countries from 
31° 47' N lat, to its month The boundary between the United 
H tales and Canada is to a largo extent natural; though aitilieial 
in the nm th-east (see map), it follows the St Lawrence and tlio 
Great Lakes from tlio 45th parallel to tlio point w hero the Hamy 
Lake river enters Lake Superior, and tlieneo passes up that river 
to a point on tlio west side of the Lake of tlio Woods, whence it 
goes along the 49th parallel to the Georgia Gulf. The country, as 
thus limited, excluding Alaska, comprises an aroa, according to 
the most leeont determinations of the Census Bureau, of 3,025,600 
stpuiro miles. This total includes 55,600 square miles of water 
surface (coast waters, bays, gulls, sounds, &e., 17,200; rivers and 
smaller streams, 14,500; lakes 1 and ponds, 23,900). Tho area of 
Alaska is given in the Census Report of 1880 as 531,409 square 
miles, -a rough approximation, differing gicatly from that givon 
in tlm 1886 JiqioH of the commissioner of tho Genoral Land Ofliec. 
Tho total area possessed by tlio United States is lliereforo, approxi- 
mately, 3,557,000 square miles. 

Geo- The longitude of the most easterly point is about 67° W.; that 
graplii- of the most westerly neatly 125°. The parallels of 29° and 49° N 
cal posi- roughly designate tho position of tho country in reference to lati- 
tion. ttule. Thu extreme southern end oi Morula, however, oxtonds as 
far south as 25“ N., while the northern extremity of Maine only 
reaches to a little beyond 47° N, , tho large triangular area between 
the Kt Lawrence amt the Great Lakes, belonging to Canada, being 
all soulh of the 40 111 parallel. 

Const. As compared with tlio western coast of Europe, neiLlior side of 
America possesses a deeply indented coast-line, On tho Pacific sido 
there is only one important hay (that of Kan Francisco) between 
Ban Diego and Puget Hound. At Han Kvauoiseo and Han Diego 
there are commodious harbours, hut within tho limits of the United 
States there are no others on the Paeitie coast, unless we except that 
furnished on tho extreme north by Puget Hound, and thatotrored by 
tho mouth of tho Columbia river, the bar of which is somewhat for- 
midablu except for steamers under tho management of skilful pilots. 

Tim eastern coast north of tlio 85th parallel is a considerably 
broken one. That of Maine may almost ho described as a “fiord 
const," ho numerous arc tho indentations, which am, however, of 
moderate depths, hut which aro largo enough to afford excellent 
and commodious harbours, of which that ofl’oitland may bo taken 
as tho typo. There ia an indentation of considornhlo sizo formed 
hy tho arm of Capo Cod projecting almost at right angles, and 
enclosing Massachusetts Bay, at tho bottom of which lies the com- 
modious, but not specially accessible, harbour of Boslon. Tho 
situation of the city of Now York makes it hy far tho most lmpoit- 
ant centre of foreign and domestic commerce m tho United Stales. 
This superiority is duo in part to tho excellence of its harbour, and 
in part to its being tho terminus of tho groat natural lino of com- 
munication between the East and tho West, a position which would 
aoom to belong by rigid to some point on or near* tho mouth of tlio 
St Lawrence, which is tho outlet of tho Great Lakes, hut from 
which this river is hIiuL out by its north-easterly trend, which 
carries it into a region beyond that of successful cultivation and 
populous settlements, and where navigation is suspended during a 
considerable portion of tho year hy tho freezing of tho river. 

Long Island, about 120 miles in length, and extending along 
tho southern coast of Connecticut, is the only island of any con- 
siderable sizo on tho whole Atlantic coast. Smaller ones —Martha’s 
Vineyard, Nantucket, Black Island, and othovs— lie adjacent to 
Long Island on the east, aud form, as it wore, its prolongation in 
that direction, while thoro aro Indentations of considerable depth 
ou tho coast of the mainland opposite these islands. 

Soulh of New York there are two indentations of importance— 
Delaware Bay and Chesapeake Bay,— the former being, as it were, 
tho expanded mouth of the river or the same name, tlio other being 
in somewhat similar relations to two large rivers, the Susquehanna 
ami tho Potomac, Philadelphia and Baltimore are the cities that 
command tlio advantages for eommeroo which these two hays offer. 
The Gulf of Mexico Is of largo dimensions, and of great import- 
ance as affecting the accessibility of the interior, and still more as 
Influencing tho climate of tho country. The peninsula of Florida, 
extending o degrees south of the mainland, and forming the eastern 
boundary of the Gulf, is in a considerable part of its surface so low 
and swampy as to he practically uninhabitable* 


Tlio drainage areas of tlie conntiy, as given by the United States Drainage 
census of 1880 are— Atlantic and Gulf, 2,178,210 sep m , Great areas 
Basm, 228,150 , Pacific slope, 619,240 Tlio drainage into tlio 
Atlantic and Guff is distributed as follows — New England coast, 

61,830 sq m , Middle Atlantic coast, 83,020, South Atlantic 
coast, 132,040 , Great Lakes, 175,340, Gulf of Mexico, 1,725,980 
(the Mississippi-Missoun basin being estimated at 1,240,039) 

Tho explanation of this overwhelming preponderance of drainage 
into the Gulf of Mexico at once becomes evident when we notice 
the general iclief of tho countiy and the positions of the vanous 
wateislicds If the level of tho ocean wore raised 1000 feet, a broad 
water-way across tlie American continent would be opened Thoie 
would bo a great mass of land on tho western side, which would 
comprehend nearly tho whole of Mexico, and which, witlun tho 
limits of tho United States, would have a breadth from east to west 
of from 1500 to 2000 miles. North of tlio United States boundary 
line tlio breadth of this mass of land would diminish rapidly m 
width as higher latitudes were reached, but its dimensions would 
still be on a grand scale, although deeply intersected with inlets 
occupying the positions of the lower portions of the present streams 
of that region A siuiilai mo of 500 feet m tho ocean would not 
divide the coniniPiit into two decidedly distinct and widely separ- 
ated parts, but would isolate Now England from tho land adjacent 
on tho north and w est, by opening a channel through tho Hudson 
River and Lake Champlain dopiessious, would cany the Atlantic 
coast-lino moro than 100 miles lulaud of its present position, aud 
would open a deep bay m what is now tho Mississippi valley, tho 
ramifying arms of which would extend noilh nearly to Chicago, 
to Cincinnati on tho Ohio, to Burlington, Iowa, on the Mississippi, 
and nearly to JoH'orson City, on tho Missouri. A rise of sea-level 
of 2000 feet would not materially change, as to position aud size, 
tho groat land-mass on the westorn side of tho continent already 
spokon of. That aroa would he slightly narrowed on tho oast, and 
would have its west om edge more deeply indented, with tho addi- 
tion of groups of islands, so that its character would, south of tlie 
Columbia, ho something lilco what it is at the present Lime north of 
that liven. On tho eastern sido of tho continent, however, tho most 
sinking changes would he oiloetod, All tho present coherent land- 
mass cast of tho 97 th meuilian would have disappeared, and m place 
of it wo should have various groups of islands, one of tho most 
important of which would oxtend from tho north line of Georgia 
north-east into Pennsylvania and New Jersey, where it would ter- 
minate in Unger like projections, forming norlli-castoily and south- 
westerly trending archipelagos, with vanous outliers in north eastern 
Now York, Vermont, and New Hampshire, tho highest points of 
which would rise from 3000 to 4000 feet abovo tho surrounding 
wators. Tho distance of these islands from tlio western mainland 
would ho from 1000 to 1500 miles. Anothor gioup of islands north 
of tho United Statos boundary would extend m a curving lino 
parallel to and north of the St Lawrence and the Great Lakes. 

The all-important fact in the topography of tho North American Genoral 
continent in genoral, and of tho United States m particular, is the topo- 
existenco of a central comparatively low and lovel region, declining giaphy. 
gontly from a watershed m close proximity to the Great Lakes on 
tho north towards tho Gulf of Mexico on the south. 

One may ascend the Mississippi to its junction with the Ohio, 
at Cairo — a distance of 1100 milos from the Gulf of Mexico,— ana 
the elevation attained will be only about 300 feet, an average ascent 
of about 4 inches to the mile A journey of almost 1000 miles 
farther, to Pittsburgh, at the junction of tho Allegheny and Monon- 
gahela rivers, will only give a total rise of 700 feet above tho sea- 
level The head of the Mississippi is in a region entirely destitute 
of mountains, comprising an almost level area, covered in large 

K rt by lakes and swamps, and only about 1600 feet in elevation. 

ancon ding tho Mississippi to St Louis, a distance of 1250 miles, 
wo liavo reached an elevation of about 400 feet, and at St Paul, 

668 miles abovo the mouth of the Missouri, one of a little less than 
700 foot If wo follow up the Missouri to the western line of the 
State of tho same namo, where the river flows from the north, we 
have Die choice, if we wish to keep on directly west, of following 
either of its great branches from that direction— the Platte and the 
Kansas. Up eitbor of these we may travel for fully 600 miles, rising 
so gradually that the difference of elevation from day to day is 
hardly perceptible, the country preserving all the characteristics of 
a plain, although declining gently to the oast. 

We have, therefore, in tlie central region of the United States a 
nearly level area, which, roughly speaking, may be taken at 1260 
miles square, which, has a very gentle downward slope from east 
and west to the centre, and from very nearly its northern ex- 
tremity to the Gulf of Mexico, its southern boundary, while its 
northern edge, with a part of the adjacent region, is occupied by 
five great bodies of flesh water, oommunioating by short narrow 
riverdike contractions of the water areas, and all together occupy- 


* Under Mils bend no portion of the Great Lakes Is included. 
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ing an. aiea of about 92,000 scumie miles This central valley 
is not entuely devoid of mountains, but these higliei areas aro 
so small m extent, as compaicd with the entuo aiea of the great 
valley, as to be of extremely suboidmate nnpoitance. Meanwhile 
we turn to a consideration of the higher regions east and west of 
the great valley 

Neither on the eastern nor on the western side of the continent 
are these of the nature of simple mountain chains On the coutraiy, 
both eastern and western highlands aie complicated in their oro- 
giaphic structure, bioken into poitions, each having a charactei 
of its own, and generally— but not always -preserving a certain 
parallelism with each otliei, tnokon longitudinally 01 111 the ducc- 
tion of the prevailing trend of the elevated mass, and separated by 
valleys and tablelands of veiy vaiyuig dimensions The western 
mass, winch is much the laigei, is also veiy much the more com- 
plicated of the two It is not only mado up of a gieat nnmboi of 
paits more or less distinctly separated from each othei, but it even 
encloses a large aiea of plains, valleys, and mountain langes which 
have no drainage to the sea. This gieatly predominating complexity 
of the western elevated region is the result of complicated geologi- 
cal conditions, to which aie added climatic peculiarities of a striking 
character The eastern elevated side of the continent is now gene- 
rally called the Appalachian region, tlie western the Coidilleian. 

The Appalachian System 

General The Appalachian ranges all belong to an ancient system of uplift 
character, or distui bailee, and have not been invaded by volcanic materials 
of lecent date, presenting m both these respects a most marked 
contrast to the Cordilleran systom There aie volcanic locks along 
ortions of the eastern slope of the Appalachians , but these oiuplivo 
ikes and oveiflows are not of Tertiary and posl-Tertiaiy but of 
Mesozoic age 

The name Appalachian is used as designating tho entire complex 
of ranges, valleys, and tablelands in and upon which is situated 
the wateisliod from which on tho noitli and oast the streams descend 
to the Atlantic, either dnootly 01 through tho Groat Lakes, and on 
the west and south-west to the Gull of Mexico, either as tnbutanes 
to the Mississippi or flowing duectly to tho Gulf. As thus defined, 
the Appalachian legion, system, 01 complex of ranges extends from 
the promontoiy of Gaspe, m a moan direction of north-east and 
south-west, to Alabama, a distance of about 1300 miles, whore it 
disappears undei tho much more recent geological formations which 
form a bioad bolt along the Gulf of Mexico and oxteud lar up tho 
Mississippi valley 1 

While the Appalachian system, as a whole, is so nearly continu- 
ous, as a feature of the topography of the country, that it seems 
nocessaiy to include it all under one general designation, yet dif- 
ferent poitions are extremely unlike each othor m somo of those 
features which are gcnoi ally looked upon as essential to tlie unity 
of a mountain system. 

Break One veiy marked and important break at least m tlio systom is 
of the that occupied by tlie Hudson uver, and extending up tho Mohawk 
Hudson valley to tho west, to a connexion with tho Great Lakes, and up 
and the Champlain valley to tlie north, to a coimoxion with tho St 
Mohawk. Lawrence river duect A l'iso of 152 foot m tho sea-level would 
isolate from tho rest of tho contmont nil of Now England and 
that part of Canada lying to tho south-east of tho Sfc Lawrenco, as 
far as tlie exticmity of Gaspe. A further nso of 278 feet would 
open a waterway from tho Atlantic to tho Groat Lakes, and leave 
tho mass of the Adnondacks as an island lying adjacent to Now 
England on the cast and tho Appalachian hmd-mnss on the south. 
We seek in vam for any other break in tho Appalachian systom 
as complete as this, and, when wo comparo tho portions of tho 
system lying on oach sulo of tins lino of division, we recognize 
tho fact that there arc ossoutial points in which they dilfor fiom 
oach other, and that these differences aie grantor than any jne- 
sentod by tho various portions of tho system m its oxtousion to 
the souih-wost of tho Hudson river break. This norlli-oaslom 
division of tho Appalachians may thoroforo properly first have its 
more important topographical and geological features indicated. 
Beginning with tho division wost of Lake Champlain and north 

i Tho Aval, iimson to ilesevilio topopnp Ideally the Ainmlneltimi system ns n 
whole was Qityot, who, In Ifloi, published tho instills of several i ears’ work 
among those mountains, Riving the lidglils of numerous points obtained by the 
aid of tho barometer, accompanied by gonornllsathms In lejrnnt to tho oumnvhy 
of tho region, and a map (1 • 6,000, 000}, which whs first published In Potonmmn'* 
MiUhoflungen (I860) Tins various geological surveys emiled on by the Stales 
Included In tho Appalachian region have furnished a largo mass of material both 
geographical anti geological in legmtl to portions of tho mngo; but, since this 
wmlc lias not, a» a rule, been based on aceuinto topogiaplUrul maps, most of It la 
rather of tho nature of a reconnaissance than of a finished auivcy. Tim Slate 
of Mow Joisoy Is, however, publishing a map hatted on an nrouinte tilangula- 
tlon, but on « small sealo (1 ; Tim first and saeniul geological surveys of 

Pennsylvania havo also dona much to extend our knowledge of rfi« fnimjmu.fiy 
or tho most complicated and Infmeallng portion of ilia whole Appalachian region, 
but ns wo go either smith oi north fiom this control toglmi wo find the data le»» 
and less complete, ami In regard to the extreme south western pnitlon of tho 
Appalachian range wo mo little If at all lit advance of tluyot. What Is roost 
lacking at present Is an accurate map of that portion of tho system wfiU.Ii lies 
to tho south of tho region embraced within tho state of Ptmiwylvanl# , 


STATES [physical 

of tho Mohawk valloy— tho Adn oiulack region or mountains,— Adivon- 
wo find, on examination, that this legion is not only to a ml.tin darks, 
extent isolated topographically fiom tho rest of tho Appalachian 
ranges, but that it belongs to a geologically oldoi sjslem a The 
locks aie all eiuptive m tho cential poition of the mass, and chiefly 
gabbio and granitic or gnois&oul m character On tho cxtcuoi, 
especially on tho eastern edge, aie deposits ol limestone, wlueli me, 
generally believed by geologists to bo sednneniaiy beds, highly 
metamorphosed, but which, in the opinion of the piesent writer, 
are moio probably of tho natiue of chemical precipitates 

The drainage of this region is radial ixoin a central point lmt 
the slope on tho cast is shorter than on any oE the other sides. 

Fiom Taliawas or Mount Miuoy (5341 feet) tho drainage is to 
tlie north-east by tho Au Sable to Lake Champlain, by tho 
Ilaquetto to the St Lawrence, and by the branches forming Die 
head waters of the Hudson to tho south The dominating lmo of 
elevations runs nearly cast and w est, with high spui.s and narrow 
ndgcs on tho north, of which Wlntefueo Mountain (4871 feel) is 
one of tho most conspicuous. Tho region w one of numerous lakes 
and lako-likc expansions of the liveis, so that, with shoit poitnges, 
a largo pait of it can ho visited by boat or cunoo. Tlui lake region 
piopor of the Adnondacks lies at an elevation of from 1500 to 
2000 feet —Lake Silvoi, 1083 feet, Eland, 1050, Saranac (Upper), 

1006, (Lowei), 1557 , Smith’s, 1738 , Tapper’s, 1501 ; Long, 1584 , 
Eaquotte, 1705} Sandford, 1685 ; Cranbeiry, 1570 There am 
indications of tho Appalachian trend m tho north-east . south-west 
direction of several of tho laigei* lakes ; lmt many others trend 
nearly north and south The number of the lakes is the resul t of 
tlio lnipoimcability of tho rook, tho general uniformity in height 
of tho rogion, and tho broken character of the smfaee, which is 
very irregularly covered by large masses of rolled detritus. Tho 
work of water is evorywlioio distinctly visible, and that of ieo hardly 
perceptible. 

The mountainous region cast of the Hudson iu New' England Now 
is tho portion of tho system most megulur m topographical Knglaiid 
features. Two groups of elevations, hmveier, am tpulo well lope* 
marked, and have distinctive names — the Green anil the White gmplty. 
Mountains These aro separated by tho Connecticut river, which 
lias a Hourly north and aoutli course parallel to the range of 
tho Groeu Mountains. Nowhere iu this latter range is them a 
continuous uplift forming a long ridge or crest, hut there is a 
gontlo swoli of tho surface on which here and them rise elongated 
gioups of considerably higher summits. In the evtieme south- 
western comm of Massachusetts rises Bald Beak (21121 ft et\ and iu 
tho north-western corner Grayloek or Huddle Mountain (Jl.iilf* ftet). 

Still farlhoi ninth, in Vermont, are the culminating points of tho 
Gioon Mountain range : — Equinox, {1872 feet ; Dice, JHfi’tn ; GiuucBh 
H ump, 4077 , Killiugimi, 4221 ; and Man stick!, 4889 feet. Ah* 
cutnoy, a quite isolated point, near tho Connecticut river, has an 
altitudo of 3163 foot. 

Tho Connecticut river makes a very complete Reparation, in all 
but tho extromo uoi thorn portion of its course, between tlie Green 
Mountain system and tho highlands to tho oast, which have no col- 
lective namo, hut aro in a measure tho continuation of the White 
Mountain range. In Massachusetts this swell of laud -for more 
it can hardly bo called— lias an elevation of about 1000 feet, the 
valleys bomg rarely sunk more than 200 or 800 foot below tho 
gouoral lovol of tho gontly undulating higher lands. Occasionally 
there is a lnghor point, like Waehusutt (2018 foot) or Monnduoek 
(3169 foot). From Monnduoek tho rogion cast of the Connecticut 
broadens very much, tho coast-lino trending rapidly eastward. Tlie 
country becomes movo and moio mountiunmiH, but still without 
continuous ranges. Tlio mountains nro grouped around various 
central points, of winch tho most important aro Moomhutko or 
Moosolmlook (4790 feet), Lafayette (5290), and Washington (6200 
feet). Tho last-named is the highest point in the Appalachian 
systom north of North Carolina, and rises nearly 600 feet above alt 
tho adjacent summits 

Farther east, m Maine, and in the ncigbbmiung portions of 
Canada, tho topography has been hi tie worked out iu dtfml. Mo 
far as known, in Maine the irregularity of the mug.* is Mill gieat »*t 
than it is farther to the south-west Theie is in tins put of New 
England no coast-region, hut a gradual use fmm the s. e lion* towards 
tho interior for about 140 miles, to tie* dtude betuiiii the water* 

I running into tho^ Atlantic diiectlv and th.<so fuhutuy to the Ht 
Lawrence or funning the head of tlie St John. Thin drink*, who It 
lias a general dneetum of pirlty neariy * sst and in 4, at no altt 
tilde of about ItitlO fit 1 at the western edge of M site , «nd dn hue* 
to about (JOn feet on its eastern boundary. Tie* south* ru slope to » 
very gradual one to the wit, aud though broken and r*« k% Is not 
diversified by any matktd ndgi < or long tb*v«(ion«. The high 
pointsi rise Horn* times nearly Hobihd, and ».*nir!io,> *. in « |ti»l<rw t 
having little of the ridge < lum* t* r Kindi* ih-trafidtoi i» the 

* Ttm A<llr»roUrk ngl.it -er A.tln.mU, k lVil lrt««M, a* If n ».*«»« rails,* him 
Urn mere er lr*» r..|itl>Se|. ty <•»«<•»» .1 »y a *1 »«»*ey toy 

nultierlly ef llro Mair ».f Took, is an Iw.un n, trot Um $mi tmmm* 

In lit# <«rro t>{ * ttiag, Iwve rtu» jrrt !**•» |«»i»t »n«*I 
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dominating peak (5215 foul), audit rises in such isolation as to look 
in tlio distance like a volcanic cone That part ol Maine lying 
south of the watershed is drained by streams miming nearly south- 
ward. Like tho Adnondnek Wilderness, it is a district ol numinous 
lakes, as might ho expected, since it has no rapid descent in any 
du action, is underlain by impermeable locks, and has a consider - 
tiblo ramiall 


The general umfomuty of character in tho Now England portion 
of tho Appalachian system will ho evident fiom what has been 
lioro stated. This region is marked by comparatively low swells of 
ground, on which rise groups of higher points, rather irregularly 
distributed, nowhere reaching the limit of perpetual snow, and 
nowhere presenting great obstacles to internal communication. 
Geology Tho geological structure of this north-eastern prolongation of 
of New tho Appalachian system lias been as yet only imperfectly made 
England, out, a eivoumstaneo due m part to tho extreme scarcity of fossil 
remains, and m part also to the fact that tho various sedimentary 
hods have boon so metamorphosed as to ho distinguishable only 
with great difficulty fiom tho associated cruptivo formations, while 
even the latter have frequently been themselves so much changed 
by chemical ad ion, since thou* appeuranco at tho surface, that it is 
only by the microscope that their real nature can be made out. 

With tho exception of a narrow belt of Mesozoic locks in tho 
Connecticut valley and n small basin of similar age in Woodbury 
and Houthbury, Connecticut, mid also with tho exception of a very 
limited set of deposits of lato Tertiary ago on tilt 1 eastern boumhuy 
of Lake Champlain and on tho Atlantic coast, there are, so far as 
known, no rocks m New* England more recent than the Pahoozoio 
Tertiary and Cretaceous formations aie, however, found covering 
small areas on some of tho islands adjacent to the coast Along 
tho western sides of Vermont and Massachusetts tho rocks nio 
dearly proved by their fossils to ho of Lower Silurian age, and 
their stun* Lure has heon made out in part. There are faults anil 
synclinals, — limes (ones and chloride and taleoso slates being tho 
predominating rocks. Tim dips aro chiefly to the eastward, and 
tho rocks are of move recent age as we go east from Lake Champlain, 
on the east side of which is a largo development of tho Potsdam 
sandstone In and near tho Connecticut valley, to tho east of tho 
regum just noticed, fossils have been found (at lieinanlston, Mass,) 
of late Upper Kilui iuu age (Ilelderherg of the New York Bmvoy). 
The straligmphieal muttons of these rocks, however, remain 
obscure. The same may be said of nearly or quit® all of New 
Hampshire, of eastern MassaduiHeUs, and of a large part of Maine. 
At one point in Now IfampHhiio (Littleton) fossils have boon 
obtained of the same ago as those discovered at Benmvdaton. In 
northern Maine, traversing tho State m a wide bolt running north- 
east and south west, rocks occur of Upper Silurian and Lower 
Devonian ago, well elmmetorized by fossils, a part of this belt 
being clearly identical in age with tlio Onskuny sandstono of tho 
New York Hurvey. The strut igraphiral relations of those rocks aro 
still ohsouro s and south of this fossiliforous hell is a wido area in 
which no fossils have yet boon found. At ono point m Massachusetts 
(Hralutreo, near Boston) more than ilfty years ago fossils of tho 
lowest Silurian n go (Primordial) woro found, and there aro other 
indications that the rocks mmr tho coaHt of Now England, from 
Cape Cod north, aro very low down in tho fossiliforous series; 
but in Massachusetts, as well ns in New Hampshire and Maine, 
there is a wide area between tho Devonian and Upper Silurian 
locks of tho Conueotleut valley and northern central Maine, of 
the geological age of which nothing is definitely known, and of 
whicli tho slratigiaphieal relations are still vory ouseuro. 

The To tho west and south-west of tho Hudson river, in New York, 
Appa- tho intricacy and obscurity of tho orographic structure and geological 

Milana ago of the Appalachian system begin to ho cleared up; but it is 
south- not until we reach Pennsylvania that tho characteristic features of 
west this range aro fully developed. (1) Tho first of those is, along its 
of the Bouth-OMtem edge, ns wo cross tho system from south-east to 
Hudson, north-west, at right angles to its trond, a sorios of elevations, at 
first comparatively unimportant and more or less detached from 
each other, but gradually, in going in a south-westerly direction, 
becoming more and more prominent and continuous, until, towards 
the extreme southerly end of the system, it forms the most imposing 
connected mass of high plateaus and still higher ridges anywhere 
exhibited in tho Appalachian region. This south-easterly division 
of the system has no single distinguishing appellation, It is 
called in Pennsylvania tho South Mountains, in Virginia tho Blue 
Ridge j and in North Carolina and Tennessee it has various names 
applied to its different portions, (2) The second important feature 
in 111® Appalachian region proper of the First Pennsylvania Survey, 
a region of wav®*like folds or corrugations, not so metamorphosed 
hut that the geological sequence oan he distinctly made out, in 
whleh orogmphie disturbances and a peculiar erosion have de- 
veloped an interesting and intricate topography. (8) The third 
region, in crossing the chain from south-east to north-west, is 
that of plateaus, hounded on the south-east by an escarpment to 
which the name of Alleghany has been most frequently given, and 
by which that portion of the system which lies in Pennsylvania is 


still almost umvei sally known. These ai e the throe most pi omment 
divisions of tho system south-west of the Hudson, and between tho 
first and second theie is a piotty well marked depiession which is a 
veiy conspicuous featuic of the topography m Virginia and Tennessee 
(m Pennsylvania tho Kitlalmny, m Vnginia the Gient Valley, and 
fditlioi south tho valley of East Tennessee) 

"Wo noxt come to consider tho legion occupied by south eastern New 
NowYoik and noithem New Jersey Tho Gieen Mountains me Jeisey 
generally consnleied as being piolonged south-wcstwardly in tho and 
Hudson nvci highlands and tho highland range of New Jeisey southern 
This lattei range m Now Jeisey occupies a belt of country some- New 
what over 20 miles m width on tho New Yoik line, but uairows Yoik. 
down to less than half that oil tho Delawaio. It includes no long 
unbroken ridges, tho one which comes noaiest to having this 
character being tho Gioon Pond range, about 12 miles long, nor 
aro tho subordinate ridges of which it is composed m a line with 
each other or with then axes parallel to tho direction of tho mam 
range. Tho highest point is Rutherford’s Hill (1488 leet) Tho 
Kiltntiimy valley mentioned above is distinctly marked m New 
Jeisey, w lioro it also bears tho same name. It is bounded on tho 
noith-wust by a lango callod tho Shawaiigunk m New York, tho 
Blue Mountains in New Jersey, and tho luttatinny in Pennsylvania 
It lies on the oxtiomo north-western edge of New Jersey, and forms 
au almost uulnokon straight lino foi about 40 miles within this 
State, from tho Delawaio Water Gap to tho New York line The 
straightness of tins ridgo and its almost level crest, from 1200 to 
1800 feet m height, mark it as belonging to tho peculiar topo- 
graphical belt ol tho Appalachian system which occupies contral 
Pennsylvania. Tins holt is distinctly recognizable still larthor east, 
in Bio vicinity of Catskill and east of tho mountains of that name, 
whoio there is a miniature group of lulls, called tho Little Moun- 
tains, only a mile or two m width, mid but a few hundred foot in 
height, winch aro raado up of rocks of tlio same geological age ns 
thoso in tho central division of the Pennsylvania Appalachians, and 
with tho sftino characteristic structure. 

Tho plateau region occupies a largo portion of tlio State of Now Now 
Yoik. Its northern edge extends along tho south side of tho Yoik 
Mohawk river, foinung a distinctly marked escarpment (the plateau. 
Heldorborg Mountains). Further west, in contral New York, only 
a few miles from tho central depression tlnongh which pass tho 
Erie Canal and tho great linos of railroad connecting Albany with 
tho west, are vanous heights rising 1000 feol abovo tlio surround- 
ing plateau, and from 1600 to 2000 foot above tho sea (Fonnor llill, 
in Madison county, 1802 feet; Ripley Hill, in Onondaga, 1968 ; 

Niles, in Cayuga, 1328; Milo Hill, in Yatos, 1343 ; and East Hill, 
m Oswego, 2800). This plateau, with its extension, to tho south- 
west into Poimsylvania, forms tho highlands in which use tho 
various branches of tho Susquehanna, wlncli traverses the entire 
Appalachian system, m a gonoral direction from north-west to 
south oast. 

In southeastern Now Yoik thoro is a remarkable group of Tho 
mountains, vciy conspicuous from tho Hudson, and apparently Catskills 
quite isolated as scon from tho eastern side, hut which, ns ap- 
proached from tho west, are recogntzod as being in intimate con- 
nexion with tho plateau rogion of central New Yoik. This group 
ia known as the Catskills, of which thoro aro two divisions, — the 
norlhovn, or Catskills proper, and tho southern. Tho Catskills 
proper aro a massive plateau, oncloscd between the Esopus and 
C'alakill creeks— ailhionts of tho Hudson running m a south- 
easterly direction, nearly parallel with each other, anu at a distance 
of about 25 miles apart. The mountain mass thus enclosed con- 
sists essentially of two border chains running parallel with the 
two stroams, and from 10 to 15 miles apart. The highest point of 
tlio north-eastern border is the Black Dome, 4002 foot ; that of tho 
south-eastern range, Hunter Mountain, 4038 foot. < Tho southern 
group, lying south of tho Esopus, tho drainage of which on tho west 
and soulli-woat is into tho Doltiv aro river, includes Slide Mountain, 
tlio highest point of tho entire Catskill group (4206 foot), 

The Catskill range is, like tho plateau rogion generally, of tho 
Devonian and. Lower Carboniferous formations. Tho upper 500 
foot of the Slide Mountain is occupied by a cap of tho Carboniferous 
conglomerate, tlio equivalent of tho millstone grit, and tho nearest 
approach to the Coal-measures in any part of New York, 

From Now Jersey southward tho Appalachian system is very Appa- 
easily separated into those divisions which have already been indi- lachians 
catea. Its eastern border— tho Atlantic slope— is an area of land in 
rising gradually from the soa towards the interior, to tho foot of Pennsyl- 
the Appalachian ranges, broadening out as wo follow it southward, vania 
and at the same time acquiring a greater elevation before the and 
mountains are reached, This gontly rising area is hardly percept- south- 
ibla in Now England, but it occupies a considerable portion of tho ward 
Atlantic States From New Jersey south to Florida. Its altitude Atlantic 
at the eastern base of the mountains is, in Poimsylvania, only slopo. 
from 100 to 800 feet,— Lancaster and Harrisburg, which aro on its 
western border, being respectively 850 and 820 feet. On James 
river, in Virginia, it is about 500 feet high (Lynchburg, 529 feet), 
hut at the source of the Catawba it has risen to 1200 feet. This 
XXIII. — ioo 
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region, of comparatively low elevation is geologically, and also to a 
certain extent topographically, made up ot two quite distinct 
portions The part nearest the coast is almost flat, 01 with the 
gentlest possible slope seawaid, and unbioken hy any elevations 
worthy ot notice. Beyond this Belt, to the west and north-west, 
is another, itself almost a plain, but raoro undulating, using moio 
rapidly westward, so as to fonn almost a tableland at the base of 
the mountains, and itself diveisihed, m its western poition, by 
elevations winch m places use high enough to bo called mountains. 
Tlie belt newest the shoie consists o£ Teitiary ami Oietaceous 
rocks having a very gentle dip seaward These aio fiist met with, 
as we proceed southward, on Bari tan Bay, where the belt occupied 
by them is from 20 to 25 miles wide, but on reaching Philadelphia 
it is found to have acquired a bieadth of moio than 50 The 
(stratified mass m Now Jeisey consists of a great number of alter- 
nations of sands, mails, and clays, fiom a thud to half tlie width 
of the belt being occupied on the smfa.ee by the Cretaceous, and 
the more eastern portion being of Teitiary ago Trenton, near the 
western edge of this belt, is only 33 feet above the sea-level. These 
ncwei formations aie of special rntei est on account of thou fossilb, 
and because of tlioir gieat economic value This level belt of 
newer locks maintains its width through Delaware and Yugnan, 
and attains a width of moio than 100 miles m Norik Carolina and 
Georgia. Between Now Jersey and North Carolina it is deeply 
intei sected by bays, the heads of which approximately mailt a 
change from rooks of recent age to those much lower down m the 
series, which make up the western portion of tho Atlantic slope. 
This change is also most distinctly inaiked by an interruption to 
tho navigability of the nvcis, and it also manifests itself in tho 
position of the cities of tho Atlantic slope, most of which to tho 
south of New Yoik (Trenton, Philadelphia, Baltimore, Washington, 
Richmond, Peieisburg, Raleigh, Columbia, Augusta, Milledgeville, 
and Montgomery) aro not on the Atlantic itself, but on or very 
near this geological break. Fiom Virginia soulhwaid tbo coast is 
very little indented, and most of the largo towns aio at a consider- 
able distance fiom it In North Carolina tlie Blopo of the coast 
belt — hoie 100 miles wido— -is hardly moie than 1 or 2 feet to tho 
nnlo It is occupied by nearly horizontal strata of Tertiary, over- 
lain m considerable pait by dotutal accumulations of still later 
age, tho whole consisting of loose sands, clays, marls, and gravels 
irregularly piled one above another Nearly tlie same may be said 
of the continuation of this bolt through South Carolina and Georgia. 
In the former State Columbia (between 200 nutl 300 tool above tho 
sea) marks its western bolder In Georgia, at tho general level of 
the country, nearly tho whole bolt is Tortmry , but tlie umloi lying 
Cretaceous is revealed m vai ions places whole tlie nvoia have cut 
deeper than usual. Tho heights of the cities aro ns follows . — 
Augusta, 130-180 feet, Millodgevillo, 310 ; Macon, 334 fort. 

The second or upper belt of flio Atlantic slope is in largo pait 
made up of rocks winch arc destitute of fossils, and m regai d to 
winch it has not yet been cleaily made out whether tlioy aro really 
stratified beds oltlei than the lowest Silurian (Azoic or Archsean of 
Dana), or whether they are highly altered rocks of Palmozoic ago, 
Over most of its area it has very distinctly tho character of a plain. 
In Pennsylvania it is highly cultivated autl densely peopled, a 
"country of rolling hills and gently-sloping valos, with occasional 
rocky dolls of no groat depths, and nowhere more than GOO or 
700 feet above tho sea-level ” It is bordered on the north-west, 
for a portion of its extent, by a low range of elevations, known 
as tlie South Mountains, and generally considered to bo tlio 
northern prolongation of the Blue Jiulgo of Virginia and the States 
farther south. The South Mountains outer Pennsylvania at tho 
Delaware, forming a region of irregularly grouped ridges, winch 
occupy a breadth of somewhat less than 10 miles, and which do 
not use to an olovaUon of more than 400 to 500 feet above the 
valleys These lulls are umtlo up of massive varieties of gneiss, 
sandstones, — recognized by tho Pennsylvania Survey as being of 
Potsdam ago, — and Lower Silurian limestones. Tho valleys resting 
on this latter rock aro covered with a Ii ighly fertile soil. Iii. Virginia 
tho upper holt of tho Atlantic slope broadens out and becomes 
more and morn com plicated in its topography. In an official report 1 
tins region is divided info three perilous, called the Middle, Pied- 
mont, and JJIno Ridge divisions of iho Hbatc. The Middle division I 
is said to extend westward from tho sea to the foot of tlm low 
broken ranges which, under the names of Kifocliu, or Kitloelun, 1 
Bull Run, Yow, Clark's, South- Weal, Carter’s, (been. Kind lay V, 
Buffalo, Chandler’s, Smith’s, &t\, Mountains mid IIills, extend 
across the Stato south-west from Fairfax county on the Potomac 
to Pittsylvania county on the North Carolina Imo. Them broken 
ranges, which preserve a general parallolism with the Appalachian 
ranges jiropcr, and form, as it were, Iho outliers of this Hvattmi, aiu 
designated by Major Hotchkiss the At) antic Const range. This 
middle country is described as a moderately undulating plain, from 
fO to 100 nines wide, and rising from tho south-eastern border, where 
it is from 150 to 200 feat above tlie sea, to an altitude of from BiW 
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to 500 foci along its noitli-westem edge. It is a succession ot low 
north-cast and south-west trending lulges, tho i alley s between them 
being sometimes nairow and deep, but the ridges themselves not 
very piominont The locks are metammpluo shrics ami gneiss, 
with numerous eruptive masses m the ioim of dike's, and villi 
many quart/ veins, .some of which contain connideiablo gold, 
although mining lias not, on llu 1 whole, been success! ul. The 
Piedmont division forms a holt of twin tit) to 30 miles in width, 
and may properly ho i nusudered as being the toolluU bonier ol llio 
Blue Ridge ltsult. Tlicio is a mailced tendency to the t munition 
of a continuous valley between tlie btoken iidges already noticed 
as forming the so-called Coast xungc and the Blue Ridge proper. 
In tins valley lie Culpeper (400-500 leet), Fairfax (382), Charlottes- 
ville (450), Lynchburg (050), and other towns. This foothill 
legion is dosenhed as exceedingly intimate. Tim coast range is 
succeeded, m tho west, by numberless valleys of all imaginable 
foims, wlucli extend across to, and tar into, tho ])lu« Ridge, to 
which, in point of fact, they topographically belong, Pqi turns of 
tho Piedmont eomitiy, however, foim quite extensile plains. 

The Blue Ridge with its belt of fool-lull*— the iWnmut region 
— forms a conspicuous feature of tho topography of Virginia ami tlm 
Stales farther south. Tlio Potonmc breaks through it at Harper's 
Feriy, at an elevation ot 242 leet, the mountains adjacent rising 
about 1200 foot higher Tho passes, locally known as "gaps," am 
numerous, and several of thorn aro travuised by lailrotuls. Tho 
Jauios river intei sects the Blue Ridge 700 feet above the mm. Tlio 
elevation of tins range is considerable, even in iis northern portion, 
— Mount Marshall, near Fiout Royal and Muuummih Gap, being 
about 3370 feet. Tho height as well as tho breadth of the range 
inoroasea rapidly as tho soutliom line of Vhginia ih approached,-— 
tlio Peaks ol Otter, m Bedford county, near Buford’s Gap, rising 
to 40<)0 loot, and Balsam Mountain, just at tho North t’arohna lino, 
to 5700 feat. Hero the Blue Itidgo has ultcadv begun to expand 
into that wide and high plateau, occupying tho vuatein portion 
of North Carolina, m which am hmud lh« highest points of tlm 
eutuo Appalachian system. This elevated region is formed by a 
hioadcuing out and bifurcation of tho Blue Ridge 1 , winch begins 
near Chnstian&burg (2012 feel), opposite the point where the New 
nvor changes its course from a direction parallel with that of tlm 
Appalachian ranges to one at right angles to this, and breaks 
through that part of tlio system which lies north-west of tho Cheat 
Valley, flowing in that direction to tho Ohio. This plateau uses 
in North Carolina to an average height of 25uo feel, w tide port ions 
of it aio over 3500, It is about 150 unit's in length, with a width 
varying from 15 to 50 miles and averagin'; about 30, ami teaches 
its highest altitude (35(10-4000 feet) at its narrowest pari, Tho 
plateau is bordered by broken lunges; that on tlm Month caul still 
continues to lie called Blue Itidgo; the mom or Ichm continuous 
Imo of elovatums m the sonth-wesL him various names- Hunka, 
Smoky, Bald, and Iron being among Iho number, Between these 
oxtorior ridges run varioua spurs, with many points over tlUQO feet, 
tho culminating one being tho Black thmui ((J7u7 feet). Tim 
noi thorn portion of thin high legion is drained by tho head waters 
of tho Now uvor, hut tho principal drainage of tho maul elevated 
part is to tho north-west, from tho plateau, through gaps in the 
western ndgea, to tlio TomicBaeo. 

The geology of the Blue Ridgo division of tho Appalachian »y»lom 
is obecuro and difficult. Most of tho rocks aro highly ctystiillum, 
hut whether of Rabcozoic or Avoid ago is as yet umlcehbiU Thms 
erystalh.no rooks arc more or leas uitoraoeted by ancient eruptive 
masses, the range and extent of which aro uncortidu. Flunking the 
Blue Ritlgo on tho west side, and involved in tho diatut bailee* of 
tlio strata by which it has been built up, am Htmdatnmw and Times- 
stones which m Pennsylvania huvo been rceogiii/ed ns being «f 
Lovvei H durum ago. These hmcstmic* seem to become more aren- 
aceous farther raull), and also to litietmiu unftMsihfcimw. it may 
bo assumed, however, that tho range iu general i« made up of jot ka 
nob newer than Lower Hiluritui. 

To tlu> west and north-west of the Blue Ridge division of the 
I Appalachian system lies the Great Valley. ll< imifh-westcHi 
limit in Penns\ lvunia is Hut Kittatmuy Moiitit.uu, wlmh w tut ate* 
it from the mountain district lying adjacent to it on that wide l>> a 
very tegular natural wall. The entile length »»l the %nlbv in ifiat 
Htatow about 10f» miles, and its width helium lit and It mile... 
Throughout its whole extent it presents a gcitilv undulating mrfot »>, 
Upmoximnting hr a level plain, with hem amt tin re » 1- It low 
It i 11m. In Virginia t!m (heat Valley is a vm itufH.rfiUit feature, 
having a length of a little mir non m«h •>, mid a *i»ut«> uniform 
width of about flu. TJni mountain* on it* m*i th»w*»at »ldo <th» 
Ktttatinii) ) arc known by a variety of iwihh, their u .tlh«>n» jwirttuti 
being dcsigiiM ted on Home Urn Ur* »l North Muimtatua, A 

small rwutton of this valley Ik al*** m* ImM w»tldo the limit* of 
Wcat Vhginia. The drainage of tin* Groat Valiev t* lomphcnWtl 
Tha north eastern portion is the livautifnl and ferule v4h y ra brail 
140 miira* In length) of Ui« Kheti*t»dtt4*, drained by iiro fmmlM 
branch*** of that river,—* well marked dkwthl** mi)** ia 
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range thu noitliorn branch of the Shenandoah broaks, turning at 
right angles to its former com so and uniting with the southern 
branch at Manassas Gap, below which, towards tlio Potomac, the 
valley u. hut slightly hrokeu liy lulls. South of that portion of the 
Great Valley drained by tho Shenandoah is a region about 50 miles 
in length, in which arc tho head waters of tho James Tho vauous 
blanches of this rivei, coming fuun north west and south, mute at 
Urn woh torn base of tho Blue Ridge, and tluuo break through it, 
Tho remaining portion of tho valley belongs partly to tho Roanoke 
and piully to tho New or Kanawha and to tlio llolstou, Tho rise 
of tho Groat Valley to tho south-west is very nuuked, tlio point 
whom tho kShonaiidouh outers tho Potomac being only 240 feet 
above tlio sea, while tho head of tho New river is in a region 
ranging from 250(1 to 0000 feet. Ammluig to tho oflieial lepoit, 

“ tho aspect of tins region is suigtilaily pleasant. Tho gieat wndth 
of tho valley, tho singular colouring and wavy but hold outline of 
tho Blue Ridge, tho long uuiiorni lines oE tho Tuttatinny Moun- 
tains and tho high knobs that uso up holund them m the distance, 
tho dotaohed ranges that often extend for many miles in this valley, 
lilco lingo lines of fortifications — all these tor tho outline, idled lip 
with pnrk-hko forests, well-cultivated hums, well-lnult towns, and 
threaded by blight and abounding rivers, make this a charming and 
inviting region.” 

Middle Tho next division of tho Appalachians, which may ho called tho 
belt of middle bolt, is perhaps the most interesting and peculiar although 
tho Ap- not tho most persistent portion of tho system. It is not until 
pulaeh- Pennsylvania is reached that it becomes important Its character 
iahs. of this division is thus indicated by 11. 1). Rogers m tho report of 
(ho First Geological Hurvoy of that State:— “ ll is a complex chain 
of long, narrow', very level mount am lidges, separated by long, 
narrow', parallel valleys. Those ridges sometimes end abruptly m 
swelling knobs and sometimes taper oil’ m long slender points. 
Then* slopes are singularly uniform, being in many cases unvaried 
by ravine or gully for many miles , in other instances they are 
trenched at equal mlmvals with great regularity. Then crests mo 
for tho most part sharp, and they preserve an cxtnioulmarily 
equable elevation, being only here and there interrupted by notches 
or gaps, which sometimes descend to the water-level, so as to give 
passage In theihcis, The whole tango is tho combined lesult of 
an elevation of the slmta in long, slender, parallel ridges, wave- 
like in form, and of excessive eiomon of them by water; and tlm 
prt'senL eonligumthm of the surface is one which demonstrates that 
a remarkable, and us yet little understood, series of geological 
events has boon concerned in (heir formation. Tho ridges, which 
are hut remnants of tho eroded strata, aro variously atrungod m 
groups with long narrow wests, some of which preserve a remark* 
ulile straightness for great distances, while others bond with a pro- 
longed and regular sweep. In many instances two narrow contigu- 
ous parallel mountain ereHtx unito at their extremities, and enclose 
a narrow oval volley, which with its sharp mountain sides bears 
not unfrequoutly a marked reHemblaueo to a long slender slntrn- 
poinlod canoe. ” Tho system of ranges Urns doseiihod crosses north- 
western Maryland, and is largely developed in Virginia, with char- 
ad ers in many respects resembling those which it displays farther 
north. It is a region of long, narrow, parallel valleys, soparalod 
by narrow, sliaight. and quite elovntod ndgos, of winch no one 
rises greatly above tlio others. Tlio number of those diminishes as 
we proceed in a south-westerly directum, and tho bolt narrows an 
proportion. Tho dminngo on tlm extiomo eastern boulor is into 
tlm Great Valloy. Tho interior valleys in tho northern half of tho 
bet l are t mversed hv slmuns flowing into tho I’otomao ; tho southern 
half is mostly drained by brandies of Now river. In some cases 
the waters flow towards a central depression in tho vallov, and 
then break through tho enclosing range, Tho rocks aro Silurian, 
Devonian, uud Lower t'urhonifurouH. In its north-eastern exten- 
sion this division includes tlm nuthmcilo region of Pennsylvania. 
Tlm udges by which tlm Appalachian holt proper is traversed aro 
the result of a senes of flexures of tlm strata, along numerous axes 
of elevation and dtqu fission, not complicated in Pennsylvania by 
extensive dislocations of tlm crust, or faults, oithor longitudinal or 
transverse, but gradually becoming so as wo proceed towards the 
south •weal. It l« ft curious fact that, in following in a south- 
westerly direction tho Appalachian holt proper, we And that it 
dtuttjipcitra or merges in the Groat Valley, which in Tennessee occu- 
pies tho entire space between tho Blue Rldgo aud the Alleghany 
plateau, them called the Cumberland tableland, and ia fully 40 
miles in width. The rocks which underlie the Groat Valley are of 
th« sainu geological ago as those of which the Appalachian belt is 
composed farther north, but more doaoly compressed together, and 
complicated by great longitudinal faults, the whole area being a 
comparatively deprived one, and not broken by marked ridges. 
The trim Appalachian bolt is therefore limited to Pennsylvania, 
Virginia, and a very narrow space in Maryland, and hero the system 
few it* greatest width and moat intricate and interesting topo- 
grsphiwF features, but not its highest elevations, which occur north 
and south of this portion, In regions of greater and more irregular 
disturbance, complicated by motamorpnic changes and irregular 
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intrusions of eiuptive matenal on a grand scale, making the task 
of uniavcllmg the geological structuie extiemely difficult 

Tho most western member of tho Appalachian system— the The Ap- 
plateau.— is the one of which the geology is most easily made out, palacluan 
and, while its eastern boidei is an nnpoitant topographical feature, plateau 
it meiges so giaduallym the gieat central oi Mississippi valley, 
that any definition of its limits in that direction is quite impossible 
Tho position and elevation of this plateau region in New York have 
been alieady indicated Farther south this tableland occupies the 
western poition of Pennsylvania, neaily all "West Vngima, a part 
of Kentucky and also of Tennessee, m which luttei State it is 
called the Cumberland tableland, or tho Cumboiland Mountains, 
since it here piesents itself exceptionally with abrupt edges on the 
west, as well as on the cast, but it is naaowed down to a width of 
not moio than 30 or 40 miles m the noi thorn poition of the State 
and of much less m the southern The bold escarpment with 
which the plateau faces the east m Pennsylvania is known as 
the Alleghany Mountains It is continued in Vngima, but with Alleghany 
much less distinctness It is from this tableland that the wateis Moun- 
of the Susquoliaima descend to the Atlantic, crossing the entire tains. 
Appalachian system m its course, while with the New liver the 
condition of tilings is leveised, smeo tins stream heads on tlio 
eastern edgo oi tho imigo and flows across it m tho opposite direc- 
tion from that of the Susquehanna. 

Since tlm dip of the strata m soutlioni New York and western 
Pennsylvania is gencially to tho soutlnvaid, newer locks occupy 
the surfaeo as we proceed in that direction Tho Coal-measures 
appear soon after the line of division of these two States is passed, 
ntiil it is luvgoly with locks of this ago that the tableland is covered 
through tho whole ol its southern extension. In fact tho Appa- 
lachian coalfield, ns it is called, presents an almost continuous 
mass of coal-heaimg stiala, extending from northern Pennsylvania 
to Alabama. A pai t of this hold, however, notably m Ohio, loaches 
far beyond the topographical limits of the Appalachian region. 

Tho Appalachian tableland is, evon in Pennsylvania, not entirely 
destitute of marked topographical features The axes wlueli char- 
ac, tense tho system larther cast nio not wanting, hut tho strata are 
raised and depressed by gentlo undulations, and not broken by 
precipitous ridges Much intricacy is given to the topography, m 
a .small way, by tho streams cutting down into the soft locks. 

Before leaving tho Appalachian region it will be desirable to add Mesozoic 
a few woi ds on tho belt of Mesozoic rocks occurring on the Atlantic belt of the 
slope, which, although not forming a prominent topographical App&la- 
fenture, arc of much geological and paleontological interest. oWans. 
This bolt consists chiefly of sandstones of reddish-brown colour, 
with winch nro associated shales, and occasionally, especially in 
the lowov portion, coarser materials — conglomerates, — which aro 
sometimes well rounded by water, hut m places almost hreccia-like 
in character. Those rocks aro first aeon, on tho north-east, in New 
Brunswick, in Nova Scotia, and on Prince Edward Island. In 
Now England they aro hunted to tlio valloy of tho Connecticut 
rivor, with a small parallel aiea a littlo to tho west of this in tho 
towns of Southbury and Woodbuiy, Connecticut. Tlio Connecticut 
valley Mesozoic aroa is about 150 miles m length, with a maximum 
breadth of about 14. Tho largest bolt, however, is that extending 
from tho west side of tho Hudson river, along tho aouth-oastern 
side of tho South Mountains and Bluo Itulge, through Now Jorsey, 
Pennsylvania, and Maryland, to about the centre of Virginia, 
having a maximum width of about 80 miles and a length of some- 
what over 800, Tliero aro other smaller aroa8 of the same rock in 
Virginia and in North Carolina,— that of tho last-named State 
extending a short distance into South Carolina. Associated with 
this sanrlslono ia a considerable amount of igneous rock, which 
occurs in tho form of dikes and overflows, winch, as tho sandstone 
has been worn away by erosive agoncios, occasionally stand out 
quite conspicuously, although nowhere reaching an elevation of 
more limn a few hundred foet. Some well-known and much visited 
localities, such os Mount Tom and Mount Holyoke in Massa- 
chusetts, tho Hanging Hills and East and West Rocks in Connecti- 
cut, aud tho Palisades in New York, are of this character. The 
fossils which the sandstones contain are not numerous, but are of 
much interest, and tho geological ago assigned to this formation by 
most paleontologists is tbe Tiiassic, In several localities, how- 
ever, great numbers of footprints of animals occur, which were 
long considered to be those ox birds, but are now known to belong 
—in considerable part, at least— to the MepUfoa, some of which 
had certain features allying them to birds. The paucity of fossil 
remains, other than footprints, found in these rocks has rendered 
the working out of their true relations a matter of considerable 
difficulty. The latest investigations of Prof. Fontaine show* that 
the Mesozoic areas of Virginia aro separable into two quite distinct 

S i, an older and a newer, the floras of the two being quite 
at. It is in the older Mesozoic of Virginia, and in the* most 
easterly area, near Richmond, that the coal occurs which was the 
first worked in the United States. The stratigraphies! relations 
of the Mesozoic sandstones are difficult of comprehension, and have 
been the occasion of much discussion, 
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The Cordillemn System 
For convenient elesenpkon, this system may be divided into tlie 
following six regions —I tlie Rocky Mountains, II. the Great 
Basin and the Basin langes, III the Northern or Columbian 
plateau; IV the Southern 01 Coloiado plateau, V the Siena 
Nevada and Cascade ranges , VI the Pacific Coast ranges. 

The I Tlie Rocky Mountains foim the eastern boidei of the Coulil- 

Rocky leran legion,— a holder made up of many subordinate langes They 

Mts may he divided into two paits— the noith and south tiendmg poi- 

tion, and the north-west and south-east trending poilion. Between 
these two subdivisions theie is a marked oiogiapluc break, in the 
foim of a high plateau region, ovei which the Union Pacific Rail- 
road passes at an elevation of about 8000 feet On tlie north of 
this plateau aie the Sweetwatei and the much higher Wind River 
Mountains, which lattei foim the culminating legion of the con- 
tinent, since in them head the three gio.it livei-systems of the 
counti y, — the Missouii, the Columbia, and the Colorado. 

Southern (A.) The southern or noilli and south tiendmg division is about 
division 600 miles m length fiom north to south, and about 300 m bieadth 
Its eastern edge is extremely wellmailced, the langes using abiuplly 
from a very gently sloping plateau Looking at this division in 
the most genoial way, wo find on its eastern edge a double range 
of mountains, quite distinctly marked m Colorado, oi between tlio 
parallels of 36® and 41°, where they enclose a system of high 
plateau-like valleys, known as the Noith, Middle, South, and Sim 
Luis Paiks, which have an elevation of from 6000 to 10,000 feet, 
tlio enclosing langes rising 3000 to 4000 feet higher Those so- 
called parks aie dramod by the head waters of the Platte, Coloiado, 
and Arkansas, with the exception of the San Luis Park or Valley, m 
which lies the uppci course of the Rio Grande, wlienco it finds its 
way southward, tlnongh Now Mexico, having a pretty well maikod 
and lofty lango on its eastern side, and more broken ones on the 
west, the two representing the Fiont and Park langes of Colorado. 
Colorado The Fiont or Colorado lango proper, beginning as a junction at 
range, the south of the Medicine Bow range and the Laramie IIills, which 
are low inconspicuous langes closing in the plateau above noticed 
as separating the two divisions of tlio Rocky Mountain systom, is a 
broad, lofty mass, continuous from about 41° N. lal as far as lhko's 
Peak, about lat 38° 46', when it runs out into the plain. The 
best known points m the Rocky Mountains— -Long’s Peak (14,271 
feet) and Pike’s Peak (14,147 feet)-— are m this range, both are 
visible fiom the plains, and arc conspicuous landmarks Giay’s 
Peak (14,341 feet) is the highest point m tins range , hut, although 
on the continental divide, it is too far west to ho visible from the 
plains. This divide, which separates the Atlantic watois from 
those of the Pacific, follows the Front lango as lar ns Gray’s Peak, 
where it is deflected westward for 20 miles to the Sawatch range, 
which it follows for about 76 miles. In this deflexion tlio divide 
passes between Middle and South Parks, tlio lowest pass m this 
part being that called the Tennessee (10, 418 feet), which leads from 
the head of the Arkansas to the Grand river branch of the Colorado. 
Sawatcli The Sawatch range is one of the highest and best-marked ehams 
range, m tho Rocky Mountains It lies west of the head of tlio Arkansas ; 
and its dominating peaks, along tho wholo range, exceed 14,000 
feet The most northerly of these, the mountain of tlio Holy 

Gross (14,176 feet), was so named on account of tho oxistonco ou 

its eastern flank of a large snow-field lying m two ravines wluoli 
intersect each other at right angles, in the form of a cross, and 
which m summer is conspicuously visible fiom a great distance. 
Tho highest point is Mount Harvard (14,376 feet), and the passes 
range from 12,000 to 13,000 foot, Tho continental divide follows 
the Sawatch range to its southern end, m lat, 38° 20', and then 
runs in. a south-westerly direction for about 76 miles, over a high 
legion without any distinctly marked range, Hero it turns, and, 
San running south-easterly, follows tho crest of tho San Juan range, 

Juan which at many points rises above 13, 000 feet. This range forms 

range, the western border of tho San Luis Park, and, from its north- 
western end, m going either north, north-west, or west tho explorer 
finds a very elevated and exceedingly broken country, which funnily 
merges m the plateau oi “mesa ’ region of western Colorado. 
Uncompaligre Peak (14,236 foot), a magnificent isolated summit of 
volcanic materials, is the culminating point. 

Elk Mts. West of the Sawatch range is that of tlio Elk Mountains, a vol- 
canic mass of sharp pinnacles, tho culminating point of which— 
Castle Peak— is over 14,000 feet. Betwoen tlio Elk Mountains and 
the Uncompaligre rise tho various branches which unite to form 
the Gunnison river 

Plateau The entire wostorn portion of Colorado is a high plateau region 
region, of sochmontaiy rocks, of late geological ago, cut deeply into by 
numoroua streams, giving xiso to cations or ravines alternating with 
mesas or plateaus, tlie whole forming a labyrinthine succession of 
depressions and elevations. Tho mesas are sometimes so nearly 
eroded away that tho remaining poi lion of tho flat surface is hardly 
wide enough for a hndle path, whilo at other times there is a 
broad area of nearly level surface, bordered on each sido by tro- I 
mendous precipices. The small valleys on the streams, whore there j 
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is an area of level land laigo enough to bo a featuio in tlio topo- 
graphy, aie called “paiks” oi “holes.” The area occupied by 
these, m Colorado, west of tlie continental divide, is oxtiomoly 
small as compared with tlie wholo aiea ol tho region 

When the “Parks” aie spoken of m descnlung the Rocky Tim 
Mountains, it is usually tho moie conspicuous ones— tlio North, “Parks ” 
Middle, South, and San Lius Paiks— that arc mi ended. Tim 

Noith Paik is a tolerably level aroa, about 40 miles by 20, and 
quite walled m by high ranges using at points abmo 12,000 feel. 

This pailc is a favouuto losort loi hunters. In it uses tlm North 
Fork of the Platte. Middle Park, which is drained by the branches 
of Grand liver (not to bo confounded with tho Rio Grande), is much 
more broken by elevations than Noith Park. Tho coni mental 
divide surrounds it on cvety .side excepting tho west. There art* 
but few points in tins paik under 7000 feet. South Pailc is 
about 40 miles m length and 15 to 20 m breadth ; it, is more 
nearly level than the Noith or the Middle l’ailc, and has n higlmi 
elevation than cither (about 10,000 feet at its northern end, and 
declining gradually southward to about 8000). Tim San Luis Park, 
or Yalloy, is much laigoi than the more noilhem parks, and is 
closed m by high mountain ranges. On its not (lip astern side it 
has as a boundary tho Sangvo de Cnsto range, of which the euhmn Saugro 
ating point is Blanca Poak, tho highest point m tlm lto< ky do 
Mountains (14,463 feet) Tho Sangro do (Mato range is almost, n thisto 
continuation of tho Sawatch, having tho .same trend and .similar range, 
geological characters, tlio two being .separated by tho broad depres- 
sion known as Poncho Pass (about 0000 feet). Tlm north-vve.siem 
portion of tho Siui Lius Valley is dosed m by tin* Giuitu Hills, 
which aie apait of tho great mogular volcanic mass omit timed 
north-westerly by tho Uncoiupahgio and south-westerly by the 
San Juan range The San Luis Valley is traversed by tlm Rm 
Grande, which enteis it iroiu tho west, lismg in tho above- 
mentioned volcanic legion In tlm northern and wider portion of 
tho valley tho mountain .streams sink or are lost ley outpoint ton 
before reaching the Rio Grande, and most ot this pm imu of the 
valloy is sandy, anil unlit loi cultivation except whole it can he 
artificially irrigated. 

Proceeding westward from the Ran Juan range, in lat. 38”, we 
soon enter tho plateau legion which extends to tlm Colorado. 

This plateau region is hounded on the north-easi by the volcanic 
masses of tho Ran Junn, Uncompaligre, nml Elk Mountains, at 
tho western base of winch spiced tho great tables or mesas uf 
Oietaeeoiis and Tertiary rocks, otieu capped by volcanic mulerals, 
and which thus already begin to exhibit, the churudeiislm featuras 
of thopliilonu region. Tide the principal brunches of Grand river 
and of tho Gunnison have their son tecs Tho Grand itself rises 
in the Fiont range on tho western slope of Long's Peak, while the 
Gunnison heads near Mount Harvard, the two uniting near the 
western boundary ot Colorado, near N. hit. 

Directly west of North Park, ami separated from it by the mass Uintah 
of the Park range, anti also by a broad belt of high mesa country, range, 
is tho Umtah range, iviuurkaulo as having an east nml west turn'd, 
and tliua framing a sort of connecting link between the eastern 
edge of tho Rocky Mountain system and its western border, of 
winch tho Wahsateh range is tho most strongly marked division. 

Starting from the eastern sido of tho Wahsateh, where it inos- 
culates with it, it runs cast for a distance of 160 miles, when it 
sinks and becomes lost in tho Tevtiaiy and Cretaceous mesas 
lyiug wost of tho Park range. It has tho Hridger basin cm tlm 
north — a continuation of the Laramie Plains, —tlm two together 
forming an important member of the orographic break between 
tho north and south divisions of Lho Eoelcy Mountain system 
already indicalod. The Bridge r basin is linden lain by rocks of 
Eoceno ago, and has an elevation of 6000 to 7000 fact, Fort Bridgcr 
itself being 6,753 feet above tho sea, South of tlm Uintah range is 
tho Uintah Valley, also underlain by Tertiary rocks, and forming 
tho north-westernmost division of tho Colorado plateau region. 

Tho Uintah range itself is of very simple geological structure, 
bomg a low flattened anticlinal, complicated by one or more fault x 
on the northern edge. Tho Teitiaryaud Cretaceous strata have 
been so much eroded away on the higher portion of the flattened 
arch that tlio chief rock exposed in the body of the range h the 
underlying Oarbonifcious. Tho lughist points, as given by tlm 
Fortioth Parallel Survey, meGilbeit's Peak >, T«4<w»mm 

(13,458), and Wilson’s Peak (13,2811 feetl The southern slnjm of 
this range is drained by tlm affluents of Green riv»r, whi* h mute* 
with the Grand, about 175 miles fart her south, to hum the Colorado, 

Tho Wahsateh range is mm of tlm most eomipraumn* of the Wahwtch 
Rocky Mountain system, and, ns it Imrdcis elm Grant Banin on it* t mge, 
eastern sido, it may properly be r» modeled forming tlm western 
limit of tho Rocky Mountain southern division of the font die ran 
systom. This range has a neatly north ami south trend, rising 
with a bold escarpment to a height of imnrlv Ht.tmO feet in the 
portion of tho range just cast of Halt Lak# City, hut falling off 
gradually towards tlie north and not Iwdng recognisable a* a di* 
tract range beyond Boar river. This stream rises on the northern 
slope of the Uintah range, in nearly tho name latitude m that of 
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Kail Lake (Jiiy, then Hows northward for moio than 100 nnlos, to 
lal. 42° 40', when it turns and follows an almost exactly opposite 
course, finding its way lound the lioitli cud of the Wahsatcli 
l an go iiud emptying into Great Salt Lake. In tlie loop thus made 
by J>e.u* river is the Bear River lango, m which Noitli Logan Peak 
uses to 10,001 foot, and otlieia aru of ueaily equal altitude The 
whole of tin) 'Wahsatcli legion — the lango ol that name as well as 
the parallel ranges and spun on the east— is one of difficult and 
complicated topography It forms the connexion between the north 
and smith divisions of the Rocky Mountains, and connects by spurs 
and irregular hues of elevation with tlio Wind River range, tlie 
range of the To loins, and the Snake River Mountains. 

Although Bear rn oi uma for moio than a handled miles m a 
northerly direction before crossing the Wahsatcli lange, the Weber 
river, which rises m the Uintah range, within three or four miles 
of the head ol Boar river, runs with a piolty dneet north-westerly 
course across that range, breaking through it wlieio it is from 
8000 to 0000 lectin elevation, and affording an easy route for the 
railroad from the Badger and Green liver basin to Balt Lake 

(B) The northern division of the Rooky Mountains lias boou 
nme.li less iully explored than the soul hem. It also is niadoup 
of a largo number ol langos, having a genoial though by no means 
uniform north-west south-east trend. As a whole, this di\ lsion is 
lower amt loss impressive fiom the grandeur of tlio masses than the 
southern ; and as wo advance north-' westerly wo find move monotony 
in thoHoonery, more uniformity m tho height of tlio langos, and an 
almost entire absence of dominating peaks. Staking exceptions to 
this condition are offered by tho Wind River range and the Yellow- 
stone geyser region. 

Tho Northern Pacific, Railroad, by which access is had horn tho 
east to this portion of tho Cordilleras, strikes across tlio plains 
from the western end of Lake Buporioi, dueetly west to tlio 
Missouri, which it crosses in 101° W. long., at Bismarck, near tho 
centre of Dakota, Front this earning it runs m almost a stiaight 
line to tho Yellowstone river, which it follows for a dislaneo of 
840 miles. It then crosses to tho Missouri at Gallatin, and follows 
that stream to near Helena, a dislaneo of about 100 miles. From 
hmo tlio ascent of Urn main divide of tho Rocky Mountains is made 
by way of Multan's Puss, the summit being crossed by a tunnel 3850 
feet long, at an elevation of 5548 feet. Thence tlio line lollows 
Hell-Gate river, the Missoula, and Clarke's Fork, to Lake Poiul 
d'Oreilles (2059 feet), which it curves round on the north, mul 
then strikes ihreolly south-west to the junction oi Snake river with 
the main Columbia. 

The Rocky Mountains, in their north-western portion in Montana 
and Idaho, aro more irregular in thoir development than thoyaro 
furl lu*r south, There is, limvevor, a similar tendency in both 
regions to tlio formation of those mountain-encircled valleys which 
are so generally known in this region as “parka,” although not 
infrot|UonUy called prairies. ” Those parks are mostly destitute 
of timber, excepting the cotton-woods along tho hanks of tho 
streams, Tho mountains aro more or less covered with coniferous 
trees, not of great size, hut sullicicutly largo for ordinary building 
jiurpom As tho rangus themselves aro lower than in Colorado and 
in (he sou them division generally, so tlio high ouclosod valleys aro 
also proportionally lower, Portions of thorn have a soil suitable 
fur cultivation} oilier portions aro covered with bunch grass and 
well adapted for grazing, There is considerable uncertainty in tho 
nomenclature of the various individual ranges. Tho namo Bitter 
Root is most frequently given to an important range, which in a 
portion of its course forms the main divldo between tho Missouri 
and tho Columbia, hut which, farther to the north-west, separates 
the waters trihuiaty to the Snake from those wliioli mute to form 
the Clarke's Fork. Tho Lnpwai atul Coiur d'Al&no ranges lie 
west ami north-west of tho Bitter Root Mountains, and unite tho 
Rocky Mountains with the Blue Mountains, an important, but 
lltllo-knowu group of ranges occupying a considerable portion of 
the region lying west of Smiko river. TJioro aro also various groups 
of mountains, mom or loss isolated in position, and lying to tho 
east of the main range of tho Rocky Mountains in this portion of 
their extension. The Crazy Mountains form an isolated group 
immediately north of the Yellowstone rivor. They occupy an area 
about 40 miles long and 15 wide; the highest point is Crazy Peak 
(11,178 feet), and there are numerous others approaching 11,000 
feet The moss is formed by immense outbursts of volcanic rocks 
through horizontally lying strata consisting of sandstones and 
shales of Cretaceous age, Tho Judith Mountains form another 
more or less isolated group farther north-east, in 109°-110° W. 
long. To idia south-east, again, are the Big Horn Mountains, an 
extensive range forming an advance guard, as It were, of tlie main 
chain, between 48" and 40 s N, lat Still farther east, and in entire 
Isolation from the main range, is the large and important group 
known as the Black Hills, in 108° to 105 s W. long., embracing 
a region which has lately become of considerable importance on 
account of its mineral wealth, This group covers an area of an 
imamlarlf oval shape, about ISO miles in length and from 40 to 
60 in width | the average elevation is from 2000 to 8000 feet above * 
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the suiiounding country, but the highest point — Mount Harney 
— reaches, 9700 feet, Deadwood, the principal mining settlement, 
has an elevation of 4630 feet. Tlie geological stiueture of this 
lange is comparatively simple, and typical of that of a very con- 
siderable poitiou of tlie Rocky Mountains, especially of the langes 
of tho noi them division The central oi axial mass is of an oval 
form, about 70 nnles m length by 40 broad, and is made up of 
crystalline rocks, — granitic, gnoissoid, and schistose m chaiactei. 

Tho sedimentary locks lest upon it uncoufoimably, folded like a 
mantle around its base, and everywhere dipping fiom it, at a 
higher angle lieai the axial mass, and at a lessei one as we lecede 
horn it Tho lowest fossilifcrous rock is tho Potsdam sandstone, 
horn 200 to 300 ieet m thickness On tins rests conformably a 
senes of beds of Carboniferous age, 600 to 700 feet m thickness, 
and this gioup is succeeded by the senes of deep-ied sandy gyp- 
sifoious strata, the “Red Beds” of the Rocky Mountain geologists, 
a very conspicuous featuio of tlio geology through a large portion 
of this legion, and tho more so because often cioded into peculiar 
fantastic and pictiucsque forms. These beds me eonsidoied to bo 
of Tnassic age. In the Black Hills tlioir total thickness vaiies 
fiom 300 to 400 feet. Above tho Red Beds lies the Jurassic, which 
hero lias a quite uniform character, and is mado up of giey or 
asli-colouied marls, marly limestones, and soft sandstones Tho 
thickness of tins group m the central region of the Black Hills 
is about 200 feet, meieasiug to tho north, and attaining m Bello 
Fourelio Valley a maximum of 600 feet, In tho "Wind River range 
tho Jurassic is moio largely developed, and farther to tho south and 
south-west, tlnough the Rocky Mountains and m the ranges south 
of tho Great Basra, it is still thicker Above the Tnassic and 
Jurassic, and coufoimahle with them, aro tho various members of 
tho Cretaceous soiios, so largely developed in tins region, vaiymg 
in lithological character, the upper 600 feet composed of soft, easily 
oiodod materials, and containing many charactonstic Cretaceous 
fossils. Tho position of these various groups of strata, some quite 
hard and otheis very soft, wrapped coneeutucally around tho axial 
mass, and cut through by a radial drainage, lias given use to an 
inteiesting topography, easily understood from its simplicity, and 
little obscured by any covonng of foicst vegetation. A remarkable 
feature of tho landscape, on tho western hunk of tho Belle Foiirche, 
w tho Bear Lodge, oi Devil’s Tower, “a great rectangular obelisk 
of trachyte, with a columnar structure, giving it a vertically stuated 
appearance,” rising 025 foot from its base, tho summit being entirely 
inaccessible. 

II. Tho Groat Basin is the name now given to aregion embracing Tlie 
an area of about 225,000 square miles, and having no drainage Great 
to tho sea. Its shapo is roughly triangular, the apex of tho triangle Basin, 
being near tho mouth of the Colorado river, and its base extending 
in an irregular lino, approximately oast and west m dnoction, from 
near tho north-eastern comer of California to a point on tlio 
northern slopo of tho Uintah rango, whore, as already mentioned, 

Bear rivor lias its source. The length of tho oast side of the 
triangle thus designated is approximately 600 miles. From the 
northern side or base tho drainago is into Snake rivor j on tho 
south-oastorn sulo rise vauous branches of tho Colorado ; and tho 
soutli-wcslorn is very distinctly marked, for tho greater part of its 
length, by tho crost of tho Sion a Nevada. 

Tlio Groat Basra is an elevated plateau, traversed by numerous Its topo- 
ranges of mountains, having a general north mid south trend, and grapby. 
a very considerable elevation above tho intervening valleys. While 
thoro is a marked toiuloncy in theso ranges to isolation from each 
other, and to separation by deep and persistent valleys, thoro is 
still so much inosculation of one range with another, and so much 
irregularity m thoir development, that it is oxtiomoly difficult to 
dofluo thoir mimbor or to group them. Starting from the crest of 
the Sierra Nevada, at a point west of Pyramid Lake, and going in 
a direction a little north of oast to Salt Lake, the traveller would 
cross about twenty mountain chains, mostly very distinctly marked, 
and separated by deep valleys of from 4 to 20 miles in width, The 
height of tho plateau from which those chains rise is greatest in its 
central portion, and it declines east and west and also towards the 
south, where considerable areas are actually below the level of the 
sea, The most important centres towards which the drainage con- 
verges are Salt Lake, about 4250 feet above the sea, and tho sink of 
the Humboldt and Carson, very nearly at the same elevation The 
head of the Humboldt river is near Cedar Pass (6268 feet), about 
100 miles west of Salt Lake. This river therefore marks a distinct 
line of depression near the northern edgo of the Great Basin, and in 
going south from this we rise in the various valleys to heights of 
from 5000 to 7000 feet. The Humboldt Sink not only recoives the 
surplus drainage of the northern portion of tlie Basin, but is on 
the same levol, and after a wet season in actual continuous con- 
nexion, with the Carson Sink, into which quite an extensive portion 
of the eastern slope of the Sierra Nevada is drained. Throughout 
the Great Basin the valleys between the ranges are themsolves 
usually sinks, the lower portion being frequently occupied by bodies 
of water which vary in size according to tho atmospheric precipita- 
tion of the preceding winter, and in many cases are hardly more 



798 


UNITED STATES 


[physical 


than saline incrustations lestmg upon a moie or less muddy bottom 
In general the valleys aie ncaily baie of vegetation m then lower 
portions, Ingliei up they aie coveied with a giowth of desert 
shrubs Theie are, m occasional favouied localities, small sedge- 
grass meadows Theie is a lapid falling off m elevation of the 
Basin region towaidsits south-westein comoi, and lieie poi lions aie 
below the sea-level Death Valley, the sink of the Armagosa nvcr, 
is one of these depiessed regions, and along the line of the Southern 
Pacific Railioad is another depiession, a little over 60 miles m 
length, the lowest portion of winch is 263 feet below the level of 
the sea Of the ranges traveling the Great Basin, with a trend 
approximately noith and south, some aie shoit and inconspicuous, 
while others maintain an almost uuhioken crest foi 100 miles or 
moie Then parallelism m ceitam portions of the Basin is veiy 
staking The loftiest range is that called the East Humboldt — or 
moie frequently simply the Humboldt , this rises about the middle 
of the Basm, its southern end being in 115° 30' W. long , and urns 
noith-north-cast for about 100 miles to neai the head of the Hum- 
boldt river At the noith end of this range is Mount Bonpland 
(11,321 feet), the culminating point of the Basm ranges. The 
Fah-Ute range, about 150 miles west of the Humboldt, is another 
veiy persistent lino of elevations, although rather megular in tiend, 
and not very high. The "West Humboldt range is also a conspicu- 
ous one near the western side of the Basm , its culminating point 
is Star Peak (9925 feet). The mountain ranges of the Basm aie 
characterized by the almost entire absence of foiest vegetation, trees 
being abundant only in then lnghei portions in the deeply hidden 
canons. Tlio rocks are era yw lieie exposed along the ridges and 
flanks The valleys aie deoply filled with detulal materials, 
which use sometimes along the flanks of the ranges to a very 
consicleiable height, with a steep bjit gradually diminishing slopo, 
indicating the founor gi eater energy of erosivo agencies 
Geology The Great Basm is an interesting field for the geologist. The 
of the mostimpoitant feature is tlio entile absence of tlio manno Greta- 
Great ceous and Tortiaiy formations, which play such an important part 
Basm m the Rocky Mountain division With the exception of the into 
fieslvwater Tertiary of the Humboldt river and some of tlio areas 
farther west, and of the post- Pliocene dotntal accumulations of the 
valleys, there is nothing more locont than Jurassic, and very littlo 
of this, the most lecent leally impoitaut fossihfeious formation 
being the Alpine Tuas. Tlio stiatigiaplncal lolations of the forma- 
tions, especially with reference to tlio building-up of those ranges, 
aie mostly simple, as m the Appalachian and Jura ranges, or even 
simpler still Some ranges aio simple mouoclnuls, others anti- 
clmals, and othois again synclinals, or a combination of two or 
more of these foims ol structure They are rarely or never closely 
compressed and only moderately faulted The striking peculiarities 
of Appalachian erosion, duo m largo part to the repetitions of bawl 
and soft strata, aro not to be found as important olemonts m tlio 
Great Basin topography. Tlio Basin langes differ, however, in a 
mailted dogieo from those of the Appalachian and .Tura in tlio 
almost constant presence, and sometimes overwhelming importanco, 
of the volcanic masses throughout the whole region. In some 
instances theso formations make up the wholo range ; or, at least, 
the whole mtenor skeleton of older rocks, if such exist, is concealed 
by them; in other cases the oiuptivo materials have been poured 
forth along tlio base of the uplift, and there form groat platoau- 
hke masses; or they have issued from the summit of the range and 
spread themselves there m sheets, or flowed down the Hanks of the 
central mass In this respoct the Basm ranges maintain a unity 
with the other portions of tho Cordilleran system, throughout 
which the exhibition of tlio results of volcanic energy during tlio 
later geological periods is everywhere manifested on a scale perhaps 
unequalled olsewliere. 

Northern in. The Northern or Columbian platoau ombracos tlio region on- 

plateau. closed between the northern extension of the Rocky Mounlaius on 
the east and the Cascade range on the wost, It is tho basm of tlio 
Columbia river, which drams it by means of two principal branclios, 
ono of which retains the name Columbia to its source beyond 
the boundary of the United States, wlnlo tho othor, originally 
named the Lewis, is now almost umvorsally known as tho Snake 
nver. The Columbia itself forks near the boundaiylmo, tho main i 
nvei coming down from tho north, and being joined by Clarke’s 
Fork from the south-east, The Columbia and tlio Snako, after 
uniting, flow westward for about 100 miles, before breaking through 
the Cascade range Tins area is tho portion of tho Umtod States 
of which we have the least topographical knowledge, and thoroforo 
only its more staking features can bo indicated. Tho north- 
westerly trend of the northern division of tho Rocky Mountains 
reduces the width of tho Cordilloran system as wo go north, since 
the Cascado range remains unchanged in its direction from tho 
southern hue of Oregon to the northern boundary of tho country. 
The area between the two systems is more or less completely filled 
with mountains of which littlo is definitely known. Of these there 
are -two piindpai groups, tho Bhio and Salmon River ranges, of 
Which the former lies in the angle made by tho Snako in its north, 
erly course before reaching tho Columbia, while the latter forms an 


intricate mass, extending from tho westernmost lidgo of the Rocky 
Mountain system westwaid towards the Snako 

The Columbia nvci uses only 100 miles noith of tho boundiuy Columbia 
lmo, but uius nearly 200 miles farther m a north-westerly direction river, 
bcfoie turning to go south again m a course ncaily parallel to that 
it had befoio Tho Okanagan joins it about 70 miles south of 
tho boimdaiy line and from lieio tho com so ol tho Columbia is 
soutlieily, parallel with the Cascade iange for about 100 miles to 
tlio Great Bend, when tho river takes a nenily westerly direc- 
tion, which it keeps until, after having passed through the range, 
it reaches the Pacific All the legion lying noitli ami west ol t ho 
river and between that and the Cascade range is mountainous. 

The topography is very megular, but them is a general tendency 
to a noitli and south trend, winch is still moie nuukod in the 
legion between tho Columbia and Claiko’s .Folk Here the ranges 
on each side of tbe north flowing Colville nso to fiom 5000 to 7UOO 
foot m height. 

South of tho Columbia is a vast aiea, extending to the edge of Tlio 
tho Groat Basm, and enclosed between the Rocky and Cascade volcanic 
Mountains, of wlnuh the main leatuie is that a veiy largo portion plateau, 
is deeply covered by volcanic formations, which lieie extend over 
a laiger continuous area than anywhere else in the w olid, with the 
possible exception of tlm Deccan m India Tins v oleunie plateau* 
like legion extend*, noitlnraid into llulish Columbia ami .south to 
near tho lino of the Central Pacific Railioad in Nevada, limn which 
its dark anil ii owning walls arc visible ; it extends up Snake met 
valley to tlio base ol tlio Rocky Mountains, and south-west, through 
California, into tlio valley of tho Sacramento Along the Columbia 
nvor it mutes with tho great volcanic mass on which Hood, Adams, 
and St Helens arc built up, and .still faither noith it nidges in tin* 
eruptive accumulations which leach their gieutesl elcutium atul 
grandeur m Mount Rainier. These lain masses he in Ueuilv 
horizontal beds of varying thickness, intci csling in their genlngii ul 
relations, hut extremely monotonous from the scenognipluc point 
of view They am often cut deeply into hv (lie sti earns uhn h m 
some places have sunk their beds below the general hvel id the 
couutry to tho depth of more than 500 feet. These aie not mite 
ijuently precipitated over tho edges of the volcanic hiumm h m 
cataracts, which sometimes ure extremely ptclmesmux The tails 
of tho Polouso liver aro striking, hut those of tin* Snake ihur 
known as tho Slioshono Falls are by far tho finest, and among the 
waterfalls of tho United Btaios pmhnps omiic next to Niagara in 
grandeur On the volcauie plateau are occasional cones, ot cutting 
singly m m groups, but much the huger pm turn ol tho ov< Glows 
seem to have taken place in the fmm ul nun-mvo eiuptimm, by 
which wide amis worn covered very uniformly with lava, and rat 
these ncaily hoimmtal masses tin* cones have been hmlt up dm mg 
tho dying out of tho eruptive agencies. The volcauie rocks < m er 
au area, about tho Columbia ami its blanches, east of the Hast nda 
range, which may be safely estimated at fully IQO.Oou mpmtw 
miles,— perhaps at considerably mom. A large pmtion ut this 
area was once occupied by bodies of fresh water, the deposit* hum 
■which, m tho form of sands and clays, have been exposed by etmnrn 
in various places, and are found to ho lieh in i cumins of laud ami 
aquatic animals, mostly of lato Tertiary age. A console! abb* 
number of lakes still occupy portions of tho surface, and an exteu* 
sivo group of those, some of which tiro of large m/b, although »h«{. 
low, occupies a corner of Oregon, and an adjacent pm t of Ciuifur nm, 
oast of tlm Cascade range. Much of tho Hurlm-e is dry and lumen. 

Tho valleys along tlio nver coiuses are in many platen well adapted 
for cultivation ; but these fuitile areas me of comparatively small 
extent. Thu mountain ranges uiound the haws and over the lower 
pm turns of which the volcanic materials have been deposited «f*i»ear 
to resemble, lithologically and geologically, the rocks or the Hmrra 
Nevada. In tho Owyhoo Mountains thorn is a central cine of 
granite, on which leatinotamorphic slate* and sandstones, forming 
a belt 20 miles wide on tho south-western side of tlm range, and 
half as much on tho other Hide, In the granitic axis are numwmts 
veins of quartz, carrying free gold and ores of silver. With the 
exception of occasional lmt springs, vohutne activity seems to be 
oxtmet, or at least to have lmm for some time dmomnt. There 
scorns to hnve been, about the close of tin- Ternary epmh, a ra-tn-d 
of extraordinary volcanic activity throughout the Sierra Nevada 
and Cascade ranges, ami over a vast extent of umntry t« the east, 

It does not appear, however, that them has Wen during th« i*«f. 

Tertiary limes any eruption of fluid lava which would haiden into 
solid rock on cooling. 

I V. Enclosed between tho ranges of tlm Kocky Moira tain* or* the Cobmwto 
oast and tho Sierra Nevada on tlm wrat there ara-im ha* been mmu v\*U»u 
—numerous high plateau-hke districts, the beds of old fowl* wafer ragfen, 
InkoB, some of w hit ii vveto of large dimension*. The strata depMsdtrd 
at the bottom of these lakes have been cut tutu by stmni-im «* 

numerous places*, so that the gwlugkal strut fare stands tally re- 
vealed, whue tlm wealth of organic remains which they contain baa 
made those old lakedmd* wonderfully attractive to tmleumldmirnlM. 

randaub^uirafc wwkra of these juws# have 
given me to a remarkable type of scenery, to whkh the »«« r- of 
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Mauvaises Tones was applied by tlio fui-hunteis These Bad 
Lands, winch ho south and south-west of the Missoun and along 
its tiibulanos coming in from that du action, may he considered 
as the pi ccur.sors and representatives of lands which, from the 
agricultural and business point of view, aie bad enough, but which 
to the geologist and lover of tlio pietuiesquo are in the highest 
dogieo good, and which aio pci liaps, on the whole, more striking 
than anything which tlm continent cl sow hoi e exhibits The 
essential features ol then unique and striking type of seeneiy 
(n! which the (hand Caiion. of tlio Coloiado is tlio giandost and 
most complete example) are these —a heavy masa'ol >sti atihed 
nuitou.ils, sevei ill thousand foot m thickness, and covering many 
tlunmnd square miles, lias been cut into and eroded away, so as 
to give rise to a labyrinthine series of gorges, or “cations,” having 
a depth of fioin 1000 to 5000 feet, the walls or winch are almost 
always extremely precipitous and in places perpendicular, and are 
by no means Hat surfaces, but are worn and sculptured into forms 
almost always peculiar and striking, and often fuulustie m tlio 
highest degree. And to a variety and eomploxity of form winch 
seem to iimi ft parallel nowhere on the earth is added the attraction 
of eolom, the various groups of strata forming tlio caiion walls 
presenting a gay adornment of tints of rod, yellow, purple, brown, 
and grey, the depth and brilliancy of which am pass belief 

The region m wlueh the, so wonderfully picturesque forms of 
landscape occur lies to tlio south and east of tho Great Basin, 
between Great Halt Lake and tho Colorado, to tho west of tlio Green 
river branch of that river, extending west, with a gradual dis- 
appearance of its oharao.tamiio features, to near tho border lino 
or California. Tho Uintah Mountains may with convenience, 
although somowliat arbitrarily, bo taken as tho northern limit 
But, in point of fact, tlio characteristic typo of sconoiy begins to 
bo developed in Colorado, wltora tho Book or Roan plateau, which 
rises to a Bright of U000 feet, is deeply cut into by tlio Wluto liver 
in tho north and tho Grand rivor in tlio south. 

Tho south-wosteinmost portion of tho region, or that portion 
which includes tho Grand Caiion and its branches, has a length 
from north-cast to smith-west of about 180 miles and a breadth 
ini lie opposite direction of about 125 miles On tho west it has 
as its boundary a grand escarpment which marks tho change from 
“tin* calm repose of tlio strata villi horizontal surfaces to tho 
turmoil of llexed beds and jagged mountain crests ” exhibited m 
tho Alarm and tho adjacent ranges on tlio south-east, in tho 
dimer Is of southern California, Tlio transition fiom ono typo 
of geological structure to tho ollicu* on that sido is said to bo bo 
abrupt tlint ono “ might almost hurl a stono from ono region to 
tho other. " On tho north tho Grand Caiion rocoivos tlio dvainago 
of four distinct plateaus, tlio Shoavwils, Uinlcarot, Kanab, and 
Kuibah, oast of which lies a fifth (ilia Pari a), which drains into 
Marble Cation, -—tlio prolutlo to tho Grand Caflon. Tho Pana 
ilaloan differs from tho others in that it lies at a lowor lovol and 
s covered mainly by Triassic. rooks, while tho others present an 
almost unbroken expanse of Carboniferous strata. Tho southern 
boundary of tho Grand Caflon district is a continuation of tho 
western, The samo groat escarpment which overlooks tho Sierra 
In tho west stretches southward across tho Colorado, preserving 
tho seme features for 80 or 40 miles. Slowly changing its course, 
it follows a south-easterly course through eastern Arizona, whero 
its edge is known ns tho Mogolkm Mountains. Passing this lmo to 
the south-west, the country descends at once from tho horizontal 
platform into a lower country having apparently similar geological 
features to those premontod in tho Sierra country to tho west. Tlio 
following are some of tlio movo interesting facts connected with tho 
form and structure of tlio plateaus making up the Grand Caiion 
district on tho north of tho Colorado, Tho Slioavwila has on its 
western side the so-eallod “ Groat Wash," a broad and deep valley 
to tlm north of tlm Colorado. The groat oscarpmont of this platoau 
is a fault or break, along tho course of which tho country to tho 
oust has boon raised several thousand feet. Tho Uinkaiot plateau, 
which adjoins the Shoavwits on tho east, is separated from it geo- 
logically by another groat fault, tho Hurricane Lodge, which marks 
a rise ortho region to tho east to tho amount of 1800 or 1800 foot, 
and which is prolonged far to tho north. On this plateau are 
mime rou s cones ancl flows of basaltic lava, some of which appear to 
ho of vory recent origin. Under some of these are beds of Permian 
ago, lying over the Carboniferous, and preserved from orosion by 
the harder eruptive material with which they are capped. Another 
short fault separates the Uinkaret from the Kanab plateau on the 
east. The Kanab is the broadest of tho four plateaus, and has a 
grand side cab on cutting deeply into it, and running to the Color- 
ado. Tho Kaibab plateau comes next on tho east. Plat on the 
summit, and terminated by lofty battlements upon its eastern and 
western sides, this is much higher than the other plateaus to the 
west, being from 7500 to 9800 wet above the sea-level. Its surface 
Is covered In part with forests, grassy porks intervening which in 
summer we gay with flowers of rare beauty and luxuriance. Tbe 
toted length of this plateau Is about 90 miles, and its maximum 
width about 85. It is a block of ground raised by displacement 
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between two great faults. Farthei east and at a much lower alti- 
tude is the Tana plateau, “a ten nee of Tuassie strata scoied with 
a labyimtli of canons , ” and iartlier noitli east, again, is the 
ICaipaiowits, which is neaily equal to the Kaibab both in size and 
altitude , this is composed of stiata of Lou er and Middle Cietaceous 
age Still farthei noith is a succession of plateaus, separated from 
each oilier by lines of dislocation, which, howevei, gradually close 
and become less conspicuous m this direction, the topographical 
features of the region being dependent chiefly foi then existence 
on simple eiosion, with the fiequent occurrence of curious volcanic 
foimations, and not so much on bodily uplift and depiession of 
gieat masses of stiata by faulting On the southern side of the 
Colorado is another vast expanse of plateau land, underlain by 
neaily lioiizontal stiata, which, with one unimportant exception, 
are not deeply scoied ivith canons as is the legion to the north. 

“ Low mesas, gently lolling, and usually clad with an ample growth 
of pine, piilon, and cedai, bioad and shallow valleys, yellow with 
sand oi grey with sage, lepcat themselves over the entue aica 
The altitude is greater than that of the plateaus noith of tho 
Colorado, except the Kaibab, being on an average not far from 
7000 to 7600 feet From such commanding points as give an 
overlook of this legion one lonely butte is always visible, and even 
conspicuous, by leason of its isolation It stands about 20 
miles soutli of the Kaibab division of tlio Grand Canon, and is 
named the Red Butte. Ib consists of Pennian strata lying like a 
cameo upon tho general platfoim of Carbomfcious beds. The 
lieai cst lomnant of similar bods is many miles away Tho butte 
owos its prescivation to a mantle of basalt which came to the 
surface near tho centre of its summit. . . . Fifty or sixty miles 
south of tho livor rise tho San Francisco Mountains. They are all 
volcanoes, and four of thorn arc of Inigo dimensions , tho laigest — 

San Francisco Mountain, neaily 18,000 feet high — might be classed 
among tho largest volcanic piles of tho west. Around these four 
masses nro scattered many cones, and tho lavas which emanate 
from them liavo sheeted over a largo area ’’ Tho length of tho 
Grand Caflon of tho Colorado, following tlio mcandermgs of tho 
river along tho middle of its water-surface, is about 220 miles 
Whero the caflon is nairowest it is five miles across from tlio edge 
of ono -wall to the edge ol tho otlioi. Tho general depth is 2000 
feot , hut m tho centra is a portion 3000 foci deeper, having a 
width about equal to its depth. Tlio Kaibab division, or that 
part which has the plateau of that name on tho north, is the most 
stupendous portion of tho Caflon, a thousand foot deeper than any 
other, and far moro diversified and complex m its structure. 

Tho peculiar mtorost of tho topography of this region is duo 
in part to tho manner in which great blocks of strata have been 
raised or depressed botweon long faults, which liavo given rise to 
differences of lovol amounting to thousands of foot, and in part 
to tho extraordinary amount of erosion which tho legion has 
undergone, first over its whole suifaco whore not protected by 
overlying masses of liaidor volcanic material, and, latoi, in the 
channels of the streams, which channels have been gradually grow- 
ing narrower with tho lapse of tunc, tho streams diminishing m 
volume, until during tho present epoch they have either shrunk 
to nothing or liavo bocomo absolutely insignificant in comparison 
with what thoy woro m later Tertiary times. In fact, we have m 
this rogion tho best possiblo illustration of tho pvogross and effect 
of that stupendous desiccation of tho climate which has long boon 
manifesting itself all over the world, and of winch tho results may 
oasily be traced far back in geological history. Tlio contrast 
botwoon tho platoau region south and south-east of tho Great Basin 
and that lying to tho north — between tlio region of tho Colorado 
and that or tho Columbia —is a most striking one. In tho north 
tho volcanic outflows liavo filled tho depressions m tho corrugated 
and folded strata, covering over tho whole of the lowei portions of 
tlio region, from which tho older mountain ranges project like 
islands from the groat congealed sea of lara. The rivers could not 
subsequently cut vorv deep into these overflows, because tlio 
material is so bard ana the general level of the region so low. In 
tho Colorado rogion, on the other hand, the strata have not been 
crumpled, folded, and raetamoipbosed, but raised en masse to a 
high el ovation, and not hardened so as effectually to resist erosion ; 
and, possessing just enough variety of lithological character to 
prevent uniformity of wearing away and give complexity to the 
rosulting forms, they have, under the simple influence of eroding 
agencies, assumed the wonderful condition in winch we now behold 
them. Here, too, volcanic agencies have been active , but the 
molten material has been poured out from orifices at a great 
elevation, and lias built up cones, some of which are of nearly as 
grand dimensions as the mightiest of the Sierra Nevada and Cascade 
rango ; but the valleys ana lower regions have not been filled up 
by them, nor have there been in tho southern plateau region any 
such enormous overflows as those which characterize the northern 
volcanic district. 

Y. The Sierra Nevada may without hesitation be called the most Sierra 
important and interesting member of the Cordilleran system, not Nevada, 
only as a long and elevated mountain chain,— on the whole the 
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most conspicuous witlun the limits of tlie United Stales, — blit 
also fox its minerals, its climate, its pcculiai geological f calm es, 
its xemaikable forests, its scenery, and the comparative density of 
the population along its westei n flanlc Its importance and interest 
aie still farther enhanced if (as on the whole seems a leasonable 
thing to do) we consider the Cascade range as being a continuation 
The Sierra Nevada proper foirns the western edge of the widest and 
highest portion of the Cordilleras, or that poition which lies east of 
the S tate of California. It is especially conspicuous from the westei n 
side, because on this side it falls neaily to the level of the sea, while 
on the othei side it sinks only to the genei al plateau level It does 
not, however, border the Pacific dnectly, since there is, all along 
its course, a lower system of mountains, rising dnectly from the 
coast — the so-called Coast ranges. 'With these the Siena Nevada 
and the Cascade range are so inosculated m certain portions of 
then extent that a topographical separation of them is impossible, 
hut for a considerable distmce both the SLena and the Cascade 
range are distinctly separated fiom the Coast ranges by broad low 
valleys, the most extensive of these being the Gieat Yalley of 
California (for which, as well as for the moio important features of 
the Californian Siena, the reader is referred to jEnay Bi it , vol iv. 
pp 696 8). The Sieira Nevada lias been alieady shown to be made 
up of a coie of eruptive granite flanked by rocks of Mesozoic ago, 
the development of these Mesozoic locks increases towaids the 
north, and m the legion lying along the western declivity of the 
chain, m the central portions of the State, founs the auiifcious belt 
of the Sieira. The gold-producing detnlal deposits, formally so 
extensively woiked, are gravels ot Tertiaiy ago covered moio oi 
less completely by volcanic materials, which not unfroquontly 
attain a thickness of seveial hundred feet As m otliei portions of 
the Coidilleran legion, the pro son co of eruptive rocks of Toitiary 
and post-Tortiaiy age is a fact of gioat importance. The volcanic 
materials m question aie seen m places m largo masses on almost 
the very highest portion of the Siena, m its southern oxlension, 
m a region where there is very little of this material lower down 
on the fianlcs of the rango, and where there are no slates find no 
mining or washing for gold of any importance Just south of tho 
Mount Whitney group, where the Siena rapidly falls oil* m height 
between the two ranges of which the system is here comprised, 
there is a legion— the valley of the Kem river — in which occur 
seveialvoleaniocon.es, which have a veiy leconb look, but which 
aie not known to have been m eruption since tho advent of tho 
whites This region, however, for sovcml years in succession — 
from 1870 onwards, and perhaps from an earlier date — appears, on 
good evidence, to have been repeatedly and violently disturbed by 
earthquakes, and this seems also to have been the portion of the 
Sierra which was most affected by tho groat earthquake of March 
26, 1872. Midway m Owen’s Valley, oil the east side of tho Hierro, 
beginning about 80 miles north ot Lono Pmo, wlioio this earth- 
quake was most disastrous m its effects, there is a region of volcanic 
cones and lava-flows, by which the river is crowded over against 
the Inyo range, at tho foot of winch it has only just room to flow. 
Those cones are seemingly as perfect as they over were j and tho 
flows of basalt hare spread themselves out ov or the sago-brusli 
slope m a manner indicative of a vary loceut date for their out- 
breaking. Yet all seem now to bo entirely dormant. Even 
solfatanc action is almost (if not quite) exclusively manifested at 
the present timo at oi near the summits ot the highest volcanic 
cones of tho Sierra and tho Cascade range Farther north more 
and moro volcanic materials cover the western flank or tho range ; 
and from about 89° 80' N, lat. much the largov portion of tho 
older rocks is overlain and concealed by modern eruptive materials, 
through winch tho streams have worn channels, often of great depth, 
from the sides of which access is given to tho auriferous grovols 
occupying the bottoms of tho channols of the old Tertiary but now 
buried river-systems. _ In Lassen’s Peak, in 40° 80' N, lat., wo 
have the first exhibition of tho isolated volcanic cone rising high 
above tho adjacent country, which makes so prominent a featuro 
of tlio rango farthor north in California and through Oregon and 
Washington Territory. This volcanic mass is 10, 587 foot in height, 
and them are abundant signs of recent volcanic activity on and near 
it. There are, in this vicinity, several localities where hot springs 
occur, and where the rock has beon so softened by solfatanc action 
as to have given rise to mud lakes, in which jets of hot water and 
mud aro sometimes thrown to a height of several foot. One of 
these places, about 8 miles from the summit of tho peak, is 6976 
feet above the sea, and there is here a pool of hot water 600 feet 
long by 300 broad, m the midst of which miniature mud volcanoes 
are being constantly formed. There are no such striking indiea 
tions of dormant volcanic activity as are seen in the vicinity of 
Lassen’s Peak anywhere to the southward along the crost and flanks 
of the Sierra. Neither is it known that there 1ms been anything 
which could bo properly called an eruption, whother of lava or 
ashes, sinco the region was first visited by the whites, cither from 
Lassen’s Peak or from the much grander volcano to which the 
name of Shasta is given. At Lassen’s Peak a groat change takes 
place in the character of the range, which is here broken through 


tiansveisely by a great fault, to the south of which wo have tho 
lugli ranges ami deep eafions often cut down through the volcanic 
strata, and sunk deeply into tho underlying me dimorphic rocks, 
while to the north is a great depression, comparatively level, and 
exclusively occupied by volcanic rocks, which strolcli off to tho 
1101 th and nortli-ca&t, m almost unbroken continuance, for many 
hundred miles, forming a portion of the northern plateau region 
already described Seventy miles north-west of Lassen’s Peak rises 
Mount Sliasta (14,440 feet), standing m remarkable isolation on n 
base between 10,000 and 11, 000 foot lower than its summit, There 
aie indications of fonner volcanic activity near tlio summit, but 
they aie not so marked, as those on and near Lassen’s Peak. Thera 
is a flat aiea about 400 feet below tho summit, on one side of which 
aro seveial onfices from winch steam and .sulphurous gases weio 
constantly escaping at tho tune of the present wntci’s ascent of 
the mountain (1862) 

Noilh of Mount Slinsta tlic mountain mass now called tho Cascade 
Cascade rango maintains character .similar to those which it has rango. 
between Lassen’s Peak and Shasta i<»r a distance oi fully 600 
nnlos, or until wo have passed the nmllicrn boundary of tho united 
States The puncipal con tnniou.s rulge is comparatively low, and 
on it at lnegular intervals use gioat volcanic cones, dillcrnig con- 
siderably from each othei in elevation, 1ml all much higher than 
the surrounding plateau-like base on wlmh they are built up. 
Unfoitunatcly no poition ot tlio Cascade lango lias m yet boon 
topographically smveyed Prom Mount Shasta norlhwanlH there 
aio several prominent peaks, which aie apparently volcanic, but, 
which liavo not tlio conical form, wlulo othois exhibit this peculiar 
feature m a high degree of police l ion. Mount Pitt (it? PS loot) 

is a woll-deJmcd cono, about 75 miles nmlli of Shasta. Mount 
Jefferson, about 150 miles .still iarth or ninth, is of a similar 
character, and between Pitt and Jetlbison are various prominent 
peaks, especially the highly picturesque group ot five sharp points, 
known as tho Tlirco Sisters, only three of them being visible Iroiu 
tho Willamette Yulloy. All through, tins poition of the range 
evidences of comparatively recent volcanic actum are piescnt, tu 
tlio form of regular craters and outflows of lava. .Somewhat le^s 
than 100 miles north of Mount Jefferson is the grand bleak made 
m tho Cascade rango by tho Columbia river, which has cut entirely 
through tho volcanic mass, down almost to tho level of the urn, 
tlio Dalles, on the oastern sulo of tlio range, having an elevation of 
only about 100 foot. At tho Dalles— so named on neeount of tho 
great, broad, flat plates or sheets of lava which are there well 
exhibited on and near Iho uver — is the beginning, m this duoetioti, 
of tho volcanic plateau of the (ktlmuliitv. Near this point rise tlueo 
of tho bust -detail'd volcanic cones of the range, two _ Mount Adams 
and Mount .St Helens— on the north side of the river, and one 
Mount Hood — on tlio south. Thu last- named 1ms been found by 
barometric measurement to be 11,225 feet; tho other two seem to 
bo of nearly equal height (about 10,500 feet). Mount Rainier 
(14,444 feet)— about 76 miles north of tlm Columbia river is 
rivalled in the whole of tlio Cascade range by Hlm«*tn only. Tin* 
views of Rainier from Pugot Sound arc magnificent. It is much 
less accessible than Shasta, ns it lies m the midst of a demit* fojwf* 
far from roads; it is also very much moro deeply covered with 
snow and ice. Still farther north than Rainier, and near tint 
boundary line of tho United Stales, is Mount Raker (10,766 feet }, 
a prominent object in tho grand panoramic view from Victoria, 
Vancouver Island. While ovidoncos of comparatively recent vol- 
canic action aro so conspicuous all along tho range from Ijawten’** 

Peak north to Mount Baker, it i« not easy to reconcile the con- 
flicting evidonco with regard to tho present condition of tho 
eruptive agencies. Tho present writer, during several years of 
exploration, found no evidence whatever of any recent outflow of 
molted lava, such as would hard cm into a solid rook on cooling, 
in any part of tho Sieira Nevada or the Cascade rango. Tho 
eruptive rocks of those ranges aro mainly andesites; but tho 
last outflow of molten rock appears to have been basaltic in 
character. This is certainly true for the Sierra Nevada, amt prob 
ably so for tho Cascade range. Under tho basalt wo find, in the 
buried sedimentary strata, abundant remain* of vegetation, pro- 
noun cod by competent authority to bo 1‘lioeem* in age, with n few 
species intermingled which have a decidedly Min* cue chaw* ter. 

The animal remains found under the Imwnltlc Inva are all of extim l 
species, with tho Binglo exception of man, whose lumen or handi- 
work have boon repeatedly taken from strata otrupying thhr 
geological position. Tho ago of tho mlimentary IkhU unitor fb« 
basalt is therefore Tertiaiy, from the combined evidence of both 
plants and animals. There is no evidence that fragmental lava— 
ashes, cinders, and tho like— haa lawn emitted from any oro of tho 
volcanic cones of the Sierra Nevada since the region beram** known 
to the whites; but there ia abundant evidence to thin effect in 
regard to some of the high point* in the IWailit range. Mount 
Baker seems to have furniahed tho most ummetUomible pm f of 
activity in recent times. The firat known eruption of this volcano 
appears to have taken place in 1843. In at lout ihtm l»t«r 
instances Mount Baker has been seen in eruption by met* of tm- 
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questionable authonty,— m 1854, 1858, and 1870 Smoke and 
_steam avo said to liavo boon frequently soon rising from the summit 
'of St Ilolons. It is not easy to roconcilo tlio statements which 
have been made in regard to the activity of Mount Hood 
Ei upturns of this mountain have boon reported as having taken 
place, but tlio proscml wutor m 1867 made inquiries of poisons 
having it in lull viow, without being able to procuie satisfactoiy 
evulonco ot any activity sinnhu to that of Balcor and St Helens, 
at least within tlio pioeodnig twenty or thirty yeais Theio is no 
evidence of any similar activity of Mount Rainier, but, according 
to Slovens and Van Trump, who woio the first to reach the summit 
of this mighty cone, jots of steam issue from tlio crater at tlio 
summit in snlitciont quantity to keep a party warm. 

VI. To the west of the Siona Nevada and tlio Cascade range is 
another chain of mountains, which, although greatly mfenor to 
those in some important l aspects, is still of very considerable 
interest — the Coast ranges of California and Oiogon. They differ 
in being newer geologically, of less olovation, loss extensively and 
regularly broken through by granitic axial masses, and less covered 
by volcanic overflows. The upheaval of tlio Sierra took place at 
the close of the Jurassic epoch, whereas that of tlio Coast langes 
was the result of agencies operating during tlio later portion of the 
Tertiary, and contnmiug down to a very recent dato— namely, into 
the post-Hioeono. The greater part of thoso ranges south of tlio 
Bay ol San Francisco is of Mioeeno ago, although oven thero 
extensive areas of Cretaceous rocks exist, and especially on tlio 
eastern side of this mountain bolt, in tho so-callou Mouto Diablo 
range. Farther north, beyond tho hay, rocks of this ago hocomo 
more and more predominant, tho aioas of Tertiaiy being com- 
paratively narrow and unimportant, A romarkablo foaturo of 
tho geology of tho Coast tangos is tho oxtont to which these 
newer formations have boon metamorphosed, so that by somo 
observers these altered rooks have boon doscribod as bolonging to 
tho very oldest part of tho geological sorios. Tho prevalence oi 
serpentines and obseuro sevpontinoul locks m groat masses m thoso 
altered portions is also ft fact of much geological interest, Thoso 
altered rocks, and especially such of them as lmvo boon moro or 
loss siliciiled, are the homo of tho oro of quicksilver, mines of which 
metal lmvo been opened and extensively worked at numerous 
points both south and north of tho Bay of Ran Francisco. Chromic 
iron is also associated with those magnesian rooks, and at a few 
points is present in considerable quantity. Cold 1ms boon washed 
at numerous points in southern California, with somo success. 
An important member of tho Miocene series south of tho Bay of 
San Francisco is tho bituminous slate, which in places is soveral 
thousand foot in thickness, and often contains a largo quantity 
of bituminous matter, which, at somo localities, especially near 
Mania Barbara and Los Angelos, has oozed out upon tho siufaco and 
given vino to areas of semi liquid material, callod “brea ” by tho 
Mexican Spanish, which lias occasionally hardened and formed 
largo deposits of asphalt, Many attempts liavo boon made to boro 
into thoso bituminous rooks for petroleum, but thoso efforts have 
never boon successful onough to furnish oven tho home markot with 
a supply of oil suitable for illuminating purposes. Coal is found 
at numerous points in tho Coast ranges, Goth in California and in 
Oregon, and of both Crotacootis ami Miocono ago. Tho most im- 
portant mines arc thoso in Washington Territory, noar Seattlo ; 
and there is also a valuable and quite cxtonaivo coal-field on Van- 
couver Islaud, near Nanaimo, also in tho Crotacoous. Tho most 
important and hust-dovolopod portion of tho Coast rangos is that 
opposite or to tho west of tlio valleys of tho San Joaquin and Sacra- 
monto rivors. Both south and north of tho extremities of those 
valleys tho masses of tho Coast and Siorra mountains ooalosco, or be- 
come topographically so united that any distinction other than goo- 
logical is impossible. This uniting of tho two rangos which takes 
place in northern California is continued through southern Orogon, 
whore tho topography is quilo as complicated and difficult as in 
those parts of California whore tho two ranges come together. 
But in the last-named State tho structure of the Coast ranges has 
been pretty well worked out by tho California State Geological 
Survey, although the maps unfortunately romain unpublished, 
while in Oregon almost nothing has boon done in this direction. 
Where best developed— In California —tbe Coast ranges have a 
length of fully 400 miles, and a breadth varying from 40 to 70 
according to the varying position of tho coast-line. Tho mass of 
mountains covering this area is made up of numerous subranges, 
some of which are very distinct and well-marked, while others are 
much less so. These all along the north-west and south-east 
trending portion of the coast, or from Point Conception (84 15' 
N. laU to Capo Mendocino, ran nearly in the same direction as 
that coast, Their altitude above the intervening valley, in the 
vicinity of the Bay of San Francisco, varies from a few hundred 
to 8000 or 4000 feet. Prominent points near that bay are Monte 
Diablo (8856 feet), Mount Hamilton (4440), Mount Helena (4848), 
and Mount BaAbe (8790). As we go north and south from the region 
of the Bey of San Francisco, we find the heights of the dominating 
peaks increasing. Mount Bailey, about 150 miles north of San 


Fiancisco, has an elevation of 6357 feet. About the same distance 
south of that city is San Cailos Peak (nearly 5000 feet) Portions 
of the range south of the Bay of San Francisco are of extremely 
lecent dato, as gi eat masses of lock of Pliocene age, hundreds of 
feet m thickness, aie seen to bo turned up at a high angle. The 
ranges along that portion of the coast winch has an east and west 
trend, oil Santa Baibara Channel, have themselves the same trend, 
and are high and piecipitous. Of these the Santa Inez is the most 
conspicuous, having along its ciest points neaily oi quite 4000 feet 
high. The Santa Monica, another east and west trending range, 
faithoi east and south, is lemaikable as being made up of Miocene 
stiatifiod lock, and having a cential well-delmed linear axial mass 
of mtiusivo granite, driven through it like a wedge, by which the 
lange has been laised to a high angle near the eiuptive rock, wheie 
it is oxtonsively shatteied and metamoiphosed, and from which, m 
each direction tiansveise to the chain, it gradually and rapidly 
lecovers its normal elmiacter and neaily honzontal position. 
Farther south along the coast tho langes aie much broken, and 
ccntial dominating points use to veiy consumable elevations 
Tho San Bernardino and San Jacinto Mountains aie two of these 
elevated ccntial masses, each using to about 11,000 feet The 
pieciso lelations of these high masses to tho Coast ranges and Sierra 
cannot as yot be stated The region of tlio Coast ranges m California 
is ouo of vety unequal attractiveness Portions aie rough and for- 
bidding, being coveied by a dense thorny undergrowth, locally 
known as “chaparral”, other portions are in the highest degree 
fertile and picturesque, and have a remarkably mild and uniform 
climate. The slopes and lulls noai the coast, or open to the west 
winds, lmvo a fauly sufficient rainfall The interior ranges, 
especially tho portions of them west of the San Joaquin valley, 
are very dry, and over largo areas so much so as to be unfit for 
cultivation. 

Geology of tho Mississippi Valley. 

Tho aroa enclosed between tbe Appalachians and the Cordilleras, Missis- 
oxtonding to upwards of 1,500,000 square miles, tho drainage basm sippi 
of tho Groat Lakes and St Lawrence on the north and of tho grand valley. 
Miasouri-Mississippi nvor-system on tho south, cannot here be 
discussed m detail fiom tlio topographical point of view. Tho 
general features do not present the divoisity seen, in tho regions 
already considoiod. All that can bo done here is to indicate the 
salient points of tho goology. 

Tho belt of Tortiary anu Cretaceous rocks already mentioned as 
forming tho Atlantic slope extends, with very similai characters, 
curving broadly around tlio southern end of tho Appalachians, and 
continuing along tho Gulf and up tho Mississippi valley, to about 
tho junction of that river with the Ohio. About half of Alabama 
and Arkansas, all Mississippi and Louisiana, parts of Tennessee 
and Kentucky, and a very small corner of Missouri are underlain 
by thoso newer formations. Neaily tho wliolo of Texas is similarly 
situated with respect to its goology In tlio northern central por- 
tion of the last-mentioned State the marly and gypsiferous red 
sandstones of Tnassic age cover a large area, boidered on the south- 
east by a little-known coal-field, of Oarbomfoious ago, with a very 
small patch of Azoic or Arohsean rocks at its southern termination, 
almost exactly in tho centre of tho State. Tracing the geological 
fonnations northward from Texas into Now Mexico and along the 
eastern flank of the Rocky Mountains, we find tho belt of Cietaceous 
and Tortiary eovoiing a vory large area, extending as far east from 
tho mountains ns the centra of Kansas, and covering nearly all 
Nobraska and Dakota, the north-western corner of Iowa, and. the 
westom half of Minnesota. The Tnassic belt mentioned as occur- 
ring in Texas occupios a broad area in tho Indian Territory and the 
southern, central part of Kansas. It is also quite extensively ex- 
posed along tho streams of Now Mexico, forming the border of tho 
Llano Estacado or Staked Plain. Tlio Cretaceous and Tertiary 
rocks of tho west have nowliero anything like tho economical 
importance which they have in New Jersey , but from a paleonto- 
logical point of view they are of interest, and, especially m the 
lower Mississippi valley, have been studied with care and in con- 
siderable detail by the State geologists Included within this 
bordor of more recent rocks, and comprising the whole of the North- 
Eastern Central group of States (see below), as well as the western 
portion of the North-Western Central, and smaller poitions of the 
South-Eastern and South-Western Central groups, is a region under- 
lain almost exclusively by Paleozoic rocks, covered with post- 
Tertiary and recent detritai formations, the intermediate members 
of the geological senes being entirely wanting. These Palseozoic 
strata include very extensive and complete representations of both 
the Lower and Tipper Silurian series, and also of the Carboniferous, 
including both the upper and lower members of this division of the 
Palaeozoic. As we leave tbe Alleghany escarpment in going west- 
ward we find the disturbances of the strata becoming less and less 
marked, what flexures there are being exceedingly broad, so that 
over large areas the rocks seem to lie in an almost undisturbed 
horizontal position. The geographical distribution of the areas 
underlain by the Coal-measures in this region is indicated below 
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(p 812). Calcaieous and calcareo-inagnesian formations are espe- 
cially piommont over tins gioat area of nearly undisturbed strata. 
As we proceed westwards from tlio Appalachian belt we find the 
pm ely detntal and siliceous locks diminishing and tlic calcareous 
g amin g m importance and thickness Thus the millstone grit, 
which on its eastern edge is in places moie than 1000 feot thick, 
is found in parts of the Mississippi valley to have diminished to a 
few feet, or even m places to have di&appeaied altogether M T itli 

this diminution of ooaisei detntal and siliceous mateual comes m 
a wealth of oigamc forms, and the locks of the legion m question 
have been most fruitful of material for the palaeontologist Towards 
the western and north- western portions of the Palaeozoic area there 
occur several marked breaks m the uniformity of the geological 
character of the region These are due to the appeal ance at the sur- 
face of locks oldei than the lowest Silurian — rocks, indeed, which, 
up to the present time, m spite of forty years of diligent seaicli, 
have not heen found to exhibit any tiaces of life Pot this leason 
these locks, which unconformably underlie the Lowei Silurian, and 
are m such a position as to prove beyond a doubt that they assumed 
that position hefoie the deposition of the lowest known losailifeious 
rocks, weie called Azoic by Poster and "Whitney, but aie now moie 
generally known as Aicliaean, a name substituted by Dana The 
Azoic aieas of central Texas, northern Texas, and cential Axlmn- 
sas are comparatively small, and have been but littlo studied in 
detail, since, thus far, they liavo not been shown to he of much 
economical value The Azoic area in south eastern Missouu is also 
of small dimensions, but economically important, since non oies, 
large m quantity and of great punty, occm lieio, at tlio well-know n 
Iron Mountain, Pilot Knob, and other localities Fui more im- 
portant than those already mentioned, howevei , is tlio A/cno area 
of northern Wisconsin and north western Minnesota, which is m 
duect connexion with the gioat Azoic district of so much nnpoil- 
ance m Oanada as forming the mass of tlio Laurcntian moan tains 
The legion m Wisconsin forming the divulo between the waters 
flowing into Lake Superior and those uniting with tlio Mississippi 
is one of Azoic locks, and from this a long spur extends south- 
westerly through Minnesota and north-easterly to Lake Stipend' 
It is m this region and in this formation that the iron mmos occur 
which are of so much importance to the country (see p. 814), tlio 
principal mines lying about 1500 feet above the sea or 900 feot 
above Lake Supenor To the noitli west of this Azoic area, on the 
holders of the lake, is the very important copper region (p 816) 
Tlie copper-bean ug lango, which rises m places to an elevation of 
as much as 2000 feet above the sea-level, is made up of old volcanic 
masses mteisfciatiliecl with sandstones and conglomerates of Lower 
Silurian age. The so-called tiappean lange runs from tlio extremity 
of Keweenaw Point south-westoily along 1 and near tho shore of tlio 
lake, and finally disappears some distance beyond its western ond , 
hut the portion of the rango which is of importance for its copper 
mines is m Michigan and on or near ICowoonaw Point The 
detrital formations which cover most of tho siufaco of tho Palaeozoic 
area, the boundaues of which liavo hero boon indicated, aio of 
Varied character. Over much of tho comitty the principal detntal 
material presont is that which lias boon left behind by tlu> slow 
wasting away, under tho influence of tho nun and other al mosphei ir 
agencies, of the calcareous rocks which thorn occur. This kind of 
material forms tho bulk of tlio soil m tlio higher portions of the 
region lying near tlio Ohio and its junction with the M iasishippi, 
and north west to Minnesota Tho rivor-battoniH grow ruder ns 
we proceed m tho direction of tho drainage towards tho <fulf nf 
Mexico, but tho tlnclaioss of alluvial soil overlying the Ter limy 
and Cretaceous does not seem, in goneral, to ho very grout. Thu 
material liberated by tho decomposition o£ tlio rock lias heen hu 
flue that most of it has been easily carried away whom tho volume 
of water in the rivers was considerable, Coarser detritus occurs 
near tho mountain ranges, especially thoso on tho east, where strata 
made up m large part of nobbles or oven boulders of qiinrtzose or 
other indecomposable rocks form a considerable portion of the 
underlying formations. An important feature in tho surface geology 
of the northern portion of tho central area as well oa of the extrema 
north-eastern portion of tho United States, or that comprised within 
New England, Now Tork, the northern part of Pennsylvania, and 
the region adjacent to and south of the Great Lakes, is tho presence 
of a large amount of coarse detrital material in tho form of bouklers, 
gravel, and sand, which has been, in largo part, brought from tho 
north, and which is mixed very unequally in different regions with 
the material resulting from tho disaggregation, decomposition, and 
abrasion of the closely adjacent or underlying rooks. The origin 
and mode of distribution, of this ao-calkd “northern drift ** him 
long been a fruitful subject o f discussion among American geologists. 
By far the larger number of those who, in later years, have dis- 
cussed the problem have been inclined to ascribe the origin of tho 
drift almost entirely to glacial causes. It is assumed that tho 
northern portion of the continent was, during the so-called “ glacial 
epooh,” covered deeply with ice, and that all, or nearly alb that 
we' -see at tho present time upon the surface of tho region thus 
colored is the result either of this icy envelope or of the floods 


produced by its melting Tho present writer believes tho phono 
mena to be much moie complicated, and difficult of explanation 
Ilian is generally supposed, but contents lain sell with simply slat 
ing what is the current belief among American geologists. 

Political anii Natural HunmvMiiNH. 

As politically oi garnzed at present the area included within Hit 
limits of the United Stales is divided mfo iorfy-imio sutaln minim, 
including Alaska There are timty-eight States, eight TcmtorioH, 
and thice subdivisions, neither States nor Terri tones, each of winch 
stands m a peeuliai relation to tho geuoinl Government — namely, 
tho District of Columbia, tho Indian Tomtory, and Alaska. 

In the following table of the Staton and Ten diaries the name 1 
are followed by their customary abbreviations The dates an 
those of admission into tho Union as States; in the case of the 
thirteen oiigmal States (printed m small capitals), they are tin 
dates when thoso States ratified, tho constitution. The muues of tin 
Temloues are printed in italics. 

Tabus T — Area and Papulation of the Mates and Tern for re *. 1 


States ana Toirltoues 


Alabama (Ala ) . <• 

Arizona (AiJ ) . . 

Vilamsiis (Ark ) ,, 


a ) 


Comm omur(Oonii 
Dakota 

Ui r.AwAiu. (I >ol ) . . . 

Dutrict of Columbia (I) C 

1'loiUta (Fla ) 

fliionu ia (La ) 

Idaho (io ) 

Illinois (111 ) 

Indiana (Inu ) . 

Indian TntUmy ,.. ....... .. 

Iowa (In ). ...... .. . 

Kims us (Kan ) 

Keanu ity (Ky ). .. ... .... 

Louisiana (La ) .. 

Maine (Me ) 

M AIO I.AN1) (Md ) , 

MABSAcrnrmm* (Mass.) .... 

Mlolif K an (Ml. U.) 

Minnesota (Minn.) 

MIhhIhbIjiiiI (Miss.) 

Missouri (Mo,). 

Montana (Mon ). . .... 

Nol)ia8ka(Nol>)„... ... .. 

Hcrnidn. (Nov )... 

N mv IlAMi'fiirmiv (N, II ) .. 
N icw <1 h«hu' (N. J ) . ...... 

A r no Ale&teo (*4 M ; ... . 

MiwT(wk(N Y) 

N OKTIl CAROLINA (N GO.. 

Ohio (O ) 

OiCffun (Or.).. 

J’l NKHVr vania (l*n ) . . ... 
It mini I mi ami (it. I ) . 
South tXvmu ina (s. t 

Ti*niK*«n>c (Tcnn) 

Tomih (’£'(■ s. ) 

Utah (Ui ) 

Vermont iVt ) 

ViiMfiMA O n ) 

II a*/ii)i<rt»n (IVit.li ). . 

West Vliitliilii (W Yn ). .. 

WJMt'tuiNln CWtM.) 

Wl/umtvj (\Vy . .. .. 
United Stutvfl .... .. 


IHlif 
1 St! 1 
1 701 

iHiy 

18*20 

17HS 

1788 

1837 

1H8K 

1817 

isai 

1H(!7 

1HII4 

1788 

1787 

17«R 

1781) 

1802 

iHfit) 

1787 

1700 


r,LYMV 
11 8,(120 
63,881) 
168,.)(,l) 

lois.ojfi 
i.oim 
3 1 'M no 


'lll.llrlll 

OI.O'IO 
7)0,02,7 
H2.0S0 
40, UHl 
IK, 720 
!l 1,0(0 
12,210 

8,3 IIS 
(18,016 
8.1,00.1 
40,810 
(.11, U A 
111., 0811 
70,866 
110,700 

n.ows 

7,816 

122,680 

1(0,170 

62,200 

41,000 

80,080 

•16,216 

1,280 
30,870 
(2,08(1 
21.6,780 
N 1,0,0 


fiit,imi 


1670 


0*10,002 

'i,(i"8 

1st, 171 
61.0,217 
30, M. l 
n-tr, 1 8 ( 
31,181 
128,018 
1.(1,700 
lh/,718 
I, IM, Id'i 
ll.'i'io 

2... 

<•.’»/ 

1,101,(1211 
ill.) H'lO 
1,321, (HI 
720,016 
<('•’(., 018 
THO, Mjt ( 
1, 187,381 
t,IHI,ll>»*( 
4H1>,7<HS 
827,(122 
3 ,721 ,208 
20/. 08 
122,003 
42,401 
318,300 
006,006 
01,874 
4,382,7611 
1/171,861 
2.608,200 
00,023 
8,821,081 
217,363 
7(18,(10(1 
1,260,820 
mh/.to 

SI..7HH 
3, 111, t 
1 ,92.*.. IM 

1 f.V'ii 

1,(1- 


I’otmln 
(Ion, 
Jitm* 1, 
issu 


002,828 
SOI, (.0 1 
PI 1,327 


l/i. 


, .01 


1,1. J 1,1.18 
•itu., n'Mi 
J/.lM.n'iu 
*1.1'*,** HI 

l.(M/‘tit 

0.(1,013 
1,7M l.iWi 

1.1 u/m.* 

v.n-M .Mti 

no, I.. « 
462. MU 
02,213. 
340,061 

1.131.1 ftl 
118,808 

8, (183,8? 1 

nitsmjao 

3. 103.002 
174*703 

4 ,203, HOt 
270,881 
008,677 
1, 84*2, "80 
1,601,7411 
I 1 1,00.1 

1,’. !«*»«. 
, ..lit. 
(.1*. I <i 


!, I 


mi 1 1 
21.7 M 
4«'i» 


3(1 1 
18*0 
30 it 
li»‘» 
02*3 
31*0 
87*3 
41*0 
93*8 
04 4 
ft-VH 


yo :i 
12 2 
419 
20 7 
91 7 
1*4 H 


OH 

1W« 

iol 7 I 
10 
loo 7 
y«*K 
7m 
18 
06 3 
964» 
88*0 


'llio tiilnl men CmtrHuUntf Al<t*kti) H 3,023, *.**») mil. % »««♦!*> tip h* 

.... atldlticm nf unai RMiilKctl Ibtjr |f< 2 t*i, tmd P^ni.m 

Kay, Ac. (100), 71m Inst rnhmm nhi.tv# ftm tm|u»taU»*H li t otllo at Urn 

land Burftwv, Whirl! anmumu in nil It! 2,07 U,ikHI miuau< O.itr* 

As long as tlio imputation of tho tnmitry t«* tUn 

Atlantic and Gulf counts thrro ws* no dtfhcitlu u« * bwirilMg tho 
divisions gtiograjihically; tlm Northerly Sfftddta, tu Attaiiiir, 

and Gulf State's const itutwl « grouping. TL« mi- 

known and at that 6im« not easily nn v r**d»lii' trjfi *u lh*m 

to the weal was known it* the Went/* «ud hv lh*® him trnid 
more than a quarter of tho proM-nt cirttlury tool ♦ f «j^i*.| dm v«lh*y 
of th© Mississippi and its tributaries an tW rast was 
It was not tuitil about thu mhhitaof tlm* evuinty that a »iill larihvr 
■* Weal” began to be taken into rouMidorntimt 
htarly in the history of the country th» ssi*. north <o**ior« 24ini#» 
(Maine, New Haropehlro, Vomiont, >l««wiohtMetia, I*tai«d ( 

and Connecticut) received tho still mrrout di»lgi*4lsio.u of Krw 
England. And till after the Civil War there wm tho diwt*4»*» of 
the Star#* into Hmtthem or Northom, mcoortlitig »** alktury wna or 
waa wet penwittwi 

The «uggf-*tion wm m»d« by Mr Oanwott, of the 

cemrtw of 1880, ** to divide tho eotmlvf into tfem# gr«mt divtaton*,—- 
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the Atlantic i egion, tlio rogion of t"!i° Groat Valley, and tho Western Mississippi, ami the Southern Cential also into two parts (the 
o oi ui II 01 an region. 11m legion of the Great Valley ho calls South-Eastern and South-Western) by the same liver The Western 
1 10 ‘-eniiiil region, ami this is again subdivided into two paits— or Coidilleian division may bo naturally divided into the Rocky 
, Nrn’Umrn ( eniral and the .Southern Ceutial— by the Ohio livoi Mountain, the Plateau, and the Pacific Coast lemons Adopting 
nnd the southern boundaiy of Missouu and Kansas. Tho Atlantic the scheme thus suggested, wo have tho following giouping ot 
Ul Vision is also subdivided, by a lmo following the south boundaiy all tho States and Temtoiics of the United States (Table II ), the 
of I eimsylvama and Now Joisey, into tlm North Atlantic and only differences between this scheme and that of Mi Gannett, 
tsoutn Atlantic, dm, sums Ilm Western or Cordilleran division is besides those already indicated, bomg that tho Atlantic States 
minted on the east. l»y tho eastern boumhmos of Montana, Wyoming, are divided into three subdivisions— the Noitliem, Middle, and 
Colorado, and New Mexico. A farthei subdivision will bo found Southern, — and that West Vugima is placed with the Contial States 
convenient at times, tho Northern Contial legion houig divided hecauso its drainage is to the Ohio and in its physical chaiaoteis 
into two paits (tho North- ha, stern and tlm Norlli-Wcstoin) by tho it is allied to tho Noitli-Eastein Central gioup 


Division. SubdivinUm. 

States anil Tenitoiles 

Aren 

Population 

Gi oss 
Area 
ISquare 
Miles 

Pei cent 
of Total 

Land 

Siu face 
Square 
Milos 

Number 

Pei cent, 
of Total 

No per 

Sq m of 
‘Land 

Srn face 

f Nmlhevn Atlantic 

Now England Slates, New Yoilc, New Jersey, Pennsylvania 

168,7(15 

5 0 

1(i2,0<i5 

14,507,407 



Atlantic 4 Middle Atlantic . 

Delaware, Maiyhuid, Virginia, District of Columbia 

67, -100 

1 9 

52,003 

2,771,740 

5 5 

53 3 

( Southern Atlantic 

North Carolina, South Qaionua, Georgia, Florida 

200,975 

(i 0 

191,970 

4,207,000 

8 1 

21 9 



427, MO 

11 1 

400,040 

21,480,147 

42 S 

53 8 

f North Eastern Oonirnl ... 

West Virginia, Ohio, Indiana, Illtnoffl, Michigan, Wisconsin 

27,7,79.5 

0 

209,193 

11,825,125 

28 5 

43 9 

North-West mu Oeutiul 

Minnesota, Dakota, Iowa, Nebraska, Kansas, Missouri 

ClO.HiO 

17 1 

509,000 

0,157,413 

12 8 

12 1 

ummu .South-East ol u Ccntial... 

Kentucky, Tennesson, Alabama, Mississippi . ... 

181,510 

fi 

179,030 

5,585,151 

111 

31 1 

1, South Western Central j 

Aiknnsits, Louisiana, Texas, Indian Teultory (including - ! 

" uiiorgnnlml territory") .. / 

4.18,780 

IPS 

430,585 

3,112,302 

6-8 

7 9 



1,110,025 

10 (i 

1,388,410 

20,980,081 

53 7 

10 3 

r Itocky Mountain.. 

Montana, Idaho, Wyoming, Colorado, Now Mexico 

565,275 

18 1 

553,280 

400,450 

•8 

0 7 

OnrdilJer/m Plateau 

Utah, Nevada, Arizona . . .. 

hOH.ODO 

10 2 

30 1,850 

210,009 

•5 

0 8 

( 1’uUlk, Count, ........ 

Washington Torriloiy, Oregon, California 

828,570 

10 7 

317,420 

1,114,678 1 

2-2 

3 5 



1,187,585 

80 8 

1,175,530 

1,707,097 

[ SB 
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ULIMATU. 

Plato IX. From tlm Atlantic Henboavd west to near tlm base of tho Rooky 
Tempera* *m»tf nins Ilm hues of equal mean lempomlm’o have a eonsider- 
iuui. 1 aide degree of regularity, running approximately east and west. 

When, on the oilier linutl, we reach the borders ot tlm Cordillemn 
region wet llnd tlm iHolheritml Hues Hiuhlouly ilelleeted from their 
normal course, and In panning neiasH tlm mountain ancl plateau 
holt; we find them irregular, often eonoontric over largo areas and 
through great ranges of temperature, according as the alfcitudo, 
width, nnd general trend of each separate range or system of 
ranges make their intlutmee felt. Ileneo there are throe distinct 
elimatie divlHimis of tho United Statcm: — (1) tlio eastern rogion, 
from tlm Atlantia to tlm foot of tlm high plateaus at tho base of 
tho Rocky Mountains! (2) tho plateau and mountain rogion of tlm 
Cordilleras ; (8) a narrow strip on tlm Pacific coast, lying west of 
tlm Sierra Nevada and tlm Cascade range. Tlmno throe divisions 
arn of very unequal sire and import aim Tho first embraces about 
tlmw-llftliM of tlm entire eounlry, nnd contains fully ninoloon- 
twentieths of its population ; tlm second is also much larger than 
tho third, containing not much loss than a million square miles, 
but is very sparsely peopled. Tlm third is more densely peopled 
than tlm second, hut small in area, although its limits are not 
capable of being nnc, mutely tlnflnod. These throo divisions will 
Imre 1m designated ilm Eastern, Ctmlillcran, and Pacific, 
tun* hi tlm Eastern division tho passage from one type of alimato to 

thermals another is gradual and uniform, though rapid. The difference in 
of tho climate between tlm eastern nnd western coast of tlm Atlautio was 
Eastern long ago not Iced and commented on. It was George Forster who 
division ; first controverted tlm prevailing idea that tlm Now World in 
general was udder than tlm Old, and recognised tlm analogy 
between the climates of ilm eastern coasts of tho Atlantic and 
Pacific, Humboldt afterwards investigated tho facts mid pub* 
linked a tabular statement, which, as enlarged by Hann, is Imre 
presented (Table III.):-— ___ 


Place, 

Latitude, 

Mean Temperature of tho j 

— — r . - Difference. 

Coldest Warmest Year. 

Yoar * Month. Month, 

Nain, Ijihmdor.. 

AtxMtlePH. Jtwiflttnd 

ill datin'*, Newfoundland... 

llr*>«, Frettrn,.... 

Halifax, Nov* jteotta 

thmtaaux ............. 

New York ............. 

Naphta . .................. 

Nwtelk, Virginia., 

*ta» Farnamhi. Spain 

ni 18 

07 18 

47 80 

48 84 

44 43 

44 48 

40 43 

40 48 
u 50 

88 80 

98*16 

40 '70 
40*10 
58*00 
48*84 
88*01 
81*08 
01*70 
58*18 
08*50 

8*83 

87*22 

33*48 

49*44 

29*84 

42*44 

28*04 

48*20 

40 28 
53*70 

51*08 

57*74 

89*54 

84*78 

04*40 

00*08 

75*58 

77 18 
78*03 1 

76*10 j 

81*0 

• 18*5 

11*7 

10*8 

\ « 


From above table it will be seen that the difference between 
the mean annual temperature of places in high latitudes on tlm 
opposite side* of tlm Atlantic is wry Urge, and that It diminishes 


as wo go south. About lat. SO 0 tho two sides of tlm Atlantic have 
nearly tho same mean temperature, tho diiluienco m climate being 
voiy great, but chiefly dependent on differences in tho amount of 
precipitation. Nearly the whole area of ilm Hinted States is in- 
cluded between tho annual isothermal s of 41° and 68° — a difference 
of 21“, tlm corresponding difference of latitvulo being about 16° 
Tho average change of tempomturo is, therefore, 1®*6 for each 
degree of latitiido, — tlm most rapid change of tempomturo with 
tho latitude known in any rogion of anything like equal extent 
Tho causos of tho rapid increase of temperature in going south 
along tho Atlantic seaboard are tho positmu of the Gulf of Mexico, 
tho high temperature of its waters, and the increasing predominance 
of south-westerly winds. From uicbo cncumstances tho southern 
portion of tlm Atlantic coast of tho United States is decidedly 
warmer than tho regions corresponding to it m latitude on the 
wost sido of tlm Pacific, while farther north placos in the same 
latitude on tho west sides of tho two oceans have approximately 
tlm same temperature. This similarity of temperature on tho corre- 
sponding sides of tlm Atlantic and Pacific is the result of causes now 
easily understood, tho chief being tlm position, of tlm mass of tlie land 
with reference to tlm direction of tho prevailing winds. From tho 
Atlantic coast to tlio eastern base of the Cordilleras the isothermal 
curvos for the year arc nearly parallol, and have a general east and 
wost courso, being only interrupted m this regularity and deflected 
to a eortain moderate extent in passing across the Appalachian chain , 
which nowhere rises high enough to give a chance for permanent 
accumulation of snow. Those curves, of courso, are roughly parallel 
to tho coast-lino of tlm Gulf of Mexico, which over a breadth of 
fourteon degrees of longitude does not vary much from an east 
and west direction. Tlm rogion over which a higher mean annual 
temperature than 68° F. prevails includes nearly the whole of 
Florida and a narrow strip along tho Gulf, which widens rapidly 
in Toxas, where the trend of tho coast-line suddenly becomes nearly 
north and Bouth. The extreme south end of Florida, which lust 
touches 85®, has a mean temperature of oyer 7 2°, the isothermal of 
76° being nearly on that parallol. The isothermal of 64°, which, 
meets the Atlantic coast near the borders of North and South 
Carolina, keeps nearly on the parallel of 84° as far west as about 
100® W. long., where it is rapidly deflected southward, m con- 
formity with the direction of the other isothermals, by the gradually 
increasing elevation of tlm country when the plateau region is en- 
countered. The isothermal of 60® is nearly parallel to that of 
64®, except that it manifests the influence of tho high southern 
extremity of the Appalachians, and is in consequence considerably 
deflected to tho soutn between tlm moiidians of 88® and 87°. The 


i Tlio name Cordlllenxn is preferred for the Western division, because thereby 
any confusion is avoided which might arise from the fact that the people of the 
eastern States are still more or less inclined to call any portWm of the region lying 
to tlietr west by that name. No grouping Jn which all the States and Teuifcories 
are Included can be entirely satisfactory? but in that hero suggested, they are, 
while geographically connected, in most respects pretty closely allied to each 
other by their physical, climatic, and agricultural characters. 
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isothermal of 52° is, to the west of the Appalachians, neaily 
coincident m position with the Ohio nvei as iar as Cincinnati, 
and thence follows an undulating course, with a nearly westeily 
general duection, thiough Indiana, Illinois, northern Missouri, 
and along the noithein boundary of Kansas to the holder of 
Coloiado, where it is suddenly dellected and inns with a nearly 
southerly course foi a distance of fully 500 miles along the eastern 
base of the Rocky Mountains Those poitions of the country 
which lie hotween the isotlicimals of 44° and 52° aro Hew England, 
with the exception of Maine and the noitliem part of Hew Hamp- 
shire and Yeimont , Hew Y oik, excluding the exticme north-eastern 
corner (the Adnondack region) , the Appalachian plateau legion 
on the hoideis of Hew Yoilc and Pennsylvania, nearly all Ohio, 
two thirds of Indiana and Illinois, neaily all Michigan and Iowa, 
southern ‘Wisconsin, south-eastern Minnesota, neaily all Hebiaska, 
and the southern half of Dakota The isothermal of 40° passes 
through the centre of Maine, outs off the extreme northern end of 
Hew Hampsline and Vermont, then passes out of the United States, 
re-entering at the west end of Lake Supenoi, passing through the 
centre of Minnesota, making a laige loop to the south in. eastern 
Dakota and then ti ending north- westwaidly until it passes beyond 
the boundary line of the United States m 107° W long, 
of the Within the Cordilloran region, or west of the 105th mendian, 
Coidil- the position of the isothermals is largely dependent on that of the 
leran mountain langes, which rise high enough profoundly to influence 
division; the climate, though it is only at a few points, especially lound the 
summits ot the lofty volcauic cones near the Pacific coast, that 
they reach the region of perpetual snow. This deficioncy of lasting 
accumulations of snow, however, is m very considerable part duo 
to the smallness of the piecipitation Observations of temporatiuo 
on the highei langes aie extremely deficient On Mr Schott’s 
temperatuie cliait (Plate IX ) the isothermal of 44°, wlucli, as 
already mentioned, east of the Cordilleian region neaily coincides 
with the noitliem boundary of the country, encloses within a gieat 
sontheily-reachmg loop the whole of the higher portion of tho ltocky 
Mountains, extending as far south as tho 84tli parallel, or to about 
the position in latitude of the isotlieimal of 60° m tho eastern 
division of the countiy. The ciest of the Siena Hovada, Cascade, 
and Blue Mountain langesisalso within the curve of 44°. The 
highest portion of the Rocky Mountains, as far south as 39° H. lat., 
is laid down as having a mean temperatuie lower than 36° P. The 
whole of the Gieat Basm and the Columbian plateau is indicated 
as having a considoiably higher tomporaturo than tho dominating 
system of langes which enclose it on the east and west. Con- 
siderable bodies of snow remain on the summits of tho ranges 
during a large pait of tho year, at least as far south as 89° H. lat 
In the plateau region of Arizona, Utah, and Hovada tho flechno 
of the langes, tho genoially lessoning elovation of the rogion, and 
the facility of access wlucli tho topographical conditions allow to 
the heated an fiom the south give a high tomporaturo, and tho 
isotliermals form irregularly concentric loops extending fiom tho 
head of the Gulf of California northwards. The isolhornial of 52° 
roaches as far north as Virginia City, in lat. 89°, and that of 72° 
extends to Port Mohave, in lat. 86°. 

of the In strong contrast with tho Enstorn division, wo fmd m tho rogion 
Pacific boidcrmg on the Pacific a vory marked tendency to a parallelism of 
division, the isotliermals with tho trend of the coast; consequently, a very 
moderate change m tho mean annual lemporatauo may ho mot with 
ovei a large raugo of latitudo The character of tho isotliermals 
here is groatly modified by tho position of the two parallel iitngos, 
the Coast Mountains and tho Siona Hovada, which oncloso valleys 
of great oxtent but of low altitude. In general tho tomporaturo 
of the Pacific coast bolt is much more uniform and higher than 
that of tho Atlantic side of tho United Statos. Tho isothermal of 
60° runs nearly parallel with the const, and not far distant from 
it, from the southern line of California north through nearly three 
degroes of latitudo. Tho isothermal of 62° approaches San Francisco 
m lat 87° 48', and keeps near tho coast to as far north as lat. 47°. 

A higher moan temperature than 48°provails over thoregion adjacent 
to Puget Sound, at tho northern boundary of the country, in lat. 
49°, wliilo tho mean temperature of tho northora part of Maine, 
between the parallels of 45° and 47°, is below 40°. Thus it may bo 
said with truth that near the Pacific coast wo lmvo a diffcronco of 
only 12° in mean temperature in a range of ovor sixteen degrees of 
latitude. And if we pass from the immediate vicinity of tho coast 
in lat. 35° into tho San Joaquin and Sacrauiouto valleys, wo may 
range over fivo dogroos of latitude and keep in a region of which 
the mean temporaturo is not below 80° and nowhere much higher. 
The causes of this are tho proximity of the great area of water 
from- which the prevailing winds blow, the modification which 
the temperature of this ocean undergoes near the American coast 
by the Asiatic coast current and tho northern or Arctic coast 
current, and the position of the mountain ranges near the coast. 
Uniformity of climate along the odgos of the land is still further 
aided by the peculiar nature of the currents along this coast. 
The influence of the warm Asiatic current— tho Kuro-Siwo~ia dia- 
tmefcly felt in raising the temperature as far south as the northern 


border of California, while farther south tho cold Arctic current, 
which apparently emerges fiom under tho vann current, makes 
its cooling piescncG felt along tho coast nearly or quite as far us 
the southern boundary of tho country. 

Tho isotheimals for the siumnoi months (June, July, and August) Summer 
aie much moio irregular than those ot the year, especially in the iso- 
Eastoin division. The powerful heating influence of tho Gulf of thermals. 
Mexico, swept over m summer by southerly winds, makes itself 
cxtiemely apparent m the summei isotliermals, wlneli bend to tho 
north west m a most remailcablo manner, that of 72“ reaching as 
fai as the contio of Dakota, or beyond lat 45°. A moan summer 
temperatuie of 80° and upwaids prevails over Florida, a consider- 
able portion of the Gulf States, and nearly all Texas Tho holt 
adjacent to the Ohio, extending north as far as tho Great Lakes, 
south along the Appalachian tableland into Tennessee and tho 
north-western corner of Georgia, and west through Iowa, Hebiaska, 
and northern Kansas, lies botwoon tho summei isotliermals of 08“ 
and 76° Tlio summer isotliermals along tho Pacific const nio much 
loss considoiably changed in position and cluuacter from their mean 
annual character than they are on tho Atlantic side, for masons 
winch liavo been already given, while tho irregularity and com- 
plexity of the summer cuivos in tho Covdilloian legion generally 
would bo voiy distinctly noticed if tho data were at hand and 
could ho exhibited with somo detail. An extraordinarily high 
tompeiaturo prevails in summer m tho southern portion of the 
Great Basm and m tho Auzona plateau region, tho isothermal of 
88° surrounding with its northerly-reaching loop a largo area in 
tlio lower valley of tho Coloiado river and extending north as far 
as lat 35° Tho winter (Doeemboi, January, February) isotliermals Winter 
m tho Eastern division have more of the regularity of the annual iso* 
curves than liavo tlio&o of tho summer. Tho winter isothermal of thermals. 
52° coincides vory nearly with tho menu animal curve of 08°, 
koopmg near and closely parallel to tho Gulf of Mexico, Tim 
xviutor isothermal of 82° runs from Capo God across Long Island 
to How York city, and across How Jersey, thence making a Inigo 
loop to tho south so as to surround the Appalachians, ami, alter 
ascending northerly again on tho west side of that range to near 
tho Ohio, passing through Indiana, Illinois, Missouri, and Kansas, 
tlienco descending in a south-westerly direction and sweeping 
around tlio Rocky Mountains, and through tho centre of tho Great 
Basm m a veiy irregular course On tho Pacific coast tlm form of 
the wmtor curvos closely resembles that of tho yearly iso thermal*. 

The winter curvo of 62° very closely coincides with that of 00° for 
tlio year, and tho wmtor curvo of 40° runs fi cm near Han Francisco, 
closely paiallol to tho coast and at a litilo distance from it, as iat 
as Capo Flattery, or through a distance of over ten degrees of 
latitude. 

Tlio irregular, non-penodie, fluctuations of tho temperature arc Irregular 
of groat interest, and without knowing what these are one would fluetua- 
form a vory false idea of tho veal character of the climate, It docs tfim* of 
not appear that theso fluctuations greatly nfleet tho genet id saluki ity tempera* 
of tho country, but they have a marked ell'cet on tho character of turn 
tho vegotatian, as well as on tlio methods of cultivation. Tho 
occasional occurrence of vory low temperatures in low southerly 
lrititudos when) the mean winter temperature is quitu high is otic 
of the most striking phenomena in the climate. Havammh, n« 

Uann remarks, has a mean winter temperature tho same ns that of 
London and Cadiz, although this latter city lies 4|” farther north, 

! But the vegetation of the two regions is essentially di lie rent, 
hi'eiuiso A os Is do not occur in that part of the Hpnnish peninsula, 

Orangu trees aro liable to become entirely fro/cu everywhere in the 
United States except in southern Fioiida; this is not the tnm in 
Spam. The cotton plant is a perennial in the south ofMpnhi, while, 
on tho other hand, the stem ami branches nto killed eveiy \,*nr by 
frost in the United States, ho that tho fields have to be annually 
replanted. 

The following table (IV.), from data arranged bv Ilium, gives »n 
idea of the range of temperatuie m various pmts of tin* country . -« 
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Tho region of lowest winter temjwnitnre is that along tin* e«t»rn 
border of tho Rocky Mountains in the northern portion of the 
country, where the temperature not tm frequently sink* so low m 
to freeze mercury, Th« lowest temperature# ntwrwst in thU 
region, m given by Schott, are— »t Fort Hander*, in Wyoming, 
“ 50 5 F^t BM*» Montana, ~ 63°, A t»mp»mtura low enough to 
frawa mercury it occasionally observed in Wntronsln stud Mit bi^n. 
and on tho borders of Canada and Hew York. The hoi teat region 
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is that along the lower portion of the Colorado and Gila rivers m 
Arizona and the adjacent part of California 
Cold An excellent illustrative example of the suddenness and seventy 
waves, of the “cold waves” which occasionally pass over the country is 
afforded by the facts gathered by the Signal Service m regard to an 
occurrence of this kind m January 1886. 

The barometer was high from the Rocky Mountain region to the Pacific coast 
on the 2d, and from that date to the 5th a slow north easterly movement of this 
high area was obsened, after the 5th theiewas an appaient inciease of this 
high aiea fiom the region of the Saskatchewan lalley and Manitoba On the 
afternoon of the Gth the observers m Wjoming, Coloiado, Nebiaska, Kansas, and 
Missoun were warned of the appioach of a “cold wave,” accompanied by a 
“ noi thei and of a probable fall of tempei attire of 20° to 25° In the next tu entj - 
foui hours The centre of gieatest baronietnc piessnre remained north of 
Dakota fi om the 6th to the 12th, hut the cold wave had reached the Gulf coast 
and Flouda before that date, causing in many places a lower temperature than 
has been observed in many yeais, and in some a lower one than had evei befoic 
been known In Kansas man> persons weie fiozen to death, and the loss of 
stock was veiy great, at Dodge Cit\ the wind blew with a v elocity of 40 miles an 
hour, the thermometer averaging dunng the day 10° below' zeio In Mahaska 
county, Iowa, from the 7tli to the 11th twenty persons perished with the cold, 
and much stock was lost Similai reports came from otliei parts of Iowa In 
Memphis, Tennessee, the thermometei fell to 8° below zero In Nashville, fiom 
the 0th to the 10th, the cold was the severest on record In New Orleans the 
cold wave struck the city at 3 a h. on the Sth, and the thermometer stood at 
15° 2 on the morning of the 9th. At Indianola, Texas, the coldest weather 
experienced for scveial years occurred from the Sth to the 13th, on the 12th 
snow fell to the depth of 3 inches At Galveston the cold was the greatest ever 
known, the mercury falling to 11°, being a fall of 54° m less than eighteen horns 
A heavy snowstorm setm on the morning of the 12th, covering the ground to 
the depth of 6 Inches, and causing much loss and suffering At Mobile, Alabama, 
the minimum on the morning of the 9th was 11°, and at Montgomery, 5° 4 In 
Flouda the cold was very seveie , ponds weie frozen ovei, and much fruit fiozen 
on the trees At Atlanta, Georgia, the mercury fell to 2° 4 below zeio At 
Savannah it stood at 12°, the lowest ever recoided at that place At Chaileston, 

S C , it stood at 10° 5, ice 3 inches thick foimed on the ponds On the morning 
of the 11th, the curve uniting points of winch the temperature was zero lan 
from Dakota south nearly to Arkansas, thence across to the Atlantic, passing 
south of Knoxville, and up the coast to. Nova Scotia On the St Lawrence and 
bejond it to the north-west, the mercury stood at from 10° to 30° below zeio 
This cold wave was remarkable, not only fonts seventy, but because it extended 
so far to the south and caused so much damage Hie whole country east of the 
Rocky Mountains was brought under its influence Of the rapidity of its piogiess 
an idea can be formed from the statement that the fiist warning was issued from 
the Signal Office at 12h 2m , January 7th, for the extreme north-west, and that 
for New England just two days later This aiea of high baiometer moved east- 
ward, after the 12th, to the Atlantic coast, following the coast-line, passing over 
Nova Scotia, and disappearing to the eastw aid on the 16th 

It appears fiom Prof. Loomis’s working over of the records 
of the Signal Service that throughout the greater part of the 
United States there is occasionally observed a difference of as much 
as 40° between the maximum and minimum of the same day, and 
that there are a few places where such changes are remaikably 
fi equent. These places seem to he all west of the 95th meridian, 
and at or near the base of the Rocky Mountains Thus, in 1874 
there were thnty-eight stations at which a difference of 40° on the 
same day between the maximum and minimum temperatuie was 
observed. At Colorado Springs (5985 feet) this happened fifty-six 
times, at Denver (5185 feet) forty-five times, and at Cheyenne 
thirty-three times , at seventeen stations it happened only once 
At Denver, 15th January 1875, the thermometer fell 48° in one 
hour; and an observer “who is pronounced perfectly reliable ” 
reported a fall m temperature at that place of 36° in five minutes 
These changes of temperature felt at Denver were the concomitants 
of a considerable storm, which came from the north-west, and 
whose centre passed about 250 miles east of that place. 

Mot The occasional occurrence of * 1 hot waves " which sweep over large 

waves, areas of country, raising the temperature much above its normal 
height, is one of the most striking and most disagreeable features 
of the climate of the country, ana especially of its northern and 
north-eastern portions There is rarely a year m which one or 
more of these abnormal occurrences are not observed , and, although 
they do not usually last more than two or three days, they are 
sometimes prolonged for a month or more, in a succession of 
heated periods with little or no interval between them. Thus, for 
example, m July 1885 the thermometer at West Las Animas, 
Coloiado, rose on the 15th to 105° 2 ; at Albany, N Y , on the 
17th, to 96° 6 , at New London, Conn , on the 18th, to 92° ‘4, 
in New York city, on the 21st, to 95° 9 , m Baltimore, Md , on 
the 20th and 21st, to 98° 3 and 98° 7 , at Dubuque, Iowa, on the 
20th, outdoor work was suspended on account of the intense heat 
Again, a little later, m Dayton, Washington Territory, on the 28th 
of the same month, the temperature rose to 102°*6 , at Milwaukee, 
Wis , on the 28th, to 92° 8 , at Fort Sully, Dakota, on the 29th, 
to 104° 5 ; at Yankton, Dakota, on the 30th, to 100° '7 , at 
Dubuque, Iowa, on the 30th, to 97° 1; at Des Momes, Iowa, on 
the 30th, to 100° 1 All through the country many cases of sun- 
stroke occurred, eighteen fatal cases having been recorded in Balti- 
more dunng the -week ending with the 25th, 

Winds. The prevailing winds, asm other legions lying m the latitude 
of the return trades, are westerly The extreme southern part of 
the country is just on the border line where the influence of the 
causes by which the trade- winds are originated cease to he felt In 
the autumn, however, m the southern Atlantic States there is some 
approach to the conditions of the trade-wind region At that 
season the winds in Florida and along the northern edge of the 
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Gulf are decidedly north-easteily as far as 33° N lat Farther 
south the Floiida Keys and the northern Bahamas belong, to a 
ceitain extent, to the trade -wind region 
Along the whole extent of the Atlantic coast region westerly 
winds predominate dunng the entire year, but they are chiefly 
south westerly m summer and north-w e&terly m winter. In the 
following table (Y ) the direction of the summei and winter 
winds is given m percentages of the total amount, for the districts 
named — 
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In the region between the Mississippi and the Appalachians, south- 
ward as fai as the Cumberland range and north to Lakes Michigan 
and Huron, south-westerly and westerly winds prevail during both 
summer and winter Theie is an extensive region m the south- 
west of the United States, embracing an area equal to about one- 
third of the whole country, m which the winds of summer are 
chiefly southerly, varying between south-east and south-w r est, while 
in the winter they are mostly north and north-west This legion 
extends from the extreme south-east of California, through Arizona, 

New Mexico, southern Utah, Texas, Arkansas, eastern Colorado, 
eastern Wyoming, Kansas, and Nebraska, to Missouri. Farther 
north, m Wisconsin, Minnesota, and northern Michigan, south 
winds prevail m the summer, but in winter there is no such 
maiked predominance of northerly and noith- westerly winds as m 
the region to the south-west The influence of Lake Superior is 
clearly indicated m northern Wisconsin, where the pievailmg 
winds m summer are fiom the lake and in winter from the land 
On the Pacific coast the winds have a decidedly westerly character, 
hut m the winter this prepondeiance is much less marked than in 
summei. On the coast of Washington Territory south-east is the 
pievailmg direction, these winds being piobably the south-west 
winds of the Pacific coast deflected by the mountains which he 
close upon the ocean In the interior of Washington Territoiy 
south-west is the prevailing direction in both summer and winter 
On the California coast the winds are very strong and steady from 
the north-west in the summei, but more to the south-west in 
winter In summei the intensely heated plateau to the east draws 
the air from the Pacific, which blows with violence through every 
depression m the coast ranges towards the heated land-mass. 

Theie is no “wind-gap” m the Coast ranges fiom the Columbia 
river to Santa Baibara so deeply and widely cut as that of the 
Golden Gate at San Francisco At this point the cool winds from 
the sea find entrance to the Great Yalley of the Sacramento and 
San Joaquin, and the mass of air thus set in motion spreads itself 
out fan-like after passing through the Gate, so that the prevailing 
winds m those valleys are m summer always from the Bay of San 
Francisco towards the mountains The hottei the weather in the 
interior the more violent is the wind at San Francisco But this 
condition is limited to the daytime At night the rapid cooling 
of the higher plateau checks or stops altogether the indraught of 
air, and an almost entire calm prevails at San Fiancisco, while the 
cool air flows in a gentle bieeze down the slopes of the mountains, 
in a reverse direction from that which it had dunng the daytime. 

In the winter the westexly duection of the winds m this region is 
still greatly predominant, but the prevailing westerly current of air 
is not intensified m its motion as it is during the summer Over 
the plateau and mountain region included between the Sierra Nevada 
and the Rocky Mountains the surface wmds are irregular, being 
governed by the topography of the countiy ; but the upper currents 
aie, in general fiom the west In the southern part of this region, 
m the valley of the Gila and the lower Colorado, there is a large 
area which is intensely heated m summer, and towards which the 
winds blow from the lower region to the south, and especially from 
the Gulf of California Here the predominance of southerly winds 
m summer is very great, but the mountain langes to the west have 
so declined m height m this southern region that westerly winds 
are nearly or quite as common as noitherly ones Farther east and 
north-east, as has been seen, the prepondeiance of northerly winds 
m winter is very great 

In reference to precipitation the temtory of the United States Rainfall, 
may he divided into two nearly equal portions by the meridian of 
100°, the region to the east of that meridian being one of sufficient 
and pretty regularly distributed rainfall, while that to the west 
is irregularly and insufficiently supplied, with the exception, of a 
narrow belt on the Pacific coast, over a part of which the precipita- 
tion is irregular, but fairly sufficient, while another portion is very 
abundantly supplied with moisture. , 

Regions of less than 20 inches of precipitation must he essentially 
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pastoral, or, where the amount falls considerably lower, unin- 
habitable or even deserts For regions where the precipitation is 
between 2ft and 25 inches cultivation of the soil may be on the 
whole possible, but will be liable to St noils drawbacks, since tlie 
smaller the rainfall the greater the liability to a series of years 
when it will fall below the mean, with partial or total failure of 
the crops and consequent suffering Of course, in regions favour 
ably situated for artificial lingation much may be accomplished in 
the wa\ of making up for de fluent pieeipitation If m the light 
of these preliminary renniki w e consult Mr Schott’s rainfall charts 
of the United States we find that the whole of the Eastern division 
of the eornitn is well supplied with moisture The mohjetal of 26 
inches, whnh may be taken as approximately the dividing line 
between a sufficiently and an insufficiently watered area, crosses 
the northern boundary to the north-west of Lake Supeuor, runs 
south-westerly to the 9/th meiidian, which it stakes in about the 
latitude of St Paul (45'), and runs thence very neaily south, with 
a slight westerly inclination, so that w hen it reaches the northern 
bolder of Texas it has advanced westward as far as the 99th meiid- 
ian, near which it remains through four degrees of latitude, to the 
parallel of 31°, when it again advances about four degrees to the 
westwaid, and then runs south-easteily to the Gulf of Mexico, near 
the mouth of the Rio Grande As thus indicated, the isohyetal line 
of 26 inches leaves to the east, or m the moister region, a large 
part of Minnesota, the eastern edge of Nebraska, rather less than 
half of Kansas, most of the Indian Territory, and about half of 
Texas The line of 20 inches crosses the northern boundary of 
the country at about the 97th meiidian, and runs south with 
moderate undulations, gaming a little in westing, so that in the 
centre of Texas, on the 31st parallel, it is m about longitude 102° 
Thence its eouise is south-easterly to the Gulf, in a course nearly 
parallel to the isohj etal of 26 inches, and at a very short dis- 
tance from it The 'isohjet.il curve of 32 inches, or that maiking 
the western limit of abundant precipitation, is m general pretty 
nearly parallel to that of 26 inches, and not far distant from it, 
so that m general it may be said that we pass fiom a region where 
precipitation is abundant to one where it is decidedly insufficient 
m traversing a belt of country having an average width m longi- 
tude of about three degrees The only important exception is that 
towards the north the distance between the Isohyetal lines widens 
rapidly, that of 32 inches having an almost easteily course along 
the southern shore of Lake Superior and the northern of Huron. 
Moreovei, there is m tlie lines of 26 and 32 inches a matked loop 
running to the south-east, so that almost the whole of Minnesota 
is bi ought within the area over which the precipitation ranges 
between 20 and 32 inches, considerably the larger poition having 
over 26 inches The position of the curve of 32 inches is such that 
a small part of eastern Wisconsin, a portion of eastern Michigan, 
and a small irregularly shaped belt in Hew Yoik south of Lake 
Ontario lie in a region of less than that amount of rainfall 
The regions of largest precipitation are those bordering on the 
Gulf of Mexico ana the Atlantic Along the Gulf the rainfall 
between the meridians of 85° and 92° exceeds 56 inches m amount, 
and the curve of 56 inches extends northward so as to embrace 
a portion of Arkansas, Tennessee, Georgia, and South Carolina 
There is no part of the Atlantic coast, except the extreme end 
of Florida, where the precipitation is as laige as 56 inches. At 
various points tlie avtrage is above 50, asm eastern Hoith Carolina, 
the line of 44 inches running neaily parallel to the coast, and not 
far from it, as far south as lat 37°, when it bends westwaidly 
The greater part of tlie Eastern division of the United States thus 
enjoys a sufficient but not oveT-abundant amount of precipitation, 
namely, that coming within the limits of 32 and 44 inches Small 
areas m several of the States, however, have somewhat over 44 
inches of rainfall In the legion of sufficient and in places abundant 
rainfall thus designated there is, on the whole, no such thing as a 
cleally-defined lamy season Along the Atlantic sea-coast fiom 
Portland to Washington, through the Hudson river valley, Ver- 
mont, northern and western Hew Yoik, m the Ohio valley from 
western Pennsylvania to Missouri, south to Arkansas and down 
the Mississippi to its mouth, the rainfall is pretty uniformly dis- 
tributed throughout the year Thei e are, however, local peculiarities 
in the distribution Thus, m the Atlantic sea-coast region, as fai 
south as Washington, there are three neaily equal maxima, about 
the middle of May, August, and December. In the 1 egion adjacent 
to the Hudson uver valley through to western Hew Yoik two 
maxima are indicated, one early in July and one about the middle 
of October, while there is one principal minimum, early m February 
la the Ohio river valley, west to Missoun, there is one principal 
maximum and one principal minimum, the former early m June, 
the latter early m Febiuary In the lower Mississippi valley and 
in that of the Red River there is one pnncipal maximum and one 
principal minimum, the former early in December, the latter about 
the middle of October, there is also a secondaiy maximum m July, 
and a secondary minimum m June. In the Mississippi delta and 
along the Gulf coast eastwaid m Alabama and Mississippi there 
are two maxima, the pnncipal one about the end of July, the 
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secondary one early in Decembei, while there are a principal 
minimum early m October and a secondary one towards the end 
ofApul- Along the nppei Mississippi, m central Minnesota and 
part of Wisconsin, there is a decided tendency to a condition of 
summer precipitation and winter drought; there aie two maxima, 
a pnncipal one about the end of June and a secondaiy one about the 
middle of September, and a pnncipal minimum about tlie begin- 
ning of Febiuary. This is a similar condition of precipitation to 
that pi evading m the Hudson liver valley and westward, except 
that m the upper Mississippi region the lange is much larger 
Again, on the Atlantic coast from Virginia south to Florida there 
is also a strongly-marked prevalence oi summer rams, there being 
one maximum of veiy large range late m July oi early m August, 
with two small adjacent minima about the middle of April and 
late in Oetober. There aie also subordmate maxima m March and 
December 

On the Pacific coast the increase m the amount of precipitation 
as we go northvv ard is a very marked feature of the climate Thus- 
at San Diego the mean of the series from 1850 to 1874 is given at 
9 31 inches, that of San Francisco, for nearly the same yeais, at 
21 49, that of Astoria at 77 61 Along the coast of California, as 
well as m the interior of that State m the valley and on the western 
slope of the Sierra Hevada, there is an almost entire absence of ram 
during the summer months, and a strongly marked maximum in 
December Farther noith, with the great increase m the total 
annual amount of precipitation already noted, there is also an 
increase in the rainfall of the summer, which amounts xn the 
extreme north-western coiner of Washington Territory to 10 or 
12 inches during the three summer months A large portion of 
the precipitation ill the higher region of the Sierra Hevada is in 
tlie foim of snow, of which the amount m different years appears 
to be very vauable Indeed the same thing may be said of pre- 
cipitation m general on the coast of California. The largest 
amount of rainfall at San Fiancisco during the years 1851 to 1874 
is given by Mr Schott as 36 02 inches, the smallest 11 73 All 
through the Cordilleras, from the summit of the Sierra Hevada east 
to the Rocky Mountains, the statistics of the precipitation are 
meagre, and have been veiy irregularly taken The amount m 
general is quite small No doubt the precipitation on the higher 
portions of the Cordilleran mountain ranges is considerably higher 
than it is m the valleys, as is indicated by the lecords kept by the 
Signal Service at the station on the summit of Pike’s Peak (14,134 
feet), the aveiage for 1874-80 being 31 65 inches In the Cor- 
dilletan legion generallj’- the fact that the precipitation is larger 
on the mountain ranges than it is m the valleys, and that it 
is chiefly m the foim of snow, is a matter of great importance 
When the ranges aie lofty and wide enough to collect and store 
away a laige supply of snow, this by ns melting furnishes water 
enough to urigate the slopes and valleys, so that they can be 
cultivated, when, on the othei hand, the ndges aie low, they, as 
well as the vallej r s at then bases, are absolutely sterile 

Those abnormal distuibances of the atmosphere which are accom- Storms* 
panied by ram and wind may be classed under tw T o heads, — oidmary 
storms, and those of destructive violence, or tornadoes The formei 
extend over wide areas, and are ordinarily attended by no evil 
results , the latter aie limited to comparatively narrow belts, and 
are often very destructive The ordinary storms of the United 
States begin with the formation of areas of low barometer, which are 
fiist heard of m the fai west or south-west, and move towards the 
east or north-east with a velocity averaging for the entire year, as 
shown by Loomis’s investigation of the Signal Seivice Records for 
the years 1872-84, 28 4 miles per hour, the velocity being greatest 
m February and least m August, the foimer velocity 50 per cent 
greater than the latter, and the velocity varying also very greatly 
for the same month m different years, the average velocity for the- 
entue year being about two-thuds greater than it is m Euiope. 

The direction m which these stoim centres advance m the remote 
western stations — as, foi instance, Bismarck, long 100° 38' , Fort 
Sully, long 100° 36', Breckeni idge, long 96° 17' — is towards a point 
eonsideiably south of east, but at the more eastern stations it is a 
little north of east. In geneial, probably about half the stoims of 
the country advance from the extreme noith-west m gieat curved 
lines beginning with a south easterly direction, and passing out of 
the country m a direction a little north of east, oi, m general, 
following a tiack neaily parallel m position to the Great Lakes and 
the St Lawrence The remamdei of the stoims of the Atlantic coast 
region begin m the south-west and travel noith-east, or begin m 
the south and follow the coast-line pietty closely In general the 
area of rainfall attendant on the advance of tlie centre of low 
barometer is m advance of the pi ogress of that centie nearly m the 
direction of its average progi ess The cliametei of the ram area is 
variable, often much over 1000 miles In the case of the great lam 
storms happening between the years 1873 and 1877, as investigated 
by Loomis, tbeie were found to he, m many cases, quite a laige 
number of independent ram centres prevailing simultaneously 
within the general rain area. In one case there were as many as 
eight of these, and there were only nine cases m winch there was 
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not more than one area in -which the rainfall exceeded half an 
inch The average distance of the principal rain centres from the 
centre of low pressure was about 400 miles. 

Tor- The occurrence of tornadoes m the United States is a matter of 

nadoes importance on account of tlieir frequency and their destructiveness, 
and much has been published m regard to them A large amount 
of information will be found in a publication of the Signal Seivice, 
prepared by Mr J P Fmley, and issued m 1882 These stoims 
are not limited to any one month or season , but they are most 
frequent in summer, especially m the months of June, Apul, July, 
and May, aud least so m the months of December and January 
Of 600 tabulated by Mr Finley, occurring from 1794 to 1881, 112 
were m June, 97 m April, 90 m July, 81 m May, and only 9 in 
Decembei and 7 in January. They are most frequent in the after- 
noon, between noon and six o’clock , the hour m which the greatest 
number occurred was that fiom 5 to 6 p m The course of moie 
than half of the 600 (310) was from south-west to north-east, and 
only 38 moved in the opposite direction Only 46 had a course 
directed fiom the eastern side of the meudian towards the western 
The width of the path of destruction varied from 40 to 10,000 feet, 
the average being 1085 feet The velocity of progression of the 
storm-cloud, m 130 cases m which this item is given, varied fiom 
12 to 60 miles per hour, the average being 30 miles The time 
consumed by the tornado m passing any given point varied from 
10 seconds to 30 minutes, the average of 50 occuirences being 6 52 
minutes The velocity of the wind within the cloud vortex was 
variously estimated at from 70 to 800 miles an hour. The whirling 
motion of the cloud was invariably from right to left Of 600 
tornadoes investigated, 134 were reported as being “unusually de- 
structive ” Of these 64 occurred within the States of Kansas, 
Illinois, Iowa, and Missouri, and this legion, lying adjacent to the 
Mississippi liver, seems to he that m which the conditions are most 
favourable to the development of these phenomena There are also 
two areas— one m Geoigia and one in New York — where tornadoes 
are more frequent than they are elsewhere in the eastern States. 
Of the destructiveness of these tornadoes some idea may be formed 
from the statement that m many of them buildings and eveiythmg 
else projecting from the surface are levelled to the giound, frag- 
ments of the materials thus uptorn being carried often to great 
distances In the tornado of Apnl 18, 1880, the effects of which 
were felt along a path more than a hundred miles in length through 
Illinois and Missouri, m one town ovei which it passed, 65 persons 
were killed, over 200 wounded, and moie than 200 buildings were 
demolished. The loss of propeity in two counties of Missouri was 
over a million dollars 

The series of destructive storms which took place on the 19th 
of February 1884 is probably the most remarkable occuirence of 
this kind which has taken place in the United States since the 
country was settled by the whites The loss of propeity was not 
less than $3,000,000 to $4,000,000, while 800 persons lost then 
lives, and about 2500 were wounded Fiom 10,000 to 15,000 
weie rendered homeless, as many as 10,000 buildings having been 
destioyed Great quantities of live stock also perished. A central 
area of harometnc depiession moved between 7 am of the 
18th and 7 am of the 19th from Fort Keogh to the vicinity of 
Ghicago , at the same hour on the 20th it was about 150 miles 
north-west of Montreal On the 19th, at 7 A M , another extremely 
elongated area of barometric depression had been formed, extend- 
ing almost north and south acioss the whole United States, and 
having its centre near Davenport, Iowa Towards this centre the 
winds blew from north and south, the isotherms indicating very 
great contiasts of tempeiatnre between the areas of northeily and 
southerly winds, this condition of things being an invariable 
precursor of tornado development The two centres of barometric 
disturbance were, as is commonly the case m occurrences of this 
kind, widely separated At 3 p m of the 19th the centre of the 
north and south trending barometric depression was near Indian- 
apolis, the contrasts of temperature remaining extreme, and 
violent winds developing themselves at various points south of 
Indianapolis, especially along the Ohio nver from Cano to 
Louisville, m the vicinity of Nashville, and in northern Alabama 
At 11 p M of the same day the barometric trough had diminished 
somewhat m intensity, and the entire area of disturbance was 
passing rapidly off to the north-eastward. Between 3 pm and 
sundown the area devastated was chiefly m eastern Alabama and 
northern Georgia Befoie 11 pm the destiuetive storms in 
North and South Carolina had reached their maximum violence, 
those m southern Vngima weie most destructive about midnight 
The Signal Service charts for the day indicate about thirty distinct 
areas of violent tornadoes, most of them between the eastern border 
of Alabama and the southern boundary of Virginia 

Vegetation. 

No portion of the United States attains so high a latitude that 
the forest growth should be necessarily dwarfed by the cold, or dis- 
appear altogether The northern boundary is, however, practic- 
ally nearly the limit beyond which valuable timber cannot be 
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expected. The portions of the United States where altitude is 
fatal to the glow th of forest vegetation are insignificant as com- 
pared with the aiea of the whole country The Appalachian 
ranges — which originally were densely forested fiom extreme north- 
east to extreme south-w r est, and which still continue to be so over 
a considerable portion of their extent — only rise at a \eiy few 
points high enough to cause the forests to disappear This is the 
case particularly with Mount Washington and the higher adjacent 
peaks, and with the summits of the most elevated part of the 
system m North Carolina The Adirondacks are densely wooded, 
even almost to the highest summits In the most elevated 
mountain-chains making up the Coidilleran system, want of 
moisture appears to co-operate with elevation in thinning out the 
forests on their flanks and causing them to disappeai entirely on 
the highest ranges The timber line on the most elevated peaks 
of Colorado ieach.es from 11,000 to about 11,500 feet, — the summits 
themselves rising from 2000 to 3000 feet higher The Sierra 
Nevada is bare ot forests m its highest portions The high region 
about Mount Whitney is, where not snow-coveied, nothing hut an 
entirely hare mass of granite domes and needles. In the central 
part of the Sieria, in the vicinity of the Yosemite valley, foiest 
vegetation is extremely scanty above 9000 feet, and the npper 3000 
feet of the highest peaks is entirely bare of trees If large areas 
of the United States are destitute of trees, and other regions but 
very poorly supplied, the chief cause of this is want of sufficient 
moistuie 

In briefly indicating the natme and distribution of the forests of Appala- 
the United States, we may begin with the Appalachian region, ehian 
which here must be taken as embiacmg also the country to the forests, 
west and south-west, including the valleys of the Mississippi and 
Missouu, as far west as the western boundaiy of the State of 
Missouri, or about the 95th meridian, to the east of which lies, 
coincident with the legion of generally abundant and every- 
where sufficient rainfall, that portion of the United States which is 
almost every wheie densely forested, and the only portion which is 
so, with the exception of a comparatively narrow strip on the 
Pacific coast Included within this densely-forested region of the 
Appalachian system and Mississippi valley there is quite a large 
aiea destitute of continuous forests, — the so-called “ prairie region ” 

(see below) The portion of the United States first settled by 
Europeans was, almost without exception, a densely-forested region, 
over which the aboriginal inhabitants roamed, without having 
interfered to any perceptible extent with the natural forest growth 
of the countiy Then numbeis were small, and their habitations 
were, almost without exception, either on or near the shores of the 
ocean and its bays and indentations, or along the livei bottoms, m 
such places as were naturally grassed ana not forested. This 
densely-forested region extends throughout the whole length of the 
Atlantic coast from Maine to Florida, west through the region of 
the Gieat Lakes to beyond Lake Superior, and to the south-west 
through Louisiana and foi some distance into Texas It differs 
from the densely-forested region of the Pacific m that it is essenti- 
ally a region of deciduous or hardwood forests, w'hile the latter is 
essentially one of comfeious tiees , it differs from the forested 
region of the Rocky Mountains in that the latter is not only 
essentially a region of coniferous trees, hut one where the forests 
do not by any means occupy all the area, neither do they approach 
m density or economic importance those of the eastern division 
of the country. Again, the forests of the east embrace a great 
variety of species, which, as a rule, aie very much intermingled, 
and do not, unless quite exceptionally, occupy areas chiefly devoted 
to one species ; while, on the other hand, the foiests of the west — 
including both Rocky Mountain and Pacific coast divisions — 
exhibit a small number of species, considering tbe vast area em- 
braced in the region, and these species are, in quite a number of 
instances, extraordmanly limited in their range, although there 
are cases m which one or two species have almost exclusive posses- 
sion of very extensive regions The eastern forested region, while 
contmuous from north-east to south, south-west, and west, is of 
course marked by changes in the species corresponding with the 
changes in temperature between the extreme north-east and the 
extreme south. These changes, however, are almost without 
exception gradually made, and we pass almost imperceptibly from 
a northern to a southern forest This condition is, in a measure, 
the consequence of the breadth and high elevation of the Appa- 
lachian system m its southern extension, along which elevated, belt 
the northern aspect of the arboreal vegetation is prolonged mto a 
region almost semi-tropical 

The following haidwood trees may he mentioned as being the 
most prominent and important m the forests of the eastern division 
of the country The sugai-maple (Acer saccharinum), called also 
the hard and rock maple, ranges as far south as northern Alabama, 
but is of the most economical importance in New England and the 
region of the Great Lakes. On the southern shore of Lake Superior, 
m the higher portions of the country, on and near the divide 
between the waters flowing into the lake and those which descend 
to the Mississippi, the forest, over large areas, is almost exclusively 
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made up of this species, the 4t bird’s-eye ” variety— -formerly much 
prized for cabinet work — being there abundant The other species 
of maple of less importance are the soft maple (A dasycaijnnti ), 
bavin" a vnde range, and attaining its greatest development m the 
valley° of the lower Ohio, and the red maple (A. rubrum), also 
ranging from New Brunswick westward to the Lake of the VV oods 
and south to Texas, and being largest and most abundant an the 
central portion of the Mis-i-sippi valley. The oaks range over the 
entire eastern forested legion from Maine to Florida, ami nest 
nearly as far as arboreal vegetation extends. The number ot 
species is large The white oak (Q alba) ranges over nearly the 
whole forest region of the east, reaching its greatest development 
along the western portion of the Appalachian belt, and m the valley 
of the Ohio and its tributaries The burr oak \Q vicicrocarpa) has 
almost as wide a range as the white oak, extending farther west 
and north-west than any oak of the Atlantic forests ; it forms, with 
the scarlet oak (Q cocanea), the principal growth of the oak- 
openings ” xxx the prairie Tegion The red oak (Q Tuhrtz } has also 
a wide range , it extends farther to the north, than any other species. 
The jack oak or black jack ( Q nigra) is a small tree of little 
aalue except for fuel, but widely disseminated in the west and 
south-west of the eastern forest region, and forming with the post 
oak (Q. obtusiloba) the growth of the so-called “ cross timbers’ of 
Texas. The live oak (Q wrens) is an evergreen tree of considerable 
value, chiefly developed along the Gulf coast and through western 
Texas into the mountains of northern Mexico The chestnut oak 
(0 Primes) ranges through the Appalachian region, from Lake 
Champlain to northern Alabama, and west to central Kentucky 
and Tennessee. Its bark is used m preference to that of the other 
North American oaks m tanning The asli is represented by several 
species. The white ash (Fmxmus americana) is of special value, 
and its range is very extensive, namely, east and west from Nova 
Beotia to Minnesota, and south-west to the extreme border of Texas 
This species has its greatest development m the bottom lands of 
the lower Ohio vallev Towards the west and south-west it 
diminishes m size and importance, and is replaced to a considerable 
extent by the green ash (A viridis } The range of the red ash (Jr 
jrube&cms) is nearly as large as that of the white ash, except that it 
does not extend quite so far to the south-west Its wood is less 
valuable. The chestnut (Oastanea vesca, var. americana) is an im- 
portant tree, with a wide range The American chestnut is smaller 
and sweeter than the European. The species ranges from southern 
Maine west to Indiana, and south along the Appalachians to 
northern Alabama, attaining its greatest development along the 
flanks of the mountains m North Carolina The birch is repre- 
sented in the eastern forest region by several species The white, 
etnoe, or paper bircli (Betida papyracca) reaches a higher latitude 
than any other tree of the American deciduous forest. It ranges 
south to the mountainous region of northern Pennsylvania, and 
west to British Columbia The yellow or grey birch (B lutca) is 
one of the largest and most valuable trees of the New England 
forest, ranging south along the highei portion of the Appalachians 
to North Carolina, and west to southern Minnesota. There are in 
the region several species belonging to the two genera of the Jug- 
landacem, Juglans and Cctrya, which have a wide range, and are of 
importance both for their wood and for their fruit, and which also 
are among the most attractive ornaments of the forest Prominent 
amon" these are the hickory (Garya alba), the butternut (Juglans 
cinerrta), the black walnut (J. nigra), and the pecan ( G ohvas- 
fornw) The pecan does not occur to the north-west of Indiana, 
has its greatest development m the rich bottom lands of Arkansas, 
and is the largest and most important tree of western Texas The 
butternut occurs in New England, but is by no means an abundant 
tree m that region , farther west, especially in the valley of the 
Ohio, it attains its maximum development The black walnut is 
hardly known m New England, unless on its extreme western 
border , but south-westward along the Appalachians and west to 
the Mississippi it is a tree of great value and importance It 
attains its maximum development on the western slope of the 
southern portion of the Appalachian range and thence to Arkansas 
Hardly any other wood is ever used for gunstocks The Amencan 
elm (U amencano) has a wide range, extending from southern 
Newfoundland to Texas and west to central Nebraska This species 
is especially the tree of the river bottoms, and specimens occur- 
ring isolated in natural meadows often attain gieat size The jock 
or white elm ( U rac&mosa) is a tree hardly oecnmng in New 
England, hut largely developed in the region of the Gieat Lakes, 
west to north-eastern Iowa, and south to central Kentucky Its 
wood is considerably denser than that of Z7 americana The beech 
( Fagus ferncginca) occurs through nearly the whole of the eastern 
forest legion, langmg from Nova Scotia south and south-west to 
Florida and Texas, and west to Missouri The lmden, lime, bass- 
wood, or white-wood ( Tiha americana) is a tree of wide lange, 
occumng more and moie abundantly as we go west fiom New 
England through the legion south of the Great Lakes into the 
Ohio valley, and found south along the Appalachians to Georgia 
It has its maximum development towards the west and south-west 
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m the rich bottom-lands Tbe tulip tree ( Linodcndron tulipifcrci), 
called also yellow poplar and wlute-v ood, is one of the laigest and 
most beautiful trees of the eastern forest legion It is lare m New 
England, but has its maximum development fiom New Jersey- 
south along the slopes of tlie Appalachians to Tennessee and N orth. 
Carolina, and west m the Ohio \ alley The genus Magnolia is 
represented bv seteial species, tuo of which are of importance, 
especially for the gieat beauty of the tree and its flowers These 
— 31 qlauca and M giandijloia — like tbe other species of the 
magnolia, are pretty closely limited to the Atlantic coast and Gulf 
region, and tbe lower portion of the Mississippi valley M glaucci, 
which has a variety of names, among which those of sweet bay and 
white laurel are most common, is found over a small area on Gape 
Ann in Massachusetts, and in no other place in New England, — 
its lange being from New Jersev southward, chiefly along the coast 
to Flonda, and west to Arkansas and Texas M grandiflara, 
called the big laurel or the bull bay, an evergreen, and one of the 
finest trees of the region, is pretty closely limited to the southern 
and south-western coast, ranging fiom North Caiolma south to 
Tampa Bay, westward to south-western Arkansas, and along the 
Texas coast to the valley of the Brazos There axe two trees 
known familiarly as the locust which are of considerable im- 
portance O ne is the Robima Pseudacama , commonly called either 

simply the locust or the yellow locust , the other is Glcclitschici 
tnacantkos, to which the popular names honey locust, acacia, sweet 
locust, and black locust are given The former occurs naturally 
in the Appalachians from Pennsylvania to Georgia, leaching its 
maximum development on the western slopes of the mountains ol 

West Virmnia, but has been introduced and cultivated ovei the 
whole remon east of the Rocky Mountains, wherever tiees can be 
made to ‘grow This tree, however, over an extensive portion of 
the region where it was formeily cultivated has been exterminated 
by the attacks of the ci locust boicr 33 {Qi/Ugtic pictco) f lhe other 
locust, the three-tkorned acacia, ranges from Pennsylvania, along 
the western flanks of the Appalachians, south as far as Florida, 
south-west through northern Alabama and Mississippi to Texas, 
and west from Pennsylvania through southern Michigan to eastern 
Kansas It 3 S the characteristic tree of the “barrens” of middle 
Kentucky and Tennessee, and attains its maximum development 
in the lower Ohio bottom-lands. It is widely cultivated thiough- 
out the region east of the Appalachians for shade and ornament, 
and for hedges There are certain trees and shrubs in tlie eastern 
! forest region of little or no economical importance, but which, espe- 
cially •when mfloivei, aie highly ornamental Of these only a lew 
can be mentioned tbe mountain ash (Pyrits amci iccma), langmg 
over neaily the whole region, and much cultivated as an ornamental 
tiee on account of the beauty of its flint, of daik reddish or scarlet 
| colour, and remaining long upon the blanches , the sumach (Rhus 
glabra), a handsome shrub, from 4 to 10 feet m height and very 
striking both for foliage and fruit, and a very characteristic feature 
[ of the New England landscape, as seen along the bordeis of the 
forests and by the sides of country loads , the mountain laurel 
(Kalmia laiifolza), coveung extensive areas of lialf-eleaied foiests 
m the hilly regions and very conspicuous at the flowering season, 
June and July, one of the most beautiful of all the character- 
istic native American shiubs , the dog -wood or cornel (Gornus 
altemifoha), a beautiful shrub, rising occasionally to sufficient 
height to be called a tree, ranging from the St Lawrence to 
Alabama, and in certain regions, especially m parts of New Jersey 
and Pennsylvania, very conspicuous at the time of its flowering, 
the landscape from a distance looking as if it had been snowed 
upon The red-bud ( Gercis canadensis), a small tree, is a con- 
spicuous feature of the forest m the extreme south-west, especially 
m southern Arkansas, the Indian Territory, and eastern Texas 
Although the forest vegetation of the eastern region is essentially 
deciduous m character, coniferous trees are widely spread over the 
whole country from Maine to the southern bordei of Georgia The 
genus Pmus is by far the most -widely distributed and most inter- 
esting of the conifers First in value is the white pine (P Sh oh us), 

a northern tree, having its maximum development in the legion 
of the Great Lakes, langmg from Maine west to Lake Superior, 
and south-west along the Appalachians to Geoigia, and attaining a 
height greater than that of any othei species m the eastern forest 
legion, namely, somewhat less than half that of the tallest tiees 
in the Pacific coast belt The most impoitant pmenes of the 
eastern States aie in Marne, where this species occuis scatteied 
through the deciduous forests, and where the most easily accessible 
tiees of large size have alieady been pietty well thinned out, 
Michigan and Wisconsin are the chief pme-produeing States of the 
western and north- western legion. Saginaw Bay, on Lake Huron, 
may perhaps be designated as the headq waiters of the north- 
western pme lurnbei industry The somewhat less valuable south- 
ern pme (P palustns), called also hard, yellow, long-leaved, and 
Georgia pme, is, m conti ast with the white pme, decidedly a south- 
ern species, langmg fiom southern Yngima south to Florida, and 
south-west thiough tlie Gulf States to the valley of the Red River 
in Louisiana and that of the Trinity m Texas. It occurs over ex- 
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tensive areas almost entirely unmmgled with other species, occupy- 
ing the so-called “ pine barren 51 zone of the southern Atlantic States, 
of especial importance in North, and South Carolina and Georgia 
The wood of this tiee is heavy, hard, and tough It furnishes 
almost all the tar, pitch, rosm, and spirits of turpentine used m 
the United States Another important pme, P mitis, the yellow, 
short-leaved, or bull pme, ranges from Staten Island south to 
western Florida, thiough the Gulf States and Tennessee to east- 
ern Texas, and west of the Mississippi into Kansas and Missouri, 
reaching its greatest development m western Louisiana, southern 
Arkansas, and eastern Texas It is an important tree in the south- 
west, and west of the Mississippi, and among the yellow pines only 
inferior m value to P palustris. Another important conifer, next 
to Pinus palustris the most characteristic tiee of the south-eastern 
coast timber belt, is the cypress {Tax-odium distwhum), which ranges 
from Delaware south along the coast to Florida, and south-west to 
Texas, forming extensive forests in the southern Atlantic and Gulf 
States, and also extending np the Mississippi to southern Illinois 
and Indiana The cypress is a marked feature in the swamp country 
which extends along the coast fiom "Virginia through North and 
South Carolina, of which the Great Dismal Swamp, ou the borders 
of Virginia and North Caiohna, may he taken as the type These 
swamps are locally known through the region where they occur as 
“dismals ” or “ po cosms ” The largest continuous area of su amp 
in North Carolina lies between Albemarle and Pamlico Sounds, 
covering an area of neaily 3000 square miles The pievalent 
growth of the best swamp lands is the black gum (Nyssa sylvatwa), 
tulip tree or poplar, cypress, ash, and maple, the propoition of 
cypress increasing as the soil becomes more peaty These so-called 
swamps — in large part at least — differ essentially from what is 
usually called a swamp, being considerably elevated above the 
adjacent streams , they are, in fact, immense accumulations of 
decaying vegetation, often peaty m character with more or less 
fine sand intermingled, and with a very considerable variety of 
forest vegetation Portions of these swampy areas have been 
successfully drained and brought under cultivation , other portions 
have resisted all attempts of the kind, although there has been a 
large amount of money expended in endeavouring to reclaim them 
Besides the pines, there are to be mentioned heie the spruces, firs, 
larches, and cedars, which together form a marked zone of vegetation 
decidedly northern in character, extending thiough the northern 
part of New England, through Canada to the Upper Lakes, and far 
to the noith and north-west, where it unites with the forest belt of 
the Rocky Mountains, in almost the extreme northerly extension 
of this range within the United States. The northern forms of 
coniferous frees also occur m the highest portion of the Appalachians 
as far south as North Carolina, and are found along the most ele- 
vated ridges of the Rocky Mountain range, from the extreme north 
through to Arizona and New Mexico, and along the culminating 
portion of the Sierra Nevada nearly to the southern border of 
California One of the most characteristic of these northern trees 
is the balsam fir ( Abies lalsamea), which langes from Labrador 
north-west to the base of the Rocky Mountains, occurring in central 
Michigan, along the north shore of Lake Superior, and in the more 
elevated and damper portions of the Appalachians south to Virginia 
This is the tree which produces the “Canada balsam,” Theie are 
two species of spruce which have about the same range as the 
species last mentioned, the black spruce ( Picca nigra) and the white 
spruce (P. alba) The hemlock ( Abies canadensis) is another very 
characteristic tree of the northern forests, where perhaps more than 
any other tree it sometimes occurs in “groves ” or over areas of 
consideiable size to the almost entire exclusion of other species 
It is met with along the higher Appalachian ranges, south as fai as 
Alabama ; and, although it is much more abundant at the north 
than at the south, the largest specimens of it are said to be found in 
the high mountains of North Carolina The hark cff this tree is the 
principal material used m the northern States in tanning The 
larch {Larva amemcana), much more commonly called the tamarack 
or hackmatack, is another very cliaractenstic northern species, 
although, like most of the others, ranging to a considerable distance 
south along the higher regions of the Appalachians Swampy 
areas, over which water stands during a considerable part of the 
summer, are often covered with a sparse growth of this species, to 
the almost entile exclusion of other trees These swamps, which are 
especially common in portions of the upper peninsula of Michigan, 
are usually known as tamarack swamps Tfce white cedar or 
aibor vitae ( Thuja occidentalis) is a very common species m the 
north, and is much cultivated as a hedge and ornamental tree 
Large swampy areas m the north, especially in the region south 
of Lake Superior, are covered with a gnarled and tangled growth 
of this species, and are called by the English-speaking population 
‘ ‘ cedar swamps,” and by the French voyageurs “ savanes ” In the 
farthest noith- western regions of the United States, as, for instance, 
on Isle Royale and the adjacent shore and islands of Lake Superior, 
the dwarfed and tangled giowth of the chaiacteristic northern 
eomfeis makes travelling difficult and vexatious It is sometimes, 
for long sti etches, almost impossible to get over the ground except 
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by crawling on hands and knees The white cedar ( Ohamseeypans 
sphaeroidea, more commonly known as Cupressus ihycndes) is a tree 
pretty closely limited to the Atlantic and Gulf coast region, having 
its maximum development m the southern Atlantic States. It is 
one of the characteristic trees of the southern swampy belt 

Passing to the consideration of the western or Cordilleian side, Forest 
we begin with the narrow, but m pait densely forested, belt of the belt of 
Pacific coast. In this connexion notice will he taken of the dis- the Paci- 
tiibution of the forests of the Rocky Mountains , for, although the fic coast, 
two regions are separated over several degrees of latitude by the 
intervening region of the Great Basin, where forests are extremely 
scantily distributed, there are many points of resemblance between 
them, especially in their northern extension. In the size and 
density of growth of some of the species, and m the grandeur of the 
forest scenery generally, portions of the Pacific coast belt surpass 
anything else that the country has to offer This region of dense 
forest growth begins on the western slope of the Sierra Nevada, at 
the southern extremity of the range, continuing north along that 
slope into Oregon and "Washington Territory, where, m the region 
adjacent to Puget Sound, the forests aie most remarkable for their 
density, as well as for the size and elevation of the individual trees 
The most widely distributed aud most valuable of the trees of this 
belt is the Douglas fir (Pseudotsuga JDouglasu ), which ranges from 
British Columbia south, thiough the Coast mountains, and along 
the western slope of the Sierra Nevada to Arizona, and south-east 
along the Rocky Mountains through Montaua, Wyoming, and 
Colorado, but not through the Great Basin It often foims exten- 
sive forests, especially m the noithern region, where it attains its 
maximum development Its wood is extensively used on the 
Pacific coast, the headquarters from which it is supplied being the 
region adjacent to Puget Sound, wheie it glows to twice or three 
times the height it has in the Rocky Mountains The yellow pine 
( Pinus ponderosa ) ranges from British Columbia south along the 
Cascades and Sieira Nevada to Mexico, and occurs, irregularly 
distributed, along the Rocky Mountains from Montana, where it 
is quite abundant, to Arizona For size and height this species, 
as well as the Douglas fir, is lemarkable Its wood is variable m 
character, but is largely used where a better quality cannot be 
obtained. The sugar pme (P Lambertiana ) occurs in abundance 
on the western flames of the Cascades and the Sierra Nevada, and 
is especially well developed in the central portion of the latter. 

It is one or the most conspicuous of the species which make up 
the grand forests of that part of the Sierra which lies at an altitude 
of from 2000 to 7000 feet above the sea The diggei pme (P. 
Sabiniana ) is the characteristic tree of the foot-hills of the Sierra 
Nevada It is remarkable for the large size of its cones, the seeds 
of which were formerly an important article of food for the abori- 
gines A characteristic tree of the Californian Coast ranges, 
similar in many respects to P Sdbmiana, and also having large 
and beautiful cones, with very long, sharp, recurved points, is R 
Coutteri The wood of these two species is of little value except 
for fuel Other Coast range pines of interest are — the Monterey 
pine (P. insignis), a tree peculiar to the sea coast, from Pescadero 
south to San Simeon Bay, and the Obispo pme (P muncata), 
hunted to the Coast ranges, from Mendocino south to San Luis 
Obispo The pines of the high mountain region are — P monticola , 
occurring in the Siena Nevada at an altitude of from 7000 to 
10,000 feet, and common in the northern part of the Rocky 
Mountains, as well as in the Cascade range, and in portions of the 
mountainous region of Idaho, where it is an important and 
valuable tiee, and is sometimes called the white pme , P Jlexilis, 
a tree occurring m limited numbers m the highest parts of the 
southern High Sierra of California, and heie and there south along 
the higher portions of the Rocky Mountain ranges and also m the 
Great Basin, from Montana south to Arizona , P albicauhs, by 
some considered a variety of P jlexilis, by others a distinct species, 
and having a similar range with that species ; P Balfoumma , 
and P. anstata, a variety of P Balfoumana , found about Mount 
Shasta, at from 5000 to 8000 feet in altitude, and around the base 
of Mount Whitney, also occurring in the very highest portions of 
the Rocky Mountains, and in parts of the Great Basin south to 
Arizona , P Jeffreys by some considered a variety of P ponderosa, 
reaching its maximum development in the Sierra Nevada, and 
occurring throughout the whole length of that range at high 
elevations ; P contorta and P. Murrayana (the latter often con- 
founded with the former, and by most botanists considered as a 
variety of it), a common species on the High Sierra at from 8000 
to 9000 feet m altitude, extending into Oiegon and through the 
Rocky Mountains south to northern Arizona. Two trees, limited 
in their occurrence to California, and of great interest on account 
of their size and beauty, belong to the genus Sequoia , — the red- 
wood (S. sempermrens ) and the big tree (S' gigantea) The red- 
wood occurs quite close to the coast, m a narrow almost uninter- 
rupted belt, from a point m the Santa Lucia range about fifty 
miles south of Monterey to very near the north line of the State. 

North of Russian river this tree forms an almost unbroken forest, 
extremely grand m character, individual trees rising to nearly 300 

rmi. — io2 
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feet m bright. T’C big tree occurs on the western slope of the 
Sierra m somewhat isolated gro'vts or patches alu a\ s intermingled 
•with other trees, and not forming fort. its by it-elf as the redwood 
does Its range is from 38’ to a little beyond 35° S’ lat , there 
being nine groves, the largest of which is about thirty miles north- 
north-ea«t of Vi-alia, on the tributaries of King’s and Kawcah 
rivers- The "roves in Mariposa and Calaveras comities are those 
most visited by munch, and m the latter is the tallest of these 
trees, and the* tall* it tree on the American continent, so far as 
inown (325 feet). Another conifer of much interest from its 
beauty and its very limited range la the Monterey express (Cup- 
rums mar riKirpa }, a species occurring only on Ci press Point, 
near Monterey The Fort Orford cedar (Okarmectjparis Laxt- 
sonvxna\, a stnctly Pacific Coast speeics, ranging from Coos Bay 
m Oregon into nonhem California, is a large and valuable tree, 
with an odon for ou3, highly resinous wood The white cedar of the 
Pat ific coast i Liboc?drw derurrens, called by some botanists Tkvjn 
giganka) is also a Pacific Coast species, ranging from the San ham 
mer m Oregon south through the Coast ranges as far as Mount 
San Bernardino The Thvja giganka proper, or red or canoe 
cedar, is another Pacific Coast range tree ; but, unlike the two 
species last mention* d, it extends its range into the northern 
Kooky Mountain region It is a large tree, which has its maxi- 
mum development in the Coast ranges of Washington. Territory 
and Oregon 

The deciduous trees of the Sierra Nevada and the Caseade range, 
as well as of the Pacific Coast ranges from California north to the 
boundary line, are of comparatively little importance There are 
sevuial species of oak, but of little value, — among them being the 
Coast live oak ( Q agi if ulot), the largest and moat generally dis- 
tributed oak in the south-western part of California, the black 
oak (Q Kellojgu), ranging along the coast mountains of Oregon, 
and the moat characteristic haidwood tree of the western slope of 
the Sierra; and the chestnut oak (Q denstflora), occurring in the 
Coast ranges from Oregon to central California. An evergreen 
tree, very characteristic of the coast ranges of Oregon and Cali- 
fornia, ami very ornamental, is the California laurel {Unibellularia 
cahfomica), of which the wood is hard and strong, and of a very 
pleasing light -brown mottled colour. The tree called the mad- 
rona or madrono (Arbuius Menzksu) occurs from British Columbia 
south through the Coast ranges to the Santa Lucia Mountains, 
and is a i ery characteristic tree of the region, with its red Lark 
and beautiful glossy foliage. The wood is used in the manufacture 
of gunpowder, and the bark to some extent m tannmg 

In the area included between the two heavily-timbered regions 
described above, or between the summit of the Sierra Nevada and 
Cascade range and the western border of the great eastern forest 
region, the paucity of rainfall corresponds to paucity or almost 
entire absence of forests over much the larger portion. We may 
here distinguish, first, the Rocky Mountain region; then the 
Great Basin and the plateaus north and south of it ; then the 
“Plains,” or the nearly level country lying east of the base of the 
Rocky Mountains; and, finally, the “Prairie” region, or that 
portion of the scantdy timbered area which for the most part lies 
enclosed within the eastern forested belt, and where other causes 
than the absence of moisture have operated to bring about the 
growth of a peculiar vegetation. 

Forests The Rocky Mountain belt is not destitute of forests, hut these 
of the are very irregularly scattered over the surface, and the species are 
Rocky few m number, chiefly belonging to coniferous genera, and of little 
Moun- economic value. The species of conifers have been already men- 
tams. turned, and their range indicated in speaking of the forests of the 
Sierra Nevada and Cascade range. Pew forests in the Rocky 
Mountains at all compare m density or in the size of the individual 
trees with those of the Sierra and the Cascade range What trees 
there are usually grow most densely in the moist plaees at the foot 
of the ranges, where the streams debouch from them, in the ravines 
and gorges, and on the lower slopes. By far the most common 
deciduous tree throughout this region is the aspen ( Populus 
trenmloides ), often called cottonwood and sometimes poplar, which 
most commonly springs up, forming dense thickets, throughout the 
Rocky Mountains, wherever the coniferous forest has been burned 
off. It ranges from Newfoundland to Arizona, and is the most 
widely distributed of North American trees, and highly character- 
istic of northern and elevated regions In various portions of the 
Rocky Mountains there are scattered oaks The scrub oak (Q 
undulata, var Gambdii) occurs in some quantity on the mountains 
of southern New Mexico and Arizona, and is also found m Colo- 
rado and along the Wahsateh range The black oak (Q JUmoryi), 
the white oak (Q grisea), and a few” other species are found here 
and theie in the southern part of the Rocky Mountains, as also m 
Arizona, and ranging south into Mexico The most densely 
forested portions of the Rocky Mountains are the extreme north- 
ern in north-western Montana, the north-west corner of Wyo- 
ming, the higher part of Colorado, the eastern slope of the range 
m New Mexico, and the higher portions of Arizona. 

Unclosed between the densely -forested Pacific belt and the 
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poorly -timbered region of the Kocky Mountains is an extensive Forests 
area, including the northern and southern plateaus and the Great of the 
Basin, which practically is neaily destitute of trees The coniferous Great 
species occurring m the Rocky Mountains are found here andBasm 
there along the moister tracts of the higher langes m the Great 
Basin, especially m its eastern and higher portion, but by far the 
larger part of the slopes and nearly all the valleys are treeless, 
being chiefly occupied by the well-known “sage -biush” (Atte- 
misia tridentata), which covers many thousands of square miles, 
especially in Nevada and Utah Two trees are, however, very 
characteristic of the Great Basin, especially of its western portion 
— the jumper (Juniperus occidentalis ) and the pinon or nut pine 
(Pouts vwnqphylla) These two species, usually much dwarfed m 
size and scrubby m appearance, are almost the only trees of western 
and central Nevada, where they occur hidden away m the canons 
Everywhere m a wide sweep adjacent to the mining districts all 
this vegetation has been completely cleared away 
An order of plants peculiarly American, and characterizing m aYegeta- 
most marked manner the hot dry region adjacent to the lower tion of 
Coloiado, is that of the Cactaccss. The cactus ranges fiom the the 
extreme north of the plateau region to the extreme south, but its Southern 
most abundant and striking development takes place m southern Plateau 
Nevada, southern California, and in general the legion adjacent 
to the Mexican boundary line. The so-called pnchlypeai ( Opnntia ) 
is the cactus family which has the widest lange, being found fiom 
the upper Missouri through the Great Basin to Arizona It has 
many species, that which ranges farthest north being 0 missoun- 
cnsis The genera Mavnllaria, JJdunocactus, and Ceiens are found 
m various localities m the Gieat Basin, as well as m southern 
California, in portions of which legion, as well as m lower Cali- 
fornia and Auzona, there are large areas where various kinds of 
cactus form almost the exclusive vegetation, often rising to such a 
height as to be properly called trees , the loftiest of all is the 
singularly striking Oereus gigantcus Mingled with them are 
yuccas (called the “Spanish bayonet”), mezquites ( Algarobia 
glandulosa), and the creosote bush. ( Larvea mexicana), which are 
among the most abundant and characteristic plants of this region 
The vast area extending east from the base of the Rocky Mountains “ The 
to near the 95th meridian is the district universally known as ‘ the Plains.” 
Plains,” and one not at all to he confounded with the “Prames,” 
which are almost entirely included within a region of dense forests, 
and over which the partial absence of tiees is due to a cause entirely 
different from that which has made the plains the home of the 
grasses and not ot trees The tiansition from the foiested region 
of the east to the region of the plains is, almost without excep- 
tion, coincident with the diminution m the precipitation, which 
as we proceed westward goes on rapidly, and, on the whole, 
pretty regulaily Thus Dakota, between 97° and 104° W long , is 
practically destitute of timber, except m its river bottoms and 
the small temtoiy between the north and south forks of the 
Cheyenne, the region of the Black Hills In Minnesota, which 
lies east of 97°, only the north-eastern portion, especially that 
adjacent to Lake Superior, is heavily timbei ed The south-western 
comer of the State, embracing about one-tlurd of its aiea, and the 
area west of the 96th meridian, aie classed m the census report as 
having less than two cords of wood to the acie Nebraska and. 

Kansas, stdl farther south, are almost destitute of forests In 
Nebraska only a narrow strip along the Missouri, near the meri- 
dian of 96°, is given as having fiom one to two cords of wood per 
acre The heavy forest growth of the Mississippi basm j'ust reaches 
the extreme south-eastern corner of Kansas. North of this, and 
along the eastern border of the State, there is a belt of fiom thirty 
to a hundred miles m width m which there is valuable timber on 
the borders of the streams West of 97° W long the trees are 
confined to the immediate hanks of the large streams, and are 
small and of little value West of 99° we find the typical vegeta- 
tion of the -plains, with only a few small stunted willows and 
cottonwoods scattered at wide intervals along the streams The 
yearly isohyetal of 26 inches forms a limit beyond which arboreal 
vegetation is almost entirely absent, while m going east there is 
little of value until we reach the belt m which the rainfall is over 
32 inches The same may he said of the Indian Temtory and 
Texas, the bending of the isohyetal curves to the west as we approach 
the Gulf of Mexico being, however, as might he expected, accom- 
panied by a corresponding extension of the forest belt m that direc- 
tion Thus, m Texas, the limit of what may he designated as the 
well -timbered region lies between 96° and 97°, while the line 
marking the entire disappearance of the forests may he placed 
somewhere between 99° and 100°, and pietty closely adjacent to 
the isohyetal of 26 inches 

The French word “ prairie, ” a meadow or grassy plain, was Prairie 
employed by_ Hennepin about 1680, m his excellent description region, 
of the prairies of Illinois The word has become cnirent m 
the Mississippi valley, and still farther west In the northern 
portion of the Rocky Mountains the small glassy areas adjacent 
to the streams and surrounded by mountains are called “prairies,” 
while farther south they are known as “ parks,” the still smaller 
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areas being frequently denominated “ boles ” In general, how- 
ever, the teim prairie is used to designate tracts of land neaily or 
quite destitute of forests, or over u Inch the trees are, as a general 
rule, limited to the “bluffs” — the moie or less precipitous slopes 
which sepai ate the upland, or prairie proper, from the river bottom 
— which treeless areas occur in the midst of a well-forested country 
Illinois is j m excellence the Prairie State, and may be consideied 
the centre of the prairie region, the adjacent States, on all sides, 
having more or less praine and also areas of dense forest. 

All through the piaine region the piecipitation is abundant and 
pretty equally distributed through the year The vicinity of 
Chicago, a typical prame region, comes v lthin the isohyetal of 
44 inches and upwards, and the same is true of a part of the 
treeless region of Iowa Large areas m the more southern States — 
Arkansas, Alabama, Mississippi, and Louisiana — are also piaines, 
portions of which are entirely destitute of foiests, while others 
have small “ clumps” of trees sparsely scattered over their surface 
This is m a region of the laigest rainfall, that of 56 inches and 
upwards. The cause of the absence of trees on the piaines is the 
physical character of the soil, and especially its exceeding fineness, 
which is prejudicial to the growth of anything but a superficial 
vegetation, the smallness of the particles of sod being an insuper- 
able barrier to the necessary access of air to the roots of a deeply- 
rooted vegetation ‘Wherever m the midst of the extraordinarily 
fine sod of the prairies coarse or gravelly patches exist, there dense 
forests occur The theory that fineness of sod is fatal to tree 
growth finds its most remarkable support in the fact that m south- 
eastern Russia the limits of the “ black earth ” and the treeless 
region are almost exactly identical, and not at all m harmony with 
the position of the isohyetal lines The black soil of Russia is an 
earth of exceeding fineness — so fine indeed that it is with the 
greatest difficulty that the air can penetiate it so as to oxidize the 
organic matter which it contains, — the essential cause (in the 
opinion of the present writer) of its dark colour The peculiar 
mode of decay of the organic matter in such fine soils seems 
analogous to that by which vegetation has been turned into coal or 
lignite when so buried under detntal mateiial as to greatly impede 
the access of the an It is now easy to see why plams are likelier 
than mountain slopes to be tieeless, it being towards the plains 
that the finer particles of the material which is abraded fiom the 
highei regions are being constantly earned The more distant the 
region from the mountains and the bioadei its area the moie likely 
it is that a considerable portion of it will be covered with fine 
detritus, whether this be of subaenal origin or deposited at the 
bottom of the sea The exceedingly fine soil of the typical prame 
region consists, in large part, of the residual material left after the 
removal, by percolation of the ram and other atmospheric agencies, 
of the calcareous portion of the undisturbed stratified deposits, 
chiefly of Palaeozoic age, which underlie so large a portion of the 
Mississippi valley. The finer portions of the formations of moie 
recent age m the Gulf States liave also, over considerable areas, 
remained treeless There aie in various parts of the country beds 
of lakes which have disappeared in consequence of their very slow 
filling up with fine sediment, and these aie not occupied by the 
forest, although surrounded by the densest arboreal growth 
Econo- The principal use of the forests of the United States is for fuel j 
irnc lm- and there is no part of the settled portion of the country wheie 
portance the consumption for this purpose is not of some impoitance. In 
of the the middle and northern Atlantic States coal is the chief fuel in 
forests the cities and large towns, and the almost exclusive fuel of the 
larger cities on important lines of communication, hut supple- 
mented, to a greater or less extent, by wood. But in the countiy, 
on the farms, and in the small towns wood is almost exclusively 
used, except on the coal-fields or in their immediate vicinity 
In the coal -producing States of Illinois and Iowa, where forests 
aie limited to certain areas, and in Nebraska and Kansas, which 
have coal of inferior quality and wheie forests are still scarcer 
than they are' in Illinois and Iowa, coal is the dominating fuel. 
The same is the case m certain parts of Missouri In all the States 
south of Tirgima and Kentucky wood is almost the exclusive fuel, 1 
except m> a few of the very largest towns Wood, is also- almost 
exclusively the material of which houses and bams are built over 
tbe whole United States, the exceptions being the larger cities 
(chiefly of bnck, with some stone), the business portions of the 
towns of second rank, and occasional impoitant buildings in 
towns of the third rank The other uses of wood are obvious 
The following figures given by the census of 1880 relate tot the 
manufacture of sawn lumber — establishments, 25,708 ; capital, 
$181,186,122, aveiage hands employed, 147,956, feet of Inmbex 
produced, 18,091,356,000, laths, 1,761,788,000, shingles, 
5,555,046,000 , staves, 1,248,226,000, sets headings, 146,523,000, 
feet of bobbin and spool stock, 34,076,000 ; total value of specified, 
products, $230,685,061 , value of other products, $2,682,668 , 
total value, $233, 367,729 The consumption of wood for domestic 
fuel is given m 1880 as amounting to 140,537,439 cords, with an 
estimated value of $306,950,040, and the total consumption, of 
wood as fuel as 145,778,137 cords, valued at $321,962,373. 


STATES 

Minus al Resources. 

In 1619 the erection of “works” for smelting the ores of iron Histon- 
was begun at Falling Creek, near Jamestown, Ya., and iron appears cal 
to have been made in 1620 , but the enterprise was stopped by a sketch of 
general massacre of the settlers m that region In 1643 the busi- early 
ness of smelting and manufaetuung non was again begun at Lynn, mining 
Mass , where it was successfully carried on, at least np to 1671, 
furnishing most of the non used m the colony Eiom the middle 
of the 17th century the smelting of this metal began to be of im- 
portance m the vicinity of Massachusetts Bay, and by the close of 
the century theie had been a large number of iron-works established 
m that colony, which, for a century after its settlement, was the 
chief seat of the iron manufacture m America, the bog ores, taken 
fiom the bottoms of the ponds, bemg chiefly employed Early in 
the 18th century the industry began to extend itself over New 
England, and into New York and New Jersey, the German bloom- 
ery or forge being employed for reducing the oie directly to bar 
iron, and by tbe middle of that century it had taken a pretty firm 
hold m tbe Atlantic States About 1789 there were fourteen fur- 
naces and thirty-four forges m operation in Pennsylvania Before 
the separation of the colonies from the mother country took place 
the manufacture of iron had been extended through all of them, 
with the possible exception of Geoigia As early as 1718 iron (both 
pig and bar) began to be sent to Great Britain, the only countiy 
to which the export was peimitted, the annual amount between 
1730 and 1775 varying ordinarily between 2000 and 3000 tons, but 
m one year (1771) rising to between 7000 and 8000 tons 1 

So far as known, the first metal, other than iron, mined by tbe 
whites within the territory of the United States was copper 2 The 
fiist company began work about 1709, at Simsbury, Conn The 
ore obtained theie and m New Jersey seems to-have been mostly 
shipped to England A few yeais later attempts were made to- 
w r ork mines of lead and cobalt in Connecticut and Massachusetts, 
but none of these enterprises seem to have been conducted with 
much vigour or to have met with any success The first metal, 
other than iron, mined and smelted on any scale of impoitance was. 
lead The ore of this metal — galena— occurring m consideiable 
quantity, and m many localities, on or near the Mississippi, and 
being easily smelted by the roughest possible methods, was made 
use of at an early date. "While this legion — then called Louisiana 
— was m possession of the Spanish, some mines were opened and 
worked, although m a very rude mannei, the ore being taken out 
from mere pits and smelted on log-heaps In 1774 Julien Dubuque 
began operations in the region of the upper Mississippi, at the 
place where is now the flouiishing city which hears his name , but 
no real development of the mining interest took place in that 
region until half a century later. 

The first mining excitement of the United States dates back to 
the discovery of gold by the whites m the southern States, along 
the eastern border of the Appalachian range, m Yiigmia, and in 
North and South Carolina The existence of gold m that region 
had been long known to the abongmal inhabitants, but no atten- 
tion was paid to this by the whites, until about the beginning of 
the present century, when nuggets were found, one of which 
weighed 28 lb From 1824 the search for gold continued, and by 
1829 the business had become important, and was attended with 
no little excitement. In 1833 and 1834 the amount annually 
obtained had risen to fully a million of dollais A rapid develop- 
ment of the lead mines of the West, both m Missouri and on the 
upper Mississippi in the region where Iowa, Wisconsin, and Illinois 
adjoin one another, took place during the first quarter of the 
piesent century, and as early as 1826 or 1827 the amount of this 
metal obtained had risen to nearly 10,000 tons a year. By this 
time the make of iron had also become important, the production 
for 1828 being estimated at 130,000 tons. 

In 1820 the first cargo of anthracite coal was shipped to Phil- 
adelphia From 1830 the increase m the production was very rapid, 
and m 1841 the annual shipments from the Pennsylvania anthracite 
region had nearly reached 1,000,000 tons, the output of iron at 
that tune bemg estimated at about 300,000 tons The develop- 
ment of the coal and iron interests, and the increasing impoitance 
of the gold product of the Appalachian auriferous belt, and also of 
the lead product of the Mississippi valley, led to a more general 
and decided interest m geology ana mining , and about 1830 geo- 
logical surveys of several of the Atlantic States were begun, and 
more systematic explorations for the ores of the metals, as well as 
for coal, were carried on over all parts of the country then open to- 
settlement An important step was taken m 1844, when a cession 
of the region on the south shore of Lake Superior was obtained 
from the Chippeway Indians Here explorations for copper im- 
mediately commenced, and for the first time in the United States- 
the business of mining for the metals began to be developed on an 
extensive scale, with suitable appliances, and with financial success. 

1 Through-out this article, by “ton” is understood the ton of 2240 tb, unless, 
the contrary is expressly stated 

2 This metal had also been extensively mined in the Lake Superior regiom 
long before the first visit of the English 



812 - UNITED 

An event of still greater importance took place almost immediately 
after the value of the copper region in question had "been fully 
ascertained. This was the demonstration of the fact that gold 
existed in large quantities along the western slope of the Sierra 
Nevada of California, a region which had just come into the 
possession of the United States. The discovery led to extraordinary 
excitement throughout the older States, and to an immigration 
from all parts of the world on an unprecedented, scale The pro- 
duction of this precious metal rose almost at once to figures far 
surpassing anything definitely known m history In five years 
from the discoi ery of gold at Coloma on the American river, the 
yield from the aunfeious belt of the Sierra Nevada had risen to an 
amount estimated at between sixty-five and seventy millions of 
dollars a year, or five times as much as the total production of this 
rnetal throughout the world at the beginning of the century This 
rapid development led to a great mining excitement in. the eastern 
States, as a result of which new veins and deposits of various metals 

ere discovered, and many which had been previously worked to a 
limited extent and then abandoned were again taken up. This ex- 
citement was at its height in 1852 and 1853, hut soon slackened 
as it began to be show n by the results of actual working that, while 
“indications” of the valuable ores of the metals are very abundant 
m the Appalachian belt, the localities where these ores occur xn 
sufficient abundance to be profitably worked are comparatively few. 
Miring The following details show the development of the mmeial re- 
mdus- sources of the country at the middle of the present century In 
tries 1850 the shipments of anthracite amounted to nearly 3,500,000 
about tons, those of Cumberland or semi-bituminous coal were about 
1850. 200,000 tons. The yearly production of pig iron had risen to 

between 500,000 and 600,000 tons. The annual yield of gold m 
the Appalachian belt had fallen off to about §500,000 in latue, that 
of California had risen to §36,000,000, and was rapidly approach- 
ing the epoch of its culmination (1851-1S53). No silver was ob- 
tained m the country, except w hat was separated from the native 
gold, that mined m California containing usually from 8 to 10 per 
cent, of the leas valuable metal The ore of mercury had been dis- 
covered in California before the epoch of the gold excitement, and 
atNewAlmaden, about 100 miles south of San Francisco, was being 
extensively and successfully worked, the yield of this metal in the 
year 1850-51 being nearly 2,000,000 ft>. At this fume the copper 
mines of Lake Superior were being successfully developed, and 
nearly 600 tons of metallic copper were produced in 1850. At 
many points in the Appalaclnan belt attempts had been made to 
work mines of copper and lead, but with no considerable success 
About the middle of the century extensive works were erected at 
Newark for the manufacture of the oxide of zinc for paint , about 
1100 tons were produced m 1852. The extent and value of the 
deposits of zinc ore in the Saucon valley, Pennsylvania, had also 
just become known m 1850. The lead production of the Missouri 
mines had for some years been nearly stationary, or had declined 
slightly from its former importance ; while that of the upper 
Mississippi region had, in the years just previous to 3850, risen to 
from 20,000 to 25,000 tons a year, but was gradually declining, 
having in 1850 sunk to a little less than. 18,000 tons. 

Coal. Coal — Coal exists m the United States m large quantity m each 
of its important varieties, — hard coal, or anthracite , soft or bi- 
tuminous coal ; and lignite, or brown coaL Semi-bituminous coal, 
which stands midway between hard and soft coal, is also an article 
of importance, being especially well adapted for blacksmiths’ use, 
and also for ocean-going steamers. Geologically, the anthracite, 
semi -bituminous, and bituminous coals nearly all belong to the 
same formation, the Carboniferous par excellence. All the coal of 
the Appalachian region and Central Valley is of this geological 
age, excepting the small field near Richmond, Va., and two m 
North Carolina, the Deep River and Dan River fields, which are of 
Mesozoic age. That of Richmond was the first coal-field worked 
m the United States ; but it is no longer of any importance The 
North Carolina Mesozoic areas have never been developed to any 
extent. All the Cordilleran coal and that at the eastern base of 
the Rocky Mountains is either Tertiary or belongs to the very 
uppermost portion of the Cretaceous Some of it is decidedly 
lignite, and is so called by the people who use it , but most of it, 
although of so recent geological age, is called coal, and, in point 
of fact, does not differ essentially from Palaeozoic coal in external / 
appearance. The area underlain by the Coal-measures in the 
united States is very large 

The areas of the various coal-fields are, in round numbers, as 
follows. -—Rhode Island, 500 square miles,* Appalachian, 59,000, 
Central (Dlinois, Indiana, Kentucky), 47,000 ; Western (Missouri, 
Iowa, Kansas, Arkansas, Texas), 78,000, Michigan, 6700, total, 
191,200. Of these fields the Appalachian is, and is likely long 
to remain, by far the most valuable Those of Rhode Island 
and Michigan are practically of very little importance Different 
portions of the fields aie of very different value, as respects 
quality and quantity of coal, and portions of them do not contain 
coal-beds of sufficient thickness or of good enough quality to be 
worked with profit. 
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The following table (VI.) shows the amount of coal produced m 
the several States and T oratories (not including the local and 
colliery consumption), and the value at the mines in 1885 — 


1 

Tons 

Value 

1 

Tons 

| Value 

] Pennsyhamft — 
i Anthracite 

32,255.421 

$ 

1 72 274,544 

Colorado 

1,210,760 

8 

3,051 790 

| Bituminous 

23,214,285 

: 24,700,000 

Wjoming 

i 720,828 

2,421,984 

Illinois 

8,742 ,745 

1 11,456,493 

New Mexico 

271,442 

918,60i. 

1 Qtuo . 

6,978,732 

: 8,206,988 

Utah 

190.286! 

426,000 

Maryland . 

2,865,974 

' 3,209,891 

California. 

63,043 j 
44,643 

214, S47 

1 Missouri 

2,750,000 

3,850,000 

Oiegon . . 

125,000 

West Virginia i 

3,008,091 

3,369,062 

Washington | 

339,510 

950,61.) 

1 Indiana i 

2,120,535 

2,731,250 

Texas. 1 

133,928 

300,000 

Iowa . 

3,583 737 

4,819,230 

Arkansas 

133,928 

225,000 

1 Kentucky . i 

1,700 000 

2,094,400 

Montana . 

77,179 

302,540 

I Tennessee 

392,657 

1,100,000 

Dakota 

23,214 

91,000 

, Virginia 

507,000 

666,792 

Idaho . 

893 

4,000 

i Kansas 

1 Michigan . 

1,082,230 

45,178 

1,410,438 

75,000 

Indian Terri- 
tory 

446,429 

730,000 

j Alabama . 
Georgia.. . 

i 2,227,000 
- 133,929 

2,990,000 

180,000 

Totals.. 

95,832,703 152,915,268: 


The amount consumed for local and colliery use would increase 
the total five ot six per cent. Including all the coal thus consumed, 
the figures for the four years ending 1885 stand as follows, tlio 
value at the mine being added for each year, except that for 
18S5 the value of the “commercial coal” only is given — 
1882, 92,219,454 tons, §146,632,581 , 1883, 102,867,969 tons, 
$159,494,855 , 1S84, 106,906,295 tons, §143,768,578 ; 1885, 
99,069,216 tons, §152,915,268 

The Appalachian coal-field does not occupy any poition of the 
State of New Yoik, but extends fiom near its southern boundaiy 
south-west into Georgia and Alabama. — Pennsylvania^ 12,302 
square miles; Maryland, 550; Ohio, 10,000 , West ligima, 
16,000 ; Virginia, 1000 , Kentucky, 8983 , Tennessee, 5100 , 
Georgia, 170 , Alabama, 5530 , total, 59,635 square miles. 

Pennsylvania, to which State the anthracite of the country is 
practically limited, produces more than half the coal laised in. the 
United States, and about one-eighth of the total yield of the world, 
the increase during the past five years having been astonishingly 
rapid. Ohio stands next m importance among the States so situated 
as to have a portion of this field within their borders, — its yield, 
however, being only one -eighth of that of Pennsylvania. Mary- 
land produces about one-third as much as Ohio The production 
of the remaining States over which the Appalachian field extends 
is s mall as compared with the extent of their aieas undeilam by 
coaL In Kentucky and Alabama, liowevei, some piogiess has been 
made within the past few yeais. About three-quarteis of the coal 
mined in the United States is from the Appalachian field. Next 
in. importance to the Appalachian is the Central coal-field, from 
which Illinois draw3 its supplies of fuel The yield of that State 
is somewhat less than a fifth of that of Pennsylvania, while Indiana 
produces about one-fifth as much as Illinois The coal of the 
Central field is decidedly inferior to that of the Appalachian, since 
it contains on the average considerably rooie ash and moie water. 
The quality of the coal of the Western field is somewhat variable, 
but on the whole inferior to that of the Illinois field The region 
over which it is spread is, however, not well supplied with forests j 
and hence the amount annually laised is eonsideiable (nearly 
4, 000,000 tons for Iowa and 2, 500, 000 for Missouri) The southern 

extension of this field through Arkansas and Texas has, as yet, 
been very little explored or developed. The coal-producing areas 
of the Cordilleran region are all ot eompaiatively small size, and 
no one of them is capable of furnishing a large supply for any 
considerable number of years ; hut taken together they aie of great 
value, not only for local consumption, hut for supplying the 
Mexican plateau. The Cordilleran coal (some call it lignite) is all 
newer than the Caibomferous , and it is not known that theie is 
r any coal at all, eithei in the Rocky Mountains or fartliei west, in 
that portion of the geological senes which is the palaeontological 
equivalent of the true “Carboniferous” A large pait of the 
Cordilleran coal has a geological position close upon the line between 
the Cretaceous and Teitiaiy. By some palaeontologists it is referred 
to the one, by some to the other The quality of this newei coal 
is very variable m some localities it is quite good, but m general 
it is decidedly mfeiior to the average coal of true Carboniferous 
age , some portions are distinctly ligmtic m character 
While the amount of coal m the United States is large, it is not 
by any means so much larger than that of England as it has been 
always infeired to be fiom the simple consideration of the compara- 
tive dimensions of the areas over which coal is known to exist m 
the two countries In the Central and Western fields the number 
of beds is small, and they aie never of gieat thickness , nor is it 
known how far the total area embraced witlun the limits usually 
assigned as that of these fields was really originally underlain 
continuously by coal-seams, or how much of these seams lias been 
removed by eiosion It is only m regard to the anthracite fields 
that even an appioximate statement of the total remaining avail- 
able quantity of coal can be made. Mr P. W. Sheafer, a mining 
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engineer of long experience in tliat region, lias made a statement 
that the anthracite fields originally contained about 25,000,000,000 
tons of coal. Mr Ashburner, the assistant in charge of the State 
survey of the anthracite coal district, has stated that, up to 1st 
January 1883, the total production of that district had amounted 
to 509,333,695 tons He also estimates that two-thirds of the 
coal actually attacked had been lost m the mining Making 
allowance for increased consumption and other considerations, it 
would appear that 200 years must he taken as the maximum time 
during which the anthracite fields will hold out, while it is prob- 
able that they will he practically exhausted considerably earlier 
As regards the quantity of available coal in any portion of the 
bituminous coal-fields of the country, the only estimate we have 
is that of Prof Lesley, who (February 1886) estimates the amount 
of available coal in the Pittsburgh seam at 5,000,000,000 tons, 
but confesses that any exact calculation is impossible. If the 
consumption remains at the figure at which it stood in 1884 
(11,000,000 tons), this quantity will last about 450 yeais 

Petroleum 1 — The oil-producing districts of present or past im- 
portance are neaily all in Pennsylvania , hut there are small pro- 
ductive areas m the adjacent portions of Hew York. (1) The 
Allegany district, including the Riehburg and several small outly- 
ing pools in Allegany county, Hew York, has a productive area of 
31 square miles, and up to January 1885 produced 15,000,000 
barrels (2) The Bradford district, embracing the oil-pools in 
central and northern M'Kean county, Pa , and southern Cattaraugus 
county, H.Y, has a productive area of 133 square miles, 121 of 
which are included in the Bradford field proper The geological 
position of the oil-bearing strata is indicated by the fact that the 
uppermost oil-sand is, at Bradford, 1775 feet below the bottom of 
the lower member of the millstone grit, ot Pottsville conglomerate, 
which in western Pennsylvania is one of the most persistent and 
best-recognized geological horizons, and is there known as the 
Olean conglomerate This district had up to January 1885 pro- 
duced 109,000,000 barrels of oil. (3) The Warren district lies m 
eastern Warren and north-eastern Forest counties. Pa ; it has an 
area of 35 square miles, and up to January 1885 bad produced 
12,000,000 barrels. The oils from different subdivisions of this 
distuct vary considerably in colour and gravity, although gener- 
ally spoken of as “amber oils ” They come from “sands” (sand 
rocks) of varying geological horizons, from 1100 to 1850 feet below 
the Olean conglomerate. (4) The Yenango district — the scene of 
all the earlier oil developments— has an area of 65 square miles, 
and includes forty distinct and well-recognized oil-pools, the largest 
of which lies between Oil City on the south and Pleasantville on 
the north, and covers an area of 28 square miles The production 
of this district up to January 1885 had been about 55,000,000 
barrels The oil of the Yenango district comes from three principal 
sand beds, of which the uppermost one bes about 450 feet below 
the base of the Olean conglomerate They are all contained within 

an interval of 350 feet The oils are generally green, hnt frequently 
black, and sometimes amber The pebbles of the sand rocks are 
water-worn, sometimes as large as hazel-nuts, loosely cemented 
together and bedded m fine sand , but the sands are not so regular 
or homogeneous as m the Bradford and Allegany fields, conse- 
quently, the risk of obtaining unproductive holes and variable 
wells has always been greater in the Yenango than m the Bradford 
and Allegany districts. (5) The Butler district includes the oil- 
pools in Butler and Clarion counties and iu south-eastern Yenango 
county The area is 84 square miles, and up to January 1885 the 
production had been about 69,000,000 barrels The oil here comes 
from the same group of sand rocks as in the Yenango district 
(6) The Beaver district includes the two piineipal oil-pools known 
as Skppery Rock and Smith’s Ferry, having an area of about 16 
square miles, with a production of 1,000,000 barrels up to January 
1885 In both the oil-pools of the Beaver distuct heavy oil is 
obtained from the representative of the Pottsville conglomerate, 
n.nrl amber oil from the Berea grit, a member of the Sub-Carbomfer- 
ous series. The geological position of all the other oil-fields is con- 
sidered by the geologists of the Pennsylvania Survey as Devonian 
The total area of the productive oil areas is given by Messrs Carll 
and Ashburner at 369 square miles, and the general boundaries 
of the oil-regions of Pennsylvania are now regarded as established 
That production is declining is shown by the following figures 
In July 1883 the number of producing wells was 17,100, and the 
average daily product per well was 3 8 barrels , m 1884 the corre- 
sponding figures were 21,844 and 3 0, and m 1885 they were 22,524 
and 2 5 Since July 1882, when the maximum average daily pro- 
duction for any one month was realized (105,102 barrels), there has 
been an irregular hut steady decline In 1884 the shipments of 
petroleum were more than 1,000,000 barrels in excess of the pro- 
duction At the end of August 1884 the stock of oil on band bad 
reached its maximum, 39,084,561 barrels, in September 1885 it 
bad declined to 35,343,771 barrels The price of petroleum had 

l The substance of the following paragraph is mainly derived from a paper 
read by Mr C A Ashburner, of the Pennsylvania Geological Survey, at a meet- 
ing of the American Institute of Mining Engineers m September 1885 


not, up to July 1885, been influenced by this condition of things, 
crude oil being at that time worth 92$ cents a barrel, 13$ cents 
less than the average pnee for 1884 The extraordinary fluctuations 
in the pnce of petroleum during 1880 to 1886 are shown by the 
following figures — m 1880 it ranged from 124| to 70J cents pei 
barrel for crude oil , m 1881 bom 100$ to 72 , m 1882 from 135 to 
49$ , in 1883 from 125 to 84$ , in 1884 from 115$ to 51 , in 1885 
from lllf to 68 , m 1886 from 92$ to 59$ These figures, however, 
have hut little reference to changed conditions of production The 
fluctuations are simply the result of a colossal system of gambling, 
the magnitude of which may be infen ed from the statement that 
the “clearances” on the “consolidated stock and petroleum ex- 
change” for 1886 amounted to about 2,275,000,000 banels The 
daily average exports of petroleum for that year are given at about 
44,300 banels The tendency to lower prices in 1886 was due m 
part to the remarkable yield of the oil-wells at Baku, on the Caspian 
Sea, and in part to discoveries, supposed to he of importance, 
in Ohio 

Natural Gas — The use of natural gas for illumination, and even Natural 
for metallurgical purposes, has lately become a matter of importance gas. 

The existence of outflows or springs of gas iu the region west of 
the Alleghany range has been long known, and the gas obtained 
from wells or bore-boles was used for illumination m Fredonia, 

H Y , as early as 1821. One well after another was bored for 
this purpose at that place, until, m 1880, the supply had reached 
the amount of 110,000 cubic feet per mouth. The following figures, 
reported by T P. Roberts, show the estimated value of the coal 
displaced by natural gas m the region where this source of heat 
ana light was in use for the years mentioned : — 

’ 1882 Pittsburgh region, 875,000, elsewheie, $ 140,000 , total, $215,000 
1883 „ 200,000, „ 275,000, „ 475,000 

1881 „ 1,100,000, „ 860,000, „ 1,460,000 


Gas seems to be a general concomitant of the oil all thiough the 
petroleum region, but for a long time the outflow of gas from the 
oil-wells was looked upon as a nuisance According to Mr Ash- 
burner, 2 the amount of gas at present flowing from the explored 
sands of Pennsylvania is probably two or three times greater than 
is required to meet all present demands. The same authority gives 
an account of the development of the natural gas resources of Ohio 
Then amount is not yet ascertained with any degree of certainty, but 
it seems bkely to he large. All the gas comes from the Palaeozoic 
strata, from the Upper Coal-measures down to the Trenton lime- 
stone, — the most prolific gas-beanng rocks being the Berea grit m 
the Sub-Carbonifeious and the Trenton limestone of Lower Silurian 
age Natural gas has been obtained in numerous localities m Hew 
York, but nowhere in considerable quantity except in the vicinity 
of the Allegany oil-distnct, in the count/ of that name Portions 
of West Yirgima, especially the Kanawha valley, give promise of 
being regions of large production. 

Iron and Steel —The following table (YII ) will convey an idea Iron, 
of the condition of the non industry at the date of the last census, 
and of the progress made during the ten preceding years . — 



No of 
Establish- 
ments 

Amount of 
Capital 
invested. 

Value of 
Products 

Weight of 
Pioducts 
in Tons 

1870 

1880 

Increase per cent . . 

808 

1005 

24 38 

$121,772,074 

230,971,884 

89 68 

$207,208,696 

296,557,685 

43 12 

3,245,720 

6,486,730 

98-78 


The “ weight of produets, " as given above, includes the products 
of all the various processes or opeiations , hence there is evidently 
a certain amount of duplication (i oiled iron, for instance, being 
mainly produced from pig) The following table (Till ) gives the 
production in each blanch of the steel and iron industries . — 


Pig iron and castings from furnace 
An products of iron rolling mills 
Bessemer steel finished products 
Open-hearth steel finished products 
Crucible steel finished products . 
Blister and other steel 

of forges and bloomenes 


1870 

1880 

1,832,876 tons. 
1,287,847 „ 
17,824 „ 

0 „ 
25,061 „ 
2,040 „ 
98,935 „ | 

3,875,901 tons 
2,101,114 „ 
794,550 „ 
83,163 „ 

62.784 „ 
4,424 „ 

64.784 „ 


The distribution of the iron industry is extremely irregular 
West of the Mississippi, with the exception of the angle between 
that river and the Missouri adjacent to St Louis, the amount of 
iron made is very small. The percentage of total production m 
1880 was distributed as follows — Pennsylvania, 50 , Ohio, 13 ; 
Hew York, 8 , Illinois, 6 , Hew Jersey, 3 , Wisconsin, W Yirguna, 
Michigan, and Massachusetts, each nearly 2 , Missouri, Kentucky, 
and Maryland, between 1 5 and 2 , Indiana and Tennessee, about 
1 , all the other States and Territories, an aggregate of about 4 per 
cent Hew England now makes but little pig iron, and the South 
scarcely any rolled iron , the West has largely embarked m the 
manufacture of steel by the Bessemer process, while Hew York has 
not a single Bessemer establishment , Hew York manufactures chiefly 
a Paper read before the American Institute of Mining Engineers, Oct 1886. 
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from ore, and Pennsylvania from pig and scrap iron , Michigan is 
the Lading producer of charcoal pig iron, and now makes no other 
kind', only live States make Bessemer steel , and tiro States, Penn- 
sylvania and New Jersey, produce nearly all the crucible steel. 

' The census year IS So was one of exceptional prosperity for the 
iron and steel industries of the country The prodnction of pig 
iron and of Bessemer steel ingots and rails since 1880 is shown 
in the following table (IX }, from the statistics collected by the 
American. Iron and Steel Association . — 


Pag iron . . - 
Bessemer steel ingots 
Btssemer steel mils 


| 1551 I DS2. ] IrA j 1S54 1835. J 1SSC 

<4 1*4 211 4 021", 2'! 4,5 O', 5104 f>‘!7 %5'4,044, 5-^5,683 120 
1 ',74 2 47 1,114,687 1,477,14 1,1,073 317 1 519,426 2, 209,190 
1,187,769 i,2t>4,0t,S 1,143,709 996,4e*>i 050,470.1,562,409 


The total number of completed Bessemer steel works at the close of 
188S was 33, vith 69 converters Pennsylvania in tliat year made 
59 per cent of the ingots produced, Illinois 21, and other States 20. 
In the following table (X ) the amount of steel of all kinds produced 
is given (in tons) for the years stated . — 



Bessemer 
Steel Ingots 

Open-Hearth 
Steel Ingots 

Crucible 
Steel Ingots 

All other 
Steel 

Total 

1870 

1875 

1830 

1885 

1886 

§7,500 

335,233 

1,074,261 

1,519,430 

2,269,190 

1,339 
8,080 
100,850 
133,375 1 

213,973 j 

31,2 

35,179 

64,664 

57,599 

71,972 

50 

11,256 

7,558 

1,514 

2,366 

70,089 

3S9.799 

1,247,334 

1,711,919 

2,562,502 


By far the largest production of iron ore m the United States 
is from the rocks which he below the Lower Silunan — the Azoic 
senes of Foster and Whitney and the Archaean of Dana. In this 
formation the ore occurs m immense quantity— m what may without 
exaggeration he called mountain masses, which m many cases 
exhibit all the evidences of an eruptive origin, as m the case of the 
Iron Mountain of Missouri, or in some of the localities in the 
Marquette and Menominee regions of Lake Superior At the first- 
mentioned locality the ore is intimately associated with an undoubted 
eruptive Tock, with which it is intermingled in such a manner as to 
show that the two — ore and rock — must have had one and the same 
ongm A similar condition of things is revealed on Lake Superior, 
w here the ore occurs in repeated interlanunations between sheets 
of unquestionably eruptive material. _ The ores thus occurring are 
hematite or specular ore and magnetite, with some hydrated oxide, 
or limonite, the result of the action of water on the previously 
formed hematite They are in general extraordinarily free from 
deleterious ingredients, especially phosphorus and sulphur, although 
usually containing a small amount of silica The purity of these 
ores is a strong indication of their origin differing from that of 
ordinary sedimentary deposits Many of the analyses of Lake 
Superior ore show the presence of only a few hundredths of one per 
cent of phosphorus The most important district m which these 
ores occur is the south shore of Lake Superior, and the most im- 
portant port of shipment is Marquette, a considerable amount 
being also shipped from Escanaba on Lake Michigan From 1856 
to 1886 the total shipments of iron ore from the legion amounted 
to 31,030,180 tons. A district known as the Vermilion Lake iron 
district, in which the ore has similar characters, and where the 
quantity is believed to be very large, has been recently opened m 
Minnesota, on the north shore of Lake Superior, The Lon 
Mountain region, a Lttle less than a hundred miles south of Saint 
Louis, although small, is of considerable importance A very large 
portion of the Lake Superior ores goes to the Appalachian coal-field 
to be smelted ; and this was formerly the case with the Iron Moun- 
tain ore, but the latter is now used m nearer localities There is 
a very important and apparently inexhaustible deposit m Lebanon 
county, Pennsylvania ; the ore is chiefly magnetite, and its mode 
of occurrence in close connexion with an eruptive rock is to the 
present writer strong, if not absolutely convincing, evidence of its 
igneous origin There are important deposits of iron ore, on the 
eastern border of Mew York, especially in the Adirondacks, and 
along the Hudson River. The geological position in which a por- 
tion of these ores occurs is certainly the same as that of the ores * 
of Lake Superior— namely, the Azoic That is the character of 
the Adirondack ores,, which have long been and still are extensively 
worked. The localities are chiefly m Clinton, Essex, and Franklin 
counties In the last-named county are the very extensive Chateau- 
gay names. The ores df this region are. chiefly magnetite, but they 
often contain too much phosphorus to hfe used m the manufacture 
of steel. There are important occurrences of magnetic ore near 
Mew York city and also near the Hudson 'river, „m Orange, Rock- 
land, Putnam, and Columbia counties ’ Some of these ores' are 
adapted to the manufacture of Bessemer steel The mode of occur- 
yene® <?f the ores in southern Mew York and northern Mew Jersey 
they are not so distmeffiy eruptive as are the ores of 
Lake Superior One authority re^da the'MenrJersey 
ores as unquestionably of sedimentary •tungm. This New Jersey 


district is not m a flourishing condition at present, since the oies, 
as a rule, aie not adapted to the manufacture of Bessemer steel 
Similar ores occur at many points, and often in large quantity, in 
the Azoic or crystalline belt of the Appalachian system, m the States 
lying farther south than Mew Jersey In Mitchell county, Morth 
Carolina, is a deposit known as the Cranberiy Bank, of which the 
quality is excellent, and the quantity is believed to be very great 
Up to the present tune, however, but little of this ore has been 
shipped. Next to the Azoie ores in importance, but decidedly in- 
ferior m quality, are those of the Clinton group, a member of the 
Upper Siluriansenes The oie occurring m this geological position 
is known, by vanous names, the most common ones being lossil or 
dyestone oie It is a red Inematite, not ciystallme like the specular 
variety of the peroxide, but usually m a more or less granular or 
concretionary form, that of flattened grains resembling flax seed 
being a common mode of occurrence, whence the name "flax-seed 
ore.” This deposit occurs at many points along the outcrop of the 
Clinton group all the way around from Wisconsin, through Canada 
and New York, into Pennsylvania, and down the eastern slope of the 
Appalachian range to Georgia, and is said to be the most extensive 
, deposit of iron ore m the world yet discovered The fossil ore, 
j though laige in quantity, contains too much phosphorus to be used 
for making steel m the ordinary method, but, being m places 
favourably situated with regard to fuel, and yielding as it does a 
satisfactory quality of cast non, it is quite extensively mined at 
various points Next to the Clinton ore m impoitance comes the 
hiown haematite ore (limonite), which occurs in numerous localities, 
hut of which the most extensive deposits are those occurring in the 
Lower Silurian limestones of the Appalachian system, and especially 
along the line of the Great Valley Some of the ores are of excellent 
quality, notably those of Litchfield county, Connecticut, in the 
so-ealled Salisbury distnet The iron made m charcoal furnaces 
m this region is considered as being of the highest value for articles 
m which strength and toughness are essential. Carbonate of iron, 
in the form of spathic iron, is of raie occurrence The argillaceous 
carbonates (clay ironstone) are also of comparatively little import- 
ance, although used to some extent, especially as mixed with, other 
ores, m western Pennsylvania and Ohio The coal-fields west of 
the Appalachians are very poorly supplied with iron ores. Black- 
band ore is also of somewhat rare and limited oceunence m the 
United States. 

In spite of the abundance of iron ore in the United States and 
the existence of a heavy protective duty (75 cents per ton), a large 
quantity of ore is impoited fiom abroad — chiefly from Spam, Elba, 
Algiers, and Cuba (1,039,433 tons valued at $1,912,437 in 1886) 
Almost all this was used m Pennsylvania, and chiefly m the 
manufacture of Bessemer pig iron and spiegeleisen Up to 1884, at 
least, no pig iron suitable for the manufacture of Bessemei steel 
by any process now m use m the United States had ever been made 
south of the Potomac or south of Wheeling Neither has iron 
suitable for crucible steel been made m the United States which 
can compete with that of Sweden. 

The annexed table (XI ), published by Mr Swank, shows the pro- 
duction of iron ore m tons m the leading oie-producmg districts 
for the years 1884, 1885, and 1886 — 



1884 

1SS5 

1886 

Lake Superior (Michigan and Wisconsin) 
Vermilion Lake (Minnesota) 

Missouri 

Cornwall (Pennsylvania) 

New Jersey 

Chateaug&y (Lake Champlain, New Yoik) 
Crown Poinfc(New York) ) 

Port Henry (New York) > 

Other Lake Champlain mines (New Yoik)) 
Hudson Rivei Ore and lion Company (New 
Yoik) 

Tilly Foster (New York) 

Foi est of Dean (New Yoik) 

Salisbury region (Connecticut) 

Cranberiy (North Carolina) 

Tennessee Coal, Iron, and. fiailioad Com- 
pany’s Inman mines (Tennessee) 

Total 

2,455,924 

62,124 

233,225 

412,320 

393,710 

214,394 

290,500 

90.000 
35,964 
20,370 

25.000 
3,998 

70,757 

2,231,064 
225,4 84 
169,162 
508,864 
330,000 
143,278 

235,799 

55.000 
18,910 
18,274 

32.000 

94,319 

3,258,174 
304,396 
379,776 
688,054 
500,501 
214,800 
( 60,084 
298,868 
( 15,000 

75.000 
17,728 

18.000 
36,000 
24,106 

81,650 

4,308,286 

4,079,993 

5,972,137 


■Gold, and Silver — The washing of the high or Tertiary gravels Gold and 
by the hydraulic process and the working of mines m the solid rock silver, 
did not, on the whole, compensate for the diminished yield of the 
ordinary placer and river diggings, so that the produce of gold in 
California continued to fall off, and by 1860 had decreased to 
about half what it had been ten years before Discoveries lfi other 
'Corddleran Territories, notably in. Montana and Idaho, made up, 
however, m part for the deficiency of California, so that m 1860 tne 
total amount of gold produced in the United States was estimated 
at not less than $45,000,000 In the latter part of the decade 
1850-59 the Territories adjacent to California on the east, north, 
and south were overrun by thousands of miners from the Sierra 
Nevada gold-fields, and within a few years an extraordinary num- 
ber of discoveries were made, some of which proved to be of great 
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importance The most powerful impulse to mining operations, and 
the immediate cause of a somewhat lengthy penod of wild excite- 
ment and speculation was the discovery and successful opening of 
the Comstock lode in 1859, in the western pait of what is now the 
State of Nevada, but was then part of the Territory of Utah, and 
known as the “"Washoe Country” (fiom a small tube of Indians 
of that name) The locality of the lode, wheie there soon grew up 
a large town called Yngima City, is about 20 miles east of the 
boundary of California, and neaily due east of the northern end of 
Lake Tahoe As early as August 1860 tw T o mills were at w ork stamp- 
ing and amalgamating the ore from the lode , mining had begun 
on a laige scale , and many ingenious metallurgists weie en- 
deavouring to ascertain expel imen tally how the somewhat com- 
plex metallifeious combinations there occurring could be best and 
most economically treated. So far as quantity of bullion pioduced 
is concerned, these operations were eminently successful The 
various estimates of the total yield of the lode from the tune of its 
discovery to 30th June 1880, collected and published by Mr Eliot 
Lord, run from $304,752,171 54 to $306,181,251 05. The total 
production to the end of 1886 may be estimated as having been not 
far fiom $320,000,000 The bullion obtained from the milling of the 
ores contains about an equal amount m value of silver and gold 
The mines on this lode thus added to the bullion stock of the 
world $100,000,000 more in eighteen yeais than the whole Freiberg 
district m Saxony had furnished in a little ovei 700 years (1168- 
1875) The lode is an ore channel of great dimensions, included 
within volcanic rocks of Tertiary age, which themselves have broken 
through pre-existing strata of Triassic age It exhibits some of the 
features of a fissure vein, combined with those of a contact deposit 
in part and of a segregated vein in part The gangue is quaitz, 
very irregularly distributed m bodies often of great size, and foi 
the most part nearly or quite banen of ore The metalliferous 
portions of the lode, ‘ ‘ bonanzas,” as they are here generally called, 
are usually of great size, but extremely irregular m their position 
Their number has been about twenty, most of them lying near the 
surface , but the last important one discovered was struck at a little 
over 1000 feet below the surface Its dimensions were — according 
to Mr Church — about 700 feet m length, by 500 deep, and 90 wide , 
the average yield $93 55 per ton , and the total value of the bullion 
obtained from it $104,007,653. The mines on this lode have been 
worked to a greatei depth than any mines in the world extending 
over an equal amount of ground Up to October 1886 work was 
still being carried on at several points below the depth of 3000 feet 
The lower levels, below that of the Sutro tunnel, which intersects 
the lode at a point about 2000 feet below its outcrop, are now aban- 
doned “Workings are still going on, however, above the great adit 
level, where there yet remain considerable bodies of low grade ore, 
which can perhaps be extracted -with moderate profit, since more 
economical methods have been introduced both in mining and 
milling The yield of the Comstock lode at present, although small 
as compared with that of its prosperous years, is still much larger 
than that of all the mines in the Freiberg district of Saxony 

The success of the Comstock lode workings led to the active 
exploration of the whole adjacent region, with the result that a 
great number of localities were discovered where auriferous and 
argentiferous ores occur, and some of these have been extensively 
wrought and have produced largely In very few, however, do the 
ore deposits bear the distinguishing characters of true or fissure 
veins Special mention may be made of the Meadow Yalley and 
Raymond and Ely mines m Lincoln county The first-named mine 
is m Pioche, 273 miles south of Palisade station on the Central 
Pacific Railroad ; the enclosing rock is quartzite of Lower Silurian 
age, the veins varying m width, but averaging from 2 to 2J feet, 
the ore being carbonate of lead near the surface with chloride of 
silver, passing into sulphurets, as usual, in going down At the 
end of 1873 this mine was 1100 feet deep, and a large body of ore 
had been struck yielding $300 m value of silver per ton. The cul- 
minating years of the prosperity of these mines were 1872 and 1873, 
and the yield of the Ely district for those years respectively was 
$5,321,007 and $3,735,596. The Eureka district m the central 
part of ISTevada is of importance on account of the magnitude of its 
yield, and because mining and smelting operations have been 
earned on uninterruptedly since 1869, thus affording great facilities 
for scientific investigations Its ores are chiefly galena, accom- 
panied by the various oxidized combinations resulting from its de- 
composition Similar ores of zinc are also present, but m much 
smaller quantity These ores are nch m gold and silver (average — 
15 per cent lead, 0 079 silver, and 0 00248 gold) The rocks in 
which they occur are chiefly limestones, and of Lower Silurian age , 
the deposits are very irregular in. form In many of their features 
they closely resemble the so-called pipe-veins of the Uorth of Eng- 
land lead mines Much of the ore has become decomposed, and 
has been subjected, since decomposition, to a rearrangement "by 
water, analogous to stratification The total yield of the Eureka 
district fiom 1869 to 1883 is stated at about $60,000,000 in value 
of gold and silver, and about 225,000 tons of lead. According to 
present indications, this district is approaching exhaustion 
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Utah has impoitant mines resembling to a considerable extent 
those at Euieka The Hoi nsil> er mine at Fusco, in southern Utah, 
is a large contact deposit, 30 to 50 feet wide, between dolomitic 
limestone and an eruptive rock called ihyohte oi tiaehyte The 
ores are sulphate of lead with some caibonate, associated with 
heavy spar, which occurs chiefly neai the wall of eruptive rock. 
This mine has paid $4,000,000 m dividends, but none since 1884. 
The Little Cottonwood district, at a height of over 10,000 feet m 
the "W ahsatch range, shows a record oi about 3500 “locations” 
made within an area miles squaie It includes the famous 
Emma mine, where a laige body oi ore occuricd occupying an egg- 
shaped cavity m the Carboniferous limestone, which yielded largely 
(over $2,500,000), but it was soon worked out. The Flagstaff 
mine m the same canon, a “ pipe-vein ” or deposit occupying several 
irregular eave-like openings m the limestone, seems also to have 
been nearly or quite worked out One of the largest and most pro- 
ductive mines m the country, and the most important one in Utah, 
is the Ontario, in the Uintah district, Summit county The vein 
seems to be, in the lower levels at least, a contact mass between 
walls of quaitzite and highly decomposed eruptive lock (called 
porphyry), and it varies in width from a few inches to 15 feet. It 
was discovered in 1872, has been worked by a company with 
$15,000,000 capital since 1877, and up to February 1887 had paid 
$8,075,000 in dividends The Silvei Reef district m “Washington 
county is a region of remaikable mteiest, where sandstones of 
Tnassic age have been broken through and invaded by eruptive 
masses (andesites and tiachytes), and where the oie, according 
to Prof Reyer, occurs in flat masses and impiegnations between 
the strata, adjacent to the eruptive lock, and is especially largely 
developed m contact with the remains of plants with which the 
rock is filled The ores aie carbonate of copper with chloride of 
silver, passing into the sulphuiet at depths Accoidmg to the 
same authority, these mines produced a few years ago over a million 
of dollais a year ; but they have much fallen off of late The 
census leport of 1880 gives the total product of the district up to 
1st June 1880 at a little over $3,250,000 

The metalliferous deposits of Coloiado are important from their 
magnitude and variety 1 Of the actual precious metal production, 
by far the largest portion is derived fiom pyrites and galena and 
their decomposition products. The tellunde oies> of Boulder 
county and the auriferous pyrites of Gilpin county, with a few 
individual deposits in the southern portion of the State, constitute 
the source fiom which it is derived "With these exceptions its 
mineral deposits may be considered as essentially silvei-bearmg 
The principal source of silver is argentifeious galena and its decom- 
position products, while argentiferous grey copper or freibergite 
is, next to this, the most important silver-bearing mineral The 
sulphides of silver also occur, and in. some cases bismuth is found 
in sufficient quantity to constitute an ore As yet, so far as known, 
no coppei is extracted except as an adjunct in the reduction of 
silver-bearing copper ores. Placer deposits are generally confined 
to the valley bottoms among high mountain ridges ; their present 
yield is relatively inconsiderable Before the silver oi es of Lead- 
ville were discovered, mining in Colorado was principally confined 
to approximately vertical veins in the Archaean locks of the 
Front range or m the eruptive rocks of the San Juan region ; hut 
since the limestone deposits of the Mosquito range have proved so 
exceptionally rich attention has been more and more turned to 
the ores in sedimentary rocks, and many new districts have been 
discovered, but none to rival that of Leadville The Leadville 
ores are flat sheets, of the kind often designated in the Cordilleran 
mining regions as “blanket deposits,” and appear to “be contact 
deposits between the Carboniferous limestone and the overlying 
felsite, with additional or incidental oie accumulations in the lime- 
stone in irregular cavities According to reports locally published 
the product of the Leadville “smelters ” or smelting works in 1886 
was — lead, 51,925,546 lb , silvei, 4,569,013 oz ; gold, 22,504 oz , 
total value, $7,515,148 Fiom the mode of occurrence of the 
Leadville deposits it seems probable -that they will within a few 
years become practically exhausted. The area over which the blue 
limestone of Emmons (dolomite of Rolker) has been found m places 
productive is, however, very large, having been estimated at 
225,000,000 square feet The Montana deposits, which up to 1880 
are reported to have yielded fully $50,000,000, seem now to have 
been pretty much worked out The workings from which the ores 
are now chiefly obtained appear to be of the class of segregated 
veins The ores consist largely of auriferous pyrites m a gangue 
of quartz, oxidized m their upper portions and there easily 
mampidated, but m depth passing into the more refractory sul- 
phurets Unlike the ores described as occurring m Colorado and 
Utah, they are accompanied by coppei rather than by lead, and 
they are also rather manganiferous than ferriferous Much yet 
remains to be done before their nature and value can be fully 
understood , and the same may be said of the adjacent Territory of 
Idaho, the auriferous gravels of which resemble those of Montana, 
and have been next to those of California and Montana in lmport- 
i See Census Report for 1880 (1886) 
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ance (total yield to date estimated at $30,000,000) The deep 
gravels of Boise basin seem to be exceptional, and to resemble the 
deep or high gratehs of California. A very large portion of the 
mines (other than placer) of Idaho appear to lie ot the Assure class, 
and to be enclosed m a country rock ot granite, resembling in many 
respects the veins of the vicinity of Austin m Nevada. In Arizona, 
which ranks along with Idaho in the production of the precious 
metals, and is next to Michigan and Montana as a producer of 
copper, the mode of occurrence of the metalliferous deposits is com- 
plicated and varied, and is still very imperfectly known. They 
appear to he largely of the nature of contact deposits, dependent 
on the presence of some ancient or modern eruptive mass. The 
famous Tombstone district, m Pima county, has been a productive 
one, but seems at present to he declining 


Table XII — Gold and Silver Production of the Different States and 
Territories for 1885 (ui Thousands of Dollars) 



Gold. 

Silver 

Total 

1 

Gold 

S-lrer 

Total 

Alaska 

Arizona. 
California .. 
Colorado. . 
Dakota.. 
Georgia . . 
Idaho . 
Montana 

Nevada. 

New Mexico 

300 

sao 

12,700 
4,200 
3,200 
136 
1,800 
3 300 
3,100 
800 

3 

3,800 

2.500 
15,800 

100 

3.500 
10,060 

C,000 

3,000 

303 

4,680 

15,200 

20,000 

3.300 | 
136 1 

5.300 
13,360 

9,100 | 
3,800 

North Carolina 
Oregon 

South Carolina 
Utah 

1 Washington 
i Other States 
and Territories 

Total - . 

132 

8H0 

43 

ISO 

120 

90 j 

10 

6,790 

70 

5 

H CO- 

31,801 

51,600 

83,401 


The production of gold in the United States for each of the seven 
years 1880-86 inclusive is estimated (in millions of dollars) as — 
36, 34.7, 32 5, 30, 30.8, 31 8, 35 Similarly the coining value of 
the silver produced during the same years is returned as — 39 2, 43, 
46.8, 46 2, 48 8, 51.6, 51 The commercial value of silver has, 
however, of late been considerably less than the coining value — 
42, 42 5, and 39.4 in 1884-85-86. 

Mercury. AE the quicksilver produced in the United States comes from 
California, although small quantities of the ores of this metal have 
been obtained at various points in Colorado, and also in New 
Mexico A little mercury bas also been, produced in Oregon. 
The Californian mines are all in the Coast ranges, in rocks of 
Cretaceous age. Small veins of quartz containing a little cinnabar 
have been found in the Sierra Nevada j but this ore is not known, 
to exist anywhere in that range in workable quantity. The mer- 
curial ores of the Coast ranges occur m very irregular deposits, in. 
the form of strings and bunches, disseminated through a highly 
metamorphosed sihcious rock The first locality where tins metal 
was successfully mined was New Almaden, about 100 miles south 
of San Francisco Another locality— New Idria — about 100 miles 
still farther south, has also been productive, but in a less degree. 
Mercury ores have also been mined at several points north, of 
San Francisco, in the neighbourhood of Clear Lake, where they 
occur, not only in mefcamorphic Cretaceous strata resembling those 
of New Almaden, but also in recent volcanic rocks, where gold 
has sometimes been found in intimate association with the cinna- 
bar The New Almaden mine has been productive since 1850, but 
the yield has varied greatly from year to year, partly on account 
of the irregularity of the mode of occurrence, and partly on account 
of interference on the part of the United States based on a question 
of title to the property. The most productive year was 1876, when 
the number of flasks (of 7 6% ft) obtained was 47,194 The number 
produced in I860 was 23,465, and m 1886 18,000. The total pro- 
duce of the Californian mines was 59,926 flasks m 1880, 60,851 in j 
1881, 52,732 in 1882, 46,725 in 1883, 81,913 m 1884, 32,073 in. j 
1885 , and 29,981 in 1886, No new discoveries of localities of im- 
portance have been made during the past few years, and the mines 
now worked in California are all in a depressed condition. 

Tm. Tin has been discovered in numerous localities, and various 
attempts have been made to open mines — in Maine, New Hamp- 
shire, Yirgima, Alabama — but hitherto the amount of the metal 
produced has been, quite insignificant The region from which 
most has been expected is the Black Hills of Dakota, about 20 miles 
south-west of Kapid City. The occurrence of the tm ore and the 
associated minerals at the mine to which the name of Etta has been 
given is very similar to that of the ores m the Erzgebirge The 
cassiterite is disseminated through a granitic or granitoid rock in 
irregular bunches, strings, and even masses, associated with the 
usual minerals There has not hitherto been any production of 
commercial importance from this source 

Copper. The present sources of copper are almost exclusively the Lake 
Superior region, and the Territories of Montana and Arizona The 
mines of Lake Superior are the only important mines in the world 
in which, the metal is exclusively obtained in the native state 
The mode of occurrence of the copper vanes, however, considerably 
in different portions of the mining district, which extends from 
Point Keweenaw along the southern shore of the lake to a little 
beyond the Ontonagon river The most productive mines at pre 
sent are those m the vicinity of Portage Lake, about half-way 
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; between the eastern and western extremities of the cupriferous 
range The rock m -which the metal occurs is an old basalt, 
much metamorphosed from its original condition, and m the form 
now generally called melaphyre This belt, commonly known m 
the region as the “trap range,” is a volcanic material, interbedded 
m numerous alternating layers vith sandstone and conglomerate, 
equivalent geologically to the Potsdam sandstone of the New York 
Survey or the Pmnoidial of Barran.de The metal occurs along 
nearly the whole extent of Keweenaw Point in veins crossing the 
formation, and having all the characters of true fissure veins, th& 
gangue being a mixture of quartz and calcitc with various zeolitie 
minerals. Copper in large masses has been found m various mines- 
on Lake Superior, but in none of such great dimensions as at the 
Minnesota mine, near the Ontonagon river The largest mass- 
discovered here weighed about 500 tons Its length was 46 feet, 
its breadth 18£, and its maximum thickness 8^ While a consider- 
able amount of copper has been obtained on Lake Superior in laige 
masses, and lumps too small to be shipped separately, and therefore 
put in barrels and called “barrel-work,” much the larger portion 
occurs m small grains, scales, and strings, disseminated through 
the rock. For crushing rock of this chaiaeter a new form of stamp 
known as the Ball stamp was invented, one head of which is cap- 
able of crushing from 220 to 250 tons of rock in twenty-four hours. 
The most interesting mine on Lake Superior, and indeed the largest 
and most important — not being an open-work — in the world, is 
that of the Calumet and Hecla Company The mode of occurrence 
of the copper, which is all in the metallic form, and like that of 
the other Lake Superior mines almost chemically pure, is peculiar. 
The cupriferous mass is a bed of eruptive material, inter stratified 
with other masses of similar origin, but itself a conglomerate made 
up chiefly of more or less rounded pebbles of eruptive rock — rhyo- 
lite, trachyte, and basalt — cemented together by native copper The 
Calumet and Hecla mines, which form one connected work, have 
been opened over a length of about miles, and to a depth, on the 
inclination of the metalliferous bed, which is about 39°, of about 
3300 feet. The number of men employed is about 2800, and the 
production for 1886 was 22,552 tons (the total amount since 1866 
being 201,529 tons). 

The copper mines of Montana are chiefly in the vicinity of Bntte 
City. The really important operations seem to Jbe pretty closely 
limited to an area only 2J miles long by 1 mile wide, within which 
are three important silver mines, as well as the copper mines which 
make the district so famous There are two great classes of mineral 
occurrences, — cupriferous veins, carrying more or less silver, and 
silver veins, with a manganese gangue, which carry little or no 
copper. These two groups have certam features m common They 
all occur in granite, and are all accompanied by zones of decomposed 
country rock, which ran parallel to and usually form the walla 
of alL the large copper veins that have been opened to any great 
depths, and which are called porphyry dikes by the miners, but 
are really granite altered by the chemical changes which. have 
accompanied the formation of the lode They all pitch vertically or 
nearly so, and lack entirely the well-defined walls and the selvages 
winch are characteristic of fissure veins The cupnfeious veins 
appear on the surface as wide hands of quartzose lock, much de- 
composed and stained with gossan. The surface oie always carries 
silver, is almost entirely in a free-milling condition, and generally 
m paying quantity Nearly all the lodes at piesent worked for 
copper were at first worked for silver, and this condition continued 
until the water-line was leached, when the base oies — mainly the 
ordinary sulphuretted combinations of copper and of copper and 
iron, especially copper glance oi vitreous copper and ernhescite or 
vanegated, peacock, and horseflesh ore — set in. The veins are of 
gieat size, being often thirty feet wide for several hundred feet 
in length. The average width of pay ore in the copper veins is 
stated to be not less than 7 feet , the Anaconda — the widest of any 
yet opened — averages over 12 feet of profitable ore, and m many 
places widens to 30 or 40 feet for a great distance, showing no 
diminution in richness at the depth of 800 feet In a part of these 
veins — as, for instance, the Anaconda and Liquidation — the ore is 
copper glance m a gangue of quartz and decomposed feldspathic 
rock ; while another type of veins, represented most perfectly by 
the Parrot vein, has nearly its entire metallic contents m the form 
of erubeseite. This last-mentioned vein is also of great impoitance 
for its silver. The veins of the manganese- silver group lie all 
within a small area, hut are of much interest and value The 
gangue is quartz, heavily charged with its various oxidized com- 
binations of manganese, all more ox less argentiferous, the amount 
of silver ranging from three or four to several hundred ounces of 
that metal per ton In these manganese veins the transition from 
decomposed oxidized combinations to the hard silicate and caibonate 
of that metal at the water-lme is as sudden and striking as that 
from oxidized to sulphuretted ores in the previously -mentioned 
class of veins An exceptional occurrence m this district is that of 
the Gagnon mine, of which the gangue is chiefly qnartz, and the 
ore argentiferous zinc blende. 

There has of late years been a falling off in. the production of 
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copper in Arizona, but tins appears to be due to unfavourable 
situation -with, reference to a market rather than to exhaustion. The 
Santa Rita mines, m New Mexico, near the Arizona line, weie the 
first worked m that region, but are at present idle The original 
workings were for metallic copper, occurring near the contact of a 
bed of limestone with an eruptive rock resembling felsite, the 
whole deposit being one of n regular character Near the junction 
of the felsite and the limestone there is a series of parallel veins, m 
which the copper occurs m the form of carbonates and oxides 
The Clifton district has been the scene of continuous ruining opera- 
tions since 1872, and is at present the largest producer ot copper 
m the south-west. Its cupriferous deposits have been divided 
into three classes, — those occurring in limestone, those associated 
with porphyry, and those m the granite The ores of the fust class 
are the red oxide m a gangue of compact haematite and the carbon- 
ates m a gangue of brown manganese ore The ores of the second 
and third class are oxides and oxysulphides, changing into copper 
glance at a trifling depth, and into yellow sulphurets in the deepest 
workings The deposits are irregular, in some respects resembling 
contact deposits, and in others the metalliferous occurrences in the 
North of England lead mines They are called by many mining 
geologists “ pockets ” , but other authorities considei them true 
veins The most productive mine of the district — the Longfellow 
— is described as being an almost vertical fissuie in stratified lime- 
stone, at or near its junction with a dike of felsite. 

Table XIII . — Corner Production of United States (in Tons) from 
18S2 to 18S6 



1SS2 

1883 

1884. 

1885 

1886 

Lake Supenoi 
Montana 

Arizona 

Other localities 

25,438 

4,043 

8,029 

2,957 

26,653 

10,658 

11,010 

3,253 

30,961 

19,238 

11,935 

2,574 

32,209 

30,267 

10,137 

1,438 

35,593 

25,719 

6,989 

1,340 

Total domestic copper 
From imported ores 

40,467 
446 1 

51,574 

726 

64,708 

1,276 

74,051 

2,271 

69,641 

2,000 

Total. . 

40,913 

52,300 

65,984 

76,322 

71,641 


Zinc has become within the past few years an important article 
of production. The oies are found m very numerous localities, 
usually in connexion with those of lead, both in the Appalachian 
range and throughout the comparatively undistuibed Palaeozoic 
regions of the Mississippi valley The Illinois zinc furnaces are at 
Peru, La Salle, and Collinsville ; those of Missouri mostly at Caron- 
delet near St Louis, but there is one at Rich Hill and one at Joplin 
Those of Kansas are at Pittsburg, with the exception of one at 
Weir City. There is also a small establishment at White River m 
Arkansas. There are also zinc works at Bergen Point, UJ., and 
at Bethlehem, Pa , and one small establishment m Tennessee. 


Table XIV .— Total Zine Pi eduction (m Tons) from 1881 to 1885. 



1881 

1882 

1883. 

1884 

1885 


14,509 

16,250 

15,037 

15,708 

17,845 


4,464 

6,576 

8,500 

7,017 

7,591 

Missouri. .. 

2,455 

2,232 

5,116 

4,670 

4,175 

Other States 


5,087 

4,770 

7,018 

7,216 

Total 


30,145 

33,423 

34,413 

36,327 


The lead production was for many years, as already mentioned, 
limited to two districts near the Mississippi, — one, the so-called 
“Upper Mines,” covering an area of 3000 to 4000 square miles 
included within the States of Wisconsin, Iowa, and_ Illinois , the 
other, the “Lower Mines,” m south-eastern Missouri. The yield 
of the Upper Mines reached its culminating point about 1845 , and 
in 18 52 it had fallen off to about 15, 000 tons That of the Missouri 
mines also fell off, so far as the south-eastern district was concerned, 
but the loss was more than compensated by discoveries of ore m 
south-western Missouri, and later m the adjacent State of Kansas 
The production of all these districts (the lead of which contains but a 
trace of silver) for the years 1880-1884 is given by Mr E A Caswell 
as follows .—24,700 tons in 1886, 27,470 in 1881, 25,900 in 1882, 
19,300 in 1883, and 17,567 in 1884 A considerable portion of the 
recently renewed activity in the Missouri mines is due to the in- 
creased utilization of the zinc oies associated with the galena.^ The 
numerous lead mines opened and worked m various States in the 
Appalachian region, from Marne to North Carolina, have nearly 
all proved unsuccessful. Yet, on the whole, the country has 
largely increased its product — a result due, chiefly, to the dis- 
covery and. successful working of various lead ores containing 
silver in sufficient quantity to pay for separation, in several of the 
Cordilleras States and Territories. The total yield was 87,340 tons 
m 1880, 104,540 m 1881, 118,650 m 1882, 128,515 in 1883, 124,908 
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m 1884, 115,546 in 1885, distributed in 1883-84 as follows (Table 
XV) — 


1 

1883 | 

; 1884 

i 



1883 

1884 

Utah 

Nevada 

Colorado . . 

Montana 

Idaho 

25,900 

5.550 

63,000 

4,500 

5,350 

23,000 

3,570 

56,400 

6,250 

6,700 

New Mexico 

Arizona 

California 

Mississippi Valle} . 
Viigmia . . 1 

2,100 ! 
1,350 
1,500 
10,300 
190 

5,350 

2,400 

1,420 

17,567 

220 


To the non-metallic mineral substances mined or quarried in the 
United States, apart from coal and petroleum, which have been 
aheady considered, only very brief reference can here be made 
The value of the lime and building-stone used in the country m 
1885 was, for each of these articles, at least as great as that of the 
petroleum Coal alone constitutes nearly seven-tenths of the value 
of the non-metallic minerals mined, and coal, petroleum, buildmg- 
stone, and lime together make up almost nineteen-twentieths of 
the same total Other important articles are — salt (value §4,825,345 
in 1885), cement (§3,492,500), phosphate -rock (§2,846,064), and 
limestone for flux in iron manufacture ($1,694,656). 

The utilization of the brine springs of New York and Virginia Salt 
was begun towards the end of the last century, and has become ex- 
tensively developed To this development has been added that of 
RiTmla.r saline resources m Ohio and Michigan Pievious to this, 
however, some salt had been made by the evaporation of sea-water 
at points along the coast, and especially m the neighbourhood of 
Massachusetts Bay , and the census of 1880 showed still six estab- 
lishments of this kind in existence, producing nearly 10,000 bushels 
of salt per annum In California the evaporation of sea- water has 
attained some impoitance (884,443 bushels in I860), the climatic 
conditions being much more favourable than along the northern 
Atlantic A very small amount of salt was also made on the Flonda 
coast. There aie various lakes and partially or wholly dried-up 
beds of former lakes in the Cordilleran region, which are capable 
of furnishing a large quantity of salt, and some of these have been 
worked to a limited extent for use m metallurgy By far the larger 
portion of the salt manufactured in the United States comes from, 
the evaporation of bnne, obtained by boring The produce of the 
• four brine-producing States (in bushels of 56 lb) is given as follows 
m the census leport for 1880 — Michigan, 12,425,885 , New York, 
8,748,203, "West Yirgima, 3,105,333 , Ohio, 2,650,301; total, 
26,929,722, total production of all the States, 29,800,298. The 
New Yoik salt region is m the centre of the State, near Syracuse. 

The bnne is obtained m a detrital deposit, varying m size from the 
coarsest gravel to the finest sand, which fills depressions m the 
Onondaga or Salma shales, to the depth in places of 300 or 400 
feet These shales aie of Upper Silunan age. No rock-salt has 
been struck by boring , but farther west, at vanous points m New 
York, Canada, and Michigan, the presence of large bodies of salt 
has been proved by the aid of the diamond dull. As yet, however, 
this source of supply has only been utilized to a limited extent 
The salt of Michigan comes from several distinct geological horizons. 

The uppermost one is in the Coal-measures, the next lower in the 
Lower Carboniferous, and tbe lowest m the Onondaga or Salma 
salt gioup, the salt-beaimg formation of New York It is only in 
the last-named formation that rock-salt has been found m Michigan, 
namely, at Bay City, on Saginaw Bay, where, at a depth of 2085 
feet, a bed of salt 115 feet m thickness was bored through. In 
the Saginaw valley salt can be produced more cheaply than any- 
where else in the country , the business of salt-making is asso- 
' ciated with that of sawing lumbei, and the refuse of the saw-mills 
feeds the fires under the salt-pans 

The following table (XVI ) shows tbe value of the metallic pro- 
ducts of the United States for the years 1882, 1883, 1884, and 1885, 
as reported by tbe chief of the Division of Mining Statistics of the 
United States Geological Survey — 



1882 

1883. 

1884. 

1885 

Pig-iron 

Silver 

Gold 

sr 

Zinc 

Mercury 

Nickel 

Antimony . 
Platinum 

Aluminium 

$106, 336,429 

46.800.000 

82.500.000 
16,038,091 
12,624,560 

3,346,620 

1,487,042 

309,777 

12,000 

600 

$91,910,200 

46,200,000 

30,000,000 

18,064,807 

12,322,719 

3,311,106 

1,253,632 

52,920 

600 

875 

$73,761,624 

48.800.000 

30.800.000 
18,106,162 
10,537,042 

3,422,707 
936,327 
48,412 | 

450 

1,350 

$64,712,400 

51.600.000 

31.801.000 
18,292,999 
10,469,431 

3,539,850 

979,189 

191,753 

187 

2,550 

§219,765,109 

$203,116,859 

$186,414,074 

$181,589,365 


The value of the iron is the spot value , that of the gold and 
silver the co ining value , that of the copper, lead, and zinc the 
value at New York , and that of the mercury the value at San 


The total values of the mineral products of the United States 
for the same years are returned on the same authority as amount 
mg respectively to'$235, 461, 580, $249,049,889, $226,800,674, and 
$246,931,991. (J. D. W.) 

xxm. — 103 
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Population 

Growth The population of the English colonies in North America -was at 
of the no time definitely ascertained In lu-» History of the Constitution, 

papula' Mr G. T Curtis prt'-ents a table showing the estimated numbers 
tion, in the several States as that used by the ‘‘Federal Convention’ of 
1787 By this the aggregate population is put at 2,781,000 By 
the first census of the United States, however, taken in 1790, the 
population was ascertained to be then 3,929,21 4. The second census, 
in 1800, showed a population of 5,303,453 , and the third, that 
of 1810, showed another prodigious advance, the register reading 
"Watson’s 7,239,881. An important prediction in the history of population 
predio- is that of Elkanah Watson, of New York, who in 1815 under- 

tions, took to project the population of the United States from 1820 to 

1900 The following are hn> figures for the period 1820 to 1850 
(Table I.), m comparison with the actual results of the successive 
enumerations * — 



1S20 

1S30 

1840. 

1830 

Watson .. . .. .. 
The census 

Watson’s error . 

0,625,734 
0,613, 823 

12,833,643 

12,866,020 

17,116,526 

17,069,453 

23,185,368 

23,191,876 

-8,088 j 

-32,375 

+47,073 

—6,508 


No similar series of statistical predictions ever attained such a 
degree of verification, or commanded equal interest or admiration. 
But quite as remarkable as the fulfilments of the earlier estimates 
have been the failures m the later ones, as shown by the corre- 
sponding figures for 1860 to 1900 (Table II.) — 



I860 

1870 

1880 

1890 

1900 

Watson 
Census— . . , 

31,753,824 

31,443,321 

42,328,432 

38,758,371 

56,450,241 
50,151,783 j 

77,266,089 

1 

100,355, 9S5 

Watson’s error 

+310,503 1 

+3,770,061 

+6,294,458 

1 ! 



Condi* Watson’s estimates came so true during the earlier decades be- 
tions of cause of the remarkable steadiness of the conditions then controlling 
increase, population. In 1790 there were about 600,000 white families m 
the United States Speaking broadly, there weie few very rich, 
and, except from the effects of intemperance or the premature death 
of the breadwinner, there were few very poor. Food was abundant 
Both social traditions and the religious beliefs of the people en- 
couraged fecundity. The country enjoyed domestic tranquillity. 
AH thus while, too, the land was but partially settled Mechanical 
labour was scarce, and even upon the farm it was difficult to com- 
mand hired service, almost the only farm labourers down to 1850, 
in the north, being young men who went out to work for a few 
years to get a little ready money to marry upon The conditions 
recited are such as would allow population to expand without re- 
striction. The change that was inevitable came between 1840 and 
1850. That the reduction in the birth-rate coincided with a cause 
which was regarded as certain to quicken the increase of population, 
namely, the introduction of a vast body of fresh peasant blood from 
Europe, affords another instance m proof that, even m this matter 
of population, moral are far more potent than physical causes. 

The accessions between 1840 ana 1850 from Ireland and Germany 
were enormous, the total immigration rising to 1,713,251 against 
599, 125 during the decade preceding, and against only 143, 439 from 
1820 to 1830 And these people came in condition to breed with 
unprecedented rapidity, under the stimulus of an abundance, in 
regard to food, shelter, and clothing, such as the most fortunate 
of them had never known. Yet, in. spite of these accessions, the 
population of the country realized a slightly smaller proportion of 
gam than when the foreign arrivals were almost msigmficaut. 

The change which produced this falling off from the traditional 
rate of increase, namely, about 3 per cent per annum, was that from 
the simplicity of the early times to comparative luxury, involving 
a nse m the standard of living, the multiplication of artificial neces- 
sities, the extension of a paid domestic service, the introduction 
of women into factory labour. For a time the retardation of the 
normal rate of increase among the native population was concealed 
from view by the extraordinary immigration During the decade 
1850 to 1860 the foreign arrivals rose to the enormous total of 
2,57 9,580, till it came about- that almost one-seventh of the popula- 
tion of the country consisted of persons bom abroad And among 
this class no influence was yet exerted in restriction of population 
Yet in spite of the arrival of 4,292,831 foreigners between 1840 and 
1860, of whom 3,500,000 survived at the latter date, having had 
three (perhaps four) million children bom to them on the soil, the 
census returns of 1860 showed a falling off from Watson’s predic- 
tion of 310,503. At the time that prediction was made (1815) 
the arrivals at ports of the United States had aveiaged about 5000 
per annum. Had the reinforcement from the outside been enhanced 


only proportionally to the increase within, the figures for I860 
would have found Watson’s estimate wrong by several millions 
The ten years from 1860 to 1870 witnessed the introduction of a 
new force operating to bring down the rate of national increase, 
namely, the war of secession. The superintendent of the ninth 
census, 1870, presented a computation of the effects of this cause, — 
first, through direct losses, by wounds or disease, either m actual 
serviee of the army or navy, or m a brief term following discharge ; 
secondly, through the retardation of the rate of increase in the 
coloured element, due to the privations, exposures, and excesses 
attendant upon emancipation, thirdly, through the check given to 
immigration by the existence of war, the fear of conscription, and 
the apprehension abroad of results prejudicial to the national 
welfare. The aggregate effect of all these causes was estimated 
as a loss to the population of 1870 of 1,765,000. Finally, the tem- 
porary reduction of the birth-rate, consequent upon the withdrawal 
of perhaps one-fourth of the natural militia (males of 18 to 44 years) 
during two-fifths of the decade, may be estimated at perhaps thiee* 

! quarters of a million From these computations it would appear 
that, had the war of 1861-65 not broken out, the population of 1870 
would still, in spite of accessions from abroad and of the quickened 
fecundity of the newly arrived elements, have shown a large de- 
ficiency from the numbers estimated by Watson 
The tenth census put it beyond doubt that economic and social 
forces had been at work, reducing the rate of multiplication The 
ascertained populationof 1880 was 50, 155, 783, against the estimated 
56,450,241 Yet no war had intervened; the industries of the 
land had flourished , the advance m accumulated wealth had been 
beyond all precedent ; immigration had increased to 2,944,695 for 
the decade It is hazardous to speak of the future , but the most 
reasonable computation which can at present be made fixes the 
population of 1900 at about eighty millions, or twenty millions 
less than the estimate of Watson 

The achievement of independence found the people of the United Geo- 
States owning the entire country between the Gulf and the Great graphical 
Lakes, excepting only Florida, as far to the west as the Mississippi, process 
but the actual settlements were, with a few minor exceptions, con- of 
fined to a narrow stnp of territory along the Atlantic shore The national 
! depth of settlement, horn the coast inland, varied greatly, langing growth, 
from what would he involved in the mere occupation of the shore See Plate 
for fishing purposes to a body of agricultmal occupation extending YII 
hack to the base of the great Atlantic chain 
If we trace the western boundary of the body of continuous 
settlement at that time, we find, beginning at the north-east, 
sparse settlements extending along the entire seaboard to the New 
Hampshire line The southern two-thirds of New Hampshire and 
nearly all Yermont were thmly covered by population Reaching 
New York, the line of population branched off from the Hudson, 
north of the Mohawk, the westward tide flowing through a broad 
gap between the Adirondacks and the Catskills, which constitutes 
the northernmost of four mam paths along which migration lias 
historically taken place Spreading over central New York, 
population had already covered the valley of the Mohawk and the 
region of the interior lakes In Pennsylvania population had 
spread north-westward, occupying not only the Atlantic plain hut 
also, with sparse settlements, the region traversed by the numerous 
parallel ridges of the eastern portion of the Appalachians We 
omit, for the moment, consideration, of the settlements around the 
junction of the Allegheny and the Monongahela rivers, represent- 
ing an overflow through the second of the four great channels of 
population,— that, namely, which crosses southern Pennsylvania, 
western Maryland, and northern Yirgmia, parallel to and along the 
course of the upper Potomac Omitting then this, which we may 
term the Pittsburgh group, we find, in Virginia, that sparse settle- 
ments had in 1790 extended westward beyond the Blue Ridge, and 
into what is now West Yixgima, on the western slope of the Alle- 
ghany Mountains, while another narrow tongue of population had 
penetrated south-westwards, down to the head of the Tennessee 
nver, in the great Appalachian valley, having found out the third 
of the four mam channels alluded to In New Carolina settlement 
was still limited by the base of the Appalachians Georgia was as 
yet, owing to the presence of Indian tribes, only occupied to the 
depth _ of about two counties along the Savannah river. The le- 
servations of the Red Men still prevented population from moving 
westward along the fourth of the great natural paths alluded to, — 
namely, that around the southern end of the Appalachian chain 
In the preceding rapid survey of the new nation four groups 
have been omitted, — the first, the Pittsbmgh group, m south- 
western Pennsylvania , the second, the smallest, in West Yngima, 
upon the Ohio and Kanawha rivers , the third, and by far the 
largest, m northern Kentucky, upon the Ohio river, comprising 
about 11,000 square miles ; and the fourth upon the Cumberland 
river, in Tennessee. The existence of these outlying groups of 
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population m 1790 bore witness to the daring and even reckless 
courage of the American pioneer 

1790. In addition there weie m 1790 a score or more of small posts 
or incipient settlements, mainly of French, origin, scattered over 
what was then an almost unbroken wilderness Among these ■were 

Detroit, Vincennes, Kaskaskia, Frame Dn Chien, Maehmae, and 
Gieen Bay The entire settled area at the first census is computed 
to have been 239,935 square miles, which, with an aggregate popu- 
lation of 3,929,214, would yield an average density of 16 4 persons 
to the square mile The centre of population, as that phrase is 
commonly understood, rested east of Baltimore 

1800. The census of 1800 showed a total settled area computed at 
305,708 square miles, including all outlying tracts As the popu- 
lation had risen to 5,308,483, the average density of settlment had 
become 17 4 The centre of population had moved 41 miles west, 
along the 39th parallel of latitude. 

1810. The map of 1810 shows a vast change, owing to the acquisition of 
Louisiana from France j the settled area was 407,945 square miles, 
which, with an ascertained population of 7,239,881, gave an average 
of 17 *7 persons to the square mile It is remarkable that the Ameri- 
can people, m nearly doubling their numbers between 1790 and 1810, 
only increased the average density of settlement from 16 4 to 17 7 
At the latter date we find the hills of western New York now 
almost entirely covered with population, which has spread along 
the southern shore of Lake Erie, well over into Ohio, effecting a 
junction with the previously existing body of settlement about the 
forks of the Ohio. The occupation of that nver has become com- 
plete from its source to its mouth, with the exception of small 
gaps below the entrance of the Tennessee. The early Kentucky 
settlements have expanded m every direction, until almost the 
entire State is covered, while that body of population has been, 
extended southwards to the Tennessee, in what is now northern 
Alabama. In Georgia settlement is still held back by the presence 
of the Creek and Cherokee Indians, although a treaty with the 
former tnbe m 1802 has opened up portions of the State, which 
have heen eagerly occupied In Ohio the movements of popula- 
tion northwaid fiom the river of that name and westward from 
Pennsylvania have carried forward the line of settlement, until it 
comprises two-thirds of the State Michigan and Indiana, still Terri- 
tories, remain virgin soil, with the exception of a little strip around 
Detroit, and a small area in the south-western part of Indiana. St 
Louis has been transferred, by the purchase ot Louisiana, from a 
foreign jurisdiction to that of the United States, and has become an 
important centre of population, settlements having spread from it 
northward to above the mouth of the Missouri, and southwaid, 
along the Mississippi, to the mouth of the Ohio. At the mouth of 
the Arkansas is found a similar body of population Looking 
still farther south, settlements are observed m the newly organized 
Territory of Orleans, extending across the Mississippi to its left 
bank, and reaching up to the site of Vicksburg. 

1820. In 1820, atthe fourth census, the population had become 9,633,822, 

the area of settlement had reached 588,717 square miles, yielding 
an average density of 18 9 The effect of the westward movement 
during the decade had been to move the centre of population 50 
miles, still on the 39th parallel 

1830. In 1830 the area of settlement was 632,717 square miles, yielding, 
with an aggregate population of 12,866,020, an aveiage density of 
20 3 The centre of population had passed westward only 30 miles, 
the energies of the people having been given largely to filling up 
the already included areas The most noticeable changes are m 
the south In Georgia the settlements have spread westward, across 
the entire breadth of the State, where they have struck against the 
barrier of the diminished Creek reservation Stopped at this point, 
they have moved downwards into the south-west comer of the State, 
and over the boundary line into Florida, recently acquired from 
Spam No general advance is to be noted in Mississippi, owing 
to the continued presence of the Choctaw and Chickasaw nations. 
The Alabama group has widened and deepened, until perhaps two- 
thirds of the State is covered. In Mississippi the chief growth has 
been through a broad belt, up the river of the same name, reaching 
to the present site of Kansas City Population has progressed north- 
ward m Illinois, until more than half the State is covered , while 
Indiana and Ohio have greatly reduced their vacant areas 

1840 The settled area of 1840 was 807,292 square miles, the popu- 
lation was 17,069,453, the average density 21 1. The centie of 
population had moved 55 miles, almost exactly due west The 
most marked changes during the ten years had been in Georgia, 
Alabama, and Mississippi, whence the Indian tribes — Cherokees, 
Creeks, Chickasaws, and Choctaws — had been removed to the 
Indian Territory Now, at last, we see population taking the 
southernmost of the four western loutes of migration, — that round 
the lower end of the Appalachian chain. In northern Illinois, the 
Sac and Fox and Pottawatamie tribes having been removed to the 
Indian Temtoiy, their country has been promptly taken up ; and 
we now find settlements carried ovei the whole extent of Indiana 
and Illinois, and northwards across Michigan and Wisconsin, as far 
as the 43d parallel Population has passed the Mississippi into 
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Iowa Territory, and occupies a broad belt up and down that stream. 

In Missonn the settlements have spread northwards fiom the Mis- 
souri nver nearly to the boundary of the State, and in the opposite 
direction until they cover most of the southern portion, making 
connexion with the settlements m Arkansas Population has laigely 
increased in Flonda , but the southern portion of the State remains 
unoccupied, owing to the hostility of the Seminole Indians 
Between 1840 and 1850 the limits of the United States had been 1850 
gieatly extended by the annexation of Texas and the territory ceded 
by Mexico m the treaty of Guadalupe Hidalgo, these acquisitions 
embiacmgan area largei than the original area of the United States 
as defined by the treaty of 1783 The frontier of population now 
lests on the Missouri through a great north and south extent, and 
this date thus marks the natural division of the histoiy of popula- 
tion m tlie United States into two parts The map of 1850 does 
indeed show a few settlements on the newly acquired Pacific coast, 
sparsely covering perhaps 30,000 square miles, with mining camps 
from a few weeks to a year old, comprising m all about 100,000 
souls But these small and distant groups may, in a survey like 
the present, be disregarded In this gieat journey of the English 
race to the Missouri we have seen the population increase from 
3,929,214 to 23,191,876 , the settled area has increased from 
239,985 square miles to 9/9,249 The territory of the United 
States has grown, through purchase and war, from 827,844 to 
2,980,961 square miles. The original thirteen States have become 
thirty The centre of population has moved w estward, during sixty 
years, over the space of 276 miles, notwithstanding the deepening 
of agricultural settlement in the older portions of the country and 
the growth of large commercial towns upon the seaboard, which 
have raised the average density to 23 7 persons to the square mile 
In 1860 the population of tlie Pacific coast settlements (about 1880. 
100,000 m 1850) had risen to about 620,000, covering sparsely 
about 100,000 squaie miles In the east the great fact observed 
is the extension of settlement, for the first time, beyond the line 
of the Missouri. The movement up the slope of the great plams 
has begun. Into Kansas and Nebraska, especially the former, 
settlers aie pounng rapidly, under the influence of the fierce 
struggle which is being waged to determine the political character 
of those Territories Population has reached even beyond the 97th 
meridian In the south Texas has filled up still more rapidly, 
its extreme settlements reaching to the 100th meridian The 
small groups about St Paul, m Minnesota, have spread in all 
directions, after forming a broad band of union with the mam 
body of population, down the line of the Mississippi In Iowa 
population has crept steadly north-westward, along the course of 
the drainage, until the State is nearly covered. Following up the 
Missouri, settlers have crossed into the south-eastern comer of the 
present Terntory of Dakota In "Wisconsin the settlements have 
moved at least one degree farther north In the upper peninsula 
of Michigan the little settlements which appeared m 1850, m the 
upper region around Keweenaw Point, have extended and increased 
m density as that mining region has developed m importance. 

The hitherto unsettled regions in southern. Missouri, north-eastern 
Aikansas, and north-western Mississippi have become sparsely 
covered The entire occupied area of 1860 is 1,194,7 54 square miles , 
the population is 31,443,321, and the average density 26 5. The 
centre has moved 81 miles westwaid since 1850 
The yeai 1870 found the nation undivided, with an aggregate 1870. 
population of 38,558,371, occupying 1,272,239 square miles, the 
average density being 30 3 The new Cordilleran and Pacific coast 
settlements, beyond the 100th meridian, comprising about 1,000,000 
sonls, occupying about 120,000 square miles, have airanged them- 
selves, rudely, in three longitudinal belts The most eastern of 
these lies in central Colorado, New Mexico, and Wyoming, and 
along the eastern base of the Rocky Mountains Population was 
first largely attracted thither m 1859 and 1860 by the discovery ot 
mineral deposits, and has heen retained there hy the richness of 
the soil and the abundance of water for irrigation The second 
belt is that of Utah, settled by the Mormons This community 
differs ladically in character from other Rocky Mountain settle- 
ments, being essentially agncultural, the mining industries having 
been discountenanced as tending to fill their “Promised Land 53 with 
Gentile adventurers The settlements here in 1870 extended from 
southern Idaho southward, through central Utah, mto northern 
Arizona With the exception of the two considerable towns of 
Ogden and Salt Lake, they consisted mainly of scattered hamlets 
and small villages, around which were grouped the farms of the 
several communities. The third helt is that in the Pacific States 
and Territories, extending from Washington Terntory southward 
to southern California, and eastward to the systems of “Sinks,” so 
called, in western Nevada This highly complicated body of popu- 
lation owes its existence to the mining industry. Beginning in 
1849, it has grown through successive mineral discoveries, although 
, more than one of its chief seats in earlier days have long since become 
deserted camps, more dreary even than before the white man came. 
Latterly the value of this region to the agriculturist has been recog- 
nized, and the occupations of the inhabitants axe undergoing a 
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marked change. These three longitudinal belts comprised nme- 
tenths of the population of 1870 whnh was vest of the general 
frontier line The remainder were scattered about in the valleys 
and on the mountains of Montana, Idaho, and Arizona, in military 
posts, in isolated mining camps, and on cattle ranches. 

In the east the traditional westward movement proceeded at less 
than its usual rate during I860— 70. YY hereas the centre of popu- 
lation moved SI imles m 1850-60, it accomplished a journey of only 
42 miles m the succeeding decade. In part this was due to the dis- 
couragement of pioneer enterprise by the state of war, portions of 
the frontier bang involved m Indian hostilities, or becoming the 
scene of guerilla atrocities, all the way from Minnesota to Arizona , 
in part, to the absorption into the army of the restless portion of 
the population which had been w ont to lead the race m opening up 
new regions. In Larger part, however, it was due to the prodigious 
growth, under the artificial entourage ment afforded by war, of the 
manufacturing industries of the east. Nevertheless, in southern 
Minnesota population had gone to the boundary of the State, and 
had poured up the Big Sioux river m south-eastern Dakota , Iowa 
had become entirely occupied , through Kansas and Nebraska popu- 
lation had moved westward, following, in general, the courses of 
the larger streams and of the newly constructed Pacific railroads 

The tenth census (18S0) disclosed a population of 50,155,783 
The first tiling which strikes one is the vast extent of territory 
brought under occupation for the fiisfc time The settled area has 
risen sharply to 1,569,570 square miles, so that, with nearly twelve 
millions added to the population, the average density of settlement 
has only increased from 60 3 to 32 The settlements m the Cordil- 
leran regions and on the Pacific show enormous accessions of occu- 
pied terntory. In the east w e note changes ulueh are far greater m 
absolute importance, though less conspicuous in comparison with 
the extent ot previously existing settlement. In Kansas and Ne- 
braska a broad tide has spiead westward over the plains, annexing 
vast tracts before unoccupied. At several points the pioneer line 
has reached the boundary of the Humid Region, so that farther 
extension must hereafter be governed by the supply of water m the 
streams. Hence we already see the principal river marked by long ] 
nbbon-like bands of population. In Minnesota and east Dakota the j 
building of railroads and the remarkable wheat-producing capa- 
bilities of the region have caused a rapid development of popula- 
tion. Besides the agricultural region of east Dakota, we note the 
formation of a body of settlement m the Black Hills, in. the south- 
west corner, the result of important discoveries of gold deposits 
In Wisconsin the unsettled area has rapidly decreased as railroad 
construction has advanced In the upper peninsula of Michigan 
the copper and iron interests, and the railroads which subserve them, 
have peopled a large extent of territory In the lower peninsula not 
only have settlements surrounded the head o£ the peninsula, but 
there remains only a small body of unsettled lands in the mterioi, 
the vast pme forests having been swept away by the activity of the 
lumbering industry In the south Texas has made great strides, 
through the extension of railroads and the development of the eattle 
and sheep interest. The unsettled area in the peninsula of Florida 
ha3 decreased deeidedly, while the vacant spaces heietofore seen 
along the upper coast of Florida and Louisiana have disappeared 
The centre of population moved 58 miles westward between 1870 
and 1880, making the total journey 457 miles since 1790 
The following tables (III , IV.) show the distribution of popu- 
lation by drainage basins and according to altitude — 


Drainage Basra 

Area m 
Square Miles 

J Population, 1SS0 | 

Total. ! 

Per Sq Mile 

New England coast , . 

61,830 

3,788,314 

612 

Middle Atlantic coast . 

83,020 

9,240,897 

111*3 

South Atlantic coast 

132,040 

4,114,563 

312 

Great Lakes 

175,340 

5,684,147 

32 4 

Gulf of Mexico . 

3,725,980 

25,884,117 

14 9 

Total Atlantic 

2,178,310 

I 48,717,293 

22 4 

Great Basin 

228,150 

i 227,107 1 

10 

Pacific Ocean . . , 

619,340 

| 1,211,383 

19 

Total. . „ 

3,025,000 

50,155,783 | 

16 6 


Height above 
Sea-Level, In 
Feet. 

Population 

of the Group. 

Percent of 
Total Popula- 
tion withm 
the Gioup 

Population 
below each 
Contoia 

Per Cent of 
Population 
below each 
Contour 

0-100 

9,152,296 

18 25 

9,152,296 

18*25 

100-500 

10,776,284 

2148 

19,928,580 

39*73 

500-1000 

19,024,320 

37 93 

38,952,900 

77 66 

1000-1500 

7,904,780 

15 76 

46,857,680 

93 42 

1500-2000 

1,878,715 

3 75 

48,736,395 

0717 

2000-3000 

664,923 

133 

49,401,318 

98 50 

3000-4000 

128,544 

26 

49,529,862 

98 76 

4000-5000 

167,236 

33 

49,697,098 

99 09 

5000-6000 

271,317 

54 

49,968,415 

99 63 

6000-8000 

109,497 

22 

50,077,912 

99 85 

8000 and over ! 

; 77,871 

15 

50,155,783 

100 


From the latter table it appears that neaily one-fifth of the 
inhabitants of the country lived below 100 feet, % c , along the imme- 
diate seaboard and m the swampy alluvial regions o! the south , 
more than two-fifths lived below 500 feet, more than three-fourths 
below 1000 feet, while 97 per cent lived "below 2000 feet. "Within, 
the area below 500 feet is included nearly all that part of the 
population which is engaged in manufacturing, m the foreign com- 
merce of the country, and in the culture of cotton, nee, and sugar 
The interval between the 500 and the 1500 contours comprises the 
greater part of the prarne region and the gram-producing States of 
the north-west The mean elevation of the sui face of the United 
States is roughly computed at 2S00 feet The mean elevation ot 
the actual population of 1880 is estimated at 700 feet 
At the date of the census of 1880 there were 6,679,943 persons 
residing m the United States who had been bom in foreign lands, 
while at the same time there weie 9,593,106 born in the United 
States w'ho w ere liv mg m other States than those of their birth 
Generally speaking, the migrations of natives of the country have 
been, if not as usual directly along parallels of latitude, at least 
within the immediate zones of the individuals thus seeking new 
homes. Historically the statistics of the foreign elements are 
very incomplete- For only four censuses (1850-80) has the place 
of birth been leturneil in the emuneiation of inhabitants From 
1850 backwards to 1820 we hare only tables compiled from the 
passenger lists of vessels bringing m emigrants, data notoriously 
imperfect Prior to 1820 there are only scraps of evidence The 
following tables (V , VI ) show the arrivals at "United States ports 
from 1820 to 1850 by decades, and the total population and total 
number of persons of foreign birth, w ith the proportions subsisting 
between the two, at each of the four censuses taken since this class 
of statistics began to be collected — 



Total 

Fiom 

Germany 

From 

British Isles 

From Othei 
Countries 

1820-30 

1830-40 

1840-50 

151.000 

599.000 
1,713,000 i 

8,000 

152.000 

435.000 

82,000 

283,000 

1,048,000 

61,000 

164.000 

230.000 



Total 

Population 

Persons of 
Foreign Birth 

Per Cent 
of Foreign 

1850 
1860 ] 
1870 
1830 

23,191,876 

31,443,321 

38,558,371 

50,155,783 

2,244,602 

4,158,697 

5,567,229 

6,679,943 

9 68 

13 16 

14 44 

13 32 


The foreign-born have settled mainly between the 38th and 45th 
degrees of latitude; more than two thuds of them are found between, 
the 39th and 43d degrees 

The following table (VII ) shows the propoition per 10,000 of 
the natives of the foreign countries named . — 



1S30 

1860 

1S70 

1880 

Bom in England and Wales 
„ Ii eland. 

„ Scotland. 

„ . Germany 
,, Fiance 
„ British Ameuca 
„ Sweden and Noi way. 

All other foieiguers . 

1,375 

4,285 

314 

2,601 

241 

658 

80 

4 46 

1,1 54 
3,893 
262 

3,083 ! 

266 j 
604 | 

175 

563 

1,124 
3,333 
253 
3,037 
209 | 

886 
434 
724 

1,117 

2,776 

255 

2,944 

160 

1,074 

560 

1,114 


The occupations most affected by foreigners will appear from the 
following table (VIII.), m which the units lepiesent thousands — 


Persons bom in 

Engaged 

mall 

Occupa- 

tions 

In Agri- 
culture 

Personal 
oi Pro- 
fessional 
Service 

Tiade and 
Transport- 
ation 

Manu- 
factui mg, 
Mechanical, 
and Mining 
Industries 

United States 
Germany . . 
Ireland 

Great Bn tarn 

Sweden and Noiwaj 
British America 

13,897 
1,033 
! 979 

| 467 

206 

351 

6,858 

293 

140 

104 

92 

73 

3,076 

218 

415 

80 

53 

91 

1,352 

152 

1 138 

| 56 

16 

33 

1 2,611 

284 

226 

45 

154 


In the following table (IX.) a few of the more important smgle 
occupations are selected for a further comparison — 



Germany 

Ii eland 

Gieat 

Britain 

Sweden 

and 

Norway 

Bntish 

Ameuca. 

Agricultural laboureis 

48 

24 

15 

23 


Fainaeis and planteis 

233 

109 

83 

68 

51 

Boot and shoe makeis. 

28 

17 

7 

3 


Textile opeiatives 

9 

39 

32 

1 

44 

Domestic servants 

48 

122 

19 

19 

22 

In iron and steel wot ks 

9 

17 

10 

1 

2 

Laboureis 

114 

225 

31 

28 

50 

Miners 

10 

25 

47 

5 

6 

Railroad employes 

10 

33 

7 

5 

6 

Tradeis and dealeis 

60 

32 

17 

2 

7 


Nativity 
of the 
popula- 
tion. 
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The question of the degree to which foreign elements hare con- 
tributed to the remarkable growth of population in the United 
States has formed the subject of much discussion In 1870 an 
important step towards the obtaining of adequate statistical data 
for the solution of the problem was made by ascertaining, in addition 
to the nnmbei of persons boin abroad, the number having a foreign- 
born father or mother, or both From tins count it appeared that, 
while theie were (1) 5,567,229 persons resident in the United States 
who were born m other countries, theie were (2) 10,521,233 who 
had a foreign father, (3) 10,105,627 who had a foreign mother, (1) 
9,734,845 who had both parents foieign, and (5) 10,892,015 who 
had one or both parents foreign 1 Another and important step 
was taken m 1880, when the census office obtained the means of 
determining the number of persons one or both of whose parents 
had been bom in. each specified foreign country From this 
enumeration it appeared that, while there weie then m the United 
States (1) 6,679,943 persons who had themselves been bom abroad, 
there were (2) 14,349,810 who had a foreign father, (3) 13,585,080 
who had a foreign mother, (4) 13,011,646 who had both parents 
foreign, and (5) 14,922,744 who had one or both parents foreign 
In addition to the above were found 33,252 persons, themselves 
born abroad, but of parents native to the United States This 
would make the total number of persons horn abroad, and of per- 
sons of foreign paientage, 14,955,996 This aggregate was dis- 
tributed as follows among the chief nationalities (Table X ) — 
Persons having Irish fathers *. . 4,529,523 

„ German „ . 4,883,842 

„ Bntish „ 2,039,808 

„ Scandinavian fatheis . 035,405 

„ British American fathers 939,247 

„ fatheis horn in otliei foieign countries than those 

specified. . . . 1,321,485 

, nativ e fathers and foi eign mothei s 573,434 

Foreign persons, having both paients native . 33,252 


Total . 

Persons having Irish mothers. 

„ German " 

„ British „ 

„ Scandinavian mothers . 

„ British Ameiican mothers 

„ mothers bom in foieign countues other 

specified 

„ native mothers and foreign fatheis 
Foreign persons, having both paients native 


. 14,955,996 
4,448,421 
. 4,557,620 

1,790,200 
631,309 
. 931,408 

than those 


1,226,113 

1,337,664 

33,253 


Total , 14,935,996 

Comparing these results with the total numbei of persons from 
each specified foreign country resident in the United States, we find 
that, for every 1000 persons living m the United States who were 
born m Iieland, there were m 1880 2442 who had an lush father, 
2387 who had an Irish mothei , for eveiy 1000 persons bom in 
Germany there were 2483 who had a German father, 2306 who had 
a German mother , for every 1000 persons born m Great Britain 
there were 2223 who had a Bntish father, 1941 who had a Bntish 
mother ,'for every 1000 persons horn in Sweden or Norway there 
were 1690 who had a Swedish or Norwegian father, 1671 who had a 
Swedish or Norwegian mother , for every 1000 persons born in 
British America there weie 1310 who had a Bntish. American 
father, 1292 who had a Bntish American mother 

These ratios do not accurately represent the comparative fecundity 
of the foreign population, unless leference be had to the penods of 
time during which the several elements have respectively fonned 
an important pait of the population of the United States The 
fact that for every 1000 persons born m Ireland there were m 1880 
2442 persons (including of course the 1000 mentioned), who had an. 
Irish father, while for every 1000 British Americans there were only 
1310 who had a British American father, would seem to indicate 
that the Insh are vastly moie prolific than the British Americans 
The disproportion is, however, mainly due to the fact that the Irish 
residents have lived m the country foi a very much longei period of 
time than the Bntish Americans Thus, of every 10,000 foreigners 
m the United States in 1850, 4285 weie lush, while only 658 weie 
British Americans In 1880, out of eveiy 10,000 foieigners, only 
2776 were Irish, 1074 weie British Americans Again, it will have 
been noted that, in every case mentioned, there aie more of persons 
having a foieign father than of persons having a foreign mother. 
This is true regarding each nationality, not only foi the country, 
but for each State, and is due to the fact that immigration is pre- 
dominantly of males 

The The first census (1790) showed the number of coloured persons to 

coloured he 757,208, the coloured element thus constituting a larger propor- 
race tion of the population than ever after, t e , 19 3 per cent. By 1800 
the coloured element had increased absolutely to 1,002,037, being 
a gain per cent of 32 32, hut had declined relatively to 18 9 per 

l The reader will understand that these sums are not to he added togethei, as 
has been done in some statistical publications, yielding an aggiegate somewhat 
laigei than the entile population of the United States at the time No lls 
included in No 4, which is itself included in hoth Nos 2 and 3, which are in turn 
included in No 5, winch is the outside statement of that portion of the population 
whose memheis weie eitnei themselves horn ahioad, oi who had either a father 
or mothei horn abioad 


cent, of the entire population By 1810 it had reached 1,377,808, 
a gam of 37 05 per cent upon its own numbers m 1790, it had 
also advanced towards its former share of the population, being 19 
pei cent of the whole By 1820 the number had risen to 1,771,656, 
a gam of 28 58 pei ctnt. m ten jears , the share of tins element in 
the total population had sunk to 18 4 per cent By 1830 the number 
had increased to 2,328,642, a gam of 31 44 per cent , the ratio to 
the total population had sunk to 18 2 By 1840 the total numbers 
had risen to 2,873,648, a gam of 23 4 per cent (16 8 per cent, of 
the whole population) In 1850 the numbei was 3,638,808 (13 3 
of whole population), a gam of 26 62 per cent m ten years On 
the threshold of the cml war m 1860 the number had risen to 
4,441,830 (14 1 per cent of whole population), being a gam of 
22 06 per cent m ten years The enumeration of the coloured 
population m 1870 was subsequently proved to have been partial 
and inaccurate m manj r parts of seveial Southern States The 
number returned was only 4,880,009 (12 7 per cent of total popula- 
tion), a gam of only 9 86 pel emt m ten yeais In 1880 the 
number was 6,580,793 (13 1 of the whole), an increase of 34 85 per 
cent over 1870 

The following table (XI ) summarizes the facts of gain per cent 
within the coloured population by ten-, twenty-, and thirty-year 
penods, fiom 1790 to 1880 — 




Per Cent 
of Total 
Population 

Increase per Cent 


Population 

10 Years. 

20 Years 

30 Years 

1790 

1800 

757,208 

1,002,037 

19 3 

IS D 

32 32 



1810 

1,377,808 

19 

37 05 

81 96 


1820 

1,771,056 

18 4 

28 58 

76 8 

133 97 

1830 

2,328,642 

18 2 

31 44 

69 01 

132 39 

1840 

2,873,648 

16 8 

23 4 

62 2 

108 56 

1850 1 

3,638,808 

13 3 

26 62 

56 26 

105 39 

I860 

4,44l,S30 

14 1 

22 06 

54 57 

90 74 

1870 

4,880,000 

12 7 1 

9 86 

34 11 I 

69 82 

1SS0 

6,580,793 

13 1 

34 85 

48 15 

80 85 


The coloured people, all but an inconsiderable fraction, live 
between the 29th and 40th degrees of latitude In this lespect, 
the foreign and the coloured elements are laigely complementary 
Only between the 38th and. 40th parallels aie both elements found 
in consideiable numbers In longitude the coloured are much more 
widely spiead than aie the foroigneis. Again, the temperature ajid 
rainfall gioups which contain one of these elements largely seldom 
embrace any considerable portion of the other Thus, it appears 
that, while more than 87 per cent of the foieign-born live m 
regions having a mean annual temperatuie of 40° to 55° F., more 
than 93 per cent, of the coloured reside in. regions having a mean 
annual tempeiature of 50° to 70° In the legion having a rainfall 
of about 60 inches annually, the coloured form no less than 43 per 
cent of the total, and m the next grade 36*5 per cent , while in the 
legion having a rainfall of 50 to 55 inches more than halt the in- 
habitants are coloured Where the rainfall is less than 45 inches 
the colomed population falls below the aveiage, in. some cases very 
far below Not less than 85 pei cent of the coloured are found 
within legions between 40 and 60 inches The foreign population, 
on the other hand, is chiefly grouped m regions between 80 and 
50 inches, those legions containing neaily 85 per cent, of the 
foreign-born Further, only 14 10 percent of the foieign popula- 
tion live m the regions raised 100 to 500 feet above the sea, while 
within those regions are found not less than 44 95 per cent of the 
coloured population 

The question of the future of the coloured race m the United 
States mainly depends on the answer to a pnor question, whether 
the fact of the concentration m so great a degree of this element 
upon the lands at once very hot and very moist, which has actually 
taken place, is due to the superior attractions of cotton -planting 
in. the past and even in the piesent, or repiesents also the special 
physiological aptitudes of the race The enoimous apparent 
increase m this element during 1870 to 1880 led some persons to 
project a line of ascent which would, in a few generations, cause 
the continent to he peopled almost entirely by members of the 
African lace Such predictions are as idle as were those of the 
speedy extinction of the coloured population after the disparaging 
but erroneous results of the census ot 1870 were published Inas- 
much as twenty-year penods have, from the beginning, shown 
a steady successive decline in the rate of increase among the 
coloured population (see Table XI ), it would seem that some 
positive reason should he shown for anticipating any higher rate for 
the future than that of 54 57 for 1840-60 Such a rate of increase 
among the coloured people would steadily reduce the share of that 
element m the population of the country, bringing its numbers up 
to about ten millions’ m 1900 out of a not improbable population 
of eighty millions Whether there is really room, economically 
speaking, for so large a colouied population, considering the limited 
area of the lands, already fairly well occupied, within which alone 
that race has any marked advantage over the whites by reason of 
their physiological adaptation to the climate, and considering the 
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industrial advantages which the white race enjoy wherever the 
climate conditions arc equally favourable, may be gravtlj doubted 
titles The grow th ot eitj populations dm mg the ninety tears embraced 

bv the toi successive censuses of the United States has been little less 
remarkable than the mere ise of population throughout the country 
as a whole Tne following table :X1I } gives the aggregate for 
cities of SUOQ inhabitants and upwards from 1790 to IS SO — 


Pnoulannn cf j PojtaLmon vt trbaa Population ir 1 
L'n.ft i S f atts. J Cut* each 100 of tl’ e Tot tl 


1730 

0,320,214 

1, ,1,472 1 

33 

1*00 

5, 

2Uj,h73 I 

33 

1810 

7 2D,* 'll 

576,029 

4 0 ! 

1*20 

0 0)1,022 

477,1 .7 

43 ! 

ls)0 

12,-SV2D 

&H*oo 

6 7 j 

1S40 

17,0U‘«,4.V) 

1 ,451,334 

S> j 

1*50 

2 . lyx.srs 

2, *97, HOC 

12 5 

1*60 

31 ,443,721 

5,072,2*6 

16 1 

1S70 

3« 5 >i,371 

8, 071, *75 

20 9 1 

1880 

40,153,781 

11 31&.347 

22 7 1 


In 1SS0 there weie 2S6 cities with over S0G0 inhabitants, and 
the following twenty exceeded 100,000 — New York, X Y., 
1,206,299 ; Philadelphia, Pa, 847,170 ; Brooklvn, N.Y., 566,663 , 
Chicago, III , 503,185 , Boston, Mass , 362, S39 , St Louis, Mo , 
350,518 , Baltimore, Md , 332,313; Cincinnati, O., 255,139 , San 
Francisco, Cal , 233,959 , New Orleans, La , 216,090 , Cleveland, 
O , 160,146 ; Pittsburgh, Pa , 156,389 , Buffalo, X Y , 155,134 , 
Washington, D.C , 147,293, Newark, N J , 136,508 , Louisville, 
Ky , 123,758 , Jersej City, N J , 120,722 , Detroit, Mich , 116,340, 
Milwaukee, Mbs , 115,587, Providence, RI, 104,857. 

The urban population of the United States is predominantly 
sustained by manufactures and mechanical industry rather than 
by commerce Taking for the purposes of this analysis the fifty 
largest cities, we have an aggregate of 3,083,172 workers, of whom 
32 per cent are engaged m personal and professional services, 24 
per cent in trade and transportation, 43 per cent m manufactures 
and mechanical industry, the remaining 1 per cent being em- 
ployed in agriculture, as nurserymen, florists, market gardeners, 
&c Of the total body of workers reported 77 per cent are males, 
23 females Again, 3§ per cent are under 16 years of age, 3 per 
cent are over 60, 93| per cent are between 16 and 60 
The proportion of workers to population varies greatly in 
American cities, according to the industries pursued, aceoidrag to 
the constituents of the population, according to age and sex, and 
according to ceitain social causes affecting the employment of 
women and young children. 

Occupa The American census took no account of the occupations of the 
tons people till 1850, when the occupations of the free male inhabitants 
of the over 15 years of age were ascertained In 1860 the statistics were 
people made to include the gainful occupations of free women as well, i 
but the exclusion of the entire slave population from the account, 
together with defects of classification due to the inherent difficulties 
of the work, make it impossible to institute satisfactory comparisons 
with statistics subsequently obtained. At the ninth and tenth cen- 
suses (1870 and 1880) special efforts directed to this end, aided by 
the great progress made of recent years in industrial oiganization 
and by the abolition of slavery, resulted m statistical accounts which 
afford a fair view of the occupations of the people at those dates 
The census of 1870 gave the number of people pursuing gainful 
occupations as 12,505,923, being 32*43 per cent, of the total popu- 
lation, 44 3 per cent of the total population above ten years of 
age In 1880 the corresponding number was 17,392,099, being 
34‘68 per cent of the entire population, 47 31 pei cent of the 
population above ten years of age This increase means a larger 
engagement of women and children in labour outside the family 
The division of the grand total of 1880 among the four principal 
groups of occupations, with the further distinction of sex, appears 
in. tine following table (XIII ) — 


Classes 

Persons 

Occupied. 

Males 

Females 

Agriculture.. ... 

Personal and professional services 

Trade and transportation 

; Manufacturing, mechanical, and mining 

Alt occupations .... 

7,670,493 
4,074,238 
1,810 256 
3,837,113 

7,075,983 
2,712 943 

1 750,892 
3,205,124 

594,510 

1,361,295 

59,364 

1 631,988 

17,392,099 

14,744,942 | 

2,647,157 


Of these, 825,187 males and 293,169 females were from 10 to 15 
years of age, 12,986,111 males and 2,283,115 females from 16 to 
59, and 933,644 males and 70,873 females 60 and upwards 
It appears that 7,67 0, 493 persons were m 1880 employed m agri- 
culture, constituting 44*1 pei cent of the whole number, against 
47*3 m 1870, — a slight relative decline m this class during the de- 
cade 4, 225, 945 persons rep orted themselves as farmers or plantei s 
This agrees well with the number of farms and plantations returned 
omthe. agricultural schedule, le, 4,008,907. 3,323,876 persons 
aefcptoemselves as farm labourers, while about 120,000 are re- 
turned! is apiarists, dairymen, florists, gardeners, nurserymen, 
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stock-drovers, turpentine farmers, Ac Agriculture still remains the 
predominant industry of the United States, emploj mg nearly half 
the working population, and, since a greater numbei ot persons are 
dependent upon the avaage faimei oi farm labomer than upon 
the average factory operative or domestic servant, furnishing sub- 
sistence to considerably moie than half the people 

The number oi persons engaged in mechanical labour and in 
manufacturing and mining pursuits m 18S0 was 3,837,112, — 22 per 
cent, of the total, against 21*6 pei cent, in 1870 

The numbei of persons engaged m trade and transportation was 
in 1SS0 1,810,256, being 10 4 per cent of the total Between 
I860 and 1870, with an increase m population of 22 8 per cent , 
the class engaged m tiade and tianspoitation gamed 44 pei cent , 
a result fauly attributable to the profits of inuUlle-men, and the 
multiplication of store*, shops, and stands of every description, 
consequent upon the circulation of an irredeemable and fluctuating 
currency 

The last grand group of occupations to be mentioned is that 
characterized by the rendering of peisonal or professional services 
This gioup in 1880 embiaced 4,074,238 men, women, and 
children, or 23 4 of all connected with gainful avocations, against 
21*4 per cent in 1870 The occupations withm this gioup exhibit 
a wide range of chaiaeter. We have at the one end the teacher, 
the Government official, the aitist, the clergyman, the physician , 
at the other, the baiber, the boot-black, the household diudge 
The most important class of this group is that known as labomeis, 
without further designation. This class, m the successive census 
leports, has alwajs been large, doubtless too large for the facts of 
the case, since it seems probable that no inconsiderable shaie of 
these labourers are connected with aguculture oi trade or some 
branch of manufactuung industry with sufficient definiteness to 
justify then being leturned undei one or other of those groups 
The number reported under this title in 1850 was 909,786 , in 
1860, 969,301 , m 1870, 1,031,666 , m 1880, 1,859,223 

The number of domestic servants m 1880 was 1,075,655, against 
975,734 in 1870 It might have been expected that the geneial 
increase of luxury and refinement during the pieeedmg decade must 
have caused a large proportional increase m domestic seivice Yet 
we find the number of domestic servants to have mci eased but 10 
per cent , while population has grown 30 per cent The only fact 
indicated by the table of occupations which selves at all to account 
for this failure of domestic service to keep pace with population is 
that the number of bakers has mcieased moie than 50 per cent 
during the decade, while the number of laundrymen and laundresses 
has grown from 60,906 to 121,942, showing that some pait at least 
of the woxk formerly done xu private houses is now done m shops 
Yet we cannot fail to be stiuck with the fact that, while there was 
in 1870 1 servant to 7 76 families, 1880 found no more than 1 
servant to 9 24 families. 

The geographical distubution of domestic service throughout the 
United States is very irregular, the propoition between families 
and servants langmg fiom 2 5 families to 1 servant m the District 
of Columbia up to 24*8 families to 1 servant m Aikansas The 
largest pioportion of domestic servants is found m a group m the 
central Atlantic region, — Maryland, Delaware, Yiignua, and the 
Distuct of Columbia, where slaveiy formeily prevailed more as 
a social and political than as an industrial institution Thus 
Maryland has 1 servant to 4 9 families, Delawaie 1 to 5 3, Yirgmia 
1 to 5 7 

In 1870 the number of families leturaed was 7,579,363, the Families 
numbei of persons to a family being 5 09 , the number of dwell- and 
mgs was 7,042,833, with 5 47 persons to a dwelling In 1880 the dwellings 
total number of families returned was 9,945,916, the numbei of 
persons to a family being 5 04 , the number of dwellings was 
8,955,812, with 5 6 peisons to a dwelling In 1880 the number 
of peisons to a family langed fiom 3 94 m Montana to 5 54 m 
West Virginia , the numbei of persons to a dwelling ranged fiom 

4 24 in Idaho to 6 68 in Rhode Island Examination of the tables 
relating to the 100 largest cities in 1880 shows that the number 
of persons to a family ranges from 4 23 m Memphis to 5 99 m 
Denver. In general, the Southern cities rule low in this le&pect 
The range as to the number of peisons to a dwelling, among the 
cities of the United States, is much gi eater than in the case of 
persons to a family Memphis has but 4 68 persons to a dwelling , 

New York lias as many as 16 37 The other instances of a low 
pioportion aie Lancaster, Pa , 5 02 , Davenport, Iowa, 5 04 , 

Camden, N J , 5 05 , Sacramento, 5 07 The other instances of 
a high propoition are Hoboken, 11 50 , Holyoke, Mass , 10 52 , 

Brooklyn and Cincinnati, 9 'll , Manchester, N H , 9 09, Wor- 
cester, 8 79 , Fall River, 8 75 , Jersey City, 8 59 , Lawrence, 8 5 , 

Boston, 8 26 , Chicago, 8*24 , Troy, 8 16 , St Louis, 8 15 The 
other large cities show the following propoitions — Philadelphia, 

5 79 ; New Oileans, 5 95 , Baltimore, 6 54 , San Fiancisco, 6 86 
The remarkably low proportion, considering the population, which 
obtains in Philadelphia is due to the admirable manner m which 
that city has been built up, largely under the system of ground 
rents, little known in othei cities. 




AGRICULTURE.] 


Rapid 
extension 
of settle- 
ments. 


Character 
of the 
agri- 
cultural 
class. 


Pioneer- 
ing in- 
genuity. 


System of 
cultiva- 
tion. 


UNITED 

Agriculture 

Agriculture has been the chief and most characteristic work of 
the American people, that m which they have achieved the greatest 
results m proportion to the resources at command, that m which 
their economic supenonty has been most strikingly manifest In 
ten years from 1790, the mean population of the period being 
4,500,000, 65,000 square miles were for the first time brought 
within the limits of settlement, crossed with roads and bridges, 
covered with dwellings, both public and private, much of it also 
cleared of primeval forest , and this m addition to keeping up and 
impioving the whole extent of previous settlements, and budding 
towns and cities at a score of favoured points In the next decade, 
the mean number of inhabitants being about 6,500,000, population 
extended itself over 98,000 square miles of absolutely new territory, 
— an area eight times as large as Holland Between 1810 and 1820, 
besides increasing the density of population on almost every league 
of the older territory, besides increasing their manufacturing capital 
twofold, in spite of a three years’ war, the people of the United States 
advanced their frontier to occupy 101,000 square miles, the mean 
population being 8,250,000 Between 1820 and 1830 124,000 square 
miles were brought within the frontiers and made the seat of habita- 
tion and cultivation, between 1830 and 1840, 175,000 square miles , 
between 1840 and 1850, 215,000 square miles The war of seces- ' 
sion, indeed, checked the westward flow of population, though it 
caused no refiuence ; but between 1870 and 1880 territory embrac- 
ing 297,000 squaie miles was reclaimed from the wilderness and 
the desert, was divided into farms, crossed everywhere by roads 
and here and there by raihoads, and dotted over with dwellings 

That which has allowed this great work to be done so rapidly 
and fortunately has been, first, the popular tenure of the soil, and, 
secondly, the character of the agucnltural class At no time have 
the cultivators of the soil noith of the Potomac and Ohio consti- 
tuted a peasantry m the ordinary sense of that term They have 
been tbe same kind of men, precisely out of the same homes, 
generally with the same early training, as those who filled the 
learned professions or who were engaged in manufacturing or com- 
mercial pursuits Switzerland and Scotland have, m a degree , 
approached the United States in this particular, hut there is no 
other considerable countiy where as much mental activity and 
alertness has been applied to the cultivation of the soil as to tiade 
and manufactuies 

But even the causes which have been adduced would have failed 
to produce such effects hut for the exceptional inventive ingenuity of 
the American The mechanical genius which has entered into manu- 
factures m the United States, the engineering skill which has guided 
the construction of the greatest works of the continent, have been 
far exceeded in the hurried “ improvements 53 of the pioneer farm , 
m the housing of women, children, and live stock and gathered 
crops against the storms of the first few winters , m the rough and 
ready reconnaissances which determined the “lay of the land” and 
the capabilities of tbe soil, in the preparation for the thousand 
exigencies of primitive agriculture It is no exaggeration to say 
that the chief manufacture of the United States, thus far, has been 
tbe manufacture of four million farms, comprising 540, 000, 000 acres. 

Tbe people of tbe United States, finding themselves on a con- 
tinent containing an almost limitless extent of land of fair average 
fertility, having at the start but little accumulated capital and 
urgent occasions for the economy of labour, have elected to regard 
the land in the earliest stages of occupation as practically of no 
value, and to regard labour as of high value In pursuance of this 
view they have freely sacrificed the land, so far as was necessary, 
m order to save labour, systematically cioppiugthe fields on the 
principle of obtaining the largest results with the least expendi- 
ture, limiting improvements to what was demanded for immediate 
uses, and carmg little about returning to the soil an equivalent 
for the properties taken from it in the harvests of successive 
years But, so far as the Northern States are concerned, the 
enormous profits of this alleged wasteful cultivation have in the 
mam been applied, not to personal consumption, but to permanent 
improvements, — not indeed to improvements of the land, but to 
what were still more needed in the situation, namely, improve- 
ments upon the land The first-fruits of a virgin soil have been 
expended in forms which have vastly enhanced the productive 
power of the country The land, doubtless, as one factor of that 
productive power, became temporarily less efficient than it would 
have been under a conservative European treatment ; but the joint 
product of the three factors — land, labour, aud capital— was for 
the time enormously increased. Under this regimen the fertility 
of the land of course in time necessarily declined, sooner or later 
according to the nature of the crops grown and to the degree of 
original strength in the soil Resort was then had to new fields 
farther west. The granary of the continent moved first to western 
New York, thence into the Ohio valley, and then, again, to the 
banks of the Mississippi The north and south lme dividing the 
wheat product of the United States into two equal parts was m 
1850 drawn along the 82d meridian. In 1860 that line was drawn 
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along the 85th, m 1870 along the 88th, in 1880 along the 89th. 
Meanwhile one portion of the inhabitants of the earlier settlements 
jomed in the movement acioss the face of tbe continent As the 
gram centre passed on to the west they followed it, too lestless by 
character and habit to find pleasure m the woxk of stable commun- 
ities A second portion of the inhabitants became engaged m 
laising, upon limited areas, small ciops, garden vegetables, and 
orchard fruits, and m producing buttei, milk, poultry, and eggs, 
for the supply of the cities and manufacturing towns which had 
been built up out of the abundant profits of the pnmitive agricul- 
ture Still another portion of the agricultuial population gradually 
became occupied m the more caieful and intense culture of the 
cereal crops upon the bettei lands, the less eligible fields being 
allowed to spring up in biush and wood Deep ploughing and 
thorough drainage were resorted to , feitilizers weie employed to 
bring up and to keep up the soil , and thus began the serious sys- 
tematic agucnlture of the older States Something continued to 
be done m wheat, but not much New Yoik raised 13 million 
bushels in 1850 , thirty yeais later she raised the same amount 
Pennsylvania laised 15 \ million bushels m 1850 , m 1880 she raised 
19J million bushels More is done in Indian corn (maize), that 
most prolific cereal, the backbone of American agiiculture, still 
more is done lelatively m buckwheat, barley, and rye Pennsyl- 
vania, though the tenth State in wheat production, stands first m 
lye, second m buckwheat, third m oats New Yotk is only thir- 
teenth m wheat, but first in buckwheat, second in barley, third in 
rye We do not, however, reach the full significance of the situation 
until we account for the fourth portion ot the formei agucultural 
population, in noting how naturally and fortunately commercial and 
manufacturing cities spnng up on the sites which have been pre- 
pared for them by the lavish expendituie of the enormous profits of 
a pnmitive agriculture upon permanently useful improvements of 
a constructive character These towns are the gifts of agriculture 

The agricultural returns for 1880 showed a total of 4,008,907 Statistics 
farms, comprising 536,081,835 acres, of which 284,771,042 were of farms, 
improved and 251,310,793 unimproved The impioved lands were 
made up of 223,067,144 acres of tilled lands, including fallow or 
grasses in rotation, and 61,703,898 acres of permanent meadows, 
pastures, and orchards The unimproved land comprises 
190,255,744 acres of woodland and forest The unimproved land 
in farms was, m 1860, 59 9 per cent, of the total land m farms ; 
m 1870, 53 7 , in 1880, 46 9 It will he seen that the farms of 1880 
comprise little more than one-third the total area of the country. 

The remainder consists of large fertile tracts, which will, m the 
near future, be embraced m farms ; of extensive districts, along the 
frontier, occupied by the grazing interest, of water surfaces, rivers, 
lakes, ponds, and swamps , of barren tracts along the shore, and of 
the area of innumerable rugged hills and vast mountain chains , 
and, lastly and chiefly, of the great arid plains beyond the 100th. 
meridian 

The value of farms, including farm buildings, returned m 1880 
was $10,197,096,776, tbe value ol farming implements and 
machinery, $406,520,055, of live stock on farms, $1,500,384,707. 

The live stock on farms comprised horses, 10,357,48 8, mules and 
asses, 1,812,808, woikmg oxen, 993,841, milch cows, 12,443,120; 
other cattle, 22,488,550; sheep, exclusive of spnng lambs, 
35,192,074, swine, 47,681,700 The foregoing numbers relate 
only to live stock upon farms The report of the special agent 
appointed in 1880 to canvass the grazing interest, outside the 
limits of defined farms, estimated the number of ranch and range 
animals as follows. — cattle, 3,750,000, sheep, 7,000,000; swine, 
2,091,000 

The acreage and yield of the cereal grains reported in 1880 (crop Cereals* 
of 1879) were as follows — wheat, 35,430,333 acres, 459,483,137 
bushels, Indian corn, 62,368,504 acres, 1,754,591,676 bushels; 
oats, 16,144,593 acres, 407,858,999 bushels, barley, 1,997,727 
acres, 43,997,495 bushels, rye, 1,842, 233 acres, 19,831,595 bushels; 
buckwheat, 848,389 acres, 11,817,327 bushels 

Of wheat fourteen States produced over 10,000,000 bushels each, 
six States over 30,000,000. The chief producing States, with their 
respective crops in round millions of bushels, were Mmols, 51; 

Indiana, 47; Ohio, 46 , Michigan, 35; Minnesota, 34, Iowa, 31; 
California, 29. 303 million bushels were produced in regions having 
a mean annual temperature of between 45° and 50° E., 51 millions 
between 40° and 45 , 59 millions between 55° and 60°. The general 
average yield per acre was 13 bushels 

Of Indian com twenty States produced over 20 millioii bushels 
each, six over 100 millions. The chief producing States, with 
then 4 respective crops m round millions of bushels, were Illinois, 

326 , Iowa, 275 , Missouri, 202 , Indiana, 115 ; Ohio, 112 , Kansas, 

106. 1300 million bushels were produced in regions having a mean 

annu al temperature between 45° and 55°, 229 millions between 
55° and 60°, 113 millions between 60° and 65°, The average yield 
per acre was 28 bushels 

Of oats ten States produced over 10 million bushels each ; five 
produced over 30 millions The chief producing States, with their 
respective crops in round millions of bushels, were Illinois,- 63; 
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Iowa, 51 ; New York, 38 , Pennsylvania, 34 ; 'Wisconsin,^ 33 The 
average yield per acre was 25 bushels. Of Imltj five States jiro- 
iluec'd over 2 million bushels, as follows — California, 12§ ; New 
York, 8 , Wisconsin, 5 , Iowa, 4 .Minnesota, 3. The average vh Id 
per acre was 22 bushels Of ne four States, namely, Pennsyl- 
vania, Illinois, New Yoik, Wisconsin, produced between 3J and 2 
million bushel® each The average jield per acre was 11 bushels 
Of buckwheat 70 per cent of the crop was produced by the two 
States of New York (41 millions; and Pennsylvania (3J millions; 
The average per acre was 14 bushels 

Hay. The harvest* d hay crop, as reported in 1850, amounted to 
35,150,711 tons from 30,041,054 acres Thirteen States show moTe 
than one million acres mown, with a jield ranging from 0 S35 
ton per acre in Missouri to 1 554 tons m Minnesota. As w e pass 
southward, the importance of the grass crop diminishes until we 
reach large and populous States m which but ten or twenty 
thousand acres oi less are mown. 

Dairy The statistics of dairy products, taking those both of the home 
produce, dairy and of the butter or cheese factory, as returned m 1SS0, 
show 800,672,071 ft of butter made, 243,157,850 ft of cheese, 
217,922,090 gallons of milk sold otherwise than to cheese and 
butter factories 

Hops. The production of hops is mainly iu two States,— -New York, 
which in 1880 cultivated 39,072 acres m tins ciop, nearly all m 
four counties, and "Wisconsin, which cultivated 4439 acres The 
total area m hops was 46,800 acres, with a yield of 26,546,378 ft. 
Potatoes. The potato crop comprised 169,458,539 bushels of Irish, grown 
mainly m Northern States, and 33,388,693 bushels of sweet, grown 
mainly in the South, although the profitable cultivation of this 
crop extends as far north as New Jersey. 

Wool The statistics of the wool crop m a census of the Hinted States 
are necessarily defective, requiring to be supplemented by informa- 
tion from the outside This is due to the great amount of wool 
obtained from the pelts of slaughtered sheep, to the large number 
of animals upon ranches and ranges along the frontier, beyond the 
limits of defined, farms, and, thirdly, to the fact that m some regions, 
notably California and Texas, two clips are made each year. The 
gross figures for 1880, after making allowance on these accounts, 
were 240,681,751 ft. 

Hemp The production of hemp in the census year was but 5025 tons , 
and flax, the products of the flax culture were stated at 7,170,951 bushels 
of seed, 421,098 tons of straw, 1,565,546 ft of the fibre It 13 in 
Cotton, cotton, however, that the United States make their chief contribu- 
tion to the fibres of the commercial world In 1879 5, 755,359 bales 
were raised on 14,480,019 acres The following table (XI V ) shows 
the distribution, geographically, of this most important crop — 


States. 

Acres 

Bales. 

States. 

Acres 

Bales. 

Alabama 

Arkansas 

Florida .. ,. . 
Georgia. . 

Indian Territory 
Kentucky . 
Louisiana. 

2,330,086 

1,042,976 

245,595 

2,617,138 

35,000 

2,667 

864,787 

699,654 
608,856 
54,997 
814 441 
17,000 
1,367 
508,569 

Mississippi .. 
Missomi . . 
North. Carolina 
South Carolina 
Tennessee . 
Texas . . . 
Virginia 

2,106,215 
32,116 
893,153 
1,364,249 
i 722,562 
: 2,178 435 
45,040 

963,111 

20,318 

389,598 

522,548 

330,621 

805,284 

19,595 


Rice. The other characteristic crops of the Southern States are rice, 

tobacco, and sugar. Of nee there was raised in 1879 110,131,373 ft, 
of which South Carolina produced upwards of 52 millions, Louisi- 
ana and Georgia producing, in about equal proportion, nearly all 
Sugar, the remainder. The area cultivated for the sugar-cane was 227,776 
aeres, from which the crop was 1 78,87 2 hhds. of sugar and 1 6, 573, 273 
gallons of molasses. Of the sugar Louisiana produced 171,706 
hhds. ; Texas, 4951 , Florida, 1273 , Georgia, 601 , South Carolina, 
229 ; Alabama, 94 , Mississippi, 18, In addition to the cane sugar 
of the far South, there were produced m the Middle and Northern 
States 12,792 ft of sorghum sugar and 28,444,202 gallons of sor- 
ghum molasses ; while in the far North were produced 36,576,061 ft 
of maple sugar and 1,796, 048 gallons of maple molasses The chief 
sorghum-producing States are Missouri, Tennessee, Kentucky, 
Illinois, and Iowa. The chief maple-sugar States are Yermont, 
New York, Michigan, Ohio, Pennsylvania, and New Hampshire 
Tobacco. The area sown m tobacco was 638,841 acres, the crop 472,661,157 
ft. Fifteen States raised over 2 million pounds each , ten raised 
above 10 million each. The chief tobacco States were Kentucky, 
171,120,784 ft, Virginia, 79,988,868; Pennsylvania, 36,943,272, 
Ohio, 34,735,235, Tennessee, 29,365,052, North Carolina, 
26,986,213 ; Maryland, 26,082,147 The States next in older are 
Connecticut, Missouri, and Wisconsin 

Other In addition to the crops which have been mentioned, there were 
ago:- reported 102,272,135 barnyard fowls and 23,235,187 other fowls, 
cultural producing 456, 910, 916 dozens of eggs ; 25, 743, 208 ft of honey and 
produce, 1,105,685 ft of wax ; $50,876,154 of orchard products, $21,761,250 of 
market-garden products, $95,774,735 of forest products, 29,480,106 
ft of broom com , 6, 514, 977 bushels of pease ; and 3, 075,050 bushels 
ofheans 

Smgethe census of 1880 the United States department of 
agnctdtttce has published annually estimates of the successive 
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crops down to 1SS6 These estimates take the latest census figures 
for thur basis the percentages of increase or decrease being care- 
fully computed with reference to the statements of seveial 
thousands of local reporters The following table (XY ) represents 
the estimated annual production of the ceieal crops for the six or 
seven years quoted — 


Gram 

Area Planted, 
in Acres 

Ctop, 
in Bushels 

At eroge Yield, 
Bash ppr Acre 

Indian corn (ls-su-so) 

08437,634 

1,009,655,363 

24 

Wheat (l c 20- t >t'i). 

37,078,543 

447,742,370 

12 1 

. Oats (l>n9-'0) - 

l'WfV.AJ 

531,012,913 

26 7 

K\e(l&®0-S0) 

2,077 rs 

25,010,007 

12 2 

15 irk j (imA3) 

2, ‘WIG l j 

CH,''2'i,“70 

21 1 

Buckwheat (lbbO 8 >) . 

85a, A > 

11,1^9,007 

12 9 


No statistics are available regarding the tenure ot non-agneultmal Tenure 
land , but, of the 4,008,907 farms reported, 2,984,306 were culti- of farm 
vated by their owners, 322,357 by tenants foi a fixed money rental, lands 
702,244 by tenants paying a share of the produce as rent It thus 
appears that, of eaeh 10,000 farms, 7444 were cultivated by owners, 

804 were rented for fixed money payments, and 1752 were rented 
for a share of the produce. 

The following table (XVI ) exhibits the distribution of the farms Size of 
of 1880 according to size, with the further distinction of the kind of farms, 
tenure under which they were cultivated . — 



Cultivated by 
Owners. 

Ben ted for 
Fixed Money 
Rental 

Rented foi 
Shares of 
Produce 

Under 3 acres 

2,601 

875 

876 

3 and tinder 10 acies 

85,456 

22,904 

26,529 

10 and under 20 acres 

122,411 

41,522 

90,816 

20 and under 50 acres 

460,486 

97,3 99 J 

223,689 

50 and undei 100 acres 

804,522 

09,663 

158,625 

10 0 and under 500 acres 

1,416,618 

84,645 

194,720 

500 and nnder 1000 acres 

66,447 

3,956 

5,569 

1000 aci es and over 

25,765 

1,393 

1,420 


MAtniTACTTOES. 

Down to the revolution, the very beginnings of manufactures were 
prohibited in the American colonies by the policy of the mother 
country. The history of American manufactures begins with the 
history of the United States The natural resources of the country 
for the purposes of manufacture, whether m field, forest, or mine, 
weie various and abundant m a high degree The supply of coal 
was the marvel of the woild, while the whole Atlantic coast was 
dotted ovei with immense water powers. Iron ores of the greatest 
variety, and often of high purity, were widely spread The native 
woods were remarkable for their beauty, strength, and elasticity 
A wealth of building stones, slates, and marbles underlay the sur- 
face, from New England to Tennessee and Alabama Among fibres 
the soil had a high degree of adaptation to the production of those 
two which are the chief staples ot textile manufacture Indeed, in 
the cultivation of cotton this country has from the first been prac- 
tically beyond the competition of any other. 

Yet during the first yeais after 1790, although nearly every 
branch of mill and factory industry had been undertaken, the 
United States at the best attained only respectable standing among 
the manufacturing nations of the second rank As yet the Amer- 
ican people, as has been explained in a previous section, were em- 
ploying their thoughts and energies, their resources, their capital, 
in reaping the first-fruits of a vngm soil While capital applied to 
the soil in England was yielding 3 pel cent , interest upon purely 
agricultural loans Tanged from 8 to 15 per cent in Indiana, Illinois, 
Wisconsin, and Iowa While the English agricultural labourer 
was receiving from 9 to 13 shillings a week, the American farm 
hand was receiving from a dollar and a quarter to two dollars a 
day, according to the season ot the year At the same time 
hundreds of thousands of persons taking np farms m the new 
States, and paying such interest for capital and such wages for 
labour, saw their lands rise continuously m value through the 
growth of population and the intensification of settlement In a 
word, it has been the competition of the farm with the shop that 
from 1790 down to the present time has hindered the development 
of manufactures 

No attempt was made, either at the first or second census, to ob- 
tain the statistics of manufactures. In 1810 Congress piovided for 
a report of all manufacturing establishments , but it was found that 
this work had been so l imperfectly done that no summary for the 
United States, or for any State, was possible. It is interesting to 
note that cotton cloth was set down at 80 cents a yard, pig iron at 
$66 a ton, bai iron at $151 a ton, while the average product of the 
grist mills was valued at 75 cents a bushel, and the average pro- 
duct of the saw mill at $7 80 per 1000 feet In 1820 and again m 
1840 renewed attempts weie made to obtain the statistics of manu- 
factures, but the results were worthy of little consi delation 

In 1850, among extensive changes introduced into the census 
system, provision was made on an ample scale for statistics of 
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manufactures ; and it is accordingly from that date that official 
information on this subject may be said to begin The results then 
obtained were as follows (Table XYII ) — 

Number of establishments 122, 02 j 

Capital employed $533,243, j31 

Hands emploj ed — 

Males . . 731,117 

Females . . 221,922 

Total . 037,059 

Wages paid . $236,753,464 

Cost of materials $333,123,822 

Value of products $1,019,106,616 

These statistics were intended to include the production, not of 
factories merely, but of mechanic shops of every kind It was 
found, however, that the returns did not generally embrace the 
products of artisans working singly at their trades The mining 
industries were included m the returns of manufactures 

Between 1850 and 1860 the capital employed had increased to 
$1,009,855,715 ; the number of establishments was 140,433 , 
the hands employed were — males 1,040,349, females 270,897, total 
1,311,246 , the wages paid were §378,878,966 , the cost of mate- 
rials §1,031,605,092 , the value of jiroducts §1,885,861,676 

The decade 1860-70 was marked by a stupendous advance in 
mechanical enterprises The totals are (Table XVIII ) — 

Number of establishments 252,143 


Capital 
Hands employed — 
Males above 16 
Females above 16 
Childi en and youths 
Total 

Wages paid 
Cost of materials 
Value of products 


1,615,598 
323,770 
, 114,628 


2,053,996 
$775,584,343 
$2,488,427,242 
$4,232,325,442 


In addition to the foregoing statistics, it was ascertained that 
there were employed in manufactures 40,191 steam engines, of 
1,215,711 aggregate horse-power, and 51,018 water wheels, of 
1,130 431 aggregate horse-power 

In preparation of the tenth census (1880) the provisions for the 
collection of statistics of manufactures wei e greatly extended and 
improved The totals are as follows (Table XIX ) — 


Number of establishments 
Capital - 

Hands employed — 

Males above 16 
Females above 16 . 
Children and youths 
Total 

Wages paid 
Cost of materials 
Value of products . 


2,025,335 
531,639 
. 181,921 


2,738,895 
$947,953,795 
$3,396,823,549 
$5 369,579,191 


The geographical distubution of the manufactures of 1880 is 
shown in the following table (XX ), the amounts being reduced to 
percentages — 



Area 

Estab- 

lish- 

ments 

Capital 

vested 

Hands 

Em- 

ployed 

Wages 

Paid 

Product 

North Atlantic 

5 6 

44 S7 

61 94 

62 23 

64 33 

59 64 

South Atlantic . 

94 

10 16 i 

5 89 

7 59 

4 99 | 

5 26 

Northern Central 

25 3 

34 33 ! 

25 78 

24 39 

24 86 1 

28 94 

Southern Central 

20 3 

1 55 

8 75 

3 35 

3 11 

3 47 

Western CCordilleran) 

89 4 

3 09 

2 64 

1 94 

2 71 

2 69 


The first ten cities, in order of the number of persons employed 
m manufactures, were Hew York, 227,352 , Philadelphia, 185,527, 
Chicago, 79,414 , Boston, 59,213 , Baltimore, 56,338, Cincinnati, 
54,517, Brooklyn, 47,587, St Loms, 41,823, Pittsburgh, 36 930, 
San Francisco, 28,442 


Rati/roads 

The following figures show the construction of railroads in the 
United States, by decades — 1830-40, 2265 miles , 1840-50, 5046 ; 
1850-60, 20,110 , 1860-70, 16,090, 1870-80, 41,454 , 1880-85, 
44,002, — giving a total of 128,967 miles 

Poor’s Railroad Manual gives the cost of the railroads con- 
structed down to 1885 as §7,037,627,350, including equipment, 
capital stock, §3,817,697,832 , bonded debt, §3,765,727,066 , 
eammgs for 1885 — from passengers, §200,883,911, ftom freight, 
§519,690,992, from all sources, §765,310,419, net earnings, 
§266,488,993 , interest paid on bonds, §179,681,323, dividends 
paid on stock, §77,672,105. 

Telegraphs 

The aggregate extent of telegraphic lines m the United States 
open for public business m 1887 exceeded 170,000 miles, besides 
railway, Government, private, and telephone lines, of which, the 
extent is not known. By far the greater part of this business in 
the United States is in the hands of the Western Union Tele- 
graph. Company, the mam features of whose operations, at certain 
successive dates, are shown in the following table (XXI ) : — 



Miles of 
Line 

Miles of 
Wire 

No of 
Offices 

No of 

Messages Sent 

! Receipts 

1&67 
1S70 
IS75 
ItaS O 
1SSS 
1886 
1887 

46,270 

54,100 

72,833 

S 5,645 
147,500 
151,832 
156,814 

85,291 
112,191 
179,496 
233,524 
462,283 
4S9,G07 
524,641 I 

2.565 
3,972 

6.565 
9,077 

14,184 

15,142 

15,G5S 

5,879,282 

9,157,646 

17,153,710 

20,216,500 

42,096,583 

43,239,807 

47,194,550 

! $6,563,925 
7,138,7«8 
9,564 n 3 
12,782,805 
17,70G,h 14 
i 16,29s,02S 
17,191,910 


The average toll per message was 36 3 cents m 1887 Since 
the construction of this table, the pm chase of the Baltimore and 
Ohio Railroad telegraph lines has brought the mileage of the 
Western Union to about 162,000, with over 580,000 miles of wire. 

Postal Service. 


The following table (XXII.), from the latest annual report of the 
postmaster-general, exhibits the growth of the postal services — 


Fiscal 

Tears 

No of 
Post-Offices 

Miles of 

Post Routes 

Reienue of 
Department 

Expenditure 
duung the Tear 

1790 

75 

1,875 

$37,935 

$32,140 

1805 

903 

20,817 

280,804 

213,994 

1810 

2,300 

36,406 

551,684 

495,969 

1820 

4,500 

72,492 

1,111,927 

1,160,926 

1830 

8,450 

115,176 

1,850,583 

1,932,708 

1840 

13,468 

155,739 

4,543,52 2 

4,718,236 

1850 

18,417 

178,672 

5,499,985 

5,212,033 

1860 

28,498 

240,594 

8,518,087 

19,170,610 

1870 

28,492 

231,232 

19,772,221 

23,998,838 

1880 

42,989 

343,888 

33,315,470 

36,542, S04 

1885 

51,252 

365,261 

42,5G0,843 

50,046,235 

1886 

53,614 

378,586 

43,948,423 

51,004,744 


Foreign Commerce. 

The full official statistics of the foreign commeiee of the United 
States only begin with 1820 Prior to that date considerable statis- 
tical material lelatmg to 
tiade and navigation was 
collected by Dr Seybert 
Table XXIII. exhibits the 
value of expoits of domes- 
tic merchandise to foreign 
countries during each tenth 
year fiom 1820 to 1880, 
together with the pait 
borne therein by the pio- 
duets of domestic agricul- 
ture The table shows 
strikingly the constancy with which the exports of agricultural pro- 
duce have maintained then share m the total exports during 60 years 

The following table (XXIY ) shows the value of all imports into 
the United States at intei vals of five yeais from 1835 to 1880 * — 



Value of Imports 


Value of Imports 

3835 

$149,895,742 

1860 

$362,160,254 

1S40 

107,141,519 

1865 

248,555,652 

1845 

117,254,564 

1870 

462,377,587 

1850 

178,138,318 

1875 

595,861,248 

1855 

261,468,520 

18S0 

760,989,046 


In 1884, 1885, and 1886 respectively the total exports of 
merchandise amounted to §740,513,609, §74 2,189,755, and 

§679,524,830, and the imports to §667,697,693, §577,527,329, and 
§635,436,136 The same yeais the expoits of gold and silvei 
amounted to §67,133,383, §42,231,525, and §72,463,410, and the 
imports to §37,426,262, §43,242,323, and §38,593,656 

The following table (XXV ) gives the value, in round millions of 
dollars, of leading exports of domestic agriculture during each fifth, 
year since 1860 — 



Cotton, 

Raw 

Bread 

Stuffs 

Leaf 

Tobacco. 

. 

Provisions, 
including 
Meats and 
Daily 
Products. 

Cattle, 
Sheep, and 
Hogs. 

1860 

192 

24 

16 

17 

1 

1865 

7 

54 

42 

54 

0 

1870 

227 

72 

21 

31 

1 

1875 

191 

111 

25 

83 

2 

1880 

212 

288 

16 

132 

15 

1885 

202 

160 

22 

107 

14 


Table XXYI , p. 826, exhibits the value, in dollars, of the im- 
ports from, and exports to, each of the principal foreign countries 
in 1886 

The following are the eleven principal exporting cities, with the 
value of the goods going out through them in 1886, and percentage 
of total United States exports — Hew York, 314 millions of dollars 
(49 26 per cent), Hew Orleans, 83 (12T5), Boston, 54(7 96), Bal- 
timore, 36 (5 27); Philadelphia, 34 (4 97), San Francisco, 30 (4'45), 
Savannah, 20 (2 99) , Charleston, 18 (2 6) ; Galveston, 17 (2 5) , 

XXIII. — 104 


Table XXIII. 



Domestic 

Meiclian- 

dise 

Products of 
Domestic 
Agneultuie 

Pei cent, 
of Agi 

Pi o ducts 

1820 
1830 
1840 
1850 | 
1860 
1870 
1880 

$51,683,640 
58,524,878 
111,660,561 
134,900,233 
316,242,423 
455,20s 341 
823,946,353 

$41,657,673 

48,095,184 

02,548,067 

103,605,713 

256,560,972 

361,188,483 

685,961,091 

80 60 

82 18 

82 88 

80 50 

81 12 

79 34 

83 25 
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Table XXYI —Exports and Imports 


Experts ] 
fi om U S 
to each ' 
Country 

Ter 

cent of 
Thtal 
Exports 

Foreign Country. 

Per 

cent, of 
Total 
Imports. 

Imports 
into U S 
from each 
Country 

3i4.S37,9TJ 
G0, < O'5,&5T 
40. W>fi,006 
01,o .0,124 
2vm>, 133 
22,614,3119 
14,j36 s 664 
13,048, SIS 
13,047,762 
10,081,115 
■9,105,330 
T,&13 ,277 
6,856,077 I 
6,400,73$ 
5,294,798 
4,350,141 
4,331,770 
4,300.205 : 
4,044, 384 
3,125.180 
3,115,899 

341,982 

1,950,267 

2,442,171 

2,693,488 

1,110,545 

61 79 

9 15 

6 Ul 

4 SO 
SSI 

3 40 

2 IS 
196 
1-96 

I 05 
147 

1 13 

1 03 
-97 
*79 
-65 
* 65 
*65 
61 
*47 
47 

’* 05 

-29 

*S7 

40 

*17 

Great Bn* am and Inland . . 
Germany 

1 ranee 

British North America. 

V> est Indies 

Belgium . . 

Netherlands .... 

Italy . . - 

Spam 

British Possessions in Australasia 
Russia In Europe 

China . .... .... 

Mexico .... 

Brazil , . 

United States of Colombia.. . . 
British East Indies . ..... 

Argentine Republic 

Portugal 

Hong Kong 

Japan - . ... 

Hawaiian Islands 

Switzerland 

Spanish Possessions (mainlj 
Philippine Islands) ... 

Austria 

Central American States 
Venezuela 

Uruguay 

24 23 

10 a3 

9 08 

5 31 

11 18 
144 

1 34 

2 Co 
-93 
-61 

5) 

2 99 

3 68 

6 59 
47 

2 71 
79 
22 
17 
234 
1-54 
2 26 

1 51 

1 03 
*93 
*91 
78 

174,234,034 
69,154,997 
68,417,4 m 

37.436. 3 >3 
71,053,146 

9,170,513 
fc, 723, 846 
lC,S70,filC 
5,930,202 
3,853,360 
8,181,153 

18.972.96.3 
10,687,972 
42,907,532 

3,008,921 

17,247,825 

5,022,346 

1,344,167 

1,072,439 

14,885,573 

9,805,707 

14,353,981 

9,566,912 

6,601,058 

5,915,413 

5,791,621 

4,925,948 


Norfolk, 12 (1 71) ; Huron, Mich , 8 (1 22 per cent.) It tlras 
appears that, of the aggregate exports from the United States, all 
bat 7-92 per cent (about 54 millions of dollars) go out from these 
eleven ports. By far the greater part of the exports of New Orleans, 
Savannah, Charleston, Galveston, and Norfolk consists of cotton 
It is the shipment of this staple from Southern ports which in- 
creases the number of important exporting cities. 

On the other hand, all but 8 48 per cent, of the imports, amounting 
to 54 millions, -were in 1886 received at seven porta as follows — 
New York, 419 millions of dollars (65 9 per cent of imports into 
United States); Boston, 58 (9 2), San Francisco, 37 (5 8), Phila- 
delphia, 37 (5-79), Baltimore, 12 (1*84), Chicago, 10 (1-6), New 


The folIoUng table (XX YII.) exhibits the division of the imports 
of 1886 into two classes as free or dutiable, with the amount of duty 
collected on each of five principal groups of articles — 


Classes- 

Value 

Duty 

Ad valo- 
rem rate 
on duti- 
able 

Per cent 
of total 

Free of duty 

Dutiable. 

duty 

(A) Articles of food 
and lire animals. 

§83,752,303 

§112,433,925 

$61,064,744 

Percent 

54 26 

32 42 

(B) Articles In a 
crude condition 
which enter into 
the various pro- 
cesses of domestic 

industry - .. . 

102,438,364 

41,613,658 

12,868,115 

30 91 

6 83 

(G) Articles wholly 
or partially manu- 
factured for use as 
materials in the 
manufacturing and 

mechanical arts... 

10,689,156 

67,855,317 

20,115,152 

29 64 

10 68 

(P) Articles manu- 
factured ready for 
consumption .. , 
(E) Articles of volun- 
tary use, luxuries, 
&C. 

12,446,211 

118,824,644 

55,653,853 

4S 90 

29 54 

2,204,725 

■ 78,030,511 

38,683,533 

49 55 

20 53 

Total . . 

8211,530,759 

8413,778,055 

§ 188 , 379 , 397 " 

45 55 

100 00 


Skipping. 

Shipbuilding was one of the earliest arts developed in the 
American colonies, and was prosecuted in the United States with 
the highest success until iron steamers began to drive ont wooden 
sailing vessels The following table (XXVIII.) exhibits the tonnage 
of the merchant marine of the country at ten-year intervals from 
1790 to 1880 — 


Date. 

Sailing Vessels 

Steamers. 

Total 

1790 

478.377 


478,377 

1800 

972,492 


972,492 

1810 

1,424,783 


1,424,783 

1820 

1,280,167 


1,280,167 

1830 

1,127,304 

64,472 

1,191,776 

1840 

1,978,425 

202,339 

2,180,764 

1850 

3,009,507 

525,947 

3,535,454 

1860 

4,485,931 

867,937 

5,353,808 

1870 

8,171,412 

1,07 5,095 

4,246,507 

1880 

2,856,476 

1,211,558 

4,068,034 


The decline in the American shipping interest since its maximum 
in 1860 is greater than would appear from the foregoing table, 
since the aggregate is kept up by the large lake, river, and coast 
fleets engaged m the coasting trade, which is by law confined to 
Amenean vessels The decline in registered tonnage, t e , that 
engaged m ocean traffic, since I860 is shown by the following 
figures 1860, 2,546,237 tons, 1865, 1,602,583 , WO, 1,516,800 , 
1S75, 1,553,827, 1SS0, 1,352,810. 

The decline above noted was due m the first instance to the war 
of 1861-65. About that time occurred the world -wide substitution 
of iron steamers for wooden sailing ves- 
sels or wooden steamers In the new in- 
dustry the American people have never 
achieved any marked success, while the 
laiv precludes the registering as Ameri- 
can of vessels built abroad Hence it is 
that the Ameiican merchant marine 
never recovered from the losses sustained 
between 1861 and. 1865, and that the 
commerce of the country is earned on m an increasing proportion 
by foreign vessels The latter fact is shown strikingly m the 
accompanying table (XXIX ) of exports and imports, m millions of 
dollars, earned in American and foreign vessels respectively. 

In addition to the goods earned m -vessels, about 57 million 
dollars’ worth were in 1885 earned m cars and other land vehicles. 



American 
V essels 

Foreign 

Vessels 

1S60 

507 

255 

1865 

167 

437 

1870 

333 1 

639 

1875 

314 1 

8 S 3 

1S80 

280 I 

1309 

1885 

223 

1108 


Banking and Curbenct. 


Mention has already been made (see above p.775, § 272) of the 
issue of legal tender paper money, by the national Government, 
m 1862, and (p 776, § 280) of the establishment of the national 
banking system of 1863. Specie payments were resumed on 
January 1, 18/9 The following statement (Table XXX), pre- 
pared at the office of the United States treasurer, exhibits the 
classification of the circulating medium of the United States on 
June 30, 1887, stating separately the amount of each class which 
is in the United States treasuiy, in the national hanks, and ru 
circulation — • 



In Treasury 

In National 
Banks 

In Circulation. 

Total 

Gold com and 
bullion. 

Gold certificates 
Silvei certificates 
Silver dollais and 
bullion 

Subsidiary silver 
National bank 
notes .. 

Legal tender no tee 
Certificates of de 
posit, cmrency 
Fractional cur- 
rency, estimated 
Compound inte- 
rest notes 

One and two year 
notes of 18 S3 
Old demand notes 
State bank ezreu- 
latlon. ........... 

$ 

277,079,653 61 
30,261,380 
3,423,133 

221,897,045 77 
26,903,93420 

2,362,585 

28,783,796.79 

310,000 

2,366 

98,137,439 47 
54,274,940 
3,535,479 

6,349,213 
2,813,138 80 

25,420,212 

74,482,342 

i 8,770,000 
564,2 66 

$ 

2 78,403,241 92 
36,950,497 
138,582,538 

49,205,508 23 
45,770,720 

231,434,991 
243,414,877 21 

6,377,284 

192,880 

65,605 

57,130 

98,697 

8 

654,520,335 

121,486,817 

145,543,150 

277,445,767 

75,547,799 

279,217,788 

346,681,016 

9,080,000 

6,943,916 

192,880 

65.60S 

57,130 

98,697 


591,985,894 37 

274,341,030 27 

1,050,553,975 36 

1,916,880,900 


It needs to be stated that, m order to obtain the net circulating 
medium, the amounts given in the foregoing table Should be 
reduced by the total amount of gold, silver, or currency certificates, 
inasmuch as the funds which these certificates represent are in- 
cluded in the aggregate These deductions would leave the net 
amount $1,640,770,933 To obtain the amount actually m the 
hands of the people, it would also be necessary to deduct the 
quantities of the other elements held by the treasury and by 
the national banks The following table (XXXI ) exhibits the 
coinage of the United States by successive periods from 1793 to 
1887 


Fiscal Years 

Gold 

Silver 

Mmol 

Total 

Average, 1793-1800 
„ 1801-1810 
„ 1811-1820 
„ 1821-1830 

„ 1831-1840 

,, 1841-1850 

„ 1851-1860 

,, 1861-1870 

„ 1871-1880 

Actual, 1881 

„ 1882 

, 1883 

„ 1884 

., 1885 

„ 1886 

„ 1887 

$101,429 
325,074 
316 ,651 
190,309 
1,875,649 
8,923,982 
33,023,709 
29,240,955 
39,927,730 
78,733,864 
89,413,448 

1 35,936,928 
27,932,824 
24,861,124 
34,077,380 
22,3 93,279 

$144,045 

356,917 

597,081 

1,678,105 

2, 730,996 
2,236,813 
4,658,218 
1,318,860 
15,459,036 
27,049,967 
27,783,389 
28,835,470 
28,773,388 
28,848,960 
30,022,348 
34,366,484 

$7,939 

15,125 

19,116 

15,141 

34,232 

38,068 

124,961 

847,324 

238,553 

405,110 

644V58 

1,428,307 

1,174,710 

527,557 

17,378 

943,651 

$253,413 

697,116 

932,848 

1,883,555 

4,640,877 

11,198,863 

37,806,888 

31,407,139 

55,625,319 

106,788,941 

117,841,595 

66,200,705 

57,880,922 

54,237,641 

64,117,106 

67,703,414 
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The following table (XXXII ) exhibits the resources and lia- 
bilities of the national banks, expressed in. millions of dollars, on 
dates near the 1st of October of the yaars 1S78, 18S2, and 1886 — 


Resoui ces and Liabilities 

Oct 1, 
1S78 
2033 
Banks 

Oct 3, 
1882 
2269 
Banks 

Oct 7, 
1SS6 
2832 
Ranks 

Resoui ces 

Loans . 

834 1 

1243 2 

1431 0 

Bonds for Circulation 

347 6 

357 6 

258 5 

Othei United States Bonds 

94 7 

37 4 

32 4 

Othei Stocks, Bonds, Ac 

36 9 

66 2 

81 8 

Due fiom other Banks 

13S 9 

19S 9 

2414 

Real Estate 

46 7 

46 5 

54 1 

Specie 

30 7 

202 9 

156 4 

Legal Tender Notes 

64 4 

63 2 

62 8 

National Bank Notes 

10 9 

20 7 

22 7 

Cleaiing House Exchanges 

82 4 

208 4 

95 5 

United States Certificates of Deposit 

32 7 

8 7 

5 9 

Due/roin the United States Tieasury 

16 5 

17 2 

14 0 

Other Resources 

24 9 

28 9 

37 4 

Totals . 

1767 3 

2399 S 

2513 9 

Liabilities 




Capital Stock 

466 2 

4S3 1 

548 2 

Suiplus ruud 

116*9 

132 0 

157 2 

Undivided Piofits 

40 9 

61 2 

66 5 

Circulation . 

301 9 

315 0 

228 7 

Due to Depositors 

668 4 

1134 9 

1189 8 

Due to othei Banks 

165 1 

259 9 

308 6 

Othei Liabilities . .. . 

7 9 

13 7 

14 9 

Totals 

2161 8 

2399 8 

2513 9 


In this connexion is subjoined a statement of the resources and 
liabilities of the savings banks of the United States, 638 m num- 
ber, expressed m millions of dollars, according to their anminl 
reports for 1886 (Table XXXIII ) 

Resoui ces Liabilities 

Loans on Real Estate 418 4 Deposits 1141 5 

Loans on olliei Secunties. 127 7 Other Liabilities 119 3 

United States Bonds 197 2 

State and other Stock m Bonds 241 4 
Railroad Bonds and Stocks . 63 5 
Bank Stock . . . 39 0 

Real Estate 31 0 

Ofihei Investments. . 79 0 

Expenses 1 

Due from Banks 43 7 

Cash . ... . . 19 8 

Total . 1260 8 Total .. 1260 8 

Interior Political Organization. 

The United States is, as has been seen, divided into thirty-eight 
States, eight Territories, and the District of Columbia Each State 
and Territory is in turn divided into more or fewer counties, except 
only in the case of Louisiana, where primary divisions of the 
State are called parishes, the functions and lelations of the 
parish being, however, substantially the same as those of the 
counties of the surrounding States The number of organized 
counties m 1880 was 2444 The number of unorganized 
counties upon the frontier, laid out upon the map hut not yet 
sufficiently filled by population to justify the completion of their 
political oiganization, was 161 The number of organized 
counties in the several States has a wide range, — from 3 m Dela- 
ware, 5 m Rhode Island, 8 m Connecticut, 10 m New Hampshire, 
to 114 in Missouri, 117 m Kentucky, 137 m Georgia, 160 in Texas 
Counties The political function of the county differs widely among the 
and several States In general, it may be said that in the north-east, 

town- where the counties are few, the county hears but a slight relation 

ships. to the affairs of the people It is the unit of real estate record 
Courts are, indeed, held at the county seat, hut judges who have 
equal jurisdiction m other counties there administer laws which 
run equally over the entire State The commissioners of the 
county have authority over certain mam roads This said, all is 
said The county means almost nothing to the citizen It is the 
so-called “town” (n, township) which in this region has the 
power to deal directly with schools, which administers pool lehef, 
which builds and keeps in repair most of the Toads and bridges, 
which has the charge of the public peace, which holds neaxly all 
the authonty which, by the laws of the State, is vested anywhere 
for promoting the general welfare These tc small 'elemental 
republics,” as President Jefferson called them, absorb a large 
pait of the political interest of the people , their names are the 
objects of much affection and pride to their inhabitants , their 
boundaries can only be changed by the legislature of the State, 
and this is only done from important considerations of public 
convenience, and that too, generally, with their own consent 
On the other hand, in the South and extreme West, where the 
number of counties is very large, the county exercises or controls 
the exercise of nearly all the powers, excepting in the case of 
cities and incorporated, towns, which by the laws of the State are 
conceded to any political agency. The geographical subdivisions 
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of the county become here of compaiatively little, sometimes of 
very little, importance In some States their houndaiies may he 
changed by county judges or county commissioners, for trivial, 
peihaps for purely tempoiary l easons In some States these sub- 
divisions of the county are little more than voting distucts In 
other States they aie convenient units of political administration. 

Midway, both geogiaphically and politically, between the two 
gioups which have been indicated, aie many States, originally 
settled largely by emigrants from New England and New York, 

' m which the political powers conceded by the constitution and 
laws of the several States aie divided, not very unequally, between 
the county and the township The county, as a whole, heie takes 
charge of a very much laiger range of public mteiest than m the 
north-east On the other hand, the township has much of the 
political power and dignity which belongs to the New England 
town The aggregate number of such subdivisions of counties in 
all the States and Territories, so far as ascertained, is 26, 682. 

Law and usage differ veiy widely among the American States Incorpo- 
regardmg the incorporation of cities, towns, and villages In rated 
Massachusetts no town is incorporated of less than 10,000 towns 
inhabitants In the "West and South, villages of two and three and 
hundred inhabitants aie sometimes mcoiporated In some cases, cities, 
when a township acquues sufficient population it is made a city, 
embracing the entire area, including peihaps a laige lural region. 

In other eases, only the closely occupied distnct is embraced within 
the municipal limits, and the township continues to maintain 
its political existence In the latter class of cases it sometimes 
happens that the inhabitants of the borough or village are 
members of the township for certain puiposes, though not for 
others , at other times the township and the boiough, or m- 
coipoiated village, become as distinct as if they were two town- 
ships or two boroughs The numbei of mcoiporated cities m the 
United States is of incoip oiated towns and villages 4,613, 
of boroughs 582 In two cases, New York and Philadelphia, a 
city makes up an entire county In two cases, St Louis and 
Baltimoie, a laige city forms no pait of a county The Distuet 
of Columbia has no county organization, while the city of 
"Washington, contained therein, has no municipal charter. 

Taxation 

The taxing powers within the United States are as follows • — 

A The national Government, whose levenue powers are only 
limited by — (a) the provision of the constitution which prohibits all 
duties on exports, and ( b ) the provision that all direct taxes must 
be levied m proportion to population,— a provision which deprives 
direct taxes of nearly all their efficiency for revenue purposes , 

B The several States, whose revenue powers are only limited by 
— (a) restrictions m their respective constitutions, and (6) the 
general pimciple that those powers must not he exercised m such 
a way as to contravene laws of the United States, or to destroy 
sources of the national revenue, although a State may prohibit 
within its borders the sale of liquois, from which the United States 
treasury derives a considerable part of its receipts 

C Within each State, powers of taxation, to a determinate or 
to an indeterminate extent, as the case may he, are by the consti- 
tution and laws of the State conferred, almost always for strictly 
defined purposes, (1) upon counties, (2) upon cities, boroughs, and 
incorporated villages, and (3) in nearly all the States, though in 
widely varying degiees, upon the primary geographical divisions 
of counties, such as the “ town ” of New England and the “ town- 
ship ’’ of the Middle and Western States 

The revenues of the several States, and of the counties, cities, 
townships, &c ,are generally derived from direct taxes upon property, 
real and personal, although in some States licences and fees and 
taxes on nanchises and incomes hear a not mconsideiable part 
The revenues of the United States are, and have historically been, 
mainly derived from two species of indirect taxes, viz , customs 
duties on impoits and excise duties on articles as produced or 
consumed within the country, notably liquors and tobacco. At 
three seveial periods, viz , 1800-02, 1814-17, and 1863-71, direct 
taxes have contributed considerable amounts to the national 
revenue At times the proceeds of the sales of public lands have 
foimed an important element of the receipts of the general Govern- 
ment , but m the mam it has been the accepted policy to sell 
lands to actual settlers at rates so low as to be inconsistent with 
the object of revenue Indeed, under the homestead law, large 
portions of the public domain have been given away to settlers, 
while even larger amounts have been alienated in aid of schools, 
public improvements, &c A detailed table, prepared by Prof A B. 

Halt, shows that up to 1884 192,584,116 acres had been sold, 
162,230,099 had been granted to States and corporations for inter- 
nal improvements, and 325,901,100 had been granted (167,483,506 
to individuals and 158,417,594 to States) for other purposes, — 
making a total of 680,715,315 acres 

At the tenth census (1880) an effort was made to obtain statistics 
coveimg the amounts raised, in one year, under all the taxing 
powers authorized and exercised in the United States. The diffi- 
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culty lay wholly m obtaining the facts relating to revenues collected 
by counties and by taxing agencies below the county The aggregate 
results, as ascertained for 1570, were as follows (Table XXXIV. j — 
Receipts into the U S treasury (o. diivtrv revenue; §272, *22, l**r 
Receipts into tin, Vate for Temtonal) ti easums . .. 

Receipts into tlie county treasums . .. fi'J,M*,,371 

Receipts into the ae usuries of cities V—ough«, or in- 
corporated villages, and of townships ard other sub- 
divisions of counties .... .... . . 191,031,851 

Total . . $331,030 r,l 4 

Receipts The aggregate receipts into the United States treasury, beginning 
and ex- in 1701,' have been {m millions of dollars) as follows — from customs, 
pendi- 58 42 , from internal revenue, 3-110 , from direct taxes, 2S , from 
tuTS public lands, 241 , from bank dividends, 10 ; miscellaneous, 568, 

from total, 0033 The net ordinary expenditures of the United States 

1791, Government from 1791 to 1836 have been as follows (m millions 
of doilai v: — war, 4jb3 ; navy, 1106 , Indians, 230 , pensions, 900 ; 
miscellaneous, 1933 ; total, *8737 The foregoing is exclusive of 
payment-, on account of the principal or interest ot the public debt 
in 1886. The net ordinary receipts into the treasury for ISSti (the -fiscal 
year ends June 30 j were as follows — from customs, $192,905,023 , 
from internal revenue, $110,805,937 , from direct taxes, §108,240 ; 
from public lands, §5,630,999 , miscellaneous, §2U, 989,528 , total, 
§336,439,727. Of the receipts from internal revenue in 18S6 
§69,000,000 in round numbers were from spirits, §20,000,000 from 
fermented liquors, 23, 000, QUO from tobacco The net ordinary ex- 
penditures for 1886 were as follows; — war, §34,324,153, navy, 
§13,907,888; Indians, §6,099,158 ; pensions, §63,4o4,864 ; mis- 
cellaneous, 74,166,929, total, §191,902,992 The foregoing state- 
ment is evclasive of paj meats on account of principal or interest of 
the public debt. 

PrBLic Debt 

The Government set out, m 1790, with a revolutionary debt of 
about 75 millions of dollars. This debt continued without important 
change until 1806, when a reduction began, continuing until 1812, 
when the debt was about 45 millions. The then ensuing war with 
England carried the debt up to 127 millions in 1816 This was 
reduced to 96 millions in. 1819, to 84 millions m 1825, and to 24 
millions in 1832, and in the three years following was extin- 
guished The crisis of 1837, ami the financial difficulties ensuing, 
created indebtedness, fluctuating in amount, which at the begin- 
ning of the war with Mexico was about 16 millions At the con- 
clusion of peace tho debt had risen, to 63 millions, near which point 
it remained until about 1852, from which time successive reductions 
brought it down to 28 millions in 1357 The financial crisis of 
that y ear caused an increase, which continued until the imminence 
of the civil war, when it rose from 65 millions m 1860 to 91 
millions m 1861, to 514 m 1S62, to 1120 in 1863, to 1816 in 1864, 
to 2.681 m June and its maximum (2845 millions) m August 1865. 

Of the outstanding principal of the debt m 1886, 158 millions 
bore interest at 3 per cent , 738 millions at 4 per cent , 250 millions 
at 4J per cent , making the interest-bearing debt 1146 millions 
The debt bearing no interest amounted to 629 millions, making the 
aggregate 1775 millions. The cash m the treasury on tlie 1st of 
July of that year reached 493 millions, leaving the total debt, less 
cash in the treasury, 1282 millions. The annual interest-charge 
was at this date 45£ millions 

At the tenth census (1880) an effort was made to ascertain the 
indebtedness of all States, Territories, counties, cities, towns, 
townships, &c., with the following result (in millions of dollars) — 
total funded, debt, 1118; floating debt, 84, gross debt, 1202, sink- 
ing fund, 145 ; net debt, 1057. The total net debt was made up 
as follows (in millions of dollars) — debts of States and Temtories, 
234 debts of counties, 124 , debts of townships, 32, debts of school 
districts, 17, debts of cities and towns, 649 

Pensions. 

The number of pensioners on the lolls, June 30, 1887, with the 
amounts due the several classes, at existing rates per year, will be 
found m the following table (XXXY ) 


pkte and exact statement available even as to those who are in the 
civil service of the national Government An attempt has been 
made, for the present purpose, to reach an approximation to that 
number. This has been done by counting the names on 1200 pages 
of the blue-book of 1885, under the seveial heads theie mentioned. 
Such a pioeeus uu olves a liability to minor errors, in. addition to 
whatever duplications or omissions may occur m the printed lists. 
The results are offered merely as an approximation to facts 
Legislative bianch, 427 , executive branch, 114,852 ; judicial 
branch, 2S76 , total, 118,155 The executive branch includes — 
executive, 22, state department, 467; war department, 9050, navy 
department, 1637, interior department, 6115, treasury depart- 
ment, 14,505, post office department, 79,110, department of 
agriculture, 203, national museum, 154; Fish Commission, 118; 
Government printing office, 2238, government ot the Distuct of 
Columbia, 1200; miscellaneous, 33 

Army 

The following table (XXXYI ) exhibits the personnel of the 
army on Januaiy 1, 1887 - 


General officers 

Adjutant-general's department . 
Inspectoi -general’s department . 
Judge-advocate general’s dept - 
Quartermaster's department . 
Subsistence department , 

Medical department . 

Pay department . ... 

Corps of engineers 
Ordnance department ,. , 
Signal corps 

Post chaplains . . 

Ten regiments of cavalry . . .. 
En e regiments of ai tiller y . 
Twenty-five regiments of infantry 
Military academy 
yon - commissioned staff 
attached to regiments 
Enlisted men unattached to regi- 
ments 

Indian scouts. 

General service clerks and mes-j 
sengers . . .... 

Total regular army .. . 


Officers 

Enlisted 

Men 

Professors 

Cadets 

10 




17 




7 




8 




61 




26 




195 

140 



4S 




103 

450 



59 

400 



17 

470 



30 




433 

7,970 



230 

! 2,650 



877 

12,625 





7 

i 344 


1 300 


: 


, 265 




200 




170 



2170 

; *25,640 

i 

6535 

75,175 

. j 


j i Numbei 

Amount 

Army . . -j 

Navy .. . ..-j 

War of 1823 -j 

War with Mexico -j 

f Invalids, 

I Widows, «fcc 
f invalids 
[Widows, Ac 
f Survivors 

l Widows, &( , 

'Survivors 
. Widows, &e 

294,445 

83,010 

3,2SI 

1,973 

1 1,069 

[ 11,831 

7,503 

895 

§36,063,345 

13, 33S.455 
429, 28S 

405.288 
103,392 

1.703,664 

720.288 
85,920 

406,007 

§52,824,640 


Civil Service 

It is impossible to make even an approximation to the number 
of persons m the civil service within the United States, including 
the officers of States, counties, cities, towns, &c There is no eom- 


27avy 

The following table (XXXYI I ) exhibits the personnel of the 
navy on January 1, 1887 — 

Commissioned officers, line , , 750 

Commissioned officers, staff — 

Medical department . 163 

Pay department . 1X1 

Engineers 228 

Other staff offlceis . 64 

Cadets 243 

Non-commissioned officers 185 

Enlisted men and boys . 8250 

Marine Corps 

Commissioned offlceis . 73 

Enlisted men . 1500 

The following table (XXXYIII ) exhibits the number of vessels 
constituting the navy of the United States, according to class and 
condition, on January 1, 1887 . — 



In 

In 

Building oi 


Commission 

Oi din ary 

Repnumg 

First-rate armoured 

1 


2 

Second-rate nnaimoui etl 
TJnrU-iate aimouted 

10 

1 

12 

5 

Timd-rate unai roomed 

17 


5 

Fourth-rate unnamed . 
Fourth-iate unaitnouied 

4 

1 

j i 

Tugs,. ... 

Sailing vessels , 

11 

12 

1 


Total 

56 

14 

13 


Ten are unserviceable , 3 of these are used as receiving ships, 
the others condemned and authoiized to be sold. 

Education. 

The institution, control, and maintenance of public schools are 
in the hands of the several States, although the United States 
Government has made liberal grants of lands, in aid of primary 
instruction, to tho States formed out of the public domain, and 
also for the endowment of colleges of agriculture and the mechanic 
aits, to all the States 

The following table (XXXIX ) presents the leading features of 
the public school statistics at four dates between 1876 and 1886: — 
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Enrolment 

Average Daily 
Attendance 

Number of 
Teachers. 

Public School 
Expenditure 

1876 

8,363,738 

4,0G6,S43 

249,283 

§84,005,333 

1880 ! 

9,781,521 

5,805,342 j 

2S2.644 

80,032,838 

1885 j 

11,169,923 

6,900,625 

313,549 

110,3S4,657 

1886 j 

11,435,297 

7,279,616 

32 3,060 

111,304,927 


The so-called public schools, although differing widely as to effi- 
ciency between new States and old States, between rich States and 
poor States, all conform closely to a traditional type, except so far 
as differences arise according as schools are m sparsely or m densely 
settled distnets through the opportunity for giading the pupils 
which, exists m the latter case As regards, however, schools giving 
instruction higher than or other than that given m the oidmary 
public school, the greatest and most confusing differences exist as 
to designation, organization, and schemes of instruction 

The following table (XL ) presents the results of the compila- 
tions of the statistics of schools of the various classes by the United 
States Bureau of Education . — 



Schools 

Teachers 

Pupils 

Normal schools 

153 

1394 

40,325 

Commeieial and business colleges 

239 

1040 

47,176 

Kindergartens 

417 

9 45 

21,640 

Institutions foi secondary instruction. 

1440 

7566 

151,050 

Preparatory schools . 

197 

1434 

21,031 

Institutions for superior instruction of women 

204 

2123 

27,143 

Univeisxties and colleges 

345 

4720 

67,642 

Schools of science ... 

90 

974 

10,532 

Schools of theology 

142 

803 

6,344 

Schools of law 

49 

283 

3,054 

Schools of medicine, of dentistry, and of pharmacj 

175 

2829 

16,407 

Tiammg schools for nnrses 

29 

339 

837 

Institutions for deaf and dumb . . . 

Cl 

596 

7,411 

Institutions for the blind , . . 

29 

623 

2,413 

Schools for feeble-minded childien 

16 

636 

2,942 

Reform schools ... 

43 

877 

9,213 

Industrial and manual training schools . 

63 

582 

13,300 


Religion 

The census has since 1850 attempted to obtain the number of 
church edifices, with the aggregate number of sittings, belonging 
to each principal sect or denomination The results have not been 
highly satisfactory, either as to accuracy or as to classification. At 
the census of 1880 the attempt to collect the statistics of churches 
proved an almost total failure. It seems best, therefore, to adopt, for 
the present purpose, the figures (Table XLI ) piesented by the repre- 
sentatives of the various denominations, as they have been revised 
and digested by a competent authority, the Rev Di¥H Dupuy, 
only adding the lejnark that no statement of this kind can be made 
to meet the views of all persons interested The statement of Dr 
Dupuy does not include the Roman Catholic Church, whose author- 
ities claim from six and a half to seven millions of adherents 


Table XLI — Religious Denominations 


Denomination 

j Mimsteis 

Menabeifc 

Methodist — 

Non Episcopal 
Independent Methodist 

Primitive Methodist 

Free Methodist 

Amencan Wesleyan 
Congiegationalist Methodist .. 
Piotestant Methodist 

3,307 

13 

025 

4S5 

2,146 

21,380 

173,048 

2,205 

2,4G3 

12,081 

17,727 

20,000 

119,110 

3,286,168 

Episcopal 

Union American M E 

Colomed M E 

Afucan M E Zion 

Afucan M E. 

Methodist Episcopal South 
Methodist Episcopal 

18,079 

91 

5 }0 
1,340 
1,452 
3,044 
11,042 


3,112,520 

3,500 

84,495 

231,735 

206,419 

S2S,0Jj 

1,698,336 


Baptist — 

Six Principle 

Seventh-Day 

Anti-Mission 

Free Will 

Baptist . 

17 

103 

C22 

1,294 

16,680 

18,710 

2,746 

8,576 

41,660 

74,851 

2,302,272 

2,430,105 

Press ytehiav — 

Reformed 

United 

Cumbeiland 

Presbyterian South 

Presbyterian 

32 

647 

1,3GS 

1,014 

4,838 

7,897 

5,876 

81,226 

98,063 

119,583 

580,720 

88 5,408 

Lutheran 

Christian (Disciples of Christ) 
Congregational 


3,025 

2,658 

3,574 


569,389 

556,941 

384,800 

Episcopal — 

Refoimed Episcopal . 

Protestant Episcopal 

66 

3,149 

3,215 

10,451 

326,218 

336,669 

United Brethren 

Reformed, m United States 

United Evangelical 

Evangelical Association 


2,178 

755 

425 

1,343 


155,579 

154,003 

144,GC6 

99,710 

Adventist — 

Adventist 

Seventh Day 

Second . . 

107 

188 

501 

746 

11,100 

14,733 

63,500 

89,333 

The Brethren (Dunkards) . , 
Reformed, in America 

Friends 

Mormon 

Umversalist 

Church of God (Wlnebrennai ion) 
Unitarian , 

Moravian 

Jewish 

New Jerusalem (Swedenborgian) 


1,589 
515 
87 8 
3,816 
691 
492 
382 
103 
202 
92 


88,669 

77,269 

74,313 

72,684 

36,891 

20,176 

19,784 

16,127 

13,683 

5,538 


(F A. W) 
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UNIVEESALIST CHUKCH, a religious body in the 
United States of America, especially in the New England 
States, which has for its distinguishing tenet the doctrine 
of the final salvation of all souls from sin through Christ 
The pioneers of Umversalism m America were Dr George 
De Benneville, who taught from 1741 principally in 
Pennsylvania, Dr Charles Chauncy, of the First Church, 
Poston (notably m The Salvation of All Men , published m 
1784), Dr Joseph Huntington, of Coventry, Conn (whose 
Calvinism Improved was published after his death m 1796), 
John Murray, Elhanan Winchester, Caleb Eich, and, very 
specially, Hosea Ballou Murray is, however, regarded as 
“ the father of Umversalism in America.” In 1750 James 
Relly had avowed himself a Umversalist, basing his belief 
on a theory quite peculiar, Murray, who had preached as 
a Methodist in England and Ireland, was Belly’s most dis- 
tinguished convert In 1770 he came to America, and, 
under circumstances so strange that most Universalists 
regard them as providential, overcoming a deep reluct- 
ance, he preached at Good Luck, Hew Jersey, and organ- 
ized a society, “The Independent Christian Church,” at 
Gloucester, Massachusetts Hosea Ballou — a convert from 
the Calvinist Baptists — took up the cause in 1790, and 
published the work that is regarded by Universalists as 
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epoch-making, A Treatise on Atonement The number of 
ministers increased, and societies were formed. These m 
due time became the constituents of larger organizations, 
till a “New England convention ” saw occasion, in 1803, to 
adopt a “ profession of faith,” which m three short articles 
avowed belief m the Bible as making known m a Divine 
revelation the nature of God, the mission of Christ, the 
final holiness of all souls, and the necessity of good works 
In 1866 a general convention, composed of delegates from 
the State conventions, was incorporated It has jurisdic- 
tion throughout the United States and Canada It has a 
“Murray fund” of about $135,000 Under the auspices 
of the Umversalist Church are the “woman’s centenary 
association,” the “ Umversalist historical society,” several 
organized charities, four colleges, three theological schools, 
and five academies, — the total value of the schools, includ- 
ing endowments, being hardly less than 3 million dollars. 
It publishes eight periodicals. The Year Booh for 1887 
gives the following summary — 1 general convention, 22 
State conventions, 945 parishes, 38,429 families; 696 
churches, 35,550 members, 634 Sunday schools, 51,871 
members; 789 church edifices, value above indebtedness, 
$7,493,927, 673 clergymen m fellowship and 120 licensed 
lay preachers. 
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T HE medimval Latin term 'umversitas (from which the 
English word “ university ” is derived) was originally 
employed to denote any community or corporation re- 
garded under its collective aspect When used in its 
' modern sense, as denoting a body devoted to learning and 
education, it required the addition of other words m order 
to complete the definition, — the most frequent form of ex- 
pression being “umversitas magistrorum et scholarium” (or 
“ discipulorum ”) In the course of time, probably towards 
the latter part of the 14th century, the term began to be 
used by itself, with the exclusive meaning of a community 
of teachers and scholars whose corporate existence had 
been recognized and sanctioned by civil or ecclesiastical 
authority or by both But the more ancient and custom- 
ary designation of the university m mediaeval times (re- 
garded as a place of instruction) was “ studium generate ” 
(or sometimes “ studium ” alone), a term implying a centre 
of instruction for all 2 The expressions “ umversitas 
studii " and “universitatis collegium” are also occasionally 
to be met with m official documents 

It is necessary, however, to bear in mind, on the one 
hand, that a university often had a vigorous virtual exist- 
ence long before it obtained that legal recognition which en- 
titled it, technically, to take rank as a “ studium generate,” 
and, on the other hand, that hostels, halls, and colleges, 
together with complete courses m all the recognized 
branches of learning, were by no means necessarily in- 
volved in the earliest conception of a university. The 
university, m its earliest stage of development, appears to 
have been simply a scholastic guild, — a spontaneous com- 
bination, that is to say, of teachers or scholars, or of 
both combined, and formed probably on the analogy of the 
trades guilds, and the guilds of aliens in foreign cities, which, 
in the course of the 13th and 14th centuries, are to he 
found springing up in most of the great European centres 
The design of these organizations, in the first instance, was 
1 It is the design of the present article to exhibit the universities in 
their historical development, each being brought under notice, as far 
as practicable, m the order of its original foundation. In' the alpha- 
betical enumeration in the table at the end, the date of foundation 
thus serves to indicate approximately the place where any university 
is first referred to. 

2 Demfle, Die Universiiaten des Mittelalters, i. 39 


little more than that of securing mutual protection, — for 
the craftsman, m the pursuit of his special calling, — for 
the alien, as lacking the rights and privileges inherited 
by the citizen And so the university, composed as it was 
to a great extent of students from foreign countries, was a 
combination formed for the protection of its members from 
the extortion of the townsmen and the other annoyances 
incident in mediaeval times to residence m a foreign state. 

It was a first stage of development in connexion with 
these primary organizations, when the chancellor of the 
cathedral, or some other authority, began, as we shall 
shortly see, to confer on their masters the right of teach- 
ing at any similar centre that either already existed or 
might afterwards be formed throughout Europe, — “facultas 
ubique docendi ” It was a still further development when 
it began to he recognized that, without a licence from either 
pope, emperor, or king, no “ studium generale ” could be 
formed possessing this right of conferring degrees, which 
originally meant nothing more than licences to teach. 

In order, however, clearly to understand the conditions Chief 
under which the earliest universities came into existence, facts 
it is necessary to take account, not only of their organiza- ^ 
tion, hut also of their studies, and to recognize the mam ^ammg° 
influences which, from the 6th to the 12th century, served before S 
to modify both the theory and the practice of education the tmi- 
In the former century, the schools of the Eoman empire, versit y 
which had down to that time kept alive the traditions of era ‘ 
pagan education, had been almost entirely swept away by 
the barbaric invasions. The latter century marks the 
period when the institutions which supplied their place — 
the episcopal schools attached to the cathedrals and the 
monastic schools — attained to their highest degree of influ- 
ence and reputation. Between these and the schools of 
the empire there existed an essential difference, in that the 
theory of education by which they were pervaded was in 
complete contrast to the simply secular theory of the 
schools of paganism The cathedral school taught only 
what was supposed to be necessary for the education of 
the priest; the monastic school taught only what was 
supposed to be in harmony with the aims of the monk. 

But between the pagan system and the Christian system 
by which it had been superseded there yet existed some- 
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tiling that was common to both . the latter, even in the 
nanow and meagre instruction which it imparted, could 
not altogether dispense with the ancient text-books, simply 
because there were no others in existence. Certain 
treatises of Aristotle, of Porphyry, of Martianus Capelin, 
and of Boetius continued consequently to be u*ed and 
studied; and in the slender outlines of pagan learning 
thus still kept in view, and m the exposition which they 
necessitated, we recognize the main cause which prevented 
the thought and literature of classic antiquity from falling 
altogether into oblivion. 

[Revival Under the rule of the Merovingian dynasty even these 
m time scanty traditions of learning declined throughout the 
?f c ^ arle3 Frankish dominions, but m England the designs of 
e reat. Q re g 0r y as carried out by Theodoras, Bede, 

and Alcum, resulted in a great revival of education and 
letters The influence of this revival extended m the 8th 
and 9th centuries to Frank laud, where Charles the Great, 
advised and aided by Alcum, effected a memorable refor- 
mation, which included both the monastic and the cathe- 
dral schools; while the school attached to the imperial 
court, known as the Palace School, also became a famous 
centre of learned intercourse and instruction. 

Its eon- But the activity thus generated, and the interest m 
flexion learning which it served for a time to diffuse, well nigh 
veraityof ^ Ie( * out aml( ^ t * ie anarchy which characterizes the 10th 
Pans 5 " century m Latin Christendom, and it is at least question- 
doubtfoL able whether any real connexion can be shown to have 
existed between this earlier revival and that remarkable 
movement in. which the university of Pans had its origin. 
On the whole, however, a clearly traced, although imper- 
fectly continuous, succession of distinguished teachers has 
inclined the majority of those who have studied this ob- 
scure period to conclude that a certain tradition of learn- 
ing, handed down from the famous school over which 
Alenin presided at the great abbey of St Martin at Tours, 
continued to survive, and became the nucleus of the teach- 
Generai mg in. which the university took its rise But, in order 
causes of adequately to explain the remarkable development and 
f nSst 1011 nove * c ^ aracter ^hich that teaching assumed in the course 
umversi- °* 12th and 13th centurie^ it is necessary to take 
ties. account of the operation of certain more general causes to 
which the origin of the great majority of the earlier uni- 
versities may in common unhesitatingly be referred. These 
causes are — (1) the introduction of new subjects of study, 
as embodied m a new or revived literature ; (2) the adop- 
tion of new methods of teaching which were rendered 
necessary by the new studies , (3) the growing tendency 
to organization which accompanied the development and 
consolidation of the European nationalities. 

That the earlier universities took their rise to a great 
extent in endeavours to obtain and provide instruction of 
a kind beyond the range of the monastic and cathedral 
schools appears to be very generally admitted, and this 
general fact has its value m assisting us to arrive at a 
conclusion with respect to the origin of the first European 
Rise of university, — that of Salerno in Italy, which became 
uni- known as a school of medicine as early as the 9 th century. 
Sdemo° f c i rcunistances °f ds rise are extremely obscure, and 
whether it was monastic or secular in its origin has been 
much disputed One writer 1 derives its origin from an 
independent tradition of classical learning which continued 
to exist in Italy down to the 10th century. Another 
writer 2 maintains that it had its commencement in the 
teaching at the famous Benedictine monastery of Monte 
Gassino, where the study of medieme was undoubtedly 
pursued. But various facts may be urged in eontraven- 


1 De Reazi, Stana Docv.menta.ia ddla Scuola Medisat di Salerno, 

eeL i85t, p 145. 

3 Pu.ccin.otti, Storm delta Mediana, i 317-326 


tion of such a theory The school at Salerno, so far as 
its history can be traced, appears to have been entirely 
, a secular community , it was distinguished also by its 
1 catholic spirit, and, at a time when Jews were the object of 
| religious persecution throughout Europe, members of this 
- nationality were to be found both as teachers and learners 
| at Salerno. Situated, moreover, as it was on the sea- 
coast, its communication with the neighbouring island of 
i Sicily was easy and frequent , and it would accordingly 
[ seem far more probable that it was owing to the new 
| knowledge gamed from the Saracens, after their oceupa- 
! tion of that island, that Salerno acquired its reputation. 

It was by a band of these invaders that Bertharius, abbot 
of Monte Casino, and the author of certain medical 
treatises, was massacred along with his monks in the year 
883. The Saracens were famed for their medical skill, 
and, by their translations of Galen and Hippocrates, did 
much to advance the study , and, according to Jourdain, 3 
there were translations from the Arabic into Latin long 
before the time of Constantine the African, but these 
versions have perished. In the course of the 1 1th century, 
under the teaching of Constantine the African (d. 1087), 
the celebrity of Salerno became diffused all over Europe. 
Ordericus Yitalis, who wrote in the first half of the 12th 
century, speaks of it as then long famous. In 1231 it 
was constituted by the emperor Frederick II the only 
school of medicine in the kingdom of Naples. 

It was at a considerable interval after the rise of the Teaching 
school at Salerno, about the year 1113, that Irnerius com- ° f 
menoed at Bologna his lectures on the civil law. This ^. nenus 
instruction, again, was of a kind which the monastic and Bologna, 
cathedral schools could not supply, and it also met a new 
and pressing want. The states of Lombardy were at this 
time rising rapidly in population and m wealth , and the 
greater complexity of their political relations, their increas- 
ing manufactures and commerce, called for a more definite 
application of the principles embodied in the codes that , 
had been handed down by Theodosius and Justinian But 
the distinctly secular character of this new study, and its 
intimate connexion with the claims and prerogatives of the 
Western emperor, aroused at first the susceptibilities of the 
Roman see, and for a time Bologna and its civilians were 
regarded by the church with distrust and even with alarm. 

These sentiments were not, however, of long duration In 
the year 1151 the appearance of the Decretum of Gratian, Decretum 
largely compiled from spurious documents, invested the Gratian. 
studies of the canonist with fresh importance ; and ^ 20 ^ 
numerous decrees of past and almost forgotten pontiffs now i aw 
claimed to take their stand side by side with the enact- 
ments contained m the Corpus Jun<s Civihs They con- 
stituted, in fact, the main basis of those new pretensions 
asserted with so much success by the popedom in the 
course of the 12th and 13th centuries. It was necessary, 
accordingly, that the Decretum should be known and 
studied beyond the walls of the monastery or the episcopal 
palace, and that its pages should receive authoritative ex- 
position at some common centre of instruction Such a 
centre was to be found in Bologna The needs of the 
secular student and of the ecclesiastical student were thus 
brought for a time into accord, and from the days of 
Irnerius dowu to the close of the 13th century we have 
satisfactory evidence that Bologna was generally recognized 
as the chief school both of the civil and the canon law 4 
It has indeed been asserted that university degrees were 
instituted there as early as the pontificate of Eugemus 
III (1145-53), but the statement rests on no good 
authority, and is in every way improbable. There is, 
however, another tradition which is m better harmony 


3 Sur F Age et FOngme des Tradmtions Latmes, See , p 225 

4 Demfle, Die Umversitaten , &c , 1 . 48. 
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Barba- with the known facts When Barbarossa marched his 
rossa forces into Italy on his memorable expedition of 1155, 
and reasserted those imperial claims which had so long 
leges to lam dormant, the professors of the civil law and their 
foreign scholars, but more especially the foreign students, gathered 
students round the Western representative of the Roman Caesars, 
^ , and besought his intervention m their favour in their 
' relations with the citizens of Bologna A large proportion 
of the students were probably from Germany ; and it did 
not escape Frederick’s penetration that the civilian might 
prove an invaluable ally m the assertion of his imperial 
pretensions Re received the suppliants graciously, and, 
finding that their grievances were real, especially against 
the landlords in whose houses they were domiciled, he 
granted the foreign students substantial protection, by 
conferring on them certain special immunities and privi- 
leges (November 1158) 1 These privileges were embodied 
in the celebrated Autkentica , Hcibita , in the Corpus Juris 
C wills of the empire (bk iv tit 13), and were eventually 
extended so as to include all the other universities of Italy 
In them we may discern the precedent for that state pro- 
tection of the university which, however essential at one 
time for the security and freedom of the teacher and the 
taught, has been far from proving an unmixed benefit, — 
the influence which the civil power has thus been able to 
exert being too often wielded for the suppression of that 
very liberty of thought and inquiry from which the earlier 
universities derived m no small measure their importance 
and their fame 

But, though there was a flourishing school of study, it 
is to be observed that Bologna did not possess a university 
so early as 1158 Its first university was not constituted 
The until the close of the 12th century. The “universities” 
“mover- a t Bologna were, as Denifle has shown, really student guilds, 
sities at f orme( j un< i er influences quite distinct from the protecting 
® ‘ clauses of the Autkentica , and suggested, as already noted, 
by the precedent of those foreign guilds which, in the 
course of the 12th century, began to rise throughout 
western Europe. They had their origin m the absolute 
necessity, under which residents in a foreign city found 
themselves, of obtaining by combination that protection 
and those rights which they could not claim as citizens 
These societies were modelled, Denifle considers, not on 
the trade guilds which rose m Bologna m the 13 th century, 
but on the Teutonic guilds which arose nearly a century 
earlier in north-western Europe, being essentially “spon- 
taneous confederations of aliens on a foreign soil.” Ori- 
ginally, they did not include the native student element. 
Demo- The power resulting from this principle of combination, 
cratic when superadded to the privileges conferred by Barbarossa, 
acterof § ave to students of Bologna a superiority of which 
tliese they were not slow to avail themselves. Under the leader- 

commu- ship of their rector, they extorted from the citizens con- 
mties. cessions which raised them from the condition of an op- 
pressed to that of a specially privileged class The same 
prmeiple, when put m force against the professors, reduced 
the latter to a position of humble deference to the very 
body whom they were called upon to instruct, and im- 
parted to the entire university that essentially democratic 
character by which it was afterwards distinguished. It is 
not surprising that such advantages should have led to an 
imitation and extension of the principle by which they 
were obtained Denifle considers that the “ universities ” 
at Bologna were at one time certainly more than four in 

1 See Savigny, Gfesch d rSm Rechts, m. 152, 491-492. See also 
Giesebrecht, Gesch, d. Kais&rzeit (ed. 1880), v 61-52. The story is 
preserved in a recently discovered metrical composition descriptive of 
the history of Frederick I. ; see SitzungsbemcMe d Bcmnsch AJcad d. 
Wissmschaft, PJvd -Hist Klasse, 1879, ii 285 Its authenticity is 
called in question "by Denifle, hut it would seem to he quite in har- 
mony 'With the known facts. 


number, and we know that the Italian students alone were 
subdivided into two, — the Tuscans and the Lombards In othei 
the centres formed by secession from tbe parent body a similar 
like subdivision took place At Yercelli there were four ““ 1 “ U1U ' 
“ umversitates,” composed respectively of Italians, Eng- itaiy. U 
lish, Provencals, and Germans , at Padua there were 
similar divisions into Italians, French (i e , Francigense , 
comprising both English and Normans), Provencals (in- 
cluding Spaniards and Catalans) When accordingly we 
learn from Odofred that m the time of the eminent jurist 
Azo, who lectured at Bologna about 1200, the number of 
the students there amounted to some ten thousand, of 
whom the majority were foreigners, it seems reasonable to 
conclude that the number of these confederations of students 
(“societates scholarium”) at Bologna was yet greater 
It is certain that they were not formed simultaneously, 
but, similarly to the free guilds, one after the other, — the 
last m order being that of the Tuscans, which was com- 
posed of students from Tuscany, the Campagna, and 
Rome Nor are we, again, to look upon them as m any 
way the outcome of those democratic principles which 
found favour m Bologna, but rather as originating in the 
traditional home associations of the foreign students, 
fostered, however, by the peculiar conditions of their 
university life As the Tuscan division (the one least in 
sympathy, in most respects, with Teutonic institutions) 
was the last formed, so, Denifle conjectures, the German 
“university” may have introduced the conception which 
was successively adopted by the other nationalities 

In marked resemblance to tbe guilds, these confederations Tie 
were presided over by a common head, — the “ rector schola- rector, 
rmm,” an obvious imitation of the “rector societatum ” or 
“ artium ” of the guild, but to be carefully distinguished 
from the “ rector scholarum,” or director of the studies, with 
whose function the former officer had, at this time, nothing 
in common. Like the guilds, again, the different nations 
were represented by their “consiliam,” a deliberative 
assembly with whom the rector habitually took counsel 

While recognizing the essentially democratic character of Mature 
the constitution of these communities, it is to be remem- age of the 
bered that the students, unlike the majority at Paris and stu(ielLts - 
later universities, were mostly at this time of mature 
years As the civil law and the canon law were at first 
the only branches of study, the class whom they attracted 
were often men already filling office m some department 
of the church or state, — archdeacons, the heads of schools, 
canons of cathedrals, and like functionaries forming a con- 
siderable element m the aggregate. It has been observed, 
indeed, that the permission accorded them by Frederick I. 
of choosing, m all cases of dispute, their own tribunal, 
thus constituting them, to a great extent, sm juris, seems 
to presuppose a certain maturity of judgment among those 
on whom this discretionary power was bestowed. 

With the middle of the 13th century, these various con- Amalga- 
federations became blended, for the first time, into one or mation of 
other of the two great divisions already referred to, — those of ^ s '* 11X11 ~ 
theUltramontani and the Citramontani, Johannes deYarams dates’’' 
being rector of the former and Pantaleon de Yenetns of the into two 
latter. Innocent IY., m according his sanction to the new divisions, 
statutes of the university in 1253, refers to them as drawn 
up by the “ rectores et universitas scholarium Bonomen- 
sium.” With the commencement of the 16th century, the 
two corporations were combined under one rector. 

About the year 1200 were formed the two faculties of Faculties 
medicine and philosophy (or the arts 2 ), the former being instituted. 

2 The arts course of ( study was that represented by the ancient 
tnmwn (i.e., grammar, logic, and rhetoric) and the guadrvmm {% e., 
arithmetic, geometry, music, and astronomy), as handed down from 
the schools of the Boman empire. See J. B. Mullmger, History of 
the University of Cambridge , i. 24-27. 

xxm. — 105 
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somewhat the earlier. It was developed, as that of the 
civil law had been developed, by a succession of able 
teachers, among whom Thaddeus Aldeiottus was especially 
eminent. The faculty of arts, down to the 1 4th century, 
scarcely attained to equal eminence The teaching of 
theology remained for a long time exclusively m the hands 
of the Dominicans, and it was not until the year 1360 
that Innocent YI recognized the university as a “stadium 
generale ” in this bianch,— m other woids, as a place of 
theological education for all students, with the power of 
conferring degrees of universal validity 
Account In the year 1371 the cardinal legate, Anghcus, compiled, 
of the a5 c ]ue£ director of ecclesiastical affairs m the city, an 
™ ir ? r * account of the university, which he presented to Urban V. 
XkJus The information it supplies is, however, defective, owing 
b ‘ to the fact that only the professors who were in. receipt of 
s alar ies from the municipality are mentioned. Of these 
there were twelve of civil law and six of canon law j three 
of medicine, three of practical medicine, and one of sur- 
gery ; two of logic, and one each of astrology, rhetoric, 
and notarial practice. The professors of theology, who, as 
membeis of the religious oiders, received no state remunera- 
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tion, are unmentioned 

Colleges existed at Bologna at a veiy early date, but it 
is not until the 14th century that we find them possessing ! 
any organization. They were designed solely for neces- 
sitous students, not being natives of Bologna. A separate 
house, with a certain fund for the maintenance of a speci- 
fied number of scholars, was all that was originally con- 
templated Such was the character of that founded by 
Zoen, bishop of Avignon, m February 1256 (0 S.), the 
same month and year, it is to be noted, in which the Sor- 
bonne was founded m Pans, It was designed for the 
maintenance of eight scholars from the province of Avignon, 
under the supervision of three canons of the church, main- 
taining themselves in the university Each scholar was to 
receive 24 Bolognese lire annually for five years. The 
college of Brescia was founded in 1326 by William of 
Brescia, archdeacon of Bologna, for poor foreign students 
without distinction as to nationality The Spanish college, 
founded m 1364, for twenty-four Spanish scholars and two 
ch a pl ai ns, is noted by Denifle as the one college founded 
in mediseval times which still exists on the Continent. 

Of the general fact that the early universities rose in 
response to new wants the commencement of the uni- 
versity of Paris supplies us with a further illustration. 
The study of logic, which, prior to the 12th century, was 
founded exclusively on one or two meagre compends, 


received about the year 1100, on two occasions, a power- 
ful stimulus, — in the first instance, from the memorable 
controversy between Lanfranc and Berengar , m the 
second, from the no less famous controversy between 
Anselm and Boscellinus. A belief sprang up that an 
intelligent apprehension of spiritual truth depended on a 
correct use of prescribed methods of argumentation. 
Study of Dialectic was looked upon as “ the science of sciences ” , 
log 10 * and, when, somewhere m the first decade of the 12th 
century, William of Ohampeaux opened m Paris a school 
for the more advanced study of dialectic as an art, his 
teaching was attended with marked success. Among his 
pupils was Abelard, m whose hands the study m§de a yet 
more notable advance ; so that, by the middle of the cen- 
tury, we find John of Salisbury, on returning from the 
, French capital to England, relating with astonishment, 
not unmingled with contempt, how all learned Paris had 
gone well nigh mad m its pursuit and practice of the new 
dialectic. 


I taught in the first instance at the cathedral 
t -Mptre Dame, and subsequently at the schools on 
fie Sainte-G-enevieve, of which he was the 


founder, and where he imparted to logic its new develop- 
ment But m 1147 the secular canons of Ste Genevieve 
gave place to canons xegular from St Yictoi , and hence- Study of 
forth the school on the former foundation was merely a theology 
school for the teaching of theology, and was attended only 
by the membeis of the house 1 The schools out of which 
the university arose were those attached to the cathedial 
on the tie de la Cite, and presided over by the chancellor, 

— a dignitary who must be caiefully distinguished from 
the later chancellor of the university. For a long time 
the teachers lived m separate houses on the island, and it 
was only by degiees that they combined themselves into a 
society, and that special buildings were constructed for 
their class-work. But the flame which Abelard’s teaching 
had kindled was not destined to expire Among his 
pupils was Peter Lombard, who was bishop of Pans m Lombard’s 
1159, and widely known to posterity as the compiler of Sentences 
the famous volume of the Sentences . The design of this 
work was to place before the student, m as strictly logical 
a form as practicable, the views (sententise) of the fathers 
and all the great doctors of the chinch upon the chief and 
most difficult points in the Christian belief. Conceived 
with the purpose of allaying and preventing, it really 
stimulated, controversy The logicians seized upon it as a 
great storehouse of indisputable major premises, on which 
they argued with renewed energy and with endless 
ingenuity of dialectical refinement , and upon this new 
compendium of theological doctrine, which became the 
text-book of the Middle Ages, the schoolmen, m their 
successive treatises super Sententicis, expended a consider- 
able share of that subtlety and labour which still excite the 
astonishment of the student of metaphysical literature. 

It is m these prominent features m the history of these Rise of 
early universities — the development of new methods of othei 
instruction concurrently with the appearance of new 
material for their application — that we find the most 
probable solution of the question as to how the university, 
as distinguished from the older cathedral or monastic 
schools, was first formed In a similar manner, it seems 
probable, the majority of the earlier universities of Italy — 

Reggio, Modena, Vicenza, Padua, and Vercelli — arose, for 
they had their origin independently alike of the civil and 
the papal authority. Instances, it is true, occur, which 
cannot be referred to this spontaneous mode of growth. 

The university of Naples, for example, was founded solely 
by the fiat of the emperor Frederick II. m the year 1224 j 
and, if we may rely upon the documents cited by Denifle, 

Innocent IY about the year 1245 founded m connexion 
with the curia a “studium generale,” 2 which was attached to 
the papal court, and followed it when removed from Rome, 
very much as the Palace School of Charles the Great ac- 
companied that monarch on his progresses. 

As the university of Paris became the model, not only Early 
for the universities of France north of the Loire, but also orgamza- 
for the great majority of those of central Europe as well 
as for Oxford and Cambridge, some account of its early Slt y 0 / 
organization will here he indispensable. Such an account Paris, 
is rendered still further necessary by the fact that the 
recent and almost exhaustive researches of Denifle, the 
Dominican father, have led him to conclusions which on 
some important points run altogether counter to those sanc- 
tioned by the high authority of Savigny. 

The original university, as already stated, took its rise 
entirely out of the movement carried on by teachers on the 

1 The view of Thurot ( De V Organisation de V Mnseignement dans 
V Umversiti de Pans , pp. 4-7) that the university* arose out of a com- 
bination of these several schools is rejected by Denifle (see Die Urn- 
mrsitaten , &c., I 653-694) 

2 Where the words studium generate are placed within, marks of 
quotation they occur m the original charter of foundation of the unii 
versity lefened to. 
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The island, who taught Toy virtue of the licence conferred by 
that*™ 5 ^ ie c ^ ance U° r of the cathedral In the second decade of 
formed liie l^th century, it is true, we find masters withdrawing 
its themselves from 3ns authority by repairing to the left bank 
nucleus of the Seme and placing themselves under the jurisdiction 
of the abbot of the monastery of Ste Genevibve , and m 
1255 this dignitary is to be found appointing a chancellor 
whose duty it should he to confer “ licentia docendi ” on 
those candidates who were desirous of opening schools m 
that district But it was around the bestowal of this licence 
by the chancellor of Notie Dame, on the lie de la Cit6, 
that the university of Paris grew up. It is m this licence 
that the whole significance of the master of arts degree is 
Incep- contained ; for what is technically known as admission to 
toon that degree was really nothing more nor less than receiving 
the chancellor’s permission to “incept,” and by “incep- 
tion ” was implied the master’s formal entrance upon, and 
commencement of, the functions of a duly licensed teacher, 
and his recognition as such by his brothers in. the profes- 
sion The previous stage of his academic career, that of 
Baclieloi bachelordom, had been one of apprenticeship for the 
of aits, mastership , and bis emancipation from this state was 
symbolized by placing the magisterial cap (foretta) upon 
lus head, a ceremony which, m imitation of the old Roman 
ceremony of manumission, was performed by his former 
instructor, “under whom” he was said to incept. He 
then gave a foimal inaugural lecture, and, after this proof 
of magisterial capacity, was welcomed into the society of 
his professional brethren with set speeches, and took his 
seat m his master’s chair. 

Tins uni- This community of teachers of recognized fitness did not 
vsisity m itself suffice to constitute a university, but some time 
formed, ];, Q t ween the years 1150 and 1170, the period when the 
Sentences of Peter Lombard were given to the world, the 
university of Paris came formally into being. Its first 
written statutes were not, however, compiled until about 
the year 1208, and it was not until long after that date 
that it possessed a “ rector.” Its earliest recognition as a 
legal corporation belongs to about the year 1211, when a 
brief of Innocent III empowered it to elect a proctor to 
be its representative at the papal court. By this permis- 
sion it obtained the right to sue or to be sued in a court 
of justice as a corporate body. 

Diffi. This papal recognition was, however, very far from im- 
cultiss plying the episcopal recognition, and the earlier history of 
attend- the new community exhibits it as in continual conflict 
ilrff 1 S a ^k- e with the chancellor, the bishop, and the cathedral 
develop- chapter of Paris, by all of whom it was regarded as a 
ment. centre of insubordination and doctrinal licence Had it 
not been, indeed, for the papal aid, the university would 
probably not have survived the contest ; but with that 
powerful assistance it came to be regarded as the great 
Transalpine centre of orthodox theological teaching. 
Successive pontiffs, down to the great schism of 1378, 
made it one of the foremost points of their policy to 
cultivate friendly and confidential relations with the 
authorities of the university of Paris, and systematically to 
discourage the formation of theological faculties at other 
centres. In 1231 Gregory IX., in the bull Parens Scien- 
Harum, gave full recognition to the right of the several 
faculties to regulate and modify the constitution of the 
entire university, — a formal sanction which, in Denifle’s 
opinion, rendered the bull in question the Magna Oharta 
of the university. 

In comparing the relative antiquity of the universities 
of Paris and Bologna, it is difficult to give an unqualified 
decision. The university of masters at the former was 
probably slightly anterior to the university of students at 
the latter ) but there is good reason for believing that 
Paris, m reducing its traditional customs to statutory form, 


largely availed itself of the precedents afforded by the 
aheady existing code of the Tiansalpme centre, while its 
rectorship, proctorships, and four “ nations ” are all clearly 
distinct adaptations of the corresponding divisions at 
Bologna. These nations, which included both professors The 
and scholars, were — (1) the French nation, composed, in “nations.” 
addition to the native element, of Spaniards, Italians, and 
Greeks , (2) the Picard nation, representing the students 
from the north-east and from the Netherlands (3) 
the Norman nation, (4) the English nation, comprising, 
besides students from the provinces under English rule, 
those from England, Ireland, Scotland, and Germany. 

These several nations first came into existence some time 
before the year 1219, and all belonged to the faculty 
of arts , but the fully developed university was divided 
into four faculties, — three “ superior,” viz, those of theo- 
logy, canon law, and medicine, and one “inferior,” that of 
arts The head of each faculty was the dean , the head 
of each nation was the pioctor The rector, who m the 
first instance was head of the faculty of arts, by whom he 
was elected, was eventually head of the whole umveisity. 

Each of the nations and each of the superior faculties, 
while subject to the general authonty which he represented, 
was, like a royal colony, m a great measuie self-governed, 
and made statutes which were binding simply on its own 
members Congregations of the faculty of arts were pre- 
sided over by the rector, who discharged the same function 
when general congregations of the whole academic com- 
munity weie convened. In the former the votes on any 
question were taken by nations, in the lattei by faculties 
and nations Only “regents,” that is, masters actually 
engaged m teaching, had any right to be present or to vote 
in congregations. Neither the entire university nor the 
separate faculties had thus, it will he seen, originally a 
common head, and it was not until the middle of the 14th 
century that the rector became the head of the collective 
university, by the incorporation under him, first, of the 
students of the canon law and of medicine (which took 
place about the end of the 13th century), and, secondly, of 
the theologians, which took place about half a century 
later. 

Apart from the broad differences m their organization, Pans and 
the very conception of learning, it will be observed, was Bologna 
different at Bologna from what it was at Pans In the a 
former it was entirely professional, — designed, that is to tiaa e ’ 
say, to prepare the student for a definite and practical 
career m after life ; in the latter it was sought to provide 
a general mental training, and to attract the learner to 
studies which were speculative rather than practical In 
the sequel, the less mercenary spirit in which Paris culti- 
vated knowledge added immensely to her influence and 
reputation. The university became known as the great 
school where theology was studied m its most scientific 
spirit ; and the decisions of its great doctors upon those 
abstruse questions which absorbed so much of the highest 
intellectual activity of the Middle Ages were regarded as 
almost final. The pope3 themselves, although averse from Papal 
theological controversies, deemed it expedient to cultivate policy in 
friendly relations with a centre of such importance for the 
purpose of securing their influence m a yet wider field. univex . 
Down therefore to the time of the great schism (1378), sities. 
they at once conciliated the university of Paris and con- 
sulted what they deemed to be the interests of the Roman 
see, by discouraging the creation of faculties of theology 
elsewhere. The apparent exceptions to this policy are 
easily explained: the four faculties of theology which they 
sanctioned in Italy — Pisa (1343), Florence (1349), Bologna 
(1362), and Padua (1363) — were designed to benefit the 
Italian monasteries, by saving the monks the expense and 
dangers of a long journey beyond the Alps ; while that afc 
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Toulouse (1229) took its rise under circumstances entirely 
exceptional, being designed as a bulwark against the heresy 
of the Albigenses The popes, on the other hand, favoured 
the creation of new faculties of law, and especially of the 
canon law, as the latter represented the source from which 
Borne derived her most warmly contested powers and pre- 
rogatives The effects of this twofold policy were suffici- 
ently intelligible the withholding of each, charter which 
it was sought to obtain for a new school of theology only 
served to augment the numbers that flocked to Pans , the 
bestowal of each new charter for a faculty of law served m 
like manner to divert a certain proportionate number from 
Bologna These facts enable us to understand how it is 
that, m the 13th and 14th centuries, we find, even in 
Prance, a larger number of universities created after the 
model of Bologna than after that of Pans 
In their earliest stage, however, the importance of these 
new institutions was but imperfectly discerned alike by the 
civil and the ecclesiastical power, and the first four uni- 
versities of Italy, after Bologna, rose into existence, like 
Bologna itself, without a charter from either pope or em- 
Foirnda- peror. Of these the first were those of Beggio and 
turn of Modena, both of which are to be found mentioned as 
smes of sc ^ 00 ^ s °f civil law before the close of the 12th century 
Reggio The latter, throughout the 1 3th century, appears to have 
and been resorted to by teachers of sufficient eminence to form 
Modena, a flourishing school, composed of students not only from 
the city itself, but also from a considerable distance. Both 
of them would seem to have been formed independently 
Vicenza, of Bologna, but the university of Vicenza was probably the 
outcome of a migration of the students from the former 
city, which took place m the year 1204 In the course of 
the century Vicenza attained to considerable prosperity, 
its students were divided into four nations, each with its 
own rector; and m 1264 it included m its professoriate 
teachers, not only of the civil law, but also of medicine, 
Padua, grammar, and dialectic. The university of Padua was 
founded m 1222 as the direct result of the migration of a 
considerable number of students from Bologna. Some 
writers, indeed, have inferred that the “ studium ” in the 
latter city was transferred m its entirety, but the contmued 
residence of a certain proportion in Bologna is proved by 
the fact that two years later we find them appealing to 
Hononus III. in a dispute with the civic authorities. In 
the year 1228 the students of Padua were compelled by 
circumstances to transfer their residence to Veicelli, and 
the latter city guaranteed them, besides other privileges, 
the right to rent no less than five hundred lodging-houses 
at a fixed rental for a period of eight years. At first Padua 
wa3 a school only of the civil and canon law; and during 
the oppressive tyranny of Ezzeliu (1237-1260) the uni- 
versity maintained its existence with some difficulty. But 
m the latter part of the century it incorporated the faculties 
of grammar, rhetoric, and medicine, and became known as 
one of the most flourishing schools of Italy, and a great 
centre of the Dominicans, at that time among the most 
active promoters of learning 

Naples, The university of Maples was founded by the emperor 
Frederick II. in the year 1225, as a school of theology, 
jurisprudence, the arts, and medicine, — his design being 
that his subjects in the kingdom of Maples should find in 
the capital adequate instruction m every branch of learn- 
ing, and “ not be compelled in the pursuit of knowledge to 
have recourse to foreign nations or to beg in other lands.” 
In the year 1231, however, he decreed that the faculty of 
medicine should cease to exist, and that the study should 
be pursued nowhere m the kingdom but at Salerno. The 
university never attained to much eminence, and after the 
death of Frederick came for a time altogether to an end, 
but was restored m 1258 by Kmg Manfred. In 1266 its 


faculty of medicine was reconstituted, and from 1272-74 
Thomas Aquinas was one of its teachers of theology. The 
commencement of the university of Vercelh belongs to Veicelli, 
about the year 1228 ; it probably included, like Maples, 
all the faculties, but would seem to have been regarded 
with little favour by the Boman see, and by the year 1372 
had ceased to exist, although mention of colleges of law 
and medicine is to be found after that date. The two 
universities of Piacenza and Pavia stand in close con- Piacenza, 
nexion with each other. The former is noted by Demfle as 
the earliest in Italy which was founded by virtue of a 
papal charter (6th February 1248), although the scheme 
remained for a long time inoperative. At length, m the 
year 1398, the university was reconstituted by Giovanni 
Galeazzo Visconti, duke of Milan, who m the same year 
cansed the university of Pavia to be transferred thither. 
Piacenza now became the scene of a sudden but short- 
lived academic prosperity. We are told of no less than 
twenty-seven professors of the civil law, — among them the 
celebrated Baldus , of twenty-two professors of medicine , 
of professors of philosophy, astrology, grammar, and 
rhetoric, and of lecturers on Seneca and Dante. The faculty 
of theology would appear, however, never to have been duly 
constituted, and but one lecturer in this faculty is meutioned 
With the death of Galeazzo in 1402, this precarious activity 
came suddenly to au end, and in 1404 the university had 
ceased to exist Its history is, indeed, unintelligible, un- 
less taken m conjunction with that of Pavia Even before Pavia, 
Irnerius taught at Bologna, Pavia had been widely known 
as a seat of legal studies, and more especially of the Lom- 
bard law, although the evidence is wanting which would 
serve to establish a direct connexion between this early 
school and the university which was founded there m 
1361, by virtue of the charter granted by the emperor 
Charles IV. The new “studium” included faculties of 
jurisprudence, philosophy, medicine, and the arts, and its 
students were formally taken under the imperial protec- 
tion, and endowed with privileges identical with those 
which had been granted to Paris, Bologna, Oxford, Orleans, 
and Montpellier , but its existence m Pavia was suddenly 
suspended by the removal, above noted, of its students to 
Piacenza. It shared again m the decline which overtook 
the university of Piacenza after the death of Giovanni 
Galeazzo, and during the period from 1404 to 1412 it 
altogether ceased to exist. But in October 1412 the 
lectures were recommenced, and the university entered 
upon the most brilliant period of its existence. Its pro- 
fessors throughout the 15th century were men of distin- 
guished ability, attracted by munificent salaries such as 
but few other universities could offer, while m the number 
of students who resorted thither from other countries, and 
more especially for the study of the civil law, Pavia had no 
rival in Italy but Padua. Arezzo appears to have been Arezzo, 
known as a centre of the same study so early as 1215, and 
its earliest statutes are assigned to the year 1255. By 
that time it had become a school of arts and medicine also ; 
but for a considerable period after it was almost entirely 
deserted, and is almost unmentioned until the year 1338, 
when, it acquired new importance by the accession of 
several eminent jurists from Bologna. In May 1355 it 
received its charter as a studium generale from Charles IV. 

After the year 1373 the school gradually dwindled, al- 
though it did not become altogether extinct until about 
the year 1470. The university of Borne (which is to be Rome, 
carefully distinguished from the school attached to the 
curia) owed its foundation (1303) to Boniface VIII,, and 
was especially designed by that pontiff for the benefit of 
the poor foreign students sojourning in the capital. It 
originally included all the faculties ; but in 1318 John 
XXII. decreed that it should possess the power of confer- 



UNIVERSITIES 


ring degrees only m the canon and civil law The uni- 
versity maintained its existence throughout the period of 
the residence of the popes at Avignon (see Popedom), and 
under the patronage of Leo X could boast m 1514 of no 
less than eighty professors This imposing array would 
seem, however, to be but a fallacious test of the piosperity 
of the academic community, for it is stated that many of 
the professors, owing to the imperfect manner m which 
they were protected in their privileges, were m the receipt 
of such insufficient fees that they were compelled to com- 
bine other employments with that of lecturing in order to 
support themselves. An appeal addressed to Leo X in 
the year 1513 represents the number of students as so 
small as to be sometimes exceeded by that of the lecturers 
(“ ut quandoque plures sint qui legant quam qui audiant ”) 
Scarcely any of the universities m Italy m the 14th 
Perugia, century attracted a larger concourse than that of Perugia, 
where the study chiefly cultivated was that of the civil 
law The university received its charter as a studium 
generale from Clement V m the year 1308, but had i 
already m 1306 been formally recognized by the civic 
authorities, by whom it was commended to the special care 
and protection of the “ podesta ” In common with the rest 
of the Italian univeisities, it suffered severely from the 
great plague of 1348-49 , but in 1355 it received new 
privileges from the emperor, and m 1362 its first college, 
dedicated to Gregory the Great, was founded by the bishop 
Tieviso, of Perugia The university of Treviso, which received its 
charter fiom Frederick the Fair m 1318, was of little 
celebrity and but short duration It is doubtful, indeed, 
whether it continued to exist after the city became subject 
to the republic of Yenice m the year 1339 , but m 1409 
the Venetian senate issued a deciee that no subjects of 
the republic should resort for study to any city m its 
dominions save that of Padua, and from this elate the 
studium at Treviso must be held to have been no longer m 
existence. The circumstances of the rise of the university 
Florence, of Florence are unknown, but the earliest evidence of 
academic instruction belongs to the year 1320 The dis- 
persion of the university of Bologna, m the March and April 
of the following yeai, afforded a favourable opportunity for 
the creation of a studium generale, but the necessary 
measures were taken somewhat tardily, and m the mean- 
time the greater number of the Bolognese students had 
betaken themselves to Siena The charter of foundation 
for Florence was accordingly not granted until 31st May 
1349, when Clement VI decreed that there should be in- 
stituted a studium generale m theology, jurisprudence, 
medicine, and every other recognized faculty of learning, 
the teacheis to be professors who had obtained the degree 
of doctor or master either at Bologna or Paris, or “ some 
other studium generale of celebrity” On 2d January 
1364 the university also obtained the grant of imperial 
privileges from Charles IV. On 14th February 1388 it 
adopted a body of statutes which are still extant, and 
afford an interesting study m connexion with the uni- 
versity history of the period. The university now entered 
upon that brilliant period m its history which was destined 
to so summary an extinction. “ It is almost touching,” 
says Denifle, “to note how untiringly Florence exerted 
herself at this period to attract as teachers to her schools 
the great masters of the sciences and learning.” In the 
year 1472, however, under the influence of Lorenzo de’ 
Medici, it was decided that Florence was not a convenient 
seat for a university, and its students were removed to 
Siena, Pisa. The commencement of the university of Siena 
belongs to about the year 1241, but its charter was first 
granted by the emperor Charles IV, at the petition of the 
citizens, in the year 1357. It was founded as a studium 
generale in jurisprudence, the arts, and medicine. The 
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imperial charter was confirmed by Gregory XII in 1408, 
and the various bulls relating to the university which he 
subsequently issued afford a good illustration of the con- 
ditions of academic life m these times Residence on the 
part of the students appears to have been sometimes dis- 
pensed with. The bishop of Siena was nominated chan- 
cellor of the university, just as, says the bull, he had been 
appointed to that office by the imperial authority. The 
graduates were to be admitted to the same privileges as 
those of Bologna oi Paris ; and a faculty of theology was 
added to the curriculum of studies. The university of 
Ferrara owes its foundation to the house of Este, — Alberto, Ferraia, 
marquis of Este, having obtained from Boniface IX m 
1391 a charter couched m teims precisely similar to those 
of the charter for Pisa In the first half of the 15th 
century the university was adorned by the presence of 
several distinguished humanists, but its fortunes were 
singularly chequered, and it would appear for a certain 
period to have been altogether extinct. It was, however, 
lestored, and became in the latter part of the century one 
of the most celebrated of the universities of Italy In the 
year 1474 its circle of studies comprised all the existing 
faculties, and it numbeied no less than fifty-one profes- 
sois or lecturers In latei times Eerrara has been noted 
chiefly as a school of medicine 

Of the universities modelled on that of Paris, Oxford Oxford, 
would appear to have been the earliest, and the manner 
of its development was probably similar Certain schools, 
opened within the precincts of the dissolved nunnery of St 
Frideswyde and of Oseney abbey, aie supposed to have beeu 
the nucleus round which the university grew up In the 
year 1133 one Robert Pullen, a theologian of considerable 
eminence (but whether an Englishman or a Breton is un- 
certain), arrived from Pans, and delivered lectures on the 
Bible He was followed a few years later by Vacanus, a 
native of Lombardy, who as a student at Bologna had 
inherited the tradition of the teaching of Irnerius. Al- 
though both the pope and King Stephen regarded tlie 
civil law at this time with considerable distrust, Vacanus 
maintained his ground, and the study became one of the 
recognized faculties at Oxford Towards the close of the 
12th century Giraldus Cambrensis describes the town as a 
place “ where the clergy in England chiefly flourished and 
excelled m clerkly lore ” In one respect, indeed, Oxford 
was more favoured than even Paris, for the town auth- 
orities could not pretend to assert any right of interference 
with the university such as that to which the French 
monarch and the court frequently laid claim In the 13th 
century mention first occurs of university “ chests,” especi- 
ally the Frideswyde chest, which were benefactions de- 
signed as funds for the assistance of poor students. Halls, 
or places of licensed residence for students, also began to 
be established. In the year 1257, when the bishop of 
Lincoln, as diocesan, had trenched too closely on the 
liberties of the community, the deputies from Oxford, 
when preferring their appeal to the king at St Albans, 
could venture to speak of the university as “ schola secunda 
ecclesise,” or second only to Pans Its numbers about this 
time were probably some three thousand; but it was essenti- 
ally a fluctuating body, and whenever plague or tumult led 
to a temporary dispersion a serious diminution in its 
numerical strength generally ensued for some time after. 
Against such vicissitudes the foundation of colleges proved 
the most effectual remedy Of these the three earliest 
were University College, founded m 1249 by William of 
Durham; Balliol College, founded about 1263 by John 
Balhol, the father of the king of Scotland of the same 
name; and Merton College, founded m 1264. The last- 
named is especially notable as associated with a new con- 
ception of university education, namely, that of collegiate 
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discipline for the secular clergy, instead of for any one of 
the religious orders, for uhose sole benefit all similar 
foundations had hitherto been designed The statutes 
given to the society by Walter de Merton are not less 
noteworthy, as characterized not only by breadth of con- 
ception, bnt also by a careful and discriminating attention 
to detail, which led to their adoption as the model for 
later colleges, not only at Oxford but at Cambridge Of 
the service rendered by these foundations to the university 
at large we have significant proof m the fact that, although 
representing only a small numerical mmonty in the 
academic community at large, their members soon ob- 
tained a considerable preponderance m the administration 
of affairs. 

Cam- The university of Cambridge, although it rose into 

bridge, existence somewhat later than Oxford, may reasonably be 
held to have had its origin in the same century There 
was probably a certain amount of educational work 
carried on by the canons of the ehuich of St Giles, which 
gradually developed into the instruction belonging to a 
regular studium In the year 1112 the canons crossed 
the river and took up their residence in the new priory m 
Barnwell, and their work of instruction acquired addi- 
tional importance Then, as early as the year 1224, the 
Franciscans established themselves m the town, and, some- 
what less than half a century later, were followed by the 
Dominicans At both the English universities, as at 
Paris, the Mendicants and other religious orders were 
admitted to degrees, a privilege which, until the year 1337, 
was extended to them at no other university. Their 
interest m and influence at these three centres was con- 
sequently proportionably great In. the years 1231 and 
1233 certain royal and papal letters afford satisfactory 
proof that by that time the university of Cambridge was 
already an organized body with a chancellor at its head, 
and m 1229 and 1231 its numbers were largely augmented 
by migrations from Pans and from Oxford Cambridge, 
however, in its turn suffered from emigration , while m 
the year 1261, and again in 1322, the recoids of the uni- 
versity were wantonly burnt by the townsmen Through- 
out the 13th century, indeed, the university was still only 
a very slightly and imperfectly organized community Its 
endowments were of the most slender kind, it had no 
systematic code for the government of its members , the 
supervision of the students was very imperfectly provided 
for An important step m the direction of reform m this 
last respect was, however, made in the year 1276, when 
an ordinance was passed requiring that every one who 
claimed to be recognized as a scholar should have a fixed 
master within fifteen days after his entiy into the uni- 
versity. But the feature which most served to give per- 
manence and cohesion to the entire community was, as at 
Oxfoid, the institution of colleges. The earliest of these 
was Peterhouse, first founded as a separate institution by 
Hugh Balsham, bishop of Ely, m the year 1286, with a 
code which was little more than a transcript of that given 
by Walter de Merton to his scholars at Oxford About 
forty years later was founded Michaelhouse, and at nearly 
the same time (1326) Edward II. instituted his foundation 
of “king’s scholars,” afterwards forming the community 
of King’s Hall. Both these societies m the 16th century 
were merged in Trinity College. To those succeeded Pem- 
broke Hall (1347) and Gonville Hall (1348). All these 
colleges, although by no means conceived in a spirit of 
hostility to either the monastic or the Mendicant orders, 
were expressly designed for the benefit of the secular 
clergy The foundatiou of Trinity Hall (1350) by Bishop 
Bateman, on the other hand, as a school of civil and canon 
law was probably designed to further ultramontane in- 
terests. That of Corpus Christi (1352), the outcome of ' 


the liberality of a guild of Cambridge townsmen, was con- 
ceived with the combined object of providing a house of 
education for the clergy, and at the same time securing the 
regular performance of masses for the benefit of the souls 
of departed membeis of the guild But both Trinity Hall 
and Corpus Christi College, as well as Clare Hall, founded 
m 1359, were to a great extent indebted for their origin 
to the lavages caused among the clergy by the great plague 
of 1349 

Turning to France, or rather to the territory included Mont- 
withm the boundaries of modern France, we find Mont- P el h er ? 
pellier a recognized school of medical science as early as 
the 12th century William VIII , lord of Montpellier, m 
the year 1181 proclaimed it a school of free lesoit, where 
any teacher of medical science, from whatever country, 
might give instruction. Before the end of the century it 
possessed also a faculty of jurisprudence, a branch of learn- 
ing for which it afterwards became famed. The university 
of medicine and that of law continued, however, to be totally 
distinct bodies with different constitutions Petrarch was 
sent by his father to Montpellier to study the civil law. 

On 26th October 1289 Montpellier was raised by Nicholas 
IV to the rank of a “ studium generale,” a mark of favour 
which, m a region where papal influence was so potent, 
lesulted m a considerable accession of prosperity The 
university also now included a faculty of arts , and there 
is satisfactory evidence of the existence of a faculty of 
theology before the close of the 14th century, although not 
formally recognized by the pope before the year 1421. In 
the course of the same centuiy several colleges for pool 
students were also founded. The university of Toulouse Toulouse, 
is to be noted as the first founded m any country by virtue 
of a papal charter It took its rise m the efforts of Borne 
for the suppression of the Albigensian heresy, and its 
foundation formed one of the articles of the conditions 
of peace imposed by Louis IX on Count [Raymond of 
Toulouse In the year 1233 it first acquired its full 
privileges as a “ studium generale” by virtue of a charter 
given by Gregory IX This pontiff watched over the uni- 
versity with especial solicitude, and through his exertions 
it soon became a noted centre of theological and especially 
of Dominican teaching As a school of arts, jurisprudence, 
and medicine, although faculties of each existed, it never 
attained to any reputation The university of Orleans Orleans, 
had a virtual existence as a studium generale as oaily as 
the first half of the 13th century, but m the year 1305 
Clement V. endowed it with new privileges, and gave its 
teacheis permission to form themselves into a corporation. 

The schools of Orleans had an existence, it is said, as early 
as the 6th century, and subsequently supplied the nucleus 
for the foundation of a university at Blois ; but of this 
university no records now exist 1 Orleans, in its organiza- 
tion, was modelled mainly on Pans, but its studies were 
complementary rather than m rivalry to the older univer- 
sity. The absorbing character of the study of the civil 
law, and the mercenary spirit in which it was pursued, had 
led the authorities at Pans to refuse to recognize it as a 
faculty _ The study found a home at Orleans, where it 
was cultivated with au energy which attracted numerous 
students. In January 1235 we find the bishop of Orleans 
soliciting the advice of Gregory IX as to the expediency 
of countenancing a study which was prohibited m Paris. 

Gregory decided that the lectures might be continued ; but 
he ordered that no benefited ecclesiastic should be allowed 
to devote himself to so eminently secular a branch of 
learning. . Orleans subsequently incorporated a faculty of 
arts, but its reputation from this period was always that 
of a school of legal studies, and in the 14th century its 
reputation in this respect was surpassed b y no other uni - 
r See Ch. Desmaze, £ UnwersiU departs (1200-1875). ~ 



Angers, 


Avignon, 


CaTiors, 


Grenoble, 


Perpig- 

nan, 

Orange, 

Palencia, 

Xiuesca, 

Lerula, 


Valla- 

dolid, 


UNIVERSITIES 839 


versity in Europe Prior to tlie 13th century it had been 
famed for its classical learning , and Angers, •which received 
its charter at the same time, also once enjoyed a like 
reputation, which, m a similar manner, it exchanged for 
that of a school for civilians and canonists The roll of 
the univeisity forwarded m 1378 to Clement YII con- 
tains the names of 8 professors utrwsqiie juris, 2 of civil 
and 2 of canon law, 72 licentiates, 284 bachelors of both 
the legal faculties, and 190 scholars The university of 
Avignon was fiist recognized as a “studium generale ” by 
Boniface Till m the year 1303, with power to grant 
degrees in jurisprudence, arts, and medicine Its numbers 
declined somewhat dui mg the residence of the popes, 
owing to the counter attractions of the “studium” at- 
tached to the ciuia , hut after the return of the papal 
court to Rome it became one of the most frequented uni- 
versities m France, and possessed at one time no less than 
seven colleges The university of Cahors enjoyed the 
advantage of being regarded with especial favour by John 
XXII. In June 1332 he conferred upon it privileges 
identical with those already granted to the university of 
Toulouse In the following October, again following the 
precedent established at Toulouse, he appointed the schol- 
cisticus of the cathedral chancellor of the university In 
November of the same year a bull, couched in terms 
almost identical with those of the Magna Charta of Pans, 
assimilated the constitution of Cahors to that of the oldest 
university The two schools in France which, down to 
the close of the 14th century, most closely resembled Paris 
were Orleans and Cahors The civil immunities and pri- 
vileges of the latter university were not, however, acquired 
until the year 1367, when Edward III of England, m his 
capacity as duke of Aquitaine, not only exempted the 
scholars from the payment of all taxes and imposts, but 
bestowed upon them the peculiar privilege known as privi- 
legmmfori Cahors also received a licence for faculties of 
theology and medicine, but, like Orleans, it was chiefly 
known as a school of jurisprudence It was as a “ studium 
generale ” m the same three faculties that Grenoble, m the 
year 1339, received its charter from Benedict XII. The 
university never attained to much importance, and its 
annals are for the most part involved in obscurity At 
the commencement of the 16th century it had ceased alto- 
gether to exist, was reorganized by Francis of Bouibon m 
1542, and m 1565 was united to the university of Yalence 
The university of Perpignan, founded, according to Denifle, 
m 1379 by Clement VII. (although tradition had pre- 
viously ascribed its origin to Pedro IY. of Aragon), and 
that of Orange, founded m 1365 by Charles IY , were uni- 
versities only by name and constitution, their names rarely 
appearing m contemporary chronicles, while their very 
existence becomes at times a matter for reasonable doubt. 

To some of tho earlier Spanish universities — such as 
Palencia, founded about the year 1214 by Alfonso VIII. j 
Huesca, founded m 1354 by Pedro IY. , and Lenda, 
founded in 1300 by James II. — the same description is 
applicable ; and their insignificance is probably indicated 
by the fact that they entirely failed to attract foreign 
students. Valladolid, founded in 1346 by Pope Clement 
YI., attained, however, to some celebrity ; and the foreign 
teachers and students frequenting the university became so 
numerous that m 1373 King Henry II caused an enact- 
ment to be passed for securing to them the sameprivileges 
as those already accorded to the native element. Bat the 
total number of the students in 1403 was only 116, and 
grammar and logic, along with jurisprudence (which was 
the principal study), constituted the sole curriculum. 
Whatever reputation, indeed, was enjoyed by Spam for 
nearly five centuries after the commencement of the uni- 
versity era, centred mainly inJSalamanca, to which Seville, 


in the south, stood m the i elation of a kind of subsidiary Sala- 
school, having been founded m 1254 by Alfonso the ^ ca 
Wise, simply for the study of Latin and of the Semitic g evi He 
languages, especially Arabic Salamanca was founded m 
1243 by Ferdinand III of Castile as a “studium generale” 
m the three faculties of jurisprudence, the arts, and medi- 
cine Feidmand extended his special protection to the 
students, granting them numerous privileges and im- 
munities Under Ms son. Alfonso (above named) the 
university acquiied a Anther development, and eventually 
included all the faculties save that of theology But the 
main stress of its activity, as was the case with all the 
eailier Bpamsh universities, excepting only Palencia and 
Seville, until the commencement of the 15th century, was 
laid on the civil and the canon law But, notwithstanding 
the favour with which Salamanca was regarded alike by 
the kings of Castile and by the Roman see, the provision 
for the payment of its professors was at first so inadequate 
and precarious that m 1298 they by common consent 
suspended their lectures, m consequence of their scanty 
remuneration A permanent remedy for this difficulty 
was thereupon provided, by the appropriation of a certain 
portion of the ecclesiastical revenues of the diocese for the 
purpose of augmenting the professors 5 salaries The 
earliest of the numerous colleges founded at Salamanca 
was that of St Bartholomew, long noted for its ancient 
library and valuable collection of manuscripts, which now 
form part of the royal library m Madrid 

The one university possessed by Portugal had its seat Coimbra, 
m mediaeval times alternately m Lisbon and m Coimbra, 
until, in the year 1537, it was permanently attached to the 
latter city Its formal foundation took place m 1309, 
when it received from King Dimz a charter, the provisions 
of which were mainly taken from those of the charter 
given to Salamanca In 1772 the university was entirely 
reconstituted 

Of the German universities, Prague, which existed as a Prague, 
“studium ” m the 13th century, was the earliest, and was 
at first frequented mainly by students from Styria and 
Austria, countries at that time ruled by the king of 
Bohemia On 26th January 1347, at the request of 
Charles IY , Pope Clement YI promulgated a bull auth- 
orizing the foundation of a “ studium generale ” m all the 
faculties. In the following year Charles himself issued a 
charter for the foundation This document, which, if ori- 
ginal m character, would have been of much interest, has 
but few distinctive features of its own, its provisions being 
throughout adapted from those contained in the charters 
given by Frederick II. for the university of Naples and 
by Conrad for Salerno, — almost the only important feature 
of difference being that Charles bestows on the students of 
Prague all the civil privileges and immunities which were 
enjoyed by the teachers of Paris and Bologna, Charles 
had himself been a student m Pans, and the organization 
of his new foundation was modelled on that university, a 
like division into four “ nations ” (although with different 
names) constituting one of the most marked features of 
imitation. The numerous students — and none of the 
mediaeval universities attracted m their earlier history a 
larger concourse — were drawn from a gradually widening 
area, which at length included, not only all parts of Ger- 
many, but also England, France, Lombardy, Hungary, and 
Poland. Contemporary writers, with the exaggeration 
characteristic of medueval credulity, even speak of thirty 
thousand students as present in the university at one tune, 

— a statement t for which 'Denifle proposes to substitute 
two thousand as a more probable estimate. It is certain, 
however, that Prague, prior to the foundation of Leipsic, 
was one of the most frequented centres of learning m 
Europe, and Paris suffered a considerable diminution in 
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her numbers owing to the counter attractions of the great 
stadium of Slavonia. 

Cracow, The university of Cracow in Poland was founded m 
May 1364, by virtue of a charter given by King Casimir 
the Great, who bestowed on it the same privileges as those 
possessed hy the universities of Bologna and Padua. In 
the following September Urban Y , in consideration of the 
remoteness of the city from other centres of education, 
constituted it a “ studium generate ” m all the faculties 
save that of theology It is, however, doubtful whether 
these designs were carried into actual realization, for it is 
certain that, for a long time after the death of Casimir, 
there was no university whatever Its real commencement 
must accordingly be considered to belong to the year 1400, 
when it was reconstituted, and the papal sanction was 
given for the incorporation of a faculty of theology. From 
this time its growth and prosperity were continuous ; and 
with the year 1416 it had so far acquued a European 
reputation as to venture upon forwarding an expression of 
its views m connexion with the deliberations of the 
council of Constance Towards the close of the 15th 
century the university is said to have been m high repute 
as a school of both astronomical and humanistic studies 
Vienna, The Avignonese popes appear to have regarded the 
establishment of new faculties of theology with especial 
jealousy, and when, m 1364, Duke Rudolph IY. founded 
the university of Yienna, with the design of constituting 
it a “studium generate” m all the faculties, Urban Y 
refused his assent to the foundation of a theological school 
Owing to the sudden death of Duke Rudolph, the university 
languished for the next twenty yeais, but after the ac- 
cession of Duke Albert III., who may be regarded as its 
real founder, it acquired additional privileges, and its 
prosperity became marked and continuous Like Prague, 
Yienna was for a long time distinguished by the compara- 
tively little attention bestowed by its teachers on the study 
of the civil law 

No country m the 14th ceutuiy was looked upon with 
greater disfavour at Rome than Hungary It was stig- 
matized as the land of heresy and schism When, accord- 
ingly, m 1367 King Louis applied to Urban Y. for his 
Funf- sanction of the scheme of founding a university at Funf- 
Jurcben, kirchen, although theological learning was in special need 
of encouragement m those regions, Urban would not con- 
sent to the foundation of a faculty of theology , he even 
made it a condition of his sanction for a “ studium generate ” 
that King Louis should first undertake to piovide for the 
payment of the professors. We hear but little concerning 
the university after its foundation, and it is doubtful 
whether it survived for any length of time the close of the 
century, having been about that period absorbed m all 
Ofen, probability m the university of Ofen The foundation of 
this university is also involved m considerable obscurity, 
and its original charter is lost We only know that it was 
granted by Boniface IK., at the request of King Sigis- 
mund, in the year 1389 In the first half of the 15th 
century it ceased for a long period to exist, but was 
revived, or rather founded afresh, by King Mathias Cor- 
vinus, an eminent patron of teaming, m the last quarter of 
the century. “ The extreme east of civilized continental 
Europe m mediaeval times,” observes Denifle, “can be 
compared, so far as university education is concerned, only 
with the extreme west and the extreme south In Hun- 
gary, as in Portugal and m Naples, there was constant 
fluctuation, but the west and the south, although troubled 
by yet greater commotions than Hungary, bore better fruit 
Among all the countries possessed of universities in medi- 
eval times, Hungary occupies the lowest place — a state of 
dffairs of which, however, the proximity of the Turk must 
be looked upon as a main cause.” 


The university of Heidelberg received its charter (23d Heidel- 
October 1385) from Urban YI as a “studium generate” ' berg ’ 
in all the recognized faculties save that of the civil law, — 
the form and substance of the document being almost iden- 
tical with those of the charter granted to Yienna It was 
granted at the request of the elector palatine, Rupert I , 
who conferred on the teachers and students, at the same 
time, the same civil privileges as those which belonged to 
the university of Pans In this case the functionary 
invested with the power of bestowing degrees was non- 
resident, the licences being conferred by the provost of the 
cathedral at Worms But the real founder, as he was also 
the organizer and teacher, of the university was Marsilxus 
of Inghen, to whose ability and energy Heidelberg was 
indebted for no little of its early reputation and success. 

The omission of the civil law from the studies licensed m 
the original charter would seem to show that the pontiff’s 
compliance with the elector’s request was merely formal, 
and Heidelberg, like Cologne, included the civil law among 
its faculties almost from its first creation No medieval 
university achieved a more rapid and permanent success. 
Regarded with favour alike by the civil and ecclesiastical 
potentates, its early annals were singularly free from crises 
like those which characterize the history of many of the 
mediaeval universities The number of those admitted to 
degrees from the commencement of the first session (19th 
October 1386 to 16th December 1387) amounted to 579 1 

Owing to the labours of the Dominicans, Cologne had Cologne, 
gamed a reputation as a seat of learning long before the 
founding of its university, and it was through the ad- 
vocacy of some leading members of the Mendicant orders 
that, at the desire of the city council, its charter as a 
“studium generate” (21st May 1388) was obtained from 
Uiban VI. It was organized on the model of the uni- 
versity of Pans, as a school of theology and canon law, 
and “ any other recognized faculty,” — the civil law being 
mcorpoiated as a faculty soon after the promulgation of 
the charter. In common with the other early universities 
of Germany — Prague, Yienna, and Heidelberg — Cologne 
owed nothing to impeiial patronage, while it would appear 
to have been, from the first, the object of special favour 
with Rome This circumstance serves to account for its 
distinctly ultramontane sympathies in mediaeval times and 
even far into the 16th century. In a report transmitted 
to Gregory XIII. in 1577, the university expressly derives 
both its first origin, and its pnvileges from the Holy See, 
and professes to owe no allegiance save to the Roman 
pontiff. Erfurt, no less noted as a centre of Franciscan Erfurt 
than was Cologne of Dominican influence, received its 
charter (16th September 1379) from the anti-pope Clement 
YII as a “studium generate” in all the faculties. Ten 
years later (4th May 1389) it was founded afresh by Urban 
YI , without any recognition of the act of his pretended 
predecessor In the 15th century the number of its 
students was larger than that at any other German uni- 
versity — a fact attributable partly to the reputation it had 
acquired as a school of jurisprudence, and partly to the 
ardour with which the philosophic controversies of the 
time were debated in its midst. 

The collegiate system is to be noted as a feature common 
to all these early German universities; and, in nearly all, 
the professors were partly remunerated by the appropria- 
tion of certain prebends, appertaining to some neighbouring 
church, to their maintenance. 

Throughout the 15th century the relations of the Roman Relations 
pontiffs to the universities continued much the same, °£ the 
although the independent attitude assumed at the great E^ QS !° 
councils of Constance and Basel by the deputies from the verges. 

1 The statistics of Haute ( Qesah d Univ Heidelberg, i. 177-8) 
am corrected by Denifle {Lie Entstehung der UwiversiMm , p. 885). 
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universities, and especially by those from Paris, could not 
fail to excite their appiehensions Their bulls for each 
new foundation begin again to indicate a certain jealousy 
with respect to the appropriation of prebends by the 
founders Where such appropriations are made, and more 
particularly m France, a formal sanction of the transfer 
generally finds a place in the bull authoiizmg the founda- 
tion ; while sometimes the founder or founders are them- 
selves enjoined to provide the endowments requisite foi the 
establishment and support of the university In this 
manner the control of the pontiff over each newly-created 
seat of learning assumed a more real character, from the 
fact that his assent was accompanied by conditions which 
rendered it no longer a mere formality. The imperial 
intervention, on the other hand, was rarely invoked in 
Germany, — Greifswald, Freiburg, and Tubingen being the 
only instances m which the emperor’s confirmation of the 
foundation was solicited 1 But whatever influence the 
"Roman see may have gained by increasing intervention 
was more than counteracted by those other tendencies 
which came into operation m the second half of the century 
These were of a twofold character — the first duectly modi- 
fying the studies themselves, as the results of the discovery 
of printing and the new spirit awakened by the teach- 
ing of the humanists; the second affecting the external 
conditions, such as the multiplication of schools, and the 
growing demand for skilled physicians and learned civilians, 
— circumstances which afforded increased employment for 
the services of men of academic training In northern 
Germany and m the Netherlands, the growing wealth and 
prosperity of the different states especially favoured the 

Pounda- formation of new centies of learning In the flourishing 

Louvain the university of Louvain (1426) was to 

’ a great extent controlled by the municipality; and their 
patronage, although ultimately attended with detrimental 
results, long enabled Louvain to outbid all the other uni- 
versities of Europe in the munificence with which she 
rewarded her professors In the course of the next cen- 
tury the “Belgian Athens,” as she is styled by Lipsius, 
ranked second only to Paris m numbers and reputation. 
In its numerous separate foundations and general organiza- 
tion — it possessed no less than twenty-eight colleges — it 
closely resembled the English universities, while its active 
press afforded facilities to the author and the controversialist 
of which both Cambridge and Oxford were at that time 
almost destitute It embraced all the faculties, and no 
degrees in Europe stood so high as guarantees of general 
acquirements. Erasmus records it as a common saying, 
that “ no one could graduate at Louvam without know- 
ledge, manners, and age.” Sir William Hamilton speaks 
of the examination at Louvain for a degree in arts as “ the 
best example upon record of the true mode of such ex- 
amination, and, until recent times, in fact, the only ex- 
ample in the history of universities worthy of consideration 
at all.” He has translated from Vernulaeus the order and 
method of this examination. 2 In 1783 the faculties of 
jurisprudence, medicine, and philosophy were removed to 
Brussels, and in 1797 the French suspended the university 
altogether. When Belgium was formed into an indepen- 
dent state in 1831, the university was refounded as a 
Roman Catholic foundation. ' 

Leipsic, The circumstances of the foundation of the university 
of Leipsic are especially noteworthy, it having been the 
result of the migration of almost the entire German 
element from the university of Prague. This element 
comprised (1) Bavarians, (2) Saxons, (3) Poles (this last- 
named division being drawn from a wide area, which in- 
cluded Meissen, Lusatia, Silesia, and Prussia), and, being 

1 Memers, Gesch d hohen Schulen, i, 870. 

2 Ihssertations and Discussions, Append, in. 


represented by three votes m the assemblies of the uni- 
versity, while the Bohemians possessed but one, had ac- 
quired a preponderance m the direction of affairs which 
the latter could no longer submit to Religious differ- 
ences, again, evoked mainly by the preaching of John 
Huss, further intensified the existing disagreements , and 
eventually, in the year 1409, Ring Wenceslaus, at the 
prayer of his Bohemian subjects, issued a decree which 
exactly reversed the previous distubution of votes, — three 
votes being assigned to the Bohemian nation and only one 
to all the lest The Germans took deep umbrage, and 
seceded to Leipsic, where, a bull having been obtained 
from Alexander V (9th September 1409), a new “ studium 
generale ” was founded by the landgrave of Thuringia 
and the maigraves of Meissen The members were divided 
into four nations — composed of natives of Meissen, Saxony, 
Bavaria, and Poland Two colleges were founded, a greater 
and a smaller, but designed, not for poor students, but 
for masters of arts, — twelve being admitted on the former 
and eight on the latter foundation The first university Rostock, 
of northern Germany was that of Rostock, founded by 
the dukes John and 'Albert of Mecklenburg, the scheme 
receiving the sanction of Mai tin V. m a bull dated 13th 
Februaiy 1419 as that of a “ studium generale ” m all the 
faculties excepting theology The faculty of theology was 
added m the year 1432 Two colleges were also founded, 
with the same design and on the same scale as at Leipsic 
No little illustration is afforded by the circumstances 
attending the foundation of the French universities of the 
struggle that was going on between the crown and the 
Roman see. The eailiest foundation in the 15th century Poitieis, 
was that of Poitieis It was instituted by Charles VII in 
1431, almost immediately after his accession, with the 
special design of creating a centre of learning less favour- 
able to English interests than Pans had at that time shown 
herself to be Eugemus IV. could not refuse his sanction 
to the scheme, but he endeavoured partially to defeat 
Charles’s design by conferring on the new “studium 
generale ” only the same privileges as those possessed by 
Toulouse, and thus placing it at a disadvantage m com- 
parison with Pans. Charles rejoined by an extraordinary 
exercise of his own prerogative, conferring on Poitiers all 
the privileges collectively possessed by Paris, Toulouse, 
Montpellier, Angers, and Orleans, and at the same time 
placing the university under special royal protection. The Caen, 
foundation of the university of Caen, m the diocese of 
Bayeux, was attended by conditions almost exactly the 
reverse of those which belonged to the foundation of that 
at Poitiers It was founded under English auspices during 
the short period of the supremacy of the English arms m 
Normandy in the 15th century. Its charter (May 1437) 
was gLven by Eugemus IV., and the bishop of Bayeux was 
appointed its chancellor. The university of Pans had by 
this time completely forfeited the favour of Eugemus by 
its attitude at the couucil of Basel, and Eugemus inserted 
m the charter for Caen a clause of an entirely novel char- 
acter, requiring all those admitted to degrees to take an 
oath of fidelity to the see of Rome, and to bind themselves 
to attempt nothing prejudicial to her interests. To this 
proviso the pragmatic sanction of Bourges was the reply 
given by Charles in the following year. On 18th May 
1442 we find Kang Henry VI writing to Eugemus, and 
dwelling with satisfaction on the rapid progress of the new 
university, to which, he says, students had flocked from all 
quarters, and were still daily arriving 3 On 30th October 
1452 its charter was given afresh by Charles m terms 
which left the original charter unrecognized , both teachers 
and learners were made subject to the civil authorities of 
the city, while all privileges conferred iu the former charter 
® Bekynton’s Correspondence, i 123. 
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in cases of legal disputes were abolished. From tliis time 
the university of Oaen was distinguished by its loyal 
spirit and firm resistance to ultiamontane pretensions , 
and, although swept away at the French Revolution, it was 
afterwards restored, owing to the sense of the services it 
Bordeaux, had thus once rendered to the national cause 1 No especi- 
Valence, a }]y notable circumstances characterize the foundation of 
Nantes, ^ university of Bordeaux (1441) or that of Valence 
(1452), "but that of Nantes, which received its charter from 
Pins II in 1463, is distinguished by the fact that it did 
not receive the latification of the king of France, and the 
conditions under which its earlier traditions were formed 
thus closely resemble those of Poitiers It seems also to 
have been regarded with particular favour by Pius II , a 
pontiff who was at once a ripe scholar and a writer upon 
education He gave to Nantes a notable body of privi- 
leges, which not only represent an embodiment of all the 
various privileges granted to universities prior to that date, 
but afterwards became, with their copious and somewhat 
tautological phraseology, the accepted model for the great 
majority of uni verm ty charters, whether issued by the pope 
or by the emperor, or by the civil authority The bishop 
of Nantes was appointed head of the university, and was 
charged with the special protection of its privileges against 
Bourges, all interference from whatever quarter 2 The bull foi the 
foundation of the university of Bourges was given m 1465 
by Paul II at the request of Louis XI. and lus brother. 
It confers on the community the same privileges as those 
enjoyed by the other universities of France The loyal 
sanction was given at the petition of the citizens , but, 
from reasons which do not appear, they deemed it neces- 
sary further to petition that their charter might also be 
registered and enrolled by the parlement of Pans 
Greifs* In Germany, the first of the universities representing 
wald, the new influences above referred to is that of Gieifswald 
A wealthy burgomaster, who had graduated as a master of 
arts at Rostock, was the chief movei , and, his proposal 
being cordially seconded by the city council, the duke of 
the province, and certain abbots of neighbouring monas- 
teries, the necessary bull was obtained from Calixtus III 
(29th May 1456) The first session was commenced iu 
O ctober of the same year. Three colleges were at the 
same time founded, — two for masters of arts, as at Leipsic 
and Rostock, and a third for jurists The chairs m the 
different faculties were distributed as follows . theology 3, 
jurisprudence 5, medicine 1, arts 4, — the number of jurists 
showing that the study of the civil law still obtained a 
Freiburg, certain preponderance. The university of Freiburg was 
founded by the archduke Albert, brother of the emperor 
Frederick JQX, — the papal bull being given 20th April 
1455, and the imperial ratification m the following year. 
The first session was opened in 1460, under the presidency 
of Matthew Hummel, a privy councillor, and the original 
numbers soon received considerable additions by secessions 
from Vienna and from Heidelberg The endowment was 
further augmented by an annual allowance from the city 
council, and by certain canonnes and livings attached to 
Basel, neighbouring parishes. In the same year, and probably m 
a spirit of direct rivalry, was opened the university of 
Basel. The cathedral school in that ancient city, together 
with others attached to the monasteries, afforded a suffi- 
cient nucleus for a “studimn,” and Pius II, who, as 
flEneas Sylvius, had been a resident in the city, was easily 
prevailed upon to grant the charter (12th November 1459) 
In the character of its endowments, and m the relative 
importance attached to the study of the civil law, Basel 
much resembled Greifswald, but its success throughout the 
15th century was marred by the languid character of the 

1 Da la Rue, Essais Hist. sur la Ville els, Caen, u. 137-40. 

! Meiners, i. 348. 


support afforded it by the'civic authorities Before he had 
signed the bull for the foundation of the university of 
Basel, Pius II , at the request of duke William of Bavaria, 
had issued another bull for the foundation of a university 
at Ingolstadt (7th April 1459) But it was not until Ingol- 
1472 that the work of teaching was actually commenced stadt, 
theie Some long-existing prebends, founded by former 
dukes of Bavaria, were appropriated to the endowment, 
and the chairs in the different faculties were distributed as 
follows — theology 2, jurisprudence 3, medicine 1, arts 6, 

— arts m conjunction with theology thus obtaining the 
preponderance As at Caen, twenty-two years before, an 
oath of fidelity to the Roman pontiff was imposed on every 
student admitted to a degree. 3 That this proviso was not 
subsequently abolibhed, as at Caen, is a feature in the 
history of the university of Ingolstadt which was attended 
by important results. Nowhere did the Reformation meet 
with more stubborn resistance, and it was at Ingolstadt 
that the Counter-Reformation was commenced. In 1556 
the Jesuits made their first settlement m the university 

The next two universities took their use m the archi- Tieves, 
episcopal seats of Treves and Mainz That at Treves 
received its charter as early as 1450 ; but the first academ- 
ical session did not commence until 1473 Here the 
ecclesiastical influences appear to have been unfavourable 
to the project The archbishop demanded 2000 florins as 
the price of his sanction The cathedral chapter threw 
difficulties m the way of the appropriation of certain 
livings and canonnes to the university endowment, and so 
obstinate was their resistance that m 1655 they succeeded 
in altogether rescinding the gift on payment of a very 
inadequate sum. It was not until 1722 that the assembly 
of deputies, by a formal grant, relieved the university 
from the difficulties in which it had become involved The Main/, 
university of Mainz, on the other hand, was almost en- 
tuely indebted to the aichbishop Diether for its founda- 
tion It was at his petition that Sixtus IV gi anted the 
charter, 23d November 1476, and Diether, being himself 
an enthusiastic humanist, thereupon circulated a letter, 
couched in elegant Latmity, addressed to students through- 
out his diocese, inviting them to repair to the new centre, 
and dilating on the advantages of academic studies and of 
learning The rise of these two universities, however, 
neither of which attained to much distinction, lepresonts 
little more than the incorporation of certain already exist- 
ing institutions into a homogeneous whole, the power of 
conferring degrees being superadded But the university Tuhu- 
\ of Tubingen, founded by charter of Sixtus IV. (9 th 6<»h 
j November 1476), represents an entirely new creation. 

Its real founder was Mathilda, the mother of Count Eber- 
hard of Wurtemberg, who appropriated five livings and 
eight prebends to the endowment. Of the chairs, 3 were 
for theology, 3 for the canon and 2 for the civil law, 2 for 
medicine, and 4 for arts. The general financial condition 
of this university m the year 1 541-42, and the sources from 
whence its revenues were derived, have been illustrated by 
Hoffmann m a short paper which shows the fluctuating 
character of the resources of a university m those days, — 
liable to be affected, as they were, both by the seasons and 
the markets 4 

Nearly contemporaneous with these foundations were Upsala 
those of Upsala (1477) and Copenhagen (1479), which, and - 
although lying without the political boundaries of Germany, F° I5<m '' 
reflected her influence. The charter for Copenhagen was 
given by Sixtus IV. as early as 1475. The students 

3 Paulsen, in speaking of tins proviso as one “ die weder vorber noch 
nachhei sonst vorkomrat,” •would consequently seem to be not quite 
accurate. See Die Grilnclung der deutschen ITmversit&im, p 277. 

4 Oekonoviischer Zmtcmcl der Umversitat Tubingen gegen die Mills 
des 16tm JahrhundeHs, 1845. 
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attracted to this new centre were mainly from within the 
radius of the umveisity of Cologne, and its statutes were little 
more than a transcript of those of the latter foundation 
Witten- The electorates of Wittenberg and Brandenburg were 
bei §> now the only two considerable German territories which 
did not possess a studium generate, and the university 
founded at Wittenberg by Maximilian I (6th July 1502) 
is notable as the fiist established m Germany by virtue of 
an imperial as distinguished from a papal decree Its 
charter is, however, drawn up with the traditional phrase- 
ology of the pontifical bulls, and is evidently not conceived 
m any spirit of antagonism to Home Wittenberg is con- 
stituted a “ studium. geneiale ” m all the four faculties, — 
the right to confer degrees m theology and canon law 
having been sanctioned by the papal legate some months 
before, 2d February 1502 The endowment of the uni- 
versity with church revenues duly received the papal 
sanction, — a bull of Alexander VI authorizing the appro- 
priation of twelve canonnes attached to the castle chuich, 
as well as of eleven prebends m outlying districts — ut sic 
per omnem modum ununi coi pm ex studio et collecjio prse- 
didis fiat et constituatur No university m Germany 
attracted to itself a laiger share of the attention of Europe 
at its commencement And it was its distinguishing merit 
that it was the first academic centre north the Alps where 
the antiquated methods and barbarous Latimty of the 
Frank- scholastic era were overthrown The last university 
the^Oder ^ oun< ^ e ^ in Germany prior to the Reformation was that of 
1 " er ’ Frankfort-on-the-Oder. The design, first conceived by 
the elector John of Brandenburg, was cairied into execu- 
tion by his son Joachim, at whose request Pope Julius II 
issued a bull for the foundation, 15th March 1506 An 
imperial charter, identical m its contents with the papal 
bull, followed on 26th October The university received 
an endowment of canonnes and livings similar to that of 
Wittenberg, and some houses in the city were assigned for 
its use by the elector 

St An- Tlie first university m Scotland was that of St Andrews, 
.thews, founded m 1411 by Henry Wardlaw, bishop of that see, 

and modelled chiefly on the constitution of the university 
of Paris It acquired all its three colleges — Sfc Salvator’s, 
St Leonard’s, and St Mary’s — before the Reformation, — 
the first having been founded in 1456 by Bishop James 
Kennedy, the second m 1512 by the youthful archbishop 
Alexander Stuart (natural son of James IV ) and John 
Hepburn, the prior of the monastery of St Andrews ; and 
the third, also in 1512, by the Beatons, who in the year 
1537 procured a bull from Pope Paul III dedicating the 
college to the Blessed Virgin Mary of the Assumption, and 
adding further endowments. The most ancient of the 
universities of Scotland, with its three colleges, was thus 
reared m an atmosphere of mediaeval theology, and un- 
doubtedly designed as a bulwark against heresy and 
schism. But “ by a strange irony of fate,” it has been 
observed, “ two of these colleges became, almost from the 
first, the foremost agents m working the overthrow of that 
church which they were founded to defend ” St Leonard’s 
more especially, like St John’s or Queens’ at Cambridge, 
became a noted centre of intellectual life and Reformation 
principles That he “had drunk at St Leonard’s well” 
became a current expression for implying that a theologian 
Glasgow, had imbibed the doctrines of Protestantism. -The umvei- 
sity of Glasgow was founded as a “ studium generals ” in 
1453, and possessed two colleges. Prior to the Reforma- 
tion it acquired but little celebrity , its discipline was lax, 
and the number of the students but small, while the in- 
struction was not only inefficient but irregularly given, no 
funds were provided for the maintenance of regular lectures 
in the higher faculties; and there was no adequate execu- 
tive power for the maintenance pf discipline, The um- 
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versity of Abeideen, which was founded in 1494, at first Aberdeen, 
possessed only one college, — namely, King’s. Marischal 
College, founded m 1593 by George Keith, fifth Earl 
Manschal, was constituted by its founder independent of 
the university in Old Aberdeen, being itself both a col- 
lege and a university, with the power of conferring degrees 
Bishop Elphmstone, the founder both of the university and 
of King’s College (1505), had been educated at Glasgow, 
and had subsequently "both studied and taught at Pans 
and at Orleans To the wider experience which he had 
thus gained we may probably attribute the fact that the 
constitution of the university of Aberdeen was free from 
the glaring defects which then characterized that of the 
university of Glasgow 1 But m all the mediaeval uni- 
versities of Germany, England, and Scotland, modelled as 
they were on a common type, the absence of adequate 
discipline was, in a greater or less degree, a common 
defect In connexion with this featuie we may note the 
comparatively small percentage of matriculated students 
proceeding to the degiees of B A and M A when com- 
pared with later times Of this disparity the following Degrees 
table, exhibiting the relative numbers m the univezsity of | alceu at 
Leipsic for every ten years fiorn the year 1427 to 1552, Leii:)Slc ' 
probably affords a fair aveiage illustration, — the remark- 
able fluctuations probably depending quite as much upon 
the comparative healthiness of the jienod (m respect of 
freedom fiom epidemic) and the abundance of the harvests 
as upon any other cause — • 


Yeais 

Matricu- 

lations 

Years 

BA 

MA 

Peicentugoof 

B A’s 

Mi’s, 

1427-1430 

737 

1429-1432 

151 

28 

20 4 

3 8 

1437-1440 

715 

1439-1442 

199 

50 

27 8 

69 

1447-1450 

808 

1449-1452 

274 

(50) 

33 9 


1457-1460 

1,447 

1459-1462 

55 9 

81 

38 6 

5 6 

1467-1470 

1,137 

1469-1472 

410 

61 

36 0 

5 1 

1477-1480 

1,163 

1479-1482 

458 

49 

39 4 

42 

1487-1490 

1,858 

1489-1492 

714 

62 

38 4 

34 

1497-1500 

1,288 

1499-1502 

497 

59 

38 5 

4*6 

1507-1510 

1,948 

1509-1512 

510 

65 

261 

3 4 

1517-1520 

1,445 

1519-1522 

247 

35 

17 0 

2-4 

1527-1530 

419 

1529-1532 

77 

33 

18 4 

7 9 

1537-1540 

686 

1539-1642 

122 

27 

17 8 

39 

1547-1550 

1,318 

1649-1552 

200 

72 

15 2 

5-5 


14,969 


4418 

672 

29 5 

45 


The German universities in these times seem to have General 
admitted for the most part their inferiority m learning to aspects of 
older and more favoured centres , and their consciousness 
of the fact is shown by the efforts which they made to U]nver . 
attract instructors from Italy, and by the frequent resort sities 
of the more ambitious students to schools like Paris, 

Bologna, Padua, and Pavia. That they took their rise in. 
any spirit of systematic opposition to the Roman see (a3 
Meiners and others have contended), or that their orga- 
nization was something external to and independent of the 
church, is sufficiently disproved by the foregoing evidence. 
Generally speaking, they were eminently conservative 
bodies, and the new learning of the humanists and the 
new methods of instruction that now began to demand 
attention were alike for a long period unable to gam ad- 
mission within academic circles. Reformers such as Hegius, 

John "Wessel, and Rudolphus Agricola carried on their 
work at places like Deventer remote from univeisity in- 
fluences. That there was a considerable amount of mental 
activity going on in the universities themselves is not to 
be denied; hut it was mostly of that unprofitable kind 
which, while giving rise to endless controversy, turned upon 
questions in connexion with which the implied postulates 
and the terminology employed rendered all scientific investi- 

1 Fasti Aberdonenses, Pref. p. xn. 
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gation hopeless. At almost every university— Leipsic, 
Greifswald, and Prague (alter 1209) being the principal 
exceptions — the so-called Realists and Nominalists repre- 
sented two great parties occupied with an internecine 
struggle. At Paris, owing to the overwhelming strength 
of the theologians, the Nominalists were indeed under a 
kind of ban ; but at Heidelberg they had altogether ex- 
pelled their antagonists It was much the same at Vienna 
and at Erfurt,— -the latter, from the ready reception which 
it gave to new speculation, being styled by its enemies 
“novorum omnium portus ” At Basel, under the leadership 
of the eminent Johannes a Lapide, the Realists with diffi- 
culty maintained their ground Freiburg, Tubingen, and 
Ingolstadt, in the hope of diminishing controversy, arrived 
at a kind of compromise, each party having its own pro- 
fessor, and representing a distinct “ nation ” At Mainz the 
authorities adopted a manual of logic which was essentially 
an embodiment of Nominalistic principles 
Abandon- In Italy, almost without exception, it was decided that 
ment of these controversies were endless, and that their effects were 
studies pernicious It was resolved, accordingly, to expel logic, 
in Italy and allow its place to be filled by rhetoric. It was by 
virtue of this decision, which was of a tacit rather than a 
formal character, that the expounders of the new learning 
m the 15th century, men like Emmanuel Chrysoloras, 
Guarmo, Leonardo Brum, Bessanon, Argyropulos, and 
Valla, carried into effect that important revolution in 
academic studies which constitutes a new era m university 
learning, and largely helped to pave the way for the Re- 
formation. 1 This discouragement of the controversial 
spirit, continued as it was m relation to theological ques- 
tions after the Reformation, obtained for the Italian uni- 
versities a fortunate immunity from dissensions like those 
which, as we shall shortly see, distracted the centres of 
Hi g h re- learning m Germany The professorial body also attained 
putation to an almost unrivalled reputation. It was exceptionally 
°rofes- an se * ect! J on ly those who were m receipt of salaries being 
Tors. " permitted, as a rule, to lecture , it was also famed for its 
ability, the institution of concunent chairs proving an excel- 
lent stimulus These chairs were of two kinds — ‘'ordinary ” 
and “extraordinary,” — the former being the more liberally 
endowed and fewer m number. Bor each subject of im- 
portance there were thus always two and sometimes three 
rival chairs, and a powerful and continuous emulation 
was thus maintained among the teachers “From the 
integrity of their patrons, and the lofty standard by which 
they were judged,” says Sir W. Hamilton, “ the call to a 
Paduan or Pisan chair was deemed the highest of all 
literary honours The status of professor was m Italy 
elevated to a dignity which, in other countries it has never 
reached, and not a few of the most illustrious teachers in 
the Italian seminaries were of the proudest nobility of the 
land. While the universities of other countries had fallen 
from Christian and cosmopolite to sectarian and local 
schools, it is the peculiar glory of the Itahan that, under 
the enlightened liberality of their patrons, they still con- 
tinued to assert their European universality. Creed and 
country were in them no bar, — the latter not even a reason 
of preference. Foreigners of every nation are to be found 
among their professors ; and the most learned man in 
Scotland (Dempster) sought in a Pisan chair that theatre 
for his abilities which he could not find at home.” 3 
Events The Reformation represents the great boundary line in 
F°- the history of the mediaeval universities, and also, for a 
dmacms time a ^ ter > mam influence m the history of those 
mum- new foundations which subsequently arose in Protestant 
vernty countries. Even m Catholic countries its secondary effects 

history, j F or an excellent account of this movement, see Georg Voigt, Die 
Wiederbdebung des clmsischen AUertJmns, 2d eel , 2 vols., 1880. 

2 Hamilton, Discussions, 2d ed ., p. 373. 


were scarcely less perceptible, as they found expression m 
connexion with the Counter-Reformation. In Germany 
the Thirty Years 5 War was attended by consequences 
which were felt long after the 17th. century In France 
the Revolution of 1789 resulted in the actual uprooting of 
the university system. 

The influences of the New Learning, and the special 
character which it assumed as it made its way m Germany 
in connexion with the labours of scholars like Erasmus, 

John Reuchhn, Ulrich von Hutten, and Melanchthon, 
augured well for the future It was free from the frivol- 
ities, the pedantry, the immoralities, and the scepticism 
which characterized so large a proportion of the correspond- 
ing culture m Italy It gave promise of resulting at once 
m a critical and enlightened study of the masterpieces of 
classical antiquity, and m a reverent and yet rational inter- 
pretation of the Scriptures and the fathers The fierce Per- 
bigotry and the ceaseless controversies evoked by the pro- 
mulgation of Lutheran or Calvmistic doctrine dispelled, enoes of 
however, this hopeful prospect, and converted what might sectarian- 
otherwise have become the tranquil abodes of the Muses ism. 
into gloomy fortresses of sectarianism Of the manner m 
which it affected the highest culture, the observation of 
Henke m his Life of Cahsctus (l. 8), that for a century 
after the Reformation the history of Lutheran iheology 
becomes almost identified with that of the German uni- 
versities, may serve as an illustration 

The first Protestant university was that of Marburg, Marburg, 
founded by Philip the Magnanimous, landgrave of Hesse, 

30th May 1527. Expressly designed as a bulwark of 
Lutheranism, it was mainly built up out of the confiscation 
of the property of the religious orders in the Hessian 
capital The house of the Dominicans, who had fled on 
the first rumour of spoliation, was converted into lecture- 
rooms for the faculty of jurispiudence The church and 
convent of the order known as the “ Kugelherrn ,J was 
appropriated to the theological faculty. The friary of the 
Barefooted Briars was shared between the faculties of 
medicine and philosophy. The university, which was the 
object of the margrave’s peculiar care, rapidly rose to 
celebrity, it was resorted to by students from remote 
countries, even from Greece, and its piofessors were of 
distinguished ability. How much, however, of this popu- 
larity depended on its theological associations is to be seen 
m the fact that after the year 1605, when, by the decree 
of Count Maurice, its formulary of faith was changed from 
Lutheran to Calvmistic, its numbers greatly declined 
This dictation of the temporal power now becomes one of 
the most notable features in academic history m Protestant 
Germany The universities, having repudiated the papal 
authority, while that of the episcopal order was at an end, 
now began to pay especial court to the temporal ruler, and 
sought m every way to conciliate his goodwill, representing 
with peculiar distinctness the theory , — cvjus regio, ejm reh- 
gio. This tendency was further strengthened by the fact 
that their colleges, bursaries, and other similar foundations 
were no longer derived from or supported by ecclesiastical 
institutions, but were mainly dependent on the civil power. 

The Lutheran university of Konigsberg was founded 17th Kdmgs- 
August 1544 by Albert III, margrave of Brandenburg, berg, 
and the first duke of Prussia, and his wife Dorothea, a 
Danish princess. In this instance, the religious character 
of the foundation not having been determined at the com- 
mencement, the papal and the imperial sanction were both 
applied for, although not accorded. King Sigismund of 
Poland, however, which kingdom exercised at that time a 
protectorate over the Prussian duchy, ultimately gave the 
necessary charter (29th September 1561), at the same time 
ordaining that all students who graduated as masters in 
the faculty of philosophy should rank as nobles of the 
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Polish kingdom. When Prussia was raised to the lank of 
a kingdom (1701) the university was made a royal founda- 
tion, and the “collegium Fiidericianum,” which was then 
erected, received corresponding privileges In 1862 the 
university buildings weie rebuilt, and the number of the 
students is now nearly one thousand 
na. The Lutheran university of Jena had its origin m a 
gymnasium founded by John Frederick the Magnanimous, 
elector of Saxony, during his imprisonment, for the express 
purpose of promoting Evangelical doctrines and repairing 
the loss of Wittenberg, where the Pkilrppists had gained 
the ascendency Its charter, which the emperor Charles 
Y refused to grant, and which was obtained with some 
difficulty from his brother, Ferdinand I, eventually en- 
abled the authorities to open the university, 2d February 
1558. Distinguished for its vehement assertion of Luth- 
eran doctrine, its hostility to the teaching of Wittenberg 
was hardly less pronounced than that with which both 
centres regard Homan Catholicism For a long time it 
was chiefly noted as a school of medicine, and m the 17th 
and 18th centuries it was m bad repute for the lawlessness 
of its students, among whom duelling prevailed to a scan- 
dalous extent. The beauty of it3 situation and the emin- 
ence of its piofessonate have, however, generally attracted 
a considerable proportion of students from other countries. 
Its numbers m 1885 were 566. 

aim- The Lutheran university of Helmstadt, founded by 
“It. Duke Julius (of the house of Brunswick-Wolfenbuttel), 
and designated after him m its official records as “ Acade- 
mia Julia,” received its charter, 8th May 1575, from the 
emperor Maximilian II No university in the 16th cen- 
tury commenced under more favourable auspices. It was 
munificently endowed by the founder and by his son, and 
its “ Convictonum,” or college for poor students, expended 
in the course of thirty years no less than 100,000 thalers, 
an extraordinary expenditure for an institution of such a 
character in those days. Beautifully and conveniently 
situated m what had now become the well-peopled region 
between the Weser and the lower Elbe, and distinguished 
by its comparatively temperate maintenance of the Luth- 
eran tenets, it attracted a considerable concourse of 
students, especially from the upper classes, not a few being 
of princely rank Throughout its history, until suppressed 
in 1809, Helmstadt enjoyed the special and powerful 
patronage of the dukes of Saxony 
tdorf. The “ Gymnasium iEgidianum ” of Nuremberg, founded 
in 1526, and removed m 1575 to Altdorf, represents the 
origin of the university of Altdorf. A charter was granted 
in 1578 by the emperor Rudolph II, and the university 
was formally opened in 1580. It was at first, however, 
empowered only to grant degrees m arts, but m 1623 the 
emperor Ferdinand II added the permission to create 
doctors of law and medicine, and also to confer crowns on 
poets, and in 1697 its faculties were completed by the 
permission given by the emperor Leopold I. to create 
doctors of theology. Like Louvain, Altdorf was nominally 
ruled by the municipality, but m the latter university this 
power of control remained practically inoperative, and 
the consequent freedom enjoyed by the community from 
evils like those which brought about the decline of 
Louvain is thus described by Hamilton : — “ The decline 
of that great and wealthy seminary (Louvam) was mainly 
determined by its vicious patronage, both as vested in the 
university and in the town. Altdorf, on the other hand, 
was about the poorest university in Germany, and long one 
of the most eminent. .Its whole endowment never rose 
above £800 a year ; and, till the period of its declension, 
the professors of Altdorf make at least as distinguished a 
figure in the history of philosophy as those of all the eight 
universities of the British empire together. On looking 


closely into its constitution the anomaly is at once solved. 

The patrician senate of Nuremberg were too intelligent and 
patriotic to attempt the exercise of such a function The 
nomination of professors, though formally ratified by the 
senate, was virtually made by a board of four curators, and 
what is worthy of remark, as long as curatorial patronage 
was a singularity in Germany, Altdorf maintained its rela- 
tive pre-eminence, losing it only when a similar mean was 
adopted in the more favoured universities of the empire.” 1 

The conversion of Marburg into a school of Calvmistic Giessen, 
doctrine gave occasion to the foundation of the universities 
of Giessen and of Rmteln Of these the former, founded by 
the margrave of Darmstadt, Louis V., as a kind of refuge 
for the Lutheran professors from Marburg, received its 
charter from the emperor Rudolph II, 19th May 1607. 

When, however, the margraves of Darmstadt acquired 
possession of Marburg m 1625, the university was trans- 
ferred thither ; m 1650 it was moved back again to 
Giessen The number of matriculated students at the com- 
mencement of the century was about 250 , m 1887 it was 
484. In common with the other universities of Germany, 
but with a facility which obtained for it a specially unenvi- 
able reputation, Giessen was for a long time wont to confer 
the degree of doctor m absentia in the different faculties 
without requiring adequate credentials. This practice, 
however, which drew forth an emphatic protest from the 
eminent historian Mommsen, has within the last few years 
been entirely abandoned. The university of Rmteln was Rmteln 
founded 17th July 1621 by the emperor Ferdinand II 
Almost immediately after its foundation it became the 
prey of contending parties m the Thirty Years’ War, and its 
early development was thus materially hindered It never, 
however, attained to much distinction, and m 1819 it was 
suppressed. The university of Strasburg was founded m Stras- 
1621 on the basis of an already existing academy, to which tog* 
the celebrated John Sturm stood, during the latter part of 
his life, m the relation of “ rector perpetuus,” and of which 
we are told that m 1578 it included more than a thousand 
scholars, among whom were 200 of the nobility, 24 counts 
and barons, and three princes It also attracted students 
from all parts of Europe, and especially from Portugal, 

Poland, Denmark, France, and England. The method of 
Sturm’s teaching became the basis of that of the Jesuits, 
and through them of the public school instruction m Eng- 
land. In 1621 Ferdinand II. conferred on this academy 
full privileges as a university, m the language of the 
charter, “in omnibus facultatibus, doctores, licentiatos, 
magistros, et baccalaureos, atque insuper jioetcis laureatos 
creandi et promovendi ” 2 In 1681 Strasburg became 
French, and remained so until 1870. 

The university of Dorpat (now Russian) was founded Dorpat. 
by Gustavus Adolphus m 1632, and reconstituted by the 
emperor Alexander I. in 1802. A special interest attaches 
to this university from the fact that it has for a long time 
been the scene of the contending influences of Teutomsm 
and Slavomanism. Situated m Livonia, which at the time 
of its foundation represented a kind of debateable land 
between Russia and Poland, its gradual monopoly by the 
former country has not been without resistance and pro- 
tests on the part of that Teutonic element which was at 
one time the more potent m its midst. The study of the 
Slavonic languages has here received considerable stimulus, 
and by a decree in May 1887 the use of the Russian lan- 
guage having been made obligatory in all places of instruc- 
tion through the Baltic provinces, Russian has now taken 
the place of German as the language of the lecture-room. 

Dorpat possesses a fine library of over 80,000 volumes, and 
is also noted for its admirable botanical collection. The 

1 Discussions, &o. 9 2d ed , pp. 388-9. 

2 JPromulg Acad. Pnvil . , &c., Strasburg, 1628. 
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Russian minister lias also recently instituted a professor- 
ship of the comparative grammar of the Slavonic dialects 
(now filled by J Baudoum de Courtenay) The general 
influence of the university has been rapidly extending 
during the last few years far beyond the Baltic provinces 
The number of students, which m 1879 was 1106, m 1886 
Prague was 1751. 1 A like contest between contending nation- 
alities has recently met with a final solution at Prague, 
where a Czech university has been established on an inde- 
pendent basis, the German university having commenced 
its separate career m the winter session of 1882-83 The 
German foundation retains its endowments, but the state 
subvention is divided between the two 
The repudiation on the part of the Protestant univer- 
sities of both papal and episcopal authority evoked a 
counter-demonstration among those centres which still 
adhered to Catholicism, while their theological intolerance 
gave rise to a great reaction, under the influence of which 
the mediaeval Catholic universities were reinvigorated and 
reorganized (although strictly on the traditional lines), 
while new and important centres were created It was on 
the tide of this reaction, aided by their own skill and 
sagacity, that the Jesuits were borne to that commanding 
position which made them for a time the arbiters of educa- 
Bam- tion in Europe The earliest university whose charter 
^ er S represented this reaction was that of Bamberg, founded by 
the prince-bishop Melchior Otto, after whom it was named 
"Academia Ofctoniana.” It was opened 1st September 
1648, and received both from the emperor Frederick III. 
and Pope Innocent X all the civil and ecclesiastical privi- 
leges of a mediaeval foundation At first, however, it com- 
prised only the faculties of arts and of theology; to these 
was added in 1729 that of jurisprudence, and m 1764 that 
of medicine. In this latter faculty Dr Ignatius Dollmger 
(the father of the historian) was for a long time a distm- 
Tnns - guished professor. The university of Innsbruck was 
brack, founded in 1672 by the emperor Leopold I, from whom 
it received its name of “ Academia Leopoldraa ” In the 
following century, under the patronage of the empress 
Maria Theresa, it made considerable progress, and received j 
from her its ancient library and bookshelves m 1745. In 
1782 the university underwent a somewhat singular j 
change, being reduced by the emperor Joseph II from the 
status of a university to that of a lyeeum, although retain- 
ing m the theological faculty the right of conferring de- 
grees In 1791 it was restored to its privileges by the 
emperor Leopold II , and since that time the faculties of 
philosophy, law, and medicine have been represented m 
nearly equal proportions. In 1886 the number of profes- 
Breslau. sors was 74, and of students 869 The foundation of the 
university of Breslau was contemplated as early as the year 
1505, when Ladislaus, king of Hungary, gave his sanction 
to the project, hut Pope Julius II , in the assumed interests 
The of Cracow, withheld his assent Nearly two centuries 
Jesuits later, in 1702, under singularly altered conditions, the 
Jesuits prevailed upon the emperor Leopold I. to found a 
versity, university without soliciting the papal sanction, When 
Frederick the Great conquered Silesia m 1741, he took 
both the university and the Jesuits in Breslau under his 
protection, and when m 1774 the order was suppressed by 
Clement XIV he established them as priests m the Royal 
Scholastic Institute, at the same time giving new statutes 
to the university. In 1811 the university was considerably 
augmented by the incorporation of that at Frankfort-on- 
the-Oder. At the present time it possesses both a Catholic 
and a Lutheran faculty. Its medical faculty is m high 
repute. The total number of students in 1887 was 1347. 

In no country was the infl uence of the Jesuits on the 
1 See Die cleutsche Umversitat Dorjoat m Dickie der Geschichte, 


univeisities more marked than m France. The civil wars 
m that country during the thirty years which preceded the 
close of the 16th century told with disastrous effects upon 
the condition of the university of Paris, and with the com- Condition 
mencement of the 17th century its collegiate life seemed of 
at an end, and its forty colleges stood absolutely deserted. Qf 
To this state of affairs the obstinate conservatism of the p ans 
academic authorities not a little contributed The statutes 
by which the university was still governed were those 
which had been given by the cardinal D’Estouteville, the 
papal legate, m 1452, and remained entirely unmodified by 
the influences of the Renaissance In 1579 the edict of 
Blois promulgated a scheme of organization for all the 
universities of the realm (at that time twenty-one m 
number), — a measure which, though productive of unity of 
teaching, did nothing towards the advancement of the 
studies themselves The eminent lawyeis of France, un- 
able to find chairs m Pans, distributed themselves among 
the chief towns of the provinces The Jesuits did not fail 
to profit by this immobility and excessive conservatism on 
the part of the university, and during the second half of 
the 16th century and the whole of the 17th they had con- 
trived to gam almost a complete monopoly of both the 
higher and the lower education of provincial France 
Their schools arose at Toulouse and Bordeaux, at Auch, Colleges 
Agen, Rliodez, Perigueux, Limoges, Le Buy, Aubenas, tlle 
B4ziers, Tournon, m the colleges of Flanders and Loirame, prance 1U 
Douai and Pont-h-Mousson, — places beyond the jurisdic- 
tion of the parlement of Pans or even of the crown of 
France Their banishment from Paris itself had been by 
the decree of the parlement alone, and had never been 
confirmed by the crown £( Lyons,” says Pattison, " loudly 
demanded a Jesuit college, and even the Huguenot Les- 
diguieres, almost king m Dauphm.6, was preparing to erect 
one at Grenoble Amiens, Rherais, Rouen, Dijon, and 
Bourges were only waiting a favourable opportunity to 
introduce the Jesuits within their walls ” 2 The university 
was rescued from the fate which seemed to threaten it only 
by the excellent statutes given by Richer in 1598, and by 
the discerning protection extended to it by Henry IV 

The "college of Edinburgh” was founded by charter Eilm- 
of James VI, dated 14th April 1582 This document 
contains no reference to a studium generale, nor is there 
ground for supposing that the foundation of a university 
was at that time contemplated. In marked contrast to the 
three older centres in Scotland, the college rose compara- 
tively untrammelled by the traditions of medievalism, and 
its creation was not effected without some jealousy and 
opposition on the part of its predecessors Its first course 
of instruction was commenced m the Kirk of Field, under 
the direction of Robert Rollock, who had been educated at 
St Andrews under Andrew Melville, the eminent Coven- 
anter " He began to teach,” says Craufurd, " in the 
lower hall of the great lodging, there being a great con- 
course of students allured with the great worth of the 
man ; but diverse of them being not ripe enough in the 
Latin tongue, were m November next put under the charge 
of Mr Duncan Name, . . . who, upon Mr Rollock’s recom- 
mendation, was chosen second master of the college ” 8 In 
1585 both Rollock and Nairne subscribed the National Cov- 
enant, and a like subscription was from that time required 
from all who were admitted to degrees in the college. 

Disastrous as were the effects of the Thirty Years’ War Results 
upon the external condition of the German universities, of tlia 
resulting m not a few instances m the total dispersion of 2?“^ 
the students and the burning of the buildings and libraries, * 
they were less detrimental and less permanent than those 
which were discernibl e m the tone and temper of these 

2 Dife of Casaubon, p 181. 

3 Craufurd, Hist, of the XJniv. of Edinburgh, pp. 19-28. 
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communities. A formal pedantry and unintelligent method 
of study, combined with a passionate dogmatism m matters 
of religious belief, and a rude contempt foi the amenities of 
social intercourse, became the leading characteristics, and 
lasted throughout the 17th century But m the year 
1693 the foundation of the university of Halle opened up 
a career to two very eminent men, whose influence, widely 
different as was its character, may be compared for its 
effects with that of Luther and Melanchthon, and served to 
modify the whole current of German philosophy and Ger- 
man theology Halle has indeed been described as “ the 
first real modern university ” It was really indebted for 
its origin to a spirit of rivalry between the conservatism of 
Saxony and the progressive tendencies of the house of 
Brandenburg, but the occasion of its rise was the removal 
of the ducal court from Halle to Magdeburg. The arch- 
bishopric of the latter city having passed into the posses- 
sion of Biandenburg m 1680 was changed into a dukedom, 
and the city itself was selected as the ducal residence 
This change left unoccupied some commodious buildings in 
Halle, which it was decided to utilize for purposes of 
education A “ Ritteischule ” for the sons of the nobility 
was opened, and m the couise of a few years it was decided 
to found a university Saxony endeavoured to thwart the 
scheme, urging the proximity of Leipsic ; but her opposi- 
tion was ovei ruled by the emperor Leopold I , who granted 
(19th October 1693) the requisite charter, and m the 
following year the work of the university commenced 
Frankfort-on-the-Oder had by this time become a centre of 
the Reformed party, and the primary object in founding 
a university m Halle was to create a centre for the 
Lutheran party, but its character, under the influence of 
its two most notable teachers, Christian Thomasius and A. 
H. Francke, soon expanded beyond the limits of this con- 
ception to assume a highly original form. Thomasius and 
Francke had both been driven from Leipsic owing to the 
disfavour with which their liberal and progressive tend- 
encies were there regarded by the academic authorities, 
and on many points the two teachers were in agreement. 
They both regarded with contempt alike the scholastic 
philosophy and the scholastic theology; they both desired 
to see the rule of the civil power superseding that of the 
ecclesiastical power in the seats of learning, they were 
both opposed to the ascendency of classical studies as ex- 
pounded by the humanists — Francke regarding the Greek 
and Roman pagan writers with the old traditional dislike, 
as immoral, while Thomasius looked upon them with con- 
tempt, as antiquated and representing only a standpoint 
which had been long left behind , both again agreed as to 
the desirability of including the elements of modern culture 
m the education of the young. But here their agreement 
ceased. It was the aim of Thomasius, as far as possible, 
to secularize education, and to introduce among his country- 
men French habits and French modes of thought , his own 
attire was gay and fashionable, and lie was m the habit 
of taking his seat in the professorial chair adorned with 
gold chain and rings, and with his dagger by his side 
Francke, who became the leader of the Pietists, regarded 
all this with even greater aversion than he did the lifeless 
orthodoxy traditional in the universities, and was shocked 
at the worldly tone and disregard for sacred things which 
characterized his brother professor. Both, however, com- 
manded a considerable following among the students. 
Thomasius was professor m the faculty of jurisprudence, 
Francke m that of theology. And it was a common pre- 
diction m those days with respect to a student who pro- 
posed to pursue his academic career at Halle, that he would 
infallibly become either an atheist or a Pietist. But the 
services rendered by Thomasius to learning were genuine 
and lasting, He was the first to set the example, soon 
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after followed by all tbe universities of Germany, of lectur- 
ing m the vernacular instead of m the customary Latin, and 
the discouise in which he first depaited from the traditional 
method was devoted to the consideration of how far the 
German nation might with advantage imitate the French 
m matters of social life and intei course His more general 
views, as a disciple of the Cartesian philosophy and founder 
of the modern Rationalismus, exposed him to incessant 
attacks ; but by the establishment of a monthly journal (at 
that time an original idea) he obtained a channel for ex- 
pounding his views and refuting his antagonists which 
gave him a great advantage On the influence of Francke, 
as the founder of that Pietistic school with which the re- 
putation of Halle afterwards became especially identified, 
it is unnecessary here to dilate 1 J 0 Wolf, who followed 
Thomasius as an asseitor of the new culture, was driven 
from Halle by the accusations of the Pietists, who declared 
that his teaching was fiaught with atheistical principles 
In 1740, however, he was recalled by Frederick II , and 
reinstated in, high office with every mark of consideration 
and respect Throughout the whole of the 18th century 
Halle was the leader of academic thought and culture in, 
Protestant Germany, although sharing that leadership, 
after the middle of the century, with Gottingen The uni- Goi 
varsity of Gottingen (named after its founder “ Georgia s en 
Augusta ”) was endowed with the amplest privileges as a 
university by George II of England, elector of Hanover, 

7th Decembei 1736. The impeiial sanction of the scheme 
had been given thiee years before (13th January 1733), 
and the university was formally opened 17th September 
1 7 37. The king himself assumed the office of e( rector magni- 
ficentissimus,” and the liberality of the loyal endowments 
(doubling those of Halle), and the not less liberal character 
of the spiut that pervaded its organization, soon raised it 
to a foremost place among the schools of Germany, Halle 
had just expelled Wolf ; and Gottingen, modelled on the 
same lines as Halle, bub rejecting its Pietism and dis- 
claiming its intolerance, appealed with remarkable success 
to the most enlightened feeling of the time. It included 
all the faculties, and two of its first professors — Mosheim, 
the eminent theologian, from Helmstadt, and Bohmer, the 
no less distinguished jurist, from Halle — together with 
Gesner, the man of letters, at once established its repu- 
tation Much of its early success was also due to the 
supervision of its chief curator (there were two), — Baron 
Munchausen, himself a man of considerable attainments, 
who by his sagacious superintendence did much to pro- 
mote the general efficiency of the whole professoriate Not 
least among its attractions was also its splendid library, 
located in an ancient monastery, and now containing over 
200,000 volumes and 5000 MSS In addition to its 
general influence as a distinguished seat of learning, 
Gottingen may claim to have been mainly instrumental in 
diffusing a more adequate conception of the importance of 
the study of history. Before the latter half of the 18th 
century the mode of treatment adopted by university 
lecturers was singularly wanting m breadth of view. Pro- 
fane history was held of but little account, excepting so far 
as it served to illustrate eoelesiastical and sacred history, 
while this, again, was invariably treated m the narrow 
spirit of the polemic, intent mainly on the defence of his 
own confession, according as he represented the Lutheran 
or the Reformed Church. The labours of the professors 
at Gottingen, especially Putter, Gatterer, Schlozer, and 
Spittler, combined with those of Mascov at Leipsic, did 
much towards promoting both a more catholic treatment 
and a wider scope. Not less beneficial was the example 
set at G’ottmgen of securing the appointment of its profes- 
sors by a less prejudiced and partial body than a university 
1 See Paulsen, Gesch. des gdeforten Unternohis, &o., pp. 348-358. 
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board is only too likely to become. “ ‘ The great Mun- 
chausen, ’ says an illustrious professor of that seminary, 
£ allowed our university the right of presentation, of desig- 
nation, or of recommendation, as little as the right of free 
election, for he was taught by experience that, although 
the faculties of universities may know the individuals best 
qualified to supply their vacant chairs, they are seldom 
or never disposed to propose for appointment the worthiest 
within their Inowledge 3 33 1 The system of patronage adopted 
at Gottingen was, m fact, identical with that which had 
already been instituted m the universities of the JSTether- 
Erlangen. lands by Douza (see infra, p. 850). The university of 
Erlangen, a Lutheran centre, was founded by Frederick, 
margrave of Baireuth. Its charter was granted by the 
emperor Charles YII , 21st February 17 43, and the uni- 
versity was formally constituted, 4th November. From 
its special guardian, Alexander, the last margrave of Ans- 
bacb, it was styled “Academia Alexandrina 33 In 1791, 
Ansbach and Baireuth having passed into the possession of 
Prussia, Erlangen became subject to the Prussian Govern- 
ment. The number of the students, which at the com- 
mencement of the century was under 300, was 880 m 1887 
The On comparison with the great English universities, the 

English universities of Germany must be pronounced inferior both 
man uni- in P omfc discipline and of moral control over the 
versities students. The superiority of the former m these respects 
com- is partly to be attributed to the more systematic care which 
pared. they took, from a very early date, for the supervision of 
each student, by requiring that within a certain specified 
time after his entry into the university he should be regis- 
tered as a pupil of some master of arts, who was respon- 
sible for his conduct, and represented him generally m his 
relations to the academic authorities Marburg m its 
earliest statutes (those of 1529) endeavoured to establish 
a similar rule, but without success 1 2 The development of 
the collegiate system at Oxford and Cambridge materially 
assisted the carrying out of this discipline Although 
again, as m the German universities, feuds were not unfre- 
quent, especially those between “ north” and “south 33 
(the natives of the northern and southern counties), the 
fact that m elections to fellowships and scholarships only 
a certain proportion were allowed to he taken from either 
of these divisions acted as a considerable check upon the 
possibility of any one college representing either element 
exclusively. In the German universities, on the other 
hand, the ancient division into nations, which died out 
with the 15th century, was revived under another form by 
the institution of national colleges, which largely served to 
foster the spirit of rivalry and contention. The demoral- 
ization induced by the Thirty Years 3 War and the increase 
of duelling intensified these tendencies, which, together 
with the tyranny of the older over the younger students, 
known as “ Pennalismus, 33 were evils against which the 
authorities contended, but ineffectually, by various ordin- 
ances. The institution of “ Burschenthnm, 33 having for its 
design the encouragement of good fellowship and social feel- 
ing irrespective of nationality, served only as a partial check 
upon these excesses, which again received fresh stimulus by 
the rival institution of “ Landsmannschaften, 33 or societies 
of the same nationality. The latter proved singularly pro- 
vocative of duelling, while the arrogant and even tyranm- 

1 Hamilton, Discussions, p 381. 

2 “ Volumus nenunem m lane nostram Academiam admitti, ant per 

reetoiem m album recipi, qux non habeat privatum atque domesticum 
prffieeptorem, qui ejus discipulum agnoscat, 1 ad cujus judicium qmsque 
pro sua nigenix capacitate atque Marte lecturas et publicas et privatas 
audiat, a enjus latere aut raro aut nunquam discedat.” Koch expressly 
compares this provision with the discipline of Oxford and Cambridge, 
winch, down to the commencement of the present century, was very 
much of the same character (Koch, ffesch. des academschen Fadago - 
gmms m Marburg, p 11) 


cal demeanour of their members towards the unassociated 
students gave rise to a general combination of the latter for 
the purposes of self-defence and organized resistance. At 
all the great German universities both these forms of asso- 
ciation are to be found existing at the present day 

The political stoims which marked the close of the last Extmc- 
and the commencement of the present century gave the tl0n of 
death-blow to not a few of the ancient universities of Ger- 
many Mainz and Cologne ceased to exist m 1798 j S1 t ie s 
Bamberg, Dilhngen, and Duisberg m 1804 • Rmteln and during 
Helmstadt m 1809 , Salzburg ml810, Erfurt m 1816 1798- 
Altdorf was united to Erlangen m 1807, Frankfort-on- 1815 
the-Oder to Breslau m 1809, and Wittenberg to Halle in 
1815. The university of Ingolstadt was first moved m 
1802 to Landshut, and from thence m 1826 to Munich, Munich, 
where it was united to the academy of sciences which was 
founded m the Bavarian capital m 1759 Of those of the 
above centres which altogether ceased to exist but few, 
however, were much missed or regretted, — that at Mainz, 
which had numbered some six hundred students, being the 
one notable exception. The others had for the most part 
fallen into a perfunctory and lifeless mode of teaching, and, 
with wasted or diminished revenues and declining numbers, 
had long ceased worthily to represent the functions of a 
university. Whatever loss may have attended their sup- 
pression has been far more than compensated by the 
activity and influence of the three great German univer- 
sities which have risen m the present century. Munich 
has become a distinguished centre of study in all the 
faculties, and its numbers, allowing for the two great wars, 
have been continuously on the increase The number of its 
professors in 1887 was over ninety, and that of its students 
at the commencement of the session 1886-87 3209. 

The university of Berlin, known as the Royal Friedrich Berlin. 
Wilhelm university, was founded m 1809, immediately 
after the peace of Tilsit, when Prussia had been reduced 
to the level of a third-rate power Under the guiding 
influence of Wilhelm von Humboldt, however, the prin- 
ciples which were adopted m connexion with the new seat 
of learning not only raised it to a foremost place among 
the universities of Europe, hut also largely conduced to the 
regeneration of Germany. A notable characteristic m the 
university of Berlin at the time of its foundation was its 
entire repudiation of attachment to any particular creed or 
school of thought, and professed subservience only to the 
interests of science and learning. “ Each of the eminent 
teachers with whom the university began its life — F. A 
Wolf, Fichte, Savigny, Reil — represented only himself, the 
path of inquiry or the completed theory which he had 
himself propounded Its subsequent growth was astonish- 
ing In 1813 Berlin had only 36 teachers altogether ; m 
1860 there were 173 m all, — 97 professors, 66 privatdo- 
centen, and 7 lecturers.” In 1886 there were 296 teachers 
and 5357 students , and among the former a large pro- 
portion of the names are already of world-wide reputation, 
while its classical school stands unrivalled m Europe. 

The university of Bonn, founded in 1818, and known Bonn, 
as the Rhenish Friedrich Wilhelm university, has 88 pro- 
fessors and 1125 students. Equally distinguished as a 
school of philosophy and a school of theology, it is notable 
for the manner m which it combines the opposed schools 
of theological doctrine, — that of the Evangelical (or Luth- 
eran) Church and that of the Roman Catholic Church 
here standing side by side, and both adorned by eminent 
names. This combination (which also exists at Tubingen 
and at Breslau) has been attended with complete success 
and (according to Dr Dollinger) with unmistakable advant- 
ages. When tried, however, a generation before, at Erfurt 
and at Heidelberg, its failure was not less conspicuous, 
and Erfurt was ruined by the experiment. 
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Statistics 
of Ger- 
man and 
Blltlbll 
univer- 
sities 

pared 


Dr Conrad, professor of political science at Halle, lias 
lecenfcly made the statistics 1 elating to the German uni- 
versities the subject of a careful investigation and analysis, 
which offer some interesting results The total cost of the 
universities of the German empire is shown to be much 
smaller than the total revenues of the English universities 
and colleges, although the numbei both of professors and 
students is much larger, and although 42 per cent of the 
total expenditure is upon establishments, such as hospitals, 
museums, and so forth But in Germany 72 per cent of 
the cost of the universities is defrayed by the state, the 
students paying, m the shape of fees, only 9 3 per cent 
To a great extent, however, the German universities are 
to be looked upon as professional schools, giving an 
education which directly fits a man to earn his bread as a 
clergyman, a lawyer, a judge, a physician, a schoolmaster, 
a chemist, an engineer, or an agriculturist Notwith- 
standing the lapid growth m the numbers of the students, 
the growth of the professoriate has fully kept pace with 
it In 1880 there were 1809 teacheis at work m the 
German universities, more than half of whom (967) were 
full professors ( £t or dinar n ”), — the proportion of teacheis to 
students being 1 to 11 This is a much higher propor- 
tion than that of Oxford and Cambridge, although in them 
there is a large staff of college lectureis, which is practic- 
ally more important than the university staff It is higher 
again than the proportion of the Scottish universities, where 
there aie only some 105 professors to between 5000 and 
6000 students, a proportion of 1 to between 50 and 60 
students The increase m Germany has taken place partly 
by adding on fiesh teachers for the old subjects, such 
as Latin and Greek, but still more by founding new chairs 
for new subjects, such as Oriental and Romance languages, 
geography, and archaeology, and by subdividing departments 
which have been recently developed, such as those con- 
nected with political economy, political science, physiology, 
and biology Owing to the great development of natural 
science, the faculty of philosophy has at some centres in- 
creased to such an extent as to equal in numbei s all the 
other faculties put together This inconvenience has been 


differently met at different universities In those of 
Switzerland, no further remedy has been devised than that 
of appointing separate syndicates or boards of management 
for the two mam divisions, — the philosophieo-historic and 
the mathematical and natural-scientific , at Dorpat, Tubin- 
gen, and Strasburg, on the other hand, these divisions 
have been represented by the formation of two distinct 
faculties; while Tubingen, Munich, and Wurzburg have 
created, m addition, a third faculty under which are 
grouped the several subjects of political economy, statis- 
tics, and finance 

The following table (taken from Conrad) exhibits the average of Averages 
the total number of matriculated students at the Geiman umveisi- of 
ties for eveiy five yeais fiom 1831 to 1884, it bungs the tendency to students 
form laige centies very forcibly before the view The thiee largest at Ger- 
centres — Berlin, Leipsic, Munich — even m the fiist quinquennium man uni- 
appeai as absorbing no less than 35 per cent of the students, and versities 
m the last as many as 42 per cent At the same time, there has 
lately been a no less notable increase among the centies of second 
magnitude A quaiter of a ceutuiy ago only two universities had 
more than a thousand students , at piesent theie aie nine 
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German Empire— 













Berlin 

75 

83 

7 

124 

7 

296 

794 


1282 

1297 

1984 

5357 

Bonn 

57 

31 

2 

27 

5 

122 

122 

86 

226 

292 

395 

1121 

Bieslau 

57 

33 

3 

31 

7 

131 

166 

165 

221 

362 

433 

1347 

Erlangon 

39 

7 

1 

9 

5 

61 

386 


118 

267 

109 

880 

Ficibuig 

3G 

15 

1 

24 

4 

80 


110 

147 

428 

305 

996 

Giessen 

38 

9 


9 


59 

94 


125 

138 

127 

484 

Gottingen 

65 

27 

2 

21 

6 

121 

239 


145 


424 

1041 

Greifswald 

41 

23 


13 

5 

82 

306 


55 

441 

121 

923 

Halle 

50 

30 

1 

18 

11 

no 

598 


115 

315 

499 

1527 

Heidelbeig 

43 

28 

6 

20 

9 

106 

72 


193 

202 

305 

772 

Jena 

35 

24 

8 

15 

5 

87 

126 


80 

210 

191 

607 

Kiel 

41 

11 


20 

6 

78 

55 


22 

234 

109 

480 

Kbnigsbeig 

44 

24 


19 

7 

94 

235 


112 

237 

231 

815 

Leipsic 

67 

38 

12 

58 

5 

180 

072 


738 

781 

1040 

3231 

Marburg 

44 

15 


17 

6 

82 

189 


74 

271 

360 

894 

Munich 

75 

16 

5 

65 

5 

165 


146 

1136 

1350 

544 

3176 

Mtinstei 

22 

10 

1 

4 

3 

40 


312 



163 

475 

Rostock . 

29 

3 


5 


39 

87 


85 

100 

105 

327 

Stiasburg, , . . 

59 

20 

1 

19 

3 

102 

89 


195 

233 

331 

848 

Tlibingen . 

52 

16 


17 

8 

93 

354 

160 

348 

235 

150 

1247 

Wiuzbmg , 

88 

10 

1 

19 

3 

71 


179 

218 

935 

179 

1511 

Switzerland — 













Basel . . . 

87 

13 


29 

4 

83 

95 


43 

181 

85 

354 

Bern 

41 

6 

4 

86 


87 

44 

8 

164 

227 

96 

539 

Geneva , , 

41 



29 


70 

? 


? 

? 

? 

? 

Lausanne . 

22 

23 

1 

2 


48 

? 


? 

? 

? 

? 

Neuchatel . 

25 

3 

11 

3 


42 



1 


? 

? 

Zuiieli 

88 

13 


40 


91 

41 


56 

241 

143 

481 

Russia (Baltic Provinces)— 













Dorpat . 

42 

5 


16 

10 

73 

235 


264 

868 

367 

1734 ’ 

AusrnrA and Hungary— 













Crernovitz 

26 

6 


6 

3 

41 


60 

123 


30 

213 

Giaz 

00 

17 


43 

4 

114 


86 

489 

648 

70 

1193 

Innsbruck 

41 

11 

i 

19 

2 

74 


221 

252 

231 

65 

769 

Ci acow 

39 

14 


31 

1 

85 


? 

? 

? 

? 

? 

Prague(German univei sity) 

54 

20 


33 

3 

no 


? 

? ! 


7 

? 

Vienna . . 

83 

55 

4 

147 

12 

301 


204 

1911 

2318 

460 

4893 
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placiua- In 1878 a comparison of the numbers of the students m 
tions of the rliff p.rp.nt faculties m the Prussian universities with 
numbers. ^ose f or the year 1867 showed a remarkable diminution 
in the faculty of theology, amounting m Lutheran centres 
to more than one-half, and in Catholic centres to nearly 
three-fourths In jurisprudence there was an increase of 
nearly two-fifths, m medicine a decline of a third, and in 
philosophy an mciease of one-fourth During the last few 
years, however, the faculties of theology have made some 
progress towards regaining their former numbers 
Umver- The universities of the United Provinces, like those of 
Bities of Protestant Germany, were founded by the state as schools 
United £ or ^ maintenance of the principles of the Reformation 
vmces and the education of the clergy, and afforded in the 16 th 
and 17th centuries a grateful refuge to not a few of those 
Huguenot or Port-Royalist scholars whom persecution 
compelled to flee beyond the boundaries of France, as well 
as to the Puritan cleigy who were driven from England 
Leyden. The earhest, that of Leyden, founded in 1575, commemo- 
rated the gallant and successful resistance of the citizens 
to the Spanish fleet under Requesens Throughout the 
17th century Leyden was distinguished by its learning, 
the ability of its professors, and the shelter it afforded to 
the more liberal thought associated at that period with 
Arminiamsm Much of its early success was owing to the 
wise provisions and the influence of the celebrated James 
Douza — “Douza’s principles,” says Hamilton, “were those 
which ought to regulate the practice of all academical 
patrons, and they were those of his successors. He knew 
that at the rate learning was seen prized by the state m 
the academy would it be valued by the nation at large 
. . He knew that professors wrought more even by 

example and influence than by teaching, that it was 
theirs to pitch high or low the standard of learning m a 
country, and that, as it proved easy or arduous to come 
up with them, they awoke eithei a lestless endeavour after 
an even loftier attainment, or lulled into a self-satisfied 
conceit” Douza was, for Leyden and the Dutch, what 
Munchausen afterwards was for Gottingen and the German 
uni versities. “ But with this difference Leyden was the 
model on which the younger universities of the republic 
were constructed, Gottingen the model on which the older 
universities of the empire were reformed Both Mun- 
chausen and Douza proposed a high ideal for the schools 
founded under their auspices , and both, as first curators, 
laboured with paramount influence m realizing this ideal 
for the same long period of thirty-two yearn Under their 
patronage Leyden and Gottingen took the highest place 
among the universities of Europe , and both have only lost 
their relative supremacy by the application m other semin- 
aries of the same measures which had at first determined 
their superiority ” The appointment of the professors at 
Leyden was vested in three (afterwards five) curators, one 
of whom was selected from the body of the nobles, while 
the other two were appointed by the states of the pro- 
vince, — the office being held for nine years, and eventually 
for life. "With these was associated the mayor of Leyden 
Franeker. for the time being The university of Franeker was 
founded in 1585 on a somewhat less liberal basis than 
Leyden, the professors being required to declare their 
assent to the rule of faith embodied in the Heidelberg 
Catechism and the confession of the “ Belgian Church ” 
Its four faculties were those of theology, jurisprudence, 
medicine, and “ the three languages and the liberal arts .” 1 
For a period of twelve yeais (arc 1610-1623) the reputa- 
tion of the university was enhanced by the able teaching 
of William Ames (“ Amesius ”), a Puritan divine and 
moralist who had been driven by Bancroft from Cambridge 
and from England His fame and ability are said to have 
1 Statuta ei Leges, Franekei, 1647, p 3. | 
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attracted to Franeker students fLom Hungary, Poland, and 
Russia 

With like organization were founded — in 1600 the uni- Harder- 
versity of Harderwijk, m 1614 that of Groningen, and 
in 1634 that of Utrecht The restoiation of the House ^ 
of Orange, and establishment of the kingdom of the utreckt 
Netherlands (23d Maich 1815), was followed by important 
changes m connexion with the whole kingdom. The uni- 
versities of Franeker and Harderwijk were suppressed, 
while their place was taken by the newly-founded centres 
at Ghent (1816) and Liege (1816) A uniform constitu- Ghent 
tion was given both to the Dutch and Belgian universities, Uiege. 

It was also provided that there should be attached to each 
a board of curators, consisting of five persons, “ distin- 
guished by their love of literature and science and by 
their rank in society ” These curators were to be nomin- 
ated by the king, and at least three of them chosen from 
the province m which the university was situated, while 
the other two were to be chosen from adjacent provinces. 

After the redivision of the kingdom m 1831, Ghent and 
Liege were constituted state universities, and each received 
a subsidy from the Government (see Belgium) The uni- Brussels, 
versity of Brussels, on the other hand, founded m 1834, is 
an independent institution, supported by the liberal party, 
while the reconstituted university at Louvam represents 
the party of Roman Catholicism, and is almost exclusively a 
theological school for the education of the Catholic clergy 
The universities of Belgium aie, however, somewhat hetero- 
geneous bodies, and present in their organization a singu- 
lar combination of French and German institutions In Amster- 
Holland, the foundation of the university of Amsterdam 
(1877) has more than repaired the loss of Franeker and 
Harderwijk, and the progress of this new centre during 
the ten years of its existence has been remaikably rapid, 
so that it bids fair to rival, if not to outs tup, both Utrecht 
and Leyden The higher education of women has made 
some pi ogress m the Netherlands, and in 1882-83 there 
were eighteen women studying at Amsterdam, eleven at 
Giomngen, four at Leyden, and seven at Utrecht. 

In Sweden the university of Lund, founded in 1668 and Umver- 
modelled on the same plan as its piedecessor at Upsala, 
has adhered to its antiquated constitution with remarkable jjjf ou 
tenacity At both these universities the mediaeval division Norway 
into “nations” is still in force among the students, the Lund 
number at Upsala being no less than thirteen. The pro- Upsala 
fessonate at both centres is much below the modern 
requirements in point of numbers. The university of Chns- 
Chnstiama m Norway, founded m 1811, and the Swedish tmuin * 
universities are strongly Lutheran in character , and all 
alike aie closely associated with the ecclesiastical institu- 
tions of the Scandinavian kingdoms The same observa- 
tion applies to Copenhagen, — where, however, the labours 
of Rask and Mad vig have done much to sustain the repu- 
tation of the university for learning. The university of Kiel. 
Kiel (1665), on the other hand, has come much more under 
Teutonic influences, and is now a distinguished centre of 
scientific teaching 

In France the fortunes of academic learning were even Univer- 
less happy than m Germany. The university of Pans was , of 
distracted, throughout the 17th century, by theological^” 8 ^ 
dissensions, — m the first instance owing to the struggle 17 th 
that ensued after the Jesuits had effected a footing at the century. 
College de Clermont, and subsequently by the strife 
occasioned by the teaching of the Jansenists Its studies, 
discipline, and numbers alike suffered Towards the close 
of the century a certain revival took place, and a succes- 
sion of illustrious names — Pourchot, Rollin, Grenan, 

Coffin, Demontempuys, Crevier, Lebeau — appear on the 
roll of its teachers. But this improvement was soon inter- 
rupted by the controversies excited by the promulgation 
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of the bull Umgemtus in 1713, condemning the tenets of 
Quesnel, when Rollm himself, although a man of singu- 
larly pacific disposition, deemed it his duty to head the 
opposition to Clement XL and the French episcopate At 
last, m 1762, the parlement of Pans issued a decree 
(August 6) placing the colleges of the Jesuits at the dis- 
posal of the university, and this was immediately followed 
by another for the expulsion of the order from Pans 
Concurrently with this measure the prospects of the uni- 
versity assumed a more favourable character, the eurii- 
culum of its studies was extended, and both history and 
natural science began to be cultivated with a certain 
Univer- success. These better prospects were, however, soon ob- 
sities soured by the outbreak of the Revolution, and on the 
Messed September 1793 the universities and colleges 

through- throughout France, together with the faculties of theology, 
out medicine, jurisprudence, and arts, were abolished by a 
France decree of the Convention. The College de France, when 
restored m 1831, was reconstituted mainly as a school of 
adult instruction, for the most part of a popular character, 
and entirely dissociated from the university. It now 
numbers thirty-nine chairs, among which is one of the 
Univer- Slavonic languages and literature. The university of 
sity- of France (which succeeded to that of Pans) is at present 
created kttle more t ^ lan an abstract term, signifying the whole of 
the professional body under state contiol, and comprising 
Creation various faculties at different centres — Pans, Montpellier, 
of new Nancy, &c , together with twenty-seven academical lector- 
centies. a |- es Each of these rectors presides over a local “ conseil 
d’enseignement,” in conjunction with which he elects the 
professors of lycees and the communal schoolmasteis, 
whose formal appointment is then made by the minister 
of public instruction. There are ecclesiastics m some of 
the conseils d’enseignement, but the rectors are all laymen 
Great who have graduated in one of the faculties The great 
French schools have also m no small measure supplemented the 
schools. W01 ] £ 0 f the universities by their advance m the direction 
of scientific instruction. Among the number the “ Ecole 
Pratique des Hautes Etudes” m Paris (31st July 1868) 
and the “ itcole Poly technique,” which traces its origin as 
far back as the year 1794, are especially distinguished. 
The course of instruction at the former is divided into five 
sections — (1) mathematics, (2) physics and chemistry, (3) 
natural history and physiology, (4) history and philology, 
(5) economic science. At the latter the instruction is 
conceived solely with regard to the application of scientific 
principles to all branches of the public service, but more 
especially the military and mercantile. In 1875 the 
National Assembly passed an Act which enabled the Roman 
Catholic body to establish free universities of their own, 
and to confer degrees which should be of the same validity 
Lille and as those of the state university At Lille and Augers such 
Angeis. centres have been already organized. The university of 
Straa- Strasburg, which m the latter part of the last century had 
burg been distinguished by an intellectual activity which became 
associated with the names of Goethe, Herder, and others, 
was also swept away by the Revolution It was, however, 
restored 1st May 1872, after the city had reverted to Ger- 
many, and was remodelled entirely on German principles. 
Smoe then its success has been marked and continuous 
Univer- La Switzerland all the higher education is supported 
sibes of mainly by the German and Protestant cantons. The four 
land* 61 " un i versities °f Basel, Bern, Zurich, and Geneva have an 
Basel aggregate of some 1400 or 1500 students, and all possess 
Bern faculties of philosophy, jurisprudence, theology, and medi- 
Zurich cine. Basel is, however, the chief centre for theology, as 
Geneva. 1B E em f or jurisprudence and Zurich for philosophy. At 
Geneva the famous academy of the 1 6th and 17th cen- 
turies, long distinguished as- a centreof Calvimstic teaching, 
is now represented by a university (first formed in 18f7 ? 6 ! ), 
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where the instruction is given (mainly m the French lan- 
guage) by a staff of forty-one professors, and where there 
is a rising school of science Switzerland almost takes the 
lead m connexion with female education on the Continent, 
and m 1882-83 theie were 52 women at the university of 
Geneva, 36 at Bern, and 24 at Zurich. 

In Spam the universities at present existing are those TJmver- 
of Barcelona, Granada, Madrid (txansferred m 1837 from sifciesof 
Alcala), Oviedo, Salamanca, Santiago, Seville, Valencia, 
Valladolid, and Zaragoza They are all, with the exception ’ 

perhaps of Madrid, m a lamentably depressed condition, and 
mainly under the influence of French ideas and modelled 
on French examples. But m Portugal, Coimbra, which 
narrowly escaped suppression m the 16th century as a sus- 
pected centre of political disaffection, is now a flourishing 
school Its instruction is given gratis , but, as all members 
of the higher courts of judicature and administration m the 
realm are required to have graduated at the university, it 
is at the same time one of the most aristocratic schools in 
Europe. There are five faculties, viz , theology, jurispru- 
dence, medicine, mathematics, and philosophy Of these, 
that of law is by far the most flourishing, the number of 
students m this faculty nearly equalling the aggtegate of all 
the rest There is a valuable library, largely composed of 
collections formerly belonging to suppressed convents As a 
school of theology Coimbra is distinctly anti-nltramontane, 
and the progressive spirit of the university is shown by 
the fact that the rector has been instructed by the govern- 
ment to devise a scheme for the admission of women. 

In Italy the universities are numerically much in excess of Italy, 
of the requirements of the population, there being no less 
than sixteen state univeisities and four free universities. 

Very few of these possess theological faculties, and in. no 
country are theological studies less valued Education for 
the church is almost entirely given at the numerous 
“ seminaries,” where it is of an almost entirely elementary 
character. In 1875 a laudable effort was made by Bonghi, 
the minister of education, to introduce reforms and to 
assimilate the universities m their organization and methods 
to the German type His plans were, however, to a great 
extent reversed by his successor, Coppmo 

In Austria the universities, being modelled on the same of 
system as that of Prussia, present no especially noteworthy Aystna- 
features Vienna is chiefly distinguished for its school of 
medicine, which enjoyed in the last century a reputation V1 
almost unrivalled in Europe. The other faculties were, 
however, suffered to languish, and throughout the first half 
of the present century the whole university was m an 
extremely depressed state From this condition it was m 
a great measure restored by the exertions of Count Thun 
The number of the matriculated students m 1887 was 
4893, and that of the professors 138 ; among the latter 
the names of Zschokke, Maassen, Sickel, Jellmek, and 
Budmger are some of the most widely known. The uni- Olmutz 
versity of Olmutz, founded m 1581, waB formerly in pos- 
session of what is now the imperial library, and contained 
also a valuable collection of Slavonic works which were 
carried off by the Swedes and ultimately dispersed. It 
was suppressed in 1853, and is now represented only by a 
theological faculty The university of Graz, the capital of Gras. 
Styria, was founded m 1586, and is now one of the most 
flourishing centres, containing some 1200 students. The Salzburg 
university of Salzburg, founded m 1623, was suppressed m 
1810 , that of Lemberg, founded in 1784 by the emperor Lemberg. 
Joseph IL, was removed m 1&05 to Cracow and united to 
that university In 1816 it was opened on an inde- 
pendent basis. Xu the bombardment of the town in 1848 
the university buildings were burnt down, and the site was 
changed to what was formerly a Jesuit convent. The fine 
library and natural history museum were at the same time 



UNIVERSITIES 


almost entirely destroyed The university at the present 
Czer- time numbers over a thousand students. The most recent 
nowitz foundation is that of Czernowitz, founded m 1875, and 
numbering about 300 students The universities of the 
Budapest. Hungarian kingdom are three m numbei . — Budapest, 
originally founded at Tyrnau m 1635, now possessing four 
faculties— theology, jurisprudence, medicine, and philo- 
sophy (number of professors m 1885 180, students 3117), 
Klausen- Kolozsvar (Klaus enburg), now the chief Magyar centre, 
founded m 1872 and also comprising four faculties, but 
where mathematics and natural science supply the place 
of theology (number of professors in 1877 64, students 
Agram 391) , Zhgr&b (Agram), the Slovack university, in Croatia, 
founded in 1869 but not opened until 1874, with three 
faculties, viz., jurisprudence, theology, and philosophy 
De- The chief centre of Protestant education is the college at 
treczm. Debreczm, founded m 1531, which m past times was not 
unfrequently subsidized from England. It now numbers 
over 2000 students, and possesses a fine library. 

Russian Russia possesses, besides Dor pat (supra, p 845), seven 
mmver- other universities (1) Helsingfors, m Finland, was origm- 
^ tl | es ally established by Queen Christina m Abo (1640), and 
fors! mg ' removed m 1826 to Helsingfors, where the original char- 
ter, signed by the celebrated Oxenstierna, is still preserved 
It has four faculties, 38 professors, and 700 students. 
Moscow. (2) Moscow is really the oldest Russian university, having 
been founded m 1755, it includes the faculties of history, 
physics, jurisprudence, and medicine; the professors are 
Kieff. 69 m number, the students about 1660 (3) The uni- 

versity of St Vladimir at Kieff, originally founded at Vilna 
m 1803, was removed from thence to Kieff m 1833 , the 
students number about 900, and the library contains 
Kazan. 107,000 volumes (4) Kazan (1804) includes the same 
faculties as Moscow, the students are about 450 m num- 
ber, and it has a library containing 80,000 volumes (5) 
Khar- Kharkoff (1804) numbers 600 students, and its library 
koff 50,000 volumes. (6) St Petersburg (1819) includes the 
St Peters- f our faculties of history, physics, jurisprudence, and Onen- 
Odessa ta * languages, anc * numbers 1500 students (7) Odessa, 
founded m 1865, represents the university of Hew Russia 
Generally speaking, the universities of Russia are not 
frequented by the aristocratic classes, they are largely 
subsidized by the Government, and the annual fees payable 
by students are less than £7 a head In 1863 the statutes 
of all the universities were remodelled , and since that 
time there has been a tendency to impress upon them a 
more national character, as distinguished from mere imita- 
tion of those in Germany. 

Athens The university of Athens (founded 22d May 1837) is 
modelled on the university systems of northern Germany, 
on a plan originally devised by Professor Brandis It 
includes four faculties, viz , theology, jurisprudence, medi- 
cine, and philosophy The professors (ordinary and extra- 
ordinary) are upwards of 60 in number, the students about 
1500 There is also a school of pharmacy, chemistry, and 
anatomy, and a library of 130,000 volumes, with 800 
manuscripts. 

The The history of the two English universities during the 

English 16 th and following centuries has presented, for the most 
umver- part, features which contrast strongly with those of the 
since the Continental seats of learning Both suffered severely from 
medical confiscation of their lands and revenues during the period 
period of the Reformation, but otherwise have generally enjoyed 
a remarkable immunity fiom the worst consequences of 
civil and political strife and actual warfare. Both long 
remained centres chiefly of theological teaching, but their 
intimate connexion at once with the state and with the 
Church of England, as "by law established,” and the 
modifications introduced into their constitutions, prevented 
their becoming arenas of fierce polemical contentions like 


those which distracted the Protestant universities of 
Germany 

The influence of the Renaissance, and the teaching of Influence 
Erasmus, who resided for some time at both universities, tIle 
exercised a notable effect alike at Oxford and at sa ™g( s 
Cambridge The names of Colet, Grocyn, and Lmacre 
illustrate this influence at the former centre , those of 
Bishop Fisher, Sir John Cheke, and Sir Thomas Smith 
at the latter The labours of Erasmus at Cambridge, as 
the author of a new Latin version of the New Testament, 
with the design of placing m the hands of students a text 
free from the errors of the Vulgate, were productive of 
important effects, and the university became a centre of The 
Reformation doctrine some years before the writings of 
Luther became known m England. The foundation of 
Christ’s College (1505) and St John’s College (1511), bridge, 
through the influence of Fisher with the countess of 
Richmond, also materially aided the general progress of 
learning at Cambridge. The Royal Injunctions of 1535, 
embodying the views and designs of Thomas Cromwell, 
mark the downfall of the old scholastic methods of study 
at both universities, and the foundation of Trinity 
College, Cambridge, in 1546 (partly by an amalgamation 
of two older societies), represents the earliest conception 
of such an institution m England in complete inde- 
pendence of Roman Catholic traditions Trinity (1554) 
and St John’s (1555) at Oxford, on the other hand, 
founded during the reactionary reign of Mary, serve rather 
as examples of a transitional period 

In the reign of Elizabeth Cambridge became the centre Pimtan- 
of another great movement — that of the earlier Puritanism, x ^ at 
St John’s and Queens’ being the strongholds of the party 
led by Cartwright, Walter Travers, and others. Whitaker, 
the eminent master of St John’s, although he sympathized 
to some extent with these views, strove to keep their 
expression withm limits compatible with conformity to 
the Chinch of England But the movement continued to 
gather strength, and Emmanuel College, founded m 
1584, owed much of its early prosperity to the fact that it 
was a known school of Puritan doctrine Most of the 
Puritans objected to the discipline enforced by the uni- 
versity and ordinary college statutes — especially the wear- 
ing of the cap and the surplice and the conferring of 
degrees in divinity. The Anglican party, headed by such Eliza- 
men as Whitgift and Bancroft, resorted m defence to a 
repressive policy, of which subscription to the Acts of of 
Supremacy and Uniformity, and the Elizabethan statutes 
of 1570 (investing the “caput” with larger powers, and 
thereby creating a more oligarchical form of government), 
were the most notable results. Oxford, although the 
Puritans were there headed by Leicester, the chancellor, 
devised at the same time a similar scheme, the rigid dis- 
cipline of which was further developed m the Laudian or 
Carohne statutes of 1636 It was under these respective Laudian 
codes — the Elizabethan statutes of 1570 and the Laudian s ^ a H t „ e g 
statutes of 1636 — that the two universities were governed of 1636 
until the introduction of the new codes of 1858 During 
the Commonwealth the Puritan occupation and adminis- 
tration, at either university, were accompanied by little 
injury to the colleges, and were far less prejudicial to learn- 
ing than the Royalist writers of the Restoration would lead 
us to suppose. William Dell, who was master of Cams 
College from 1649 to 1660, advocated the formation of 
schools of higher instruction in the large towns, a proposal 
which was then looked upon as one of but faintly masked 
hostility to the older centres. 

During the 17th century Cambridge became the centre The Cara 
of another movement, a reflex of the influence of the^S® 
Cartesian philosophy, which attracted for a time consider- movement, 
able attention Its leaders, known as the Cambridge 
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Platonists, among whom Henry More, Cudworth, and 
Whichcote were especially conspicuous, were men of high 
character and great learning, although too much under 
the influence of an ill-restrained enthusiasm and purely 
The New- speculative doctrines. The spread of the Baconian philo- 
toman sophy, and the example of a succession of eminent 
scientific thinkers, among whom were Isaac Barrow, 
master of Tunity (1673-77), the two Lucasian profes- 
sors, Isaac Newton (prof 1669-1702) and his successor 
William Whiston (prof 1702-11), and Roger Cotes 
(Plumian prof 1707-16), began to render the exact 
sciences more and more an object of study, and the insti- 
tution of the tripos examinations m the course of the first 
half of the 18 th century established the reputation of 
Cambridge as a school of mathematical science At 
Oxford, where no similar development took place, and 
where the statutable requirements with respect to study 
and exercises were suffered to fall into neglect, the de- 
generacy of the whole community as a school of academic 
culture is attested by evidence too emphatic to be gain- 
said. The moral tone at both universities was at this time 
Method- singularly low , and the rise of Methodism, as associated 
ism. with, the names of the two Wesleys and Whiteheld at 

Oxford and that of Berridge at Cambridge, operated with 
greater effect upon the nation at large than on either of 
the two centres where it had its origin With the advance 
of the present century, however, a perceptible change took 
Simeon- place. The labours of Simeon at Cambridge, in connexion 
ism with the Evangelical party, and the far more celebrated 
Trac- movement known as Tractarianism, at Oxford, exercised 
tarian- considerable influence m developing a more thoughtful 
lsm ‘ spirit at either university. At both centres, also, the 
range of studies was extended: written examinations took 
the place of the often merely formal viva voce ceremonies, 
at Cambridge classics were raised m 1824 to the dignity 
of a new tripos The number of the students at both 
universities was largely augmented Further schemes of 
improvement were put forward and discussed. And m 
1850 it was decided by the Government to appoint com- 
missioners to inquire what additional reforms might 
Reforms advantageously be introduced Tbeir recommendations 
of 1858. were n ot all carried into effect, but the main results were 
as follows • — “ The professoriate was considerablymcreased, 
reorganized, and re-endowed, by means of contributions 
from colleges The colleges were emancipated from their 
mediaeval statutes, were invested with new constitutions, 
and acquired new legislative powers. The fellowships 
were almost universally thrown open to merit, and the 
effect of this was not merely to provide ample rewards for 
the highest academical attainments, but to place the 
governing power within colleges m the hands of able men, 
likely to promote further improvements The number and 
value of scholarships was largely augmented, and many, 
though not all, of the restrictions upon them were 
abolished The great mass of vexatious and obsolete 
oaths was swept away; and, though candidates for the 
M A. degree and persons elected to fellowships were still 
required to make the old subscriptions and declarations, it 
was enacted that no religious test should be imposed at 
matriculation or on taking a bachelor’s degree >n 
Admis- In 1869 a statute was enacted at Cambridge admitting 
sion of students as members of the university without making it 
leeiatQ 1 " i^P^&tive that they should be entered at any hall or 
students, college, but simply be resident either with their parents or 
in duly licensed lodgings. 

Abolition The entire abolition of tests followed next. After 
of tests, several rejections in parliament it was eventually carried 
as a Government measure, and passed the House of Lords 
in 1871. 

1 Brodnck, University of Oxford, pp. 186, 137. 
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In 1877 the reports of two new commissions were Reforms 
followed by further changes, the chief features of which of l- 8 77. 
were the diveision of a certain proportion of the revenues 
of the colleges to the uses of the university, especially with 
a view to the encouragement of studies m natural science; 
the enforcement of general and uniform regulations with 
respect to the salaries, selection, and duties of professors, 
lectureis, and examiners , the abolition (with a few excep- 
tions) of all clerical restrictions on headships or fellow- 
ships, and the limitation of fellowships to a uniform 
amount 

That these successive and fundamental changes have, on increase 
the whole, been in unison with the national wishes and m 
requirements may fairly he inferred from the remarkable niimbers * 
increase in numbers during the last quarter of a century, 
and especially at Cambridge, where the number of under- 
graduates, which m 1862 was 1526, was in 1887 no less 
than 2979 In the academic year 1862-63 the number 
of matriculations was 448, and in 1886-87 1009 

Scarcely less influential, as a means of recovering for Local 
the two universities a truly national character, has been examina- 
the work which both have been carrying on and aiding tl0ns an r_ 
by the institution of local examinations and of university extension, 
extension lectures. Of these two schemes, the former was lectures 
initiated by both Oxford and Cambridge m the year 1858, 
the latter had its origin at Cambridge, having been sug- 
gested by the success attending a course of lectures to 
women delivered by Mr (now Professor) James Stuart, in 
1867, m Liverpool, Manchester, Sheffield, and Leeds. By 
the former the standard of education throughout the 
country has been raised, both m public and m private 
schools By the latter, instruction of the character and 
method which characterize university teaching has been 
brought within the reach of students of all classes and ages 
throughout the land. 

So long ago as the year 1640 an endeavour had been Durham, 
made to bring about the foundation of a northern uni- 
versity for the benefit of the counties remote from Oxford 
and Cambridge Manchester and York both petitioned to 
be made the seat of the new centre. Cromwell, however, 
rejected both petitions, and decided in favour of Durham. 

Here he founded the university of Durham (1657), endow- 
ing it with the sequestered revenues of the dean and 
chapter of the cathedral, and entitling the society ** The 
Mentor or Provost, Fellows, and Scholars of the College of 
Durham, of the foundation of Oliver, &c." This scheme 
was cancelled at the Restoration, and not revived until the 
present century, but on the 4th July 1832 a bill for the 
foundation of a university at Durham received the royal 
assent, the dean and chapter being thereby empowered to 
appropriate an estate at South Shields for the establish- 
ment and maintenance of a university for the advancement 
of learning. The foundation was to be directly connected 
with the cathedral church, the bishop of the diocese being 
appointed visitor, and the dean and chapter governors ; 
while the direct control was vested m a warden, a senate, and 
a convocation. A college, modelled on the plan of those 
at the older universities, and designated University Col- 
lege, Durham, was founded m 1837, Bishop Hatfield’s Hall 
in 1846, and Bishop Cosm’s Hall (which no longer exists) 
m 1851. The university includes all the faculties, and 
in 1865 there was added to the faculty of arts a school of 
physical science, including pure and applied mathematics, 
chemistry, geology, mining, engineering, &c, In 1871 the 
corporation of the university, m conjunction with some of 
the leading landed proprietors in the adjacent counties, 
gave further extension to this design by the foundation of 
a college of physical science at Newcastle-upon-Tyne, 
designed to teach scientific principles in their application 
to engineering, mining, manufactures, and agriculture. 
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Students who had passed the required examinations were 
made admissible as associates m physical science of the 
university. There is also a medical college which stands 
in similar relations to Durham, of which university Cod- 
rington College, Barbados, and Four ah Bay College, Sierra 
Leone, are likewise affiliated colleges. 

Umver- Tbe university of London had its origin m a movement 
sityof initiated m tbe year 1825 by Thomas Campbell, the poet, 
London. conjunction with Henry (afterwards Lord) Brougham, 
Mr (afterwards Sir) Isaac Lyon Goldsmid, J oseph Hume, 
and some influential Dissenters, most of them connected 
with the congregation of Dr Cox of Hackney The scheme 
was originally suggested by the fact that Disseuters were 
practically excluded from the older universities ; but the 
conception, as it took shape, was distinctly non-theological 
The first council, appointed December 1825, comprised 
names representative of nearly all the religious denomin- 
ations, including (besides those above mentioned) Zachary 
Macaulay, George Grote, James Mill, William Tooke, 
Lord Dudley and Ward, Dr Olmthus Gregory, Lord Lans- 
downe, Lord John Russell, and the duke of Norfolk On 
11th February 1826 the deed of settlement was drawn 
up , and in the course of the year seven acres, constituting 
the site of University College, were purchased, the found- 
ation stone of the new buildings being laid by the duke 
of Sussex 30th April 1827. The course of instruction 
was designed to include “ languages, mathematics, physics, 
the mental and the moral sciences, together with the laws 
of England, history, and political economy, and the 
various branches of knowledge which are the objects of 
medical education ” In October 1828 the college was 
opened as the university of London But m the mean- 
time a certain section of the supporteis of the movement, 
while satisfied as to the essential soundness of the primary 
design as a development of national education, entertained 
considerable scruples as to the propriety of altogether dis- 
sociating such an institution from the national church. 
King’s This feeling found expression in the foundation and in- 
College corporation of King’s College (14th August 1829), opened 
8th October 1831, and designed to combine with the original 
plan instruction m “the doctrines and duties of Christi- 
anity, as the same are inculcated by the United Church of 
Um- England and Ireland.” This new phase of the movement 
veraity was so far successful that in 1836 it was deemed expedient 
College dissociate the university of London from University 
College as a “ teaching body,” and to limit its action simply 
to the institution of examinations and the conferring of 
degrees, — the college itself receiving a new charter, and 
being thenceforth designated as University College, 
London, while the rival institution was also incorporated 
with the university, and was thenceforth known as King’s 
College, London In the charter now given to the uni- 
versity it was stated that the king “ deems it to be the 
duty of his royal office to hold forth to all classes and 
denominations of his faithful subjects, without any dis- 
tinction whatsoever, r an encouragement for pursuing a 
regular and liberal course of education ” The charters of 
the university of London and of University College, London, 
were signed on the same day, 28th November 1836 In 
1869 both the colleges gave their adhesion to the move- 
ment for the higher education of women which had been 
initiated elsewhere, and in 1880 ladies were for the first 
time admitted to degrees 

Victoria. The Victoria University took its origin in the institution 
known as the Owens College, Manchester, — s© called after 
a wealthy citizen of that name to whom it owed its founda- 
tion. The college was founded 12th March 1851, for the 
pppose^f affording to students who were unable, on the 
ground, of expense,, to resort to Oxford or Cambridge an 
education of an equally high class with that given at those 


centres. The institution was, from the first, unsectarian 
in. character In July 1877 a memonal was piesented to 
the privy council praying for the grant of a charter to the 
college, conferring on it the rank of a university, to be 
called the “ university of Manchester ” The localization 
implied in this title having met with opposition from the 
Yorkshire College at Leeds, it was resolved that the uni- 
versity should be called the “Victoria University.” Under 
this name the foundation received its charter 20th April 
1880. “ The characteristic features of the Victoria Uni- 
versity, as compared with other British universities, are 
these — (a) it does not, like London, confer its degrees on 
candidates who have passed certain examinations only, 
but it also requires attendance on prescribed courses of 
academic study in a college of the university ; (5) the 
constitution of the university contemplates its (ultimately) 
becoming a federation of colleges ; but these colleges will 
not be situated, like those of Oxford and Cambridge, m 
one town, but wherever a college of adequate efficiency and 
stability shall have arisen. University College, Liverpool, 
and the Yorkshire College, Leeds, having fulfilled these 
requirements, have become affiliated with the university. 

The university, like the older bodies in England and Scot- 
land, is at once a teaching and an examining body, and 
there is an intimate rapport between the teaching and the 
examining functions To give it a general or national 
character, the governing body consists partly of persons 
nominated by the ciown and partly of representatives of 
the governing and teaching bodies of the colleges and of 
the graduates of the university External examiners are 
appointed, who conduct the examinations in conjunction 
with examiners representing the teaching body. The grad- 
uates of the university meet its teachers m convocation to 
discuss the affairs of the university. Convocation will elect 
future chancellors, and a certain number of representatives 
on the court” (Thompson, The Owens College t &o , p 548) 

Like the Johns Hopkms University m America, the Vic- 
tona University has instituted certain fellowshijis (stylod 
the Berkeley fellowships) for the encouragement ot research 
In Scotland the chief change to be noted m connexion Changes 
with the university of St Andrews is the appiopnation m m UI } 1 " 
1579 of the two colleges of St Salvator and St Leonard to ofgt 
the faculty of philosophy, and that of St Mary to theology. Andrews, 
In 1747 an Act of Parliament was obtained for the union Glasgow,’ 
of the two former colleges into one Glasgow, m the year 
1577, received a new charter, and its history from that Al3or<ieen 
date down to the Restoration was one of almost continuous 
progress. The restoration of Episcopacy, however, m 
volved the alienation of a considerable portion of its 
revenues, and the consequent suspension of several of its 
chairs In 1864 the old university buildings were sold 
and, a Government grant, having been obtained, together 
with private subscriptions, the present new buildings were 
erected from the joint fund. The faculties now recognized 
at Glasgow are those of arts, theology, jurisprudence, and 
medicine At Aberdeen am amalgamation, similar to that 
at St Andrews, took place, by virtne of the Universities 
Act of 1858, of the two universities of King’s College and 
Marisehal College. In conjunction with Glasgow, this uni- 
versity returns a member to parliament. The peculiar Changes 
constitution of the college at Edinburgh, as defined by its m unives- 
ebarter (the government being vested entirely in the lord l^ y °* 
provost, magistrates, and council, as patrons and guardians), 
involved the senate m frequent collisions with the town 
council The latter, being a strictly representative body, 
included elements with which the senate, of the university 
sometimes found it difficult to work harmoniously, and ifca 
disposition to dictate was strongly resented by the dis- 
tinguished metaphysician and professor Sir 'William 
Hamilton, On the other hand,, the council sometimes 
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exercised a beneficial discretion by appointing professors of 
ability whom the senate might have regarded as ineligible 
on the ground of their religious tenets The Disruption 
of 1843 emancipated the lay professors from subscription 
to the Established Church of Scotland, and resulted m 
many of the important changes -which were subsequently 
introduced m the Universities Act of 1858 On the 28th 
October 1859 the town council, notwithstanding that their 
powers were already terminated by the provisions of the 
Act, availed themselves of a technical right to appoint a 
principal, — their choice falling upon Sir David Brewster. 
The great landmark in the history of the Scottish as m that 
of the English universities is represented by the remodel- 
ling of the several constitutions of these bodies m the year 
1858 The commissioners of 1858-62 left the university 
of Edinburgh in the possession of constitutional autonomy, 
with its studies and degrees regulated hy ordinances. The 
students also received the rectorial franchise, but were not, 
as at Glasgow and Aberdeen, divided into nations In 
arts the B A. degree was abolished, the M A representing 
the only degree m this faculty, as at the other Scottish 
universities. The course of study was divided into three 
departments — (1) classics, (2) mathematics, including 
natural philosophy ; (3) mental science and English litei- 
ature In each department it was required that theie 
should be an additional examiner besides the professor, so 
that the candidates should not be entirely examined by their 
own teachers. It was also provided that, instead of one 
examination for the degree at the end of a student’s course, 
examinations m each of the departments might be passed 
separately In the twenty years beginning with 1863, 
1400 M A degrees have been conferred, as against 250 in 
the twenty years preceding. In the faculty of medicine, the 
original single degree of doctor of medicine gave place to 
three classes — bachelor of medicine (M B ), master m sur- 
gery (O.M), and doctor of medicine (ID) In 1866 it 
was further laid down that theses should no longer be de- 
manded from candidates for the lower degrees of M B and 
0 M , and, on the other hand, that the degree of M D 
should not be conferred on persons not showing any evidence 
of medical study after leaving the university, but that a 
thesis should be invariably required Since the enactment 
of these ordinances the number of the medical students has 
increased from about 50 0 to over 1700 In the faculty of 
law the title of the degree was to be LL B., and it was to 
be conferred only on those who had already graduated as 
M, A But the minor degree, that of “ bachelor of law ” 
(B L ), might be conferred if tbe candidate bad attended 
one course of lectures in the faculty of arts, and passed a 
preliminary examination in (1) Latin, (2) Greek, French 
©r German, and (3) any two of the three subjects — logic, 
moral philosophy, and mathematics The chair of public 
law, which had fallen into abeyance m 1832, was recon- 
stituted, and the chair of universal civil history was con- 
verted into a professorship of history and constitutional 
law. The degree of doctor of laws was left, as before, a 
purely honorary degree. Chairs of Sanskrit, engineering, 
geology, commercial and political economy, education, fine 
art, and the Celtic* languages have also been founded. By 
the Representation of the People (Scotland) Act, 1868, the 
universities of Edinburgh and St Andrews were empowered 
to return j'ointly a member to the, House' of Commons. 
Parlia- A parliamentary return for the* ten years- 'ending 30th 
mentary March 1883 showed that the sums voted annually by 
s' rit? 8 parliament or chargeable on the consolidated fund to the 
umver- f ouj; universities had amounted during that period to 
sities. j&6h5,i 8S1 for Aberdeen, £85, 906 for Edinburgh, £66,182 
for Glasgow, and £38,111 for St Andrews In addition 
to these sums Edinburgh had received £80,000 and Glas- 
gow £20,000 in the form of special grants in aid. 
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Trinity College, Dublin, was founded m 1591, under Tumty 
the auspices of Sir John Perrot, the Irish viceroy A College, 
loyal charter nominated a provost and a minimum number UnWin. 
of three fellows and three scholais as a body corporate, 
empowered to establish among themselves “ whatever laws 
of either of the universities of Cambridge or Oxford they 
may judge to be apt and suitable , and especially that no 
other persons should teach or profess the liberal arts m 
Ireland without the queen’s special licence ” The first 
five provosts of Trinity College were all Cambridge men, 
and under the influence of Archbishop Loftus, the first 
provost, and his successors, the foundation received a 
suongly Puritan bias. Prior to the year 1873 the pro- 
vostship, fellowships, and foundation scholarships could be 
held only by membeis of the Church of Ireland ; but all 
such restrictions were abolished by Act 36 Yict c. 21, 
wheieby the requirement of subscription to any article or 
formulary of faith was finally abrogated As at present 
constituted, the ordinary government is in the hands of 
the provost and senior fellows in conjunction with the 
visitors and council, — the supreme authority being the 
crown, except so far as limited by Act of Parliament. 

The first departure m Ireland from the exclusive system Queen’s 
of education foimerly represented by the foundation at Umver- 
Dublin, dates from the creation of the Queen’s University, 
incorporated by royal charter 3d September 1850. By 
this charter the general legislation of the university, 
together with its government and administration, was 
vested m the university senate In 1864 the charter of 
1850 was superseded by a supplementary charter, and the 
university reconstituted “ m order to render more complete 
and satisfactory the courses of education to be followed by 
students in the colleges ”, and finally, m 1880, by virtue of 
the Act of Parliament known as the University Education 
(Ireland) Act, 1879, the Queen’s University gave place to 
the Royal University of Ireland, which was practically a Royal 
reconstitution of the former foundation, the dissolution of Umver- 
the Queen’s University being decreed so soon as the newly 
constituted body should he m a position to confer degrees ; 
at the same time all graduates of the Queen’s University 
were recognized as graduates of the new university with 
corresponding degrees, and all matriculated students of the 
former as entitled to the same status m the latter. The 
university confers degrees m arts (B A., M A., D Litt ), 
science, engineering, music, medicine, surgery, obstetrics, 
and law. The preliminary pass examinations in arts are 
held at annually selected centres, — those chosen in 1885 
being Dublin, Belfast, Carlow, Cork, Galway, Limerick, 
and Londonderry All honour examinations and all exam- 
inations in other faculties are held m Dubhn The Queen’s Colleges 
Colleges at Belfast, Cork, and Galway were founded in at Belfast, 
December 1845, under an Act of Parliament “ to enable Q^’ a ancl 
Her Majesty to endow new colleges for tbe advancement of 
learning m Ireland,” and were subsequently incorporated 
as colleges of the university Their professors were at the 
same time constituted professors m the university, and 
conducted the examinations But in the reconstruction of 
1880 the chief share m the conduct of the examinations 
and advising the senate with respect to the® was vested! 
in a board of fellows, elected by the senate m equal 
numbers from the non-d enominational colleges and the 
purely Catholic institutions. The colleges retain; however; 
their independence, being in no way subject- to the'eontroi 
of the university senate except in the regulations 'with 
respect to the requirements for degrees- and, other aca* 
demic distinctions. ’On the other hand, the* obhgajwa 
formerly imposed of a> preliminary course of study attow® 
or other 1 of' the* 'colleges' before admission to degreesnvas 
abolished at the foundation of the Royal University, the 
examinations being now open, like those of the university 
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of London, to all matriculated students on payment of 
certain fees. 

Colleges There is at present no university of Wales, although 
m the bestowal of a royal charter before long is confidently 
Wes — anticipated. The oldest college, that of St David’s at 
David’s Lampeter, possesses the right of conferring degrees It 
1 was founded m 1822 for the purpose of educating clergy- 
men m the principles of the Established Church of 
England and Wales, mainly for the supply of the Welsh 
dioceses. The number of the professors in 1887 was 8, 
Aberyst and the number of the students 120 The next college in 
with, order of foundation is Aberystwith It was founded 9th 
October 1872, but possesses no charter, and is mainly 
supported by the Dissenting bodies. The staff of professors 
South numbers 13, and the students number 150. The University 
Wales, College of South Wales and Monmouthshire at Cardiff was 
founded in 1883. The number of professors m 1887 was 
9, lecturers 4, demonstrators 2 ; number of students 140 
North The University College of North Wales at Bangor received 
Wales its charter 4th June 1885, its object being to “provide 
instruction m all the branches of a liberal education except ] 
theology ” Its staff consists of a principal, 8 professors 
or lecturers, and 2 demonstrators, the number of the 
students is 127. There is also a hall of residence for 
women students. At each of these three last-named 
colleges students proceeding to degrees have to go through 
either a London, Edinburgh, Glasgow, or Dublin course of 
study, but at Edinburgh, Glasgow, and Dublin a certain 
proportion of the term of residence ordinarily required is 
remitted in their favour. 

Calcutta In India, the three older universities all date from 1857, — that 
Bombay, of Calcutta having been incorporated January 24, Bombay July 
Madras. 18, Madras September 5, in that year. At these three universities 
the instruction is mainly m English "A university m India is a 
body for examining candidates for degrees, and tor conferring 
degrees It has the power of prescribing text-books, standards of 
instruction, and rules of piocedure, but is not an institution for 
teaching Its governance and management are vested m a body 
of fellows, some of whom are ex officio, being the chief European 
functionaries of the state The remainder aie appointed by the 
Government, being generally chosen as representative men m respect 
of eminent learning, scientific attainment, official position, social 
status, or personal worth. Being a mixed body of Europeans and 
natives, they thus comprise all that is best and wisest in that 
division of the empire to which the umveisity belongs, and fairly 
represent most of the phases of thought and philosophic tendencies 
observable m the country The fellows m their corporate capacity 
form the senate. The affairs of the university are conducted by 
the syndicate, consisting of a limited number of members elected 
from among the fellows The faculties comprise arts and philosophy, 
law, medicine, and civil engineering A degree m natuial and 
physical science has more recently been added” (Sir R Temple, 
Punjab India in 1880, p 145). The Punjab university was incorporated 
univer- in 1883, — the Punjab University College, prior to that date, having 
■yty conferred titles only and not degrees The mam object of this 
universityis the encouragement of the study of the Oriental languages 
and literature, and the rendering accessible to native students the 
results of European scientific teaching through the medium of their 
own vernacular The Oriental faculty is here the oldest, and the 
degree of B 0 L (bachelor of Oriental liteiature) is given as the 
result of its examinations At the Oriental College the instruction 
is given wholly m the native languages In 1887 the senate at 
Cambridge (mainly on the representations of Mr C. P, Ubert, 
formerly vice-chancellor of the university of Calcutta) adopted 
resolutions whereby some forty-nine collegiate institutions alieady 
affiliated to the latter body were affiliated to the university of Cam- 
bridge, their students thus becoming entitled to the remission of 
one year m the ordinary statutable requirements with respect to 
' residence at Cambridge It is at these institutions, and the colleges 

of the first or second grade m the other presidencies, that the 
instruction is given 

Sydney. In Australia, the university of Sydney was incorporated by an 
Act of the colonial legislature which leceived the royal assent 9th 
December 1851, and on 27th Eebmary 1858 a royal charter was 
granted conferring on graduates of the university the same rank, 
style, and precedence as are enjoyed by graduates of universities 
within the United Kingdom. Sydney is also one of the institutions 
associated with the university of London from which certificates of 
havmg received a due course of instruction may be received with 


a view to admission to degrees There are four faculties, viz , aits, 
law, medicine, and science The design of the university is to 
supply the means of a libeial education to all orders and denomina- 
tions, without any distinction whatever An Act for the purpose of 
facilitating the erection of colleges m connexion, with different 
religious bodies was, however, passed by the legislature dm mg the 
session of 1884, and smce that time colleges representing the 
Episcopalian, Presbyterian, and Roman Catholic Ohuiches have 
been founded In 1885 the total number of students attending 
lectures m the university was 206 The university of Melbourne, Mel- 
m the colony of Yictona, was incorporated and endowed by royal bourne. 
Act 22d January 1858 This Act was amended 7th June 1881 
Heie also no religious tests are imposed on admission to any degiee 
or election to any office The council is empoweied, aftei due 
examination, to confer degrees m all the faculties (excepting 
divinity) which can be conferred in any umveisity within the 
British dominions It is also authonzed to affiliate colleges , and 
Timity College (Church of England) was accordingly founded in 

1870 and Ormond College (Presbyterian) m 1879 The founding of 
a umveisity for Queensland is at the present time m contemplation. 

The university of Adelaide m South Australia (founded mainly Adelaide, 
by the exertions and munificence of Sir Walter Watson Hughes) 
was incorporated by an Act of the colonial legislature m 1874, in 
which year it was fuither endowed by Su Thomas Elder. In 1881 
letters patent were granted by the English crown whereby degrees 
conferred by the umveisity weie constituted of equal validity with 
those of any university of the United Kingdom The faculties in. 
the university are those of arts, medicine, law, science, and music. 

The number of matucnlations since the foundation amounted m 
1886 to 284, the number of undergraduates m that year being 90 
The university of Hew Zealand, founded m 1870, and reconstituted New 
in 1874 and 1875, is empowered by royal chaiter to giant the Zealand, 
several degiees of bacbeloi and master of arts, and bachelor and 
doctor in law, medicine, and music. Women aie admitted to 
degrees To this the Auckland University College, Nelson College, 

| Canterbury College, and the university of Otago stand m the 
relation of affiliated institutions This last-named institution was Otago, 
founded m 1869 by an order of the provincial council, with the 
powei of conferring degrees m arts, medicine, and law, and received 
as an endowment 100,000 acres of pastoral land It was opened m 

1871 with a staff of three piofessors, all m the faculty of arts In 

1872 the piovmcial council further subsidized it by a grant of a 
second 100,000 acres of land, and the umveisity was now enabled 
to make consideiable additions to the staff of professois and 
lectureis, to establish a lectuieship m law, and to lay the founda- 
tions of a medical school In 1874 an agreement was made betwoen 
the university of Hew Zealand and that of Otago, wheieby the 
functions of the former weie restricted to the examination of 
candidates for matriculation, for scholarships, and for degrees , 
while the latter bound itself to become affiliated to the umveisity 
of Hew Zealand, to bold m abeyance its powei of gi anting degrees, 
and to waive the claim which it had advanced to a loyal charter. 

As the result of this arrangement, the university of Otago became 
possessed of 10,000 acres of land which had been set apart for 
university purposes m the former province of Southland. In 1877 
a school of mines was established in connexion with the university 

In Canada the M'Gill College and University at Montreal was Montreal, 
founded by royal charter m 1821 (amended m 1852 ) on tlio founda- 
tion of the Honourable James M'Gill, who died at Montreal 19th 
December 1813. A number of colleges and schools tlnougbout 
the province stand m the relation of affiliated institutions. The 
university is Protestant but undenominational It includes the 
faculties of arts, applied sciences, medicine, and law. In 1885 the 
total number of students, including women, was 526 The uni- Toronto, 
versity of Toronto was originally established by royal charter in 
1827, under the title of King’s College, with certain religious 
lestnctions, resembling those at that time m force at the English 
universities, but m 1884 these restrictions were abolished, and m 
1849 the designation of the university was changed into that of 
the university of Toronto In 1873 furthei amendments were 
made m the constitution of the university The chancellor was 
made elective for a period of three years by convocation, which 
was at the same time reoiganized so as to include all graduates m 
law, medicine, and surgery, all masters of arts, and bachelors of 
aits of thiee years standing, all doctors of science, and bachelors 
of science of three yeais standing. The powers of the senate were 
also extended to all branches of bteraturo, science, and the arts, 
to granting certificates of proficiency to women, and to affiliating 
colleges The work of instruction is performed by University 
College, which is maintained out of the endowment of the provincial 
university, and governed by a council composed of the residents 
and the professors. Its several chairs include classical literature, 
logic ana rhetoric, mathematics and natural philosophy, chemistry 
and expenmental philosophy, history ana English literature, 
mineralogy and geology, metaphysics and ethics, meteorology ana 
natural history, and lectureships on Oriental literature, German, 
and Erench. Other universities and colleges with power to confer 
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degrees are the Yictona University at Cobonrg (1836), suppoited 
hy the Methodist Church of Canada , Queen’s University, Kingston 
(1841), representing the Piesbytenan body, and the univeisity of 
Tnmty College, Toionto, founded in 1851 on the suppression of the 
faculty of divinity m King’s College Leimoxville is a centie for uni- 
versity msti action m confomnty with Church of England principles 

In A ft ica, an Act for the mcoi poration of the umvei sity of the Cape 
of Good Hope received the royal assent 26th June 1873, the council 
being empowered to giant degrees m aits, law, and medicine 

In the United States of America university education has 
received a great extension, without, however, exercising 
m Europe that reflex influence discernible m so many other 
relations The report of the commissioners of education for 
1883-84 gives a list of no less than 370 degree-giving 
universities or colleges , but of these a large proportion 
are sectarian, others represent only a single faculty, and 
nearly nme-tenths have been founded within the lastthirty- 
flve years Although a higher education has unquestion- 
ably been thus very widely diffused, tbe undue multiplica- 
tion of centres has, m some provinces, lowered the standard 
of attainment and led to a consequent depreciation m the 
value of university degrees. This tendency it was sought 
to counteract m the State of Ohio, some twenty-five years 
ago, by an organization of the different colleges The in- 
struction given is, in most cases, almost gratuitous, the 
chaige to each student being less than 30 dollars a year. 
This cheapening of a higher education is not, however, 
attended with quite the same results as m Germany (where 
lads with little aptitude for a professional career are thus 
attracted to the professions), the rapidly increasing popula- 
tion and the wider scope for mechanical or agricultural 
pursuits probably exercising a beneficial counteracting 
influence. The distinguishing characteristics which belong 
to these numerous centres are described by the president 
of the Johns Hopkins University, m an address delivered 
at Harvard m 1886, as suggestive of four different classes 
of colleges, — (1) those which proceed from the original 
historic colleges, (2) those established in the name of the 
State, (3) those avowedly ecclesiastical, (4) those founded 


by private benefactions To the first class belong Harvard Harvard 
College and Yale College with their offshoots Of these 
two, the former was founded m 1638 at Cambridge, Mas- Qopp ge 
sachusetts, by a former fellow of Emmanuel College at 
Cambridge m England, and represented the Puritan tenets 
for which the parent society was at that time noted ; the 
latter was founded m 1701 by the combined action of a 
few of the ministers of the State, a charter being given in 
the same year by the colonial legislature It was for a 
long time chiefly supported by the Congregationalists, but 
is now unsectarian The total number of students at 
Harvard in 1882 was 988, at Yale 692 The university Umver- 
of Pennsylvania was founded in 1751 by Thomas Penn Slt 7 of 
and Richard Penn, on the lines of a scheme drawn up by 
Benjamin Franklin, and was from the first placed on a basis 
comprising all denominations. It is distinguished by the 
liberality with which it has opened its courses of instruc- 
tion to the inhabitants of the city generally ; the degree 
of Ph.D. is conferred on all comers after due examina- 
tion At Haverford and Lafayette Colleges, and also at 
the Lehigh university, “ advanced degrees ” are offered 
“ only for higher study, prolonged beyond the collegiate 
course,” instead of being conferred as a matter of routine 
after a certain term of years The Johns Hopkins Uni- Johns 
versity, also an unsectarian body, was founded at Baltimore Hopkms 
m 1867, and is already a school of established reputation, g .^ er * 
and especially resorted to by those designing to follow the 
profession of teachers It is also distinguished by the 
possession of fellowships, to be held only by students in- 
tending to pursue some especial line of original research. 

Other steadily growing centres are Columbia College in 
Hew York, founded m 1754, the Cornell University, also 
unsectarian, recently enriched by the acquisition, of a con- 
siderable endowment ; Brown’s University in Providence , 
and those of Princeton, Michigan, Virginia, and California. 

At Amherst College, where the number of students m 1882 Amherst 
was 339, the experiment has recently been made of par- Colle S e 
tially dispensing with examinations during the course of 


States and Territories 

No of 
Colleges 

Preparatory Department. 

Collegiate Department 

Income from 
Productive 
Funds 

Receipts m 
1883 from 
Tuition Fees 

Volumes m 
College 
Lrbranes 

Value of 
Grounds, 
Buildings, and 
Apparatus 

No of 
Instructors 

No of 
Students 

No of 
Instructors 

No of 
Students 

Alabama 

4 

1 

169 

46 

332 

©24,000 


16,600 

©300,000 

Ailcansas, . , . 

5 

13 

665 

21 

230 

750 

©5,320 

2,820 

109,000 

California , . . 

11 

33 

1,211 

135 

933 

109,500 

46,200 

53,100 

1,921,000 

Colorado 

3 

10 

295 

26 

86 

4,422 

2,007 

9,800 

340,000 

Connecticut 

3 



76 

958 

84,991 

119,393 

173,000 

1,409,630 

Delawai e 

1 



6 

58 

4,980 


3,000 

30,000 

Florida 

1 









Georgia 

6 

8 

176 

55 

459 

17,500 

500 

10,800 

380,000 

Illinois 

29 

83 

2,795 

232 

3,998 

98,724 

139,477 

145, C49 

2,501,000 

Indiana 

15 

81 

1,577 

131 

1,615 

52,217 

23,350 

80,504 

1,120,000 

Iowa . , 

19 

37 

2,369 

188 

1.2C0 

59,455 

75,736 

61,581 

1,378,000 

Kansas . . 

8 

30 

1,304 

78 

450 

18,650 

16,166 

33,300 

500,000 

Kentucky . 

15 

27 

835 

114 

1,182 

56,825 

64,292 

49,290 

920,500 

Louisiana 

10 

28 

1,418 

86 

372 

14,556 

38,601 

38,078 

707,000 

Maine 

3 



35 

339 

45,883 

21,450 

61,050 

813,500 

Maryland 

10 

29 

393 

118 

821 

228,734 

48,275 

74,400 

819,500 

Massaclmsetts 

7 


209 

168 

2,010 

364,592 

102,438 

312,551 

2,261,027 

Michigan 

9 

29 

1,604 

117 

1,029 

81,825 

76,586 

80,8G5 

1,380,984 

Minnesota . 

5 

7 

449 

73 

499 

51,064 

33,422 

26,037 

820,765 

Mississippi 

3 

5 

600 

24 

241 

1,200 1 

7,976 

10,800 

480,000 

Missomi 

20 

34 

1,742 

180 

2,057 

81,773 

124,359 

94,707 

2,794.000 

Nebiaska ... 

5 

20 

750 

46 

127 

3,360 

6,864 

17,087 

267,000 

New Hampshire 

1 



15 

232 

30,000 

14,000 

55,000 

100,000 

New Jersey 

4 

*2 

68 

76 

602 

71,500 

16,410 

68,000 

810,000 

New York 

29 

76 

2,289 

446 

8,641 

619,811 

544,580 

274,334 

7,859163 

Nortlv Caiollna . . . 

9 

18 

373 


758 

20,750 

20,500 

38,600 

640,500 

Ohio . .. 

33 

106 

4,002 

327 

2,601 

170,713 

110,368 

169,052 

2,899,234 

Oiegon 

6 

9 

589 

34 

283 

19,200 

16,100 

10,830 

279,950 

Pennsylvania 

23 

59 

1,828 

295 

2,19) 

344,574 

137,633 

185,718 

4,338,099 

Rhode Island 

1 



17 

270 

40,157 

33,756 

53,522 

1,250,000 

South Carolina. .. 

9 

17 

478 

46 

871 

19 GOO 

10,530 

21,000 

320,000 

Tennessee 

20 

34 

1,712 

151 

1,284 

89,000 

53,293 

60,334 

1,668,749 

Texas , 

11 

25 

1,274 

97 

1,161 

1,300 

60,346 

12,948 

342,000 

Vermont 

2 



20 

102 

15,200 

6,179 

34,855 

895,000 

Viiginia 

7 

5 

71 

78 

803 

39,050 

21,629 

92,100 

1,650,000 

West Virginia 

2 

3 

49 

15 

210 

6,400 

5,200 

7,000 

200,000 

Wisconsin 

8 

28 

926 

93 

631 

62,627 

19,310 

54,585 

948,700 

Dakota .. . . , 

2 

6 

32 

7 

100 



132 

35,000 

District of Columbia . .... 

5 

1 

59 

63 

442 

60,642 

10,589 

44,000 

1,200,000 

Utah 

1 

9 

259 




6,580 

2,913 

70,000 

Washington , 

2 

5 

285 

14 

10 


6,300 

2,860 

180,000 

Total 

370 

829 

82,765 

3,815 

32,767 

©3,018,624 

©2,105,565 

j 2,541,782 

©46,339,801 
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study, where the students give evidence of having made 
satisfactory progress Considerable modifications have also 
taken place m the courses of study, nearly all the colleges 
having now adopted the system of “ parallel courses/’ and 
the principle of selection between these female education 
has received m America an extension which it has attained 
in no other country, and one of the colleges (that of Wel- 
lesley) numbers several hundred students Since the war 
of 1861 a greatly increased attention has been given 
throughout the universities to physical training and 
athletic exercises, and excellent gymnasia, constructed on 
German models, have been erected. 

The accompanying table (p 857), prepared by the council 
of education for the yeai 1883—84, shows the distribution 
of these centres m the different States, together with their 
numbers, revenues, libraries, and the estimated value of 
their endowments 

Authorities — On tTie earlier lustoiy and organization of the mednEval univer- 
sities, tlie student should consult F C ion Sav igny, Gesch d i oimschen Rechts 
im Mitt clatter, 7 vols , 1826-51 , for the umv e i sity of Pai Is, Du JSotilaj , Ihstoi ia 
UniversUatis Pat istensis, 6 vols, Tans, 1665, Cieviei, Hist de l Uniters ite de 
Parts, 7 vols.. Pans, 1761, and 0 Jomdain, Hist de PXImiersite de Pans au 
Xril™et an XVII r™ Stevie, Pans, 1S62 , of these the vioik of Du Boulay (Ba- 
leens) is one of great research and Inborn , tut v anting in critical judgment, -while 
that of Creneri s little moie than a i e iduble outline diaunf) om the formei The 
views of Du Boulay have been challenged on many important points by P II 
Demfie in the first volume of his D ib Uni i ei sitaten cles Mittelaltei s bis U00 (1883), 
and more particularly on those l elating to the oigamzation of the eaily unu ei si- 
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ties Tlie woik of Memeis, Gesch d Entstchung u Enfwiclelung der hohen Schuleti 
unsei s Eidtheils, 4 vols (1802-5), must he refunded as almost supeisedecl as a 
geneial lustoiy, and the same maj he said of Huhei s uoih on the English 
universities, Hie mqTisvhen Umvei sitaten (Cosset, 1839-40), translated "by F W 
Newman, 3 vols (1845) 3! nch useful enficism on both the English and the 

Continental umv ei sities 11111 be found in S 11 W Hamilton’s Discussions, &c , 1853 
Foi the German turn eisities, the vv oiks of Zamcke , Die deutsclien Umvei sitaten im 
Mittelaltei (Leipsic, 1857), and Paulsen, Gesch d gclehrten Untei 1 ichts aufden 
deutsclien Schu/eniind Umvei sitaten (Leipsic, 1885), will be found the mosttrust- 
vvoithy, — the foiuiei foi the mediaeval, thelattei foi the modem penod To these 
maybe added two ai titles by Paulsen in v ol \U of Von Sybel's Ihstoi ische Zeit- 
sihi ift — (1) ‘Giundime” and (2)“ Oi gamsation u Lcbensoidnungen d deutsclien 
Umv ei sitaten im Mittelaltei ”, Tholucfc, Das atademische Leben des 17 JaJahvn- 
deils, 2 vols (Halle, 1833-51), Von Raumei, Gesch d Padagogih, \ ol iv (4th ed , 
1S72), Doleh, Gesch d deutsclien Studententhums (1858), Svhel, Die deutsclien 
Univn sitaten (2d cd , 1874), and Di J Com ad The German Universities foi the 
last Fifty Pears, tianslated by Hutchinson, with pieface by James Bryce, M P 
(Glasgow, 1883) For Oxfoi d, theie aie the laborious collections by Anthony- 
Wood , — History and Antiquities of the Umvei sity and of the Colleges and Halls of 
OxfoicL, edited with continuation by Rev J Gutch, 5 v ols (178G-9G), and Athenas 
and Fash Oxomenses, edited byDi P Bliss, 4-vols (1813-20), also the publications 
of the Ov-foicL Histoucal Society , A Ihstoi y of the Umvei sity of Oxford fi om the 
Eat hesi Times to l5S0foY~K C M ltvvell Lj te (1SSG), and Statutes of the Umvei sity 
of Oxford compiled m 1G3G nndei Auihoiity of Ai chbishop Laud, ed Giiffiths 
(Ovfoid, 1888) Foi Cambi ldge, the 1 esearebes of C II Coopei , gi eatly surpassing 
those of Wood in thoroughness and impaitiahty, aie compnsed in thiee senes 
(1 ) Annals of Cambridge , 4 v ols (1842-52), (2) Athenas Contain igienses, 1500-1009, 
2 vols (1858-61), (3) Memorials of Caml» idge, 3 vols (nevved , 1884) The Archi- 
tectural Ihstoi y of tlie Umvei sity of Cambi idge and of the Colleges, by the late 
Robert Willis, edited and continued by J Willis Claik, 4 vols (1886), is a vv 01 k of 
admuable thoioughness ancl completeness To these may be added Cambtidge 
mthe Seventeenth Century , Lives of Nicholas Fenar and Matthew Robinson, by 
Piof John E B Mayoi,2vols (1855,1856), and Balt el’s History of the College 
of St John the Evangelist, Cambiidge, edited byMayoi, 2vols (1869), also J B 
Mulhngei, Ihstoi y of the Unnei sity of Cambridge from the Earliest Times to 
Accession of Ckailes J , 2 vols (IS 73-85) I m botlinnivejskies see the Documents 
issued by the Oxfoi d and. Cambiidge Commissions of 1858, also tlie Wood, Heaine, 
Tauner, and Rawlinson MSS , arul the Cottonian, Ilarleuin, Lansdovvue (espe- 
cially Kennetfc and Sti ype), Bakei, and Cole collections (J B M ) 
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IJNTER W ALDEN is one of the Eorest cantons of 
Switzerland, ranking as sixth, m the Confederation It 
is composed of two valleys through which run two sti earns 
both called the Aa, and which are called Obwald and 
Nidwald from their position with regard to the great 
forest of the Kernwald m which they are situated In 
old documents the inhabitants are always described as 
“homines mtramontam,” whether “ vallis superioris ” 
(Obwald) or “vallis inferions” (Nidwald) The total 
area of Obwald is 183*3 square miles, 154 2 of which are 
classed as productive (forests 37 6), while of the remainder 
3 8 are covered by glaciers and 4 3 by lakes The area 
of Nidwald is 112 1 square miles, 84T being productive 
(forests 27 7 ); of the rest the cantonal hit of the Lake of 
Lucerne covers 12*8 The highest point m the canton is 
the Titlis (10,627 feet) in Obwald 
The census of 1880 returned the population of Obwald 
as 15,356, an increase of 941 on 1870, and that of 
Nidwald as 11,992, an increase of 291. In both the 
women have a small majority over the men. The native 
tongue of practically the whole population is German 
(p.6, 254 in Obwald, 11,869 in Nidwald), and they are 
nearly all Roman Catholics (15,078 in Obwald, 11,901 in 


Nidwald) Till 1814 the canton was in the diocese of 
Constance j since that time it has (like Uri) formed legally* 
part of no diocese, though it is piovisionally administered 
by the bishop of Chur Tho capital of Obwald is Sarnen 
(4039 inhabitants), Kerns (2500) being the only other 
place which is more than a village ; that of Nidwald is 
Stanz (2210). The population is purely agricultural and 
pastoral. In Obwald the forests are remarkable, in 
Nidwald the fiery energy of the inhabitants. In educa- 
tional matters the standard is not very high, but is being 
gradually raised At the head of the Nidwald valley (but 
legally in Obwald) stands the great Benedictine monastery 
of Engelberg, founded m 1121. There are no railways, 
hut one is being made from Lucerne through Obwald over 
the Brunig Pass to Meynngen, in Bern 

Histoucally OTuvald was part of tlie Aargau, and Nidwald of 
the Zunchgau In both fheie weie many great landowners (speci- 
ally the abbey of Murbach and tho Hapsbuigs) and few free men; 
while the fact that the Hapsburgs were counts of tho Aargau and 
the Zuiichgau further delayed the development of political freedom. 
Both took partm the risings of 1245-47, and in 1248 Sara en wasi 
threatened by the pope with excommunication for opposing its, 
hereditary lord, the count of Hapsburg. The alleged cruelties com- 
mitted by the Hapsburgs do not, however, appear in history till 
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Justmger’s Chronicle , 1420 (seeTELU) On April 16, 1291, Rudolph 
the futui e empeior bought from M/urbach all its estates m Unter- 
walden ami thus ruled this distuct as the chiei landowner, as count, 
and as empeior On 1st August 1291 Nidwald foimed the “Ever- 
lasting League” with Un and Scliwyz (this being the fust known 
case m which its common seal is used), Obwald joining a little latei 
on In 1304 the two valleys were joined togethei undei the same 
imperial bailiff, and m 1309 Henxy VII confiimed to them all the 
liberties granted by his predecessor — though none are known to 
have been granted However, this placed Unterwalden on an equal 
political footing with Un and Scliwyz, and as such it took part in. 
hlorgaiten fight (also driving back an invasion over the Bmmg 
Pass) and m the lenewal of the Eveilastuig League at Brunnen 
(1315), as well as at Sempach (1336), and in driving back the 
Gtigler or English fieebooteis (1375) For physical leasons, it was 
difficult for Untei walden to enlaige its territories Yet m 1368 it 
acquired Alpnaefi, and m 1378 Hergiswyl So too Obwald shaietL 
with Un m the conquest of the Yal Leventma (1403), and m the 
pin chase of Belhnzona (1419), as well as m the loss of both (1426) 
It was Nidwald that, with Scliwyz and Un, finally won (1500) 
and ruled (till 1798) Bellmzona, Rivieia, and Val Blegno , while 
both shaied m conquests of Aaigau (1415), Tlmigau (1460), and 
Locarno, &c (1512), and in the temporary occupation of the Val 
d’OssoIa (1410-14 to 1417-22) In the Burgundian war Unter- 
walden, like the other Eoiest cantons, long hung back through 
jealousy of Bern, hut came to the leseue m time of need In 1481 
it was at Stanz that tho Confederates nearly biolce up the League 
for various leasons, and it was only by the intervention then of the 
holy lieimit Nicholas von dei Blue (of Sachseln m Obwald) that 
peace was restored, and the groat fedeial agi'ecment known as the 
compact of Stanz concluded Like tho other Foiest cantons, 
Unterwalden clung to the old faith at the tune of the Reformation, 
being a member of the “Clmstlicho Veremigung " (1529) and of 
the Golden League (1586) 

In 1798 Unterwalden lesisted the Helvetic republic, but, having 
formed part of the short-lived Tellgau, became a district of tho 
canton of the Wald&tatten. Obwald submitted at an early date, 
but Nidwald, refusing to accept tho oath of fidelity to the con- 
stitution mainly on leligious grounds, ioso m despeiate revolt 
(September 1798), and was only put down by the anival ot 15,000 
armed men and by the storming of Stanz In 1803 its independ- 
ence as a canton was rcstoied, but m 1815 Nidwald lefuscd to 
accept the new constitution, and federal troops had to be employed 
to put down its resistance, the punishment inflicted being the 
transfer to Obwald of the jurisdiction over the abbey lands of 
Engelberg (since 1421 “protected” by both valleys), which ml798 
had fallen to the lot of Nidwald Since that time the lnstoiy of 
Unterwalden has been like that of the otliei Forest cantons It 
was a member of the “League of Sarnon ” (1832), to oppose the re- 
forming wishes of other cantons, and of the “Sondeibund” 
(1843) , it was defeated m the war of 1847 ; and it voted against 
the acceptance of the fedeial constitution both in. 1848 and 
m 1874 It foims at present two half cantons, each sending one 
representative to the federal “assembly of states ” In local matters 
the two valleys are independent In each the supreme authority 
is tho “landsgememde” (meeting on tho last Sunday in April), 
composed of all male citizens of twenty (Obwald) or eighteen (Nid- 
wald) yeais of age, while the cantonal council, winch drafts measures 
and sanctions the expenditure of sums below certain fixed small 
amounts, is composed m Obwald of 80 members (including the 
executive council) elected by the people for 4 years, and m Nidwald 
of 48 (besides the executive council) chosen m the same way for 6 
yeais The executive council is m both cases elected by the * 1 lands- 
gomemde”; in Obwald it consists of 3 officials and 4 ordinary mem- 
bers, and m Uidwakl of 6 officials and 5 oulmary members, — the 
official members being chosen eveiy year, the ordinary every 4 or 3 
years respectively. The existing constitution of Obwald is that of 
1867 ; that of Nidwald is dated 1850, and was amendedm 1877-78 

It is very remarkable that m both valleys tho old “common 
lands ” are still m the hands of the old guilds, and “ gememden” 
consist of natives, not merely residents, though m Obwald these 
contribute to the expenses of tho new “political communes” of 
residents, while in Hidwald tho latter have to raise special taxes 
In Engelberg (which still letaxns some independence) the poor are 
greatly favoured m the division of the common lands and their 
proceeds, and unmarried persons (or widowers and widows) receive 
only half the share of those who are married. 

See J. Buaingor, Die QeschiclUcn des Tolies von Unterwalden, 2 vols , 1827-23. 

UNYORO, a kingdom of Central Africa, bounded on 
the N. and E by the Nile, on the W. by the Albert 
Nyanza, and on the S.E. by the kingdom of Uganda. 
Its area is about 1600 square miles. The country is yery 
fertile, well-watered, and thickly wooded, for the most 
part it is hilly in character, especially on the borders of 
the Albert Lake and in the neighbourhood of Massindi and 
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Kiroto, where the mountains have an altitude of from 
5000 to 6000 feet The population is about 1,500,000 
The Wanyoio are of a dark i eddish-brown colour, and 
are fully clothed, but are not so fine in physique, nor so 
high m intellectual development as their neighbours the 
Waganda, to whom, however, they appear to be very 
nearly lelated. The reigning family in Unyoro belongs to 
the Walrama tribe, and is probably the oldest leignmg 
Wahuma family m this part of Africa The country is 
governed on the feudal system Numerous tribes to the 
east and north of the Nile, and also on the western side 
of the Albert Nyanza, pay a small tribute to the Wanyoio 
The latter possess large herds of cattle, and are very good 
herdsmen The land, too, is cultivated to a considerable 
extent, — bananas, sweet potatoes, and dhuna being grown 
m large quantities Coffee and tobacco are cultivated to 
a small extent The people are very superstitious, and 
the numerous medicine men and women reap a rich harvest 
fiom their credulity The Wanyoro huts are dome-shaped, 
small, and extremely filthy and full of vermin, although 
the people themselves aie cleanly Polygamy is universal, 
even the poorest man possessing two or three wives Not- 
withstanding this, the people are fairly moral, but Unyoro 
is lemarkable amongst Ceutral African tribes for the exist- 
ence of a definite class of courtesans The Wanyoro are 
moderately skilful workmen, and their iron-work, pottery, 
and wood-work are both neat and tasteful. The only 
article they export is salt, which is obtained m considerable 
quantities at Kobiro on the shores of Lake Albert 

See Balcei’s Albeit Eyanxa, Fellcm and "Wilson's Uganda and 
the Egyptian Soudan, and various papers m JPetormann’s Mittheil- 
ungen by Emin Pasha 

UPANISHADS. See Sanskrit, vol. xxi. p 280, and 
Brahmanism. 

UPAS, a J avanese word meaning poison, and specially 
applied by the Malays and people of western Java to the 
poison derived from the gum of the anchar tree (Antians 
toxicarta), one of the Artocarpese , which was commonly 
used m Celebes to envenom the bamboo darts of the 
natives. The name of the upas tree has become famous 
from the mendacious account (professedly by one Foersch, 
who was a surgeon at Samarang in 1773) published in 
the London Magazine, December 1783, and popularized 
by Erasmus Darwm m “Loves of the Plants” ( Botanic 
Garden, pt li ) The tree was said to destroy all animal 
life within a radius of 15 miles or more. The poison was 
fetched by condemned malefactors, of whom scarcely two 
out of twenty returned All this is pure fable, and in 
good part not even traditional fable, but mere invention. 

For a scientific account of the An Hans, see Horsfield’s Plants 
Javamcse Ranores (1838-52) and Blumc’s JtumpJvia (Brussels, 
1836), and for the legend Yule, Anglo-Indmn Glossal y, p 726 sq 

UPPER SIND FRONTIER, a district of British India, 
forming the northernmost portion of the province of Sind, 
in the Bombay presidency. It comprises an area of 2139 
square miles, and lies between 27“ 56' and 28° 27' N lat. 
and between 68° and 69° 44' E long It is bounded on 
the N and W. by the Dexajab districts of the Punjab and 
the territory of Khelat, on the S by Shikarpur district, 
and on the E by the Indus. In the north-east the 
country is hilly; the remainder consists of a narrow strip 
of level plain, one half being covered with jungle and 
subject to inundation, from which it is protected by 
artificial embankments. The land is watered by canals 
from the Indus, of which the chief is the Begdri (85 miles 
m length), navigable throughout by large boats, and the 
Desert Canal, which irrigates the country west of Kaskmor. 
The district contains several thriving timber plantations. 
The wild animals comprise an occasional tiger and hyaenas ; 
wild hogs and jackals abound ; foxes are occasionally met 
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'wifclij and antelopes, hug-deer, and a species of sdmbkar 
deer are found m the dense jungle tracts adjoining the 
Indus The climate is remarkable for its dryness and for | 
its extraordinary variations of temperatuie The average 
annual rainfall at Jacobabad is less than 5 inches There 
are numerous roads of all descriptions, and the Frontier 
Military Hallway from Sukkur via Jacohabad to Sibi 
crosses the district . „ . . 

The census of 1881 returned tlie population as 124,181 (males 
70.166, females 54,015), — Hindus numbering 9894, Mohammedans 
109,183. and Christians 230 The chief town is Jacohabad, with 
a population of 7365 In 1885-86 the cultivated area was esti- 
mated at 361,415 acres, of which 137,149 were cropped, and of 
these again 8163 weie cropped more than once The principal 
crops are wheat, joar, bajia, rice, barley, mustard- seed, and a little 
cotton and gram Salt, lacquered work, leathern jars, emhroideiecL 
shoes woollen, carpets, and saddle-bags are the principal manu- 
factures. The internal trade is principally in gram, the greater 
part of which is sent to the Punjab, and the transit trade from 
Central Asm into Sind crosses the district, bringing wool and 
woollen goods, fruits, caipets, and horses 

UPS ALA, a city of Sweden, the seat of its oldest 
university and residence of the archbishop of Sweden, is 
situated on the small river Fyris, 42 miles north of Stock- 
holm In spite of its position in a vast and fertile plain, 
Upsala was a rather insignificant little town till the open- 
ing of railway communication m 1866 The population, 
which m 1S40 was only 5100, had at the end of 1885 
increased to more than 20,000 (with students, scholars, 
and others, 23,000) The industries of the place are still 
unimportant, but its trade by sea (navigation being open 
for six or seven months of the year) and by rail is some- 
what livelier. Upsala owes its fame to its university, 
which was founded m 1 477 In 1624 Gustavus Adolphus 
endowed it with 300 farms, the revenue of which formed 
its entire income for more than two hundred years. 
Parliament now contributes nearly the half of its whole 
revenue (393,300 crowns, or about £21,800, m 1885) 
The professors numbered 58 in. 18S7, with 6 1 ct docents ” 
and assistant teachers, and there were 1928 students The 
last-named are divided into 13 “nations” (based on the 
old ecclesiastical division of the country), almost every one 
of which possesses a house of its own, with a hall, reading- 
rooms, and library. About <£7200 is distributed yearly 
in “ stipendia ” or scholarships. The new university 
house, above the cathedral, on the site of the former 
archbishop’s castle, is in the Renaissance style, and was 
built in 1879-87. It has a great hall capable of holding 
2000 persons, eleven lecture-rooms, &c. The vestibule, 
lighted from above by three large cupolas, and surrounded 
by open galleries, is particularly fine The library building 
(called Carolina Rediviva, m remembrance of the Carolina 
which formerly existed near the cathedral) was erected in 
1819-41. The library, which has a right to a copy of 
every book printed in Sweden, at present (1887) contains 
250,000 volumes and 11,000 MSS , among which is the 
famous Codex Argenteus of Ulfilas’s translation of the 
Gospels. The “ Gustavianum,” built by order of Gustavus 
Adolphus for a university house, is now wholly occupied 
by the zoological institution. The botanical garden (which 
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formerly belonged to the castle) was presented by Gustavus 
ITT to the university m 1787, — the former garden (m the 
northern part of the city), where Rudbeck and Linnaeus 
worked, and where the residence of the latter is still to 
be seen, having been found too small and inconvenient. 
The medical faculty possesses a hospital and anatomical, 
chemical, and path ologieo-physiologi cal institutions, and 
about a mile from the town there is a magnificent lunatic 
asylum The astronomical and meteorological institu- 
tions, as well as those of chemistry and physics, have also 
special buildings, all of recent date The Royal Society 
of Sciences, established m 1710 by Eric Benzelras, the 
younger, occupies a house of its own, and has a valuable 
library Of the buildings the cathedral, founded in the 
latter part of the 13th century and completed m 1435, is 
the most remarkable The material is brick, but the 
proportions are uncommonly noble and harmonious , the 
length is 390 feet, and the height inside 88. It has 
suffered considerably from repeated fires, but since 1886 
an extensive restoration has been going on The castle, 

| on the summit of a long ridge above the town, was 
I founded in 1548 by Gustavus I , but not finished till a 
I century later, when it was often used as a royal residence 
I It was destroyed by fire in 1702, and for more than forty 
i years remained a rum At present only a small part of it 
I is habitable, and that part is chiefly used by the provincial 
i government, and as a residence of the governor Apart 
from the cathedral and a few insignificant houses, there 
are no remains from the mediseval period, the city formerly 
having consisted almost entirely of wooden houses. 

The name of Upsala originally belonged to a place nearly 2 miles 
to the noith of the present city, which is still called Ola Upsala. 
This Upsala, mentioned as early as the 9th century, was famous 
throughout Scandinavia for its splendid heathen temple, which., 
gleaming' with gold, made it the centie of Svithiod, then divided into 
a great number of kingdoms , three huge grave mounds or barrows 
still commemorate old times In the same place the first cathedral 
of the bishops of Upsala was also erected (about 1100). On the 
destination of this building by file, the inconvenient situation 
caused the removal m 1273 of the aichiepiscopal see to the 
present city, then called Ostia Aros, 1 but within a compaiatively 
short time it came to be geneially called Upsala During the 
Middle Ages the cathedial and the see of the archbishop made 
Upsala a kind of ecclesiastical capital Theie the kings wero 
ciowned, after the election lind taken place at the Mora stones, 
10 miles south east of Upsala. As early as the 14th century, 
however, Stockholm became the proper residence of the king In 
1567 Erik XIV muidered m the castlo five of the most eminent 
men of the kingdom, three of them belonging to the family of 
Sture In 1593 was held the great synod which marks the final 
victory of Piotestantism in. Sweden ; m the same year the university 
was restored by Chailes IX. In the castlo Christina, daughter of 
Gustavus Adolphus, lesigned her crown to Charles X m 1654 In 
1702 nearly the whole city, with tho castlo and tlio cathedral, was 
burnt down Among the teachers of the nniveisity who have 
carried its name beyond the boundaries of their own country, the 
following (besides Linnaeus) deserve to be mentioned -Olof 
Rudbeck the elder, the author of the Ailmitica (1630-1702) , 
Torhem Bergman (1735-1784), the celebrated chemist, and Erik 
Gnstaf Geijer (1783-1847), t he historian 

1 The name first occurs in Snoxro Sturluson in connexion with 
the events of the year 1018 ; it signifies “ the mouth of the eastern 
river ” 
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Glasgow. 

TATIAN Adobe Harnaok, D D. , Piofessor of Chinch 
History, University of Mai burg. 

TAXATION J. Shield Niokolson, M. A., D.Sc., Pro- 
fessor of Political Economy, Umveisity of Edinburgh 
TAXIDERMY Montague Browne, Author of 
“Practical Taxidermy ” 

TAYLOR, SIR HENRY. Ricjiiard Garnett, LL D. 
TAYLOR, JEREMY. Rev, Marcus Dods, D D 
TEA. James Paton. 

TEAK. Sir Dietrich Brandis, K C I.E., Ph D., F R.S. 
TECHNICAL EDUCATION Sir Philib Magnus. 
TELEGRAPH Thomas Gray, B Sc , F.R.S E. 
TELEMETER. Major Arthur W. White, R.A., School 
of Gunnery, Aldershot. 

TELEPHONE Thomas Gray. 

TELESCOPE David Gill, LL D. , Astronomer Royal, 
Cape of Good Hope, 

TELL Rev. W. A. B. Ooolidge, M A. , Editor of 
“The Alpine Journal ” 


TEMPERA. J Henry Middleton, M A , Slade 
Professor of Fine Ait, University of Cambudge 
TEMPLARS T A Archer 
TEMPLE W Robertson Smith, LL D 
TEMPLE, SIR WILLIAM G W Prothero, M A., 
Lectuier m History, King's College, Cambudge 
TENIERS Henri Hymans, Conservateui, Biblio- 
thfeque Royale, Biussels 

TENNESSEE. Daniel F YYright, M.D., Claiksville, 
Tcnn 

TENNIS Julian Marshall, Authoi of “Annals of 
Tennis ” 

TEREDO J T Cunningham, B A , Fellow of Um- 
veisity College, Oxford 

TERENCE W Y. Sellar, LL D , Piofessor of 
Humanity, University of Edinburgh 
TERRA COTTA Prof. J. H Middleton. 
TERTULLIAN. Prof. A Harnack 
TEXAS Robert T. Hill, Author of “Geological 
Knowledge of Texas ” (US Geological Survey) 
TEXTILES. Prof J H Middleton. 

THACKERAY Walter H Pollock 
THALES. Prof. G. J. Allman, LL D , F.R S , Galway, 
and Henry Jacks on, Litt D., Trinity College, Cam- 
bridge. 

Theatre- 

Construction. Prof. J. H Middleton 
Law James Williams, B C.L , Bamster-at-Law 
THEBES A. W Yerrall, M A , Lecturer m Classics, 
Trinity College, Cambudge 
THEFT James Williams. 

THEISM Rev. Robert Flint, D D., LL.D , Professor 
of Divinity, University of Edinburgh 
THEMISTOOLES. Rev W J. Brodrxbb 
TH&NARD. A Crum Brown, M.D , LL D., F R.S , 
Professor of Chemistry, University of Edinburgh 
THEOCRITUS. Andrew Lang 

THEODORA. James Bryce, D C.L. , M P , Regius 
Professor of Civil Law, University of Oxfoid 
THEODORIC Thomas Hodgkin, D.C L,, LL D , 
Author of “Italy and her Invaders ” 
THEODOSIUS. T A. Archer 
THEOLOGY. Prof. R Flint. 

THEOSOPHY Andrew Seth, M.A , Professor of 
Logic, Umveisity of St Andrews 
THERESA Prof A Seth 

THERMODYNAMICS. P. G. Tait, M A , Professor of 
Natural Philosophy, University of Edinburgh. 
THERMOMETER H. R. Mill, D.Sc. 

THESEUS J G. Frazer. 

THESSALONIANS, EPISTLES TO THE. E Sohurer, 
Professor of New Testament Theology, Giessen. 
THESSALY. Rev. H. F. Tozek, M.A., Author of 
“Turkish Armenia and Eastern Asia Minor ” 
THIBAUT. John Maodonell, M.A., Author of “The 
Land Question.” 
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THIERS. George Saintsbtot, M A , Author of 
‘ ' Short History of French Literature " 
THIRLWALL Richard Gabnett, LL D 
THOMPSON, SIR BENJAMIN Fred Drummond 
THOMSON, JAMES. War Mxnto, M A , Piofessoi of 
English. Language, University of Aberdeen. 
THOREAU. "VViluau Sharp, Author of “Life of 
Shelley 13 

THOUSAND AND ONE NIGHTS, Prof. M. J de 
Goeje. 

THRACE Rev H F. Tozer. 

THROAT DISEASES J. O Affleck, M D. 
THRUSH. Prof A Kewtoh 

THUCYDIDES R. O Jjebb, LL D , Professor of Greek, 
University of Glasgow. 

THUGS Reinhold Rost, LL D , G I.E 
THULE. Sir Edward H Bfnbtjey, Bait , Author of 
‘ * History of Ancient Geography ” 
THUNDERSTORM Prof P. G Tait 
THTJRLO'W. A Wood Eentok, LL B. 

TIBERIUS. J S Reid, Litrt D , Fellow and Tutor of 
Caius College, Cambridge 

TIBET General J T Walker, R.E , C B , F R S , and 
A^ Terrien dr Lacouperie, Professor of Indo- 
Chinese Philology, Umveisity College, London 
TIBULLUS J P Postgate, Litt D , Professor of 
Comparative Philology, University College, London 
TIDES G H Darwin, M A , IRS, Plumian 
Professor of Astronomy and Experimental Philo- 
sophy, University of Cambridge 
TIECK, Richard Garnett, LL D. 

TIERRA DEL FUEGO A H Keane, B A , Professor 
of Hindustani, University College, London. 

TIGER Prof W H Flower 
TILES. Prof J. H Middleton 

TIME J L E Ieeter, Ph D , Astronomer, Armagh 
Observatory 

TIMUR Maj -Gen, Sir Frederick J Gojldsmid, 
KCSI,CB 
TIN. Prof W Dittmar 
^TINAMOU Prof A Newton 
TIRYNS. Piof J. H Middleton 
TITHES. W. Robertson Smith, LL.D , and James 
Williams, BCD. 

TITIAN W M Rossetti 

TITLES OF HONOUR Frederick Drtjmmond 
TOBACCO James Paton and Pi of, W. Dittmar 
TOBIT. W Robertson Smith, LL D 
TOBOLSK P A Keopotkine 
TOKIO R S Lane, Japanese Legation, London 
TOMSK. P A Kropotkin®. 

TONG-KING JR K Douglas, Professor of Chinese, 
King’s College, London 

TONNAGE. W Moore, Principal Surveyor of Tonnage, 
Board of Trade, London. 

TOOKE. W P. Coektney 

TORONTO Daniel Wilson, LL.D , President, Uni- 
versity College, Toronto 

TORPEDO Commander Edwin J P. Gallwey, 
H M. S. “ Polyphemus " 

TORT. Frederick Pollock, LL D , Corpus Professor 
of Jnnspiudence, University of Oxford 
TORTOISE Albert Gunther, M.D , Ph D., F.R.S , 
Author of “The Study of Fishes." 

TORTURE. James Williams. 

TOTEMISM J. G Frazer. 

TOUCAN. Prof. A Newton. 

TOUCH. Prof. J. G. M 'Kendrick. 


TOULOUSE. Gaston Meissas and T. A. Archer 
TO UR AGO. Pi of. A Newton 
TOURNEUR. A C Swinburne 

TRACTION J. A Ewing, B Sc , F R S , Professor 
of Engineering, University College, Dundee 
TRADE UNIONS Fred. Drummond. 

TRAJAN J S Reid, Litt D 

TRAMWAY - . Thomas Codrington, C E , Engineering 
Inspector, Local Government Board, Whitehall. 
TRANSCAUCASIA P. A Kropotkins 
TRANSIT CIRCLE. J. L E Dbeyee, Ph D 
TRANSVAAL Prof A JEL Keane 
TRANSVERSE FLUTE Victor Mahillon, Conserva- 
toire Royal de Mnsique, Brussels. 

TRAPPISTS Rev R F. Littledale, D.C L , LL D 
TREASON James Williams 

TREATIES. Thomas E Holland, D C L , Chichele 
Professor of International Law and Diplomat , 
University of Oxford 
TREMATODA W. E Hoyle. 

TRENCH Richard Garnett, LL D. 
TRENDELENBURG Prof A Seth 
TRENT, COUNCIL OF Rev Dr Littledale 
TRIBUNE J S. Reid, Litt D 

TRICYCLE. C V. Boys, Science School, South 
Kensington 

TRIGONOMETRY E W Hobson, M A , Lecturer in 
Mathematics, Chust’s College, Cambridge 
TRIPOLI A M Buoaiiiey, Author of “Tunis, Past 
and Present " 

TROAD Pi of R, C Jkbb 

TROLLOPE, ANTHONY George Saintsbuky. 
TROMBONE Victor Mahillon, 

TRUMPET. Victor Mahillon. 

TRUST. James Williams. 

TUNICATA W. A Hbrdman, D Sc., Professor of 
Natuial History, University College, Liveipool 
TUNNELLING Benjamin Baker, C E. 

TURGOT J K. Ingram, LL D. 

TURKESTAN. P. A. Kropotkine. 

TURKEY — 

History and Literature. E. J W Gibb, Author 
of “Ottoman Poems," and O A Fyjefe, M A., 
Author of “History of Modern Europe " 

Geography and Statistics Pi of A PI Keane. 

TURKS Prof. M Tn Houisma, Umveisity of 
Leyden 

TURNER George Reid, R S.A 

TYPHUS, TYPHOID, AND RELAPSING FEVERS. 

J. O Affleck, M.D. 

TYPOGRAPHY- 

HISTORY J H Hessels, M.A. 

Practical. John Southward. 

TYROL A J Butler, M.A 

ULFILAS Rev C. Anderson Soott, B A. 

UMBRIA. William: Ridgeway, M.A. , Professor of 
Greek, Queen’s College, Cork. 

UNITARIANISM Rov. J F Smith. 

UNITED STATES— 

History. Alexander Johnston, Professor of 
Jurisprudence and Political Economy, Prince ton 
College, N J 

Geography and Statistics. Prof. J D Whitney, 
Harvard College, Cambridge, Mass , and General 
F. A Walker, Superintendent, United States 
Tenth Census, Washington, D.C. 

UNIVERS ITIES. J Bass Mullinger, M. A. , Librarian, 
St John’s College, Cambridge. * , 
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